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1 Introduction

This report summarizes the structural design criteria, assumptions and approaches that has 

been established as being the most appropriate for the analysis and design of this project, 

giving all constraints associated with projects in Lower Hutt, New Zealand. The primary 

object of this report is to explain clearly the design approach with all well-defined parameters 
of design.

241059
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2 Structural Design Criteria

2 
. 
1 De s i 9 n Cod e san dOt her Des i 9 n Doc u men t s

Structural design shall comply with the NZ Building Code. As a means of compliance, the 

following standards are adopted, together with any other code as appropriate.

. NZS 4203:1992 

. NZS 3101:1995 

. NZS 3404:1997

NZ Loadings Code 

Design of Concrete Structures 

Design of Steel Structures

2.1.1 Design Loadings

C~
Typical design loadings are shown below. Non-typical areas are considered on a case-by-case 
basis.

A Live Loads

Carpark general 2.50 kPa

Carparking on Main Mall 2.50 kPa

General Retail Floor 4.00 kPa

Department Store general 5.00 kPa

Department Store storage area 10.0 kPa.

Plant Rooms 5.00 kPa

(............... i 

~)
Roof 0.25 kPa (no access)

Any areas not noted above shall be in accordance with NZS 4203:1992 

Loadings different from above will be shown as on the drawings.

B Superimposed Dead Loads

Carpark Level 3 0.20 kPa

Level 2 0.20kPa

Main Mall* Level 2 (Retail with retail under) 1.00 kPa

Department Roof level 

Store**

0.50kPa

Level 2 (Retail) 0.50kPa

*Main Mall superimposed dead loads are made up as below

2711265/027 

W3:26069-JXK46R04.DOC
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Level 2 (with retail under) 

ceilings under 
services under 

partitions

0.20 

0.30 

0.50 

1.00

**Department Store superimposed dead loads are made up as below

Level 2 (with retail under) 

ceilings under 
services under

0.20 

0.30 

0.50

C Wind Load

In accordance with the applicable provisions of 
NZS 4203:1992.

Category IV Buildings (Mr = 1.0)

Terrain Category 3

Wind Region V, v=48 m/ s

Shielding Multiplier Ms = 1.0 

Topographic Multiplier Mt = 1.00

D EarthquakeLoad

New buildings in accordance with the applicable provisions of NZS 4203:1992

All buildings Category IV building

Risk Factor R = 1.0

E Vehicle Barrier Loads

Barriers shall be designed in accordance with AS 1170.1-1989 Clause 4.5 (40 kN force).

F Pedestrian Barrier Loads

Barriers shall be designed in accordance with NZS 4203 Clause 3.5 for commercial 

buildings. Panic loadings will be considered as required by Westfield.

2.2 Materials

A Concrete Reinforcement

.Bars: Generally deformed, Grade 300 and 500 complying with AS/NZS 4671 Hot 059 
Rolled Steel Bars for Reinforcement of Concrete for both deformed and plain ba2 41

2771265/027 

W3:26069-JXK46R04.DOC
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Welded Wire Fabric: Grade 485 complying with NZS 3422:1985 Welded Fabric of 

Drawn Steel Wire for Concrete Reinforcement. Use of wire fabric in floors would be 

minimised, as the industry does not consider its performance in fire conditions as 

entirely satisfactory.

.

B Concrete

.Footings, beams, columns

.Slab on grade

.suspended slabs (type A aggregate for

suspended slabs)

.Zone J, Level 2, Floor Slab

.Filling to SHS / CHS steel columns

(c.’) (For 1 hour fire rating)
:"j

.Pre-cast Concrete

.Proprietary pre-cast concrete units.

C Structural Steel

.Flat bar and plates

.Rolled or welded beams and columns

.Channels and angles

.RHS, SHS, CHS sections

.Bolts MIO,M12,M16

M20 and larger

Holding down bolts

D Cold Rolled Steel Purlins

E Flooring Systems

.Metal Decking 0.75 Hibond

.Hollow Core Flooring

271 7265/027 

W3:26069-JXK46R04.DOC

25MPa 

30MPa

20<Pa

40MPa

Fibre Reinforced Concrete with 60 MPa 

Cube Strength, fibre reinforcement 5% of 

dry mass of the constitutes of concrete.

30MPa

As supplied by manufacturer but not less 

than30MPa

Grade 250

Grade 300

Grade 300

Grade 350

Grade 4.6

Grade 8.8

Grade 4.6 or 8.8

Dimond DHS or Steel & Tube HST

Hibond or equivalent -refer Dimond 

catalogue. Nelson studs welded to primary 
and secondary beams to provide composite 
action. Crack control by reinforcing mesh 
and saddle bars over primary beams and 
around columns.

Minimum 65mm toping, end support core 
broken out and reinforced.

Beca Carter Hollings Be Femer Ud Page 4 
Rev A 77 June 2004
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2.3 Deflection Criteria

As NZS 4203:1992 unless noted otherwise. Generally the estimated long term deflections will 

be kept within the following limits maintain reasonable appearance and to avoid damage to 
finishes and secondary elements:

. Deflection of underside of beams limited to span/250 

. Deflection of top surface of floors limited to span/360

Hibond floors and supporting steel beams will be designed to not require propping during 
construction.

2.4 Floor Vibration Criteria

Floors are designed to the acceptability criteria given for Shopping Centres and Carparks in 

the publication "Floor Vibrations Due to Human Activity" AISC Steel Design Guide Series 

Murray, Allen, Ungar.

2.5 Concrete Finishes

The concrete finishes are:

. Formed Concrete

Visible to view on completion
F5 (smooth surfaces where appearance is 

important)

Not visible on completion
F1 (surfaces where roughness is acceptable)

To receive hardwall plaster finish
F2 (surface to provide a good key for plaster 
or other applied finish) 

U3 (power float finish) 

U3 (lightly broomed)

. Floors

. Ramps

Alkali-Aggregate Reactions: To reduce the risk of adverse alkali-aggregate reaction in the 

concrete the requirements in Cement and concrete Association of NZ Report NO TR3, Alkali- 

Aggregate Reaction: Minimising the Risk of Damage to Concrete shall be followed.

2.6 Concrete Covers

Concrete covers are based on an exposure classification of A2 to all exposed concrete. 

Concrete in interior environments is considered with an exposure classification of Al where 

appropriate and so as not to complicate the design. 241059

277 1265/027 
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2.7 Fire Protection

The assumed approach for providing fire resistance rating to the structure is in accordance 
with the Fire Report.

c

. Provide rating to all columns and beam/column joints, as required by the Fire Report. 

Square / circular hollow section columns filled with fibre reinforced concrete, are 

designed according to BS Code, as there is no such provision in NZ standards. 

. The steel fibre reinforcement in fibre reinforced concrete shall be spread uniformly 
throughout the concrete and forming approximately 5% by dry mass of the constituents, 
before addition of water. The Fibre shape and dimension shall be such as to provide 

adequate pullout strength. Typically, fibres shall be 0.5mm diameter, not longer than 

38mm, and have crimped flats or ho ked ends to ensure adequate pullout resistance. 

. The required design cube strength of Fibre Reinforced Concrete is 60 MPa. 

. Where required, other steel columns will be provided with applied passive fire 

protection. 

. No passive fire protection is provided to steel beams supporting floors. It is assumed 

that areas with high fire load will be sprinkler protected and therefore the risk of 

exposure to temperatures, which would result in loss of structural capacity of the beams, 

is small and assumed to be acceptable. 

. It is assumed that no passive fire protection is required to the following elements: 

Roof steelwork (including columns for roof) 

Earthquake bracing

The Fire Engineer shall review and confirm that . 

these allowances are adequate or any 
additional passive protection requirements to the structure.

()
2.8 Corrosion Protection

Enclosed and unexposed structural steelwork shall be primed. Exposed structural steelwork 
shall receive a primer and finish coats to the Architect’s specification.

All bolts shall be custom hot-dip galvanised. Steel to be buried shall be painted with 3 coats 
of Mulseal and protected from damage during backfilling. 

Steel members embedded in concrete shall not be painted.

2777265/027 
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3 Seismic Design Philosophy

Design for earthquake resistance of the buildings in the Queensgate Mall being carried out in 

accordance with the Building Act, the requirements of the New Zealand Building Code and 

its embodied structural design codes. 

The philosophy embodied in the current earthquake design codes for new buildings is to 

ensure a high level of life-safety protection to building occupants. Protection of buildings and 

other property against earthquake-induced damage is treated as a secondary, less critical 

objective. Although the requirements of the code provide for considerable resistance to 

sustain earthquake shaking, buildings are not "earthquake proof" and significant damage is 

likely to be caused by severe shaking. The building is, however, unlikely to collapse, and in 

many instances could be repaired.

The current Loadings Code for buildings (NZS 4203:1992) provides for five different Risk 

Factor categories of buildings depending on their usage, ranging from essential facilities to 

buildings of a secondary nature. All buildings are designated by the code in the fourth 

category, as normal usage building, and are required to be designed for earthquake loadings 
of ordinary buildings, i.e. the Risk Factor = 1.0.

The Butt Valley lies in the highly active seismic zone in New Zealand. The Queensgate Mall 

site is located over a layer of relatively weak surficial soil. The geotechnical engineer has 

advised that these ground conditions designate the site as "flexible or deep" in terms of the 

Loadings Code, and earthquake loadings are specified accordingly. Foundation movements 

and settlements are likely under severe shaking.

241059
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QUEENSGATE SHOPPING MALL ZONE J. STRUCTURAL ENGINEERING DESIGN STATEMENT

4 Foundations

The following information is summarised from the "Westfield Centre Geotechnical 

Investigation Report"" prepared by Connell Wagner Ltd, dated November 2000 (Reference 
562735 CN -Revision 1).

4.1 Foundation Design Criteria

For the purposes of 4.6.2.2 from NZS 4203:1992 Site Subsoil Categories the site shall be 

classified as site subsoil category (c) (Flexible or deep soil site). 

Construction of the new buildings generally requires piled foundations. Pile lengths are likely 
to vary across the site, depending of the thickness of the soft soil layer, but should not be less 

than 4 m deep. 

In design to NZS 4203:1992 load combinatiol’l:f), the ultimate soil bearing capacities shall be 
reduced by a strength reduction factor) In capacity design (including over strength) 
a strength reduction factor of shall be used. In case of driven piles, strength reduction 

factors could be improved if piles are tested during construction (e.g. by Pile Driving 

Analyser).

4.2 Soil Profile

Ground conditions comprise a sequence of alluvial silts, sands and gravels. Thickness of 

various soil layers varies from 2.5 to 5 metres.

()

Ground water level is at the depths of 1.6 m to 2.5 m measured from the ground surface. 

In order to protect the Hutt Aquifer, which lies below the area, drilling and piling is strictly 
controlled. Foundations, extending 8 m below the mean sea level, require special design and 

considerable costs. This requirement shall be checked with Wellington Regional Council.

4.3 Liquefiable Sands

The geotechnical engineer has recommended that no significant liquefaction effects be 

expected at the site. 

In extreme seismic shaking liquefaction is unlikely to be a significant cause of damage at this 

site. The surficial layer of silt is only susceptible to liquefaction in few localised pockets and 

the underlying layers of sands and gravels are of dense nature, thus resulting in minimal 

potential for significant liquefaction.
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4.4 Piles

The piles for the project are being procured on a design and built basis, based on the schedule 

pile loads included in the performance design specifications. 

Performance design specifications for supply of pile, will provide a design and construction 

solution, which will meet the load and other performance requirements. 

The design documentation will be lodge as an amendment to the building consent 

applications. 

The piles caps for 2, 3 & 4 piles groups are designed to transfer the column loads to individual 

piles with the provision of maximum allowable pile eccentricity, specified in pile 

specifications. The pile caps are designed using the beam theory and strut-tie mechanism, 
with compliances of code’s provisions for deep-flexural members. Pile caps for single piles 
are designed for unbalance moments induced due to maximum allowable pile eccentricity.

241059
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5 Outline Descriptions of Building 
Structures

The following gives outline descriptions of the structural system, design philosophy and 

construction materials to be used in this building.

5.1 Ground Floor

c

The ground floor structural system consists of cast-in-situ concrete ground beams and 

concrete slab on grade floor. The ground beams are designed to.tie the pile caps and transfer 

the seismic base shear to foundation piles. All ground beams are designed for bending 
moment induced by maximum allowable eccentricity of piles. 

The ground beams types GB1 are also designed to transfer the over strength seismic shear 

from K-brace system to the foundation system. The foundation lateral resistance consists of, 

frictional resistance between the lowest ground slab and soil, pile lateral load resistance, and 

passive resistance against pile caps and ground beams.

The friction resistance is calculated by multiplying the slab weight with friction coefficient, 
which is taken as 0.25. Therefore, the friction resistance for 150mm thick ground slab is 

0.25*(0.150*24) = 0.9 KPa.

It is specified in performance design specifications for pilling work, that the pile to be 

designed to resist an ultimate lateral load of 120KN. For our design we are assuming that 

each pile will be able to resist, at least, 60KN lateral load under seismic over strength 
combination.

(.-’1 
"". ../

The ground slab is designed as slab on grade and also provide foundation tie action. The 

interface shear transfer connection between ground beam and slab is designed using Shear 

Friction.

5.2 First Floor

The first floor structure is designed using steel structural beams with Hibond composite slab. 

The secondary beams are of 8.2/10.5m spans typically and are spaced at 2.4m centre to centre. 

The primary beams are of 1O.5/12.4m spans typically. Both primary and secondary beams are 

designed as composite beams. In zone J, the primary beams are designed for a live load of 

6.50 KPa, and the secondary beams are design for higher load to account the local seismic 

effects due from the racking system. The main beatns at grid line (SA) to (SG) from (51) to (53) 
are also designed to support the portal frame near grid lines (52) & (53).
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3 -- }:j 
. 

l

5.3 Roof

The roof decking will be supported on purlines spaced at 2-m centre to centre. These purlines 
will be supported on portal frame spaced @ about 10.5m centre to centre. The purlies and 

portal are designed for ultimate gravity and ultimate wind load combinations. 

D=103
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The roof purlines are divided into two zones edge zone and central zone as per the code’s 

recommendations. The edge zone is designed for higher wind pressure compare to the central 

zone. Following loads are considered in purlin design 

1) Gravity loads 

a) Dead Load 

b) Live Load
0.15 KPa, including purline self weight. 
0.25KPa,

2) Wind load for edge zone 

a) Outward Ultimate load 

b) Outward Service Load

-1.35 KPa, 

-0.81 KPa,

3) Wind load for central zone 

a) Outward Ultimate load 

b) Outward Service Load
-0.50 KPa, 

-0.30KPa,

Ultimate Limit State Combinations loads for 2m spacing of purlines 
a) 1.2 G + 1.6 Q 1.16 KPa, 

b) 0.9 G + Wu (for edge zone) -2.43 KPa 

c) 0.9 G + Wu (for central zone) -0.73 KPa,

The span of typical purlin is 10.5m and for central portion we are using Diamond DHS 

300/15-1B and for edge zone DHS 300/18-2B Lapped Purlins.
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The mezzanine floor is under the edge zone, where ultimate wind outward load governs the 

design of roof purlies, therefore, the additional loading of 0.5 KPa for services and ceiling 
over the mezzanine floor will be beneficial for purlins.

The portal frames are analysed as individual braced frame for different combinations of dead, 
live and wind load. The rafters are designed as continuous beams for most critical load 

combination of dead, live and wind load. Restraint to lateral buckling of compression flanges 
is provided with Flybracing at appropriate locations.

Roof bracing is provided to transfer the seismic loads of the roof structure to the perimeter 
wall bracing at the first floor and then to the ground via the K-brace frame system at the 

ground floor.

c
5.4 K-Braces

The seismic loads as determined in accordance with NZS4203: 1992 are resisted at the ground 
floor by six 10.5m K-brace frames in the longitudinal direction, three along each external grid, 
and eight 8.2m K-brace frames in the transverse direction, four each along grid 54 and Sll. 
The K-brace frames are designed for a ductility of six (Jl. = 6) with an active link region of 

length 700mm. The design follows the procedures and recommendations outlined in sections 
9-11 of Hera Report R4-76: Seismic Design Procedures for Steel Structures. This includes the 

capacity design philosophy to ensure the ductile response remains within the specified active 
link region.

5.5 Seismic Separations

The only adjacent building to zone J is Zone G & F building. A seismic separation gap of 

185mm is provided between adjacent buildings.

C?) 
U

5.6 Supplementary Systems

5.6.1 Seismic Restraint of Building Services and Equipment

The building services engineers should specify that all building services shall be restrained in 

accordance with NZS 4219. All mechanical equipment shall be positively anchored in place 

by anchor bolts, isolation mounts or other effective means. Ductwork piping shall have sway 
bracing and expansion capabilities in the transverse and longitudinal directions.

5.6.2 Ceiling Grid

The Architect should specify that all Ceiling systems shall be braced to resist earthquake- 
induced movements in accordance with the NZ Building Code.
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QUEENSGATE SHOPPING MALL ZONE J. STRUCTURAL ENGINEERING DESIGN STATEMENT

5.6.3 Steel Frame Connection Types

Beams are typically simply connected to columns or primary beams using standard HERA 

connection details (eg flexible end plate or welded plate type connections). Connections, 

which are highly visible, may have additional architectural feature detailing.

5.6.4 Precast Wall Panels

Precast walls shall be 125 mm or 150mm reinforced concrete panels fixed to the slab or to 

other structural elements. Steel framing will be provided to connect the panels and to 

support roofs.

241059
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pART 5 pROVISION fOR WIND fORCES

Eaves Height 

Roof pitch 
Height to apex 
Building length 

Building width 

Portal frame spacing (or tributary width to portal) 
Purlin spacing 
Girt spacing

5.4 SITE WIND SPEED

Basic directional wind speed, V 
Wind region (Fig. 5.4.1) 

- Wind direction

Limit state multiplier (ULS), MJs 

Limit state multiplier (SLS), MJs

Site terrain/height multiplier, M(z.caI) 
Terrain catagory (CI. 5.4.4.2) 

Height above ground, z (= ht)

Sheilding mulitiplier, Ms 

Shielding parameter, s 

s = ’s 

-../(hsbs) 
Number of upwind buildings within 450 sector of radius ~ 

and with height> H, ns 

Average height of shielding buildings, hs 

Average breadth of shielding buildings, bs

Topographic multiplier, Mt (for sites below elevation 500 m: 

Hill shape multiplier, Mh 

Lee effect multiplier, ML 

Channeling multiplier, Me

Structure category 

Structure risk multiplier

Site wind speed, V(Z) (ULS) 

’V(Z) = V Mis M(z.caI) Ms Mt Mr

Site wind speed, V(Zl (SLS) 

V(z) = V Mis M(z,cat) Ms Mt Mr

File Name: Wind Load estimation NZS4203 Wind1.x1s - V1.0 (qz) Page 1 of2

h: : ’::t..;."’}4’~jS~) ~ 
i.........-....................,................. 

ht = 14.34 m 

I =(:?100i Q m 
b = mlTIllttl1 ;41’ m 
S = Tfi~rfirXfrffj~a~2 ~{ m 

~ : ~1~~~j~iJ1J~lf~1~~l ~

V= 

I ~on-dir
48 mls 

Mis (ULS) = 

Mis (SLS) =

0.93 

0.75

I catagory 3 El 
z = 14.34 m 

M(z.caI) = 0.882

Ms= 1.0

s = 13.0 ie. s> 12

......./:...-.’...... .................... 

ns = ,:/:::::::::::: .:r:}))q: 
,i.....i.....................

=: : \~}!i;~f)J.l~1Il~~~~(I]I~. ~ 
......................,......

Mt = 1.0 

~~:Ii
.....;;..~..............;;.............................

IIV 
Mr=

B 
1.0

V(Zl = 39 mls

*

V(Zl = 24105932 mls
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5.5 DESIGN WIND PRESSURE

Design wind pressure, qz (ULS) 

q(z) = 0.6 V d(Z)2 X 10-3

Design wind pressure, qz (SLS) 

’q(Z) = 0.6 V d(Z)2 X 10-3

c........,’.’ ’- "j’

()
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5.6 FORCES AND PRESSURE ON ENCLOSED BUILDINGS

5.6.1.1 Design Wind Pressure pz= pe - pi

Ultimate Limit State Loads

Wind at e = 00

pe pl+ve pz

Windward wall, W 0.65 -0.28 0.93

Leeward wall, L -0.28 -0.28 0.00

Sidewalls, S

o to 1 h -0.60 -0.28 -0.33

1 h to 2 h -0.47 -0.28 -0.19

2ht03h -0.28 -0.28 0.00

>3h -0.19 -0.28 0.09

Up wind slope, U -0.37 -0.28 -0.09

Down wind slope, D -0.37 -0.28 -0.09

pe pl-ve pz

Windward wall, W 0.65 0.00 0.65

Leeward wall, L -0.28 0.00 -0.28

Sidewalls, S

o to 1 h -0.60 0.00 -0.60

1 h to 2 h -0.47 0.00 -0.47

2ht03h -0.28 0.00 -0.28

>3h -0.19 0.00 -0.19

Up wind slope, U -0.37 0.00 -0.37

Down wind slope, D -0.37 0.00 -0.37

Wind at e = 900

pe pl+ve pz

Windward wall, W 0.65 -0.28 0.93

Leeward wall, L -0.29 -0.28 -0.01

Sidewalls, S

o to 1 h -0.60 -0.28 -0.33

1ht02h -0.47 -0.28 -0.19

2ht03h -0.28 -0.28 0.00

>3h -0.19 -0.28 0.09

windward edge, -ve
o to 0.5h -0.67 -0.28 -0.39

0.5h to 1h -0.67 -0.28 -0.39

1h to 2h -0.37 -0.28 -0.09

2h to 3h -0.22 -0.28 0.06

>3h -0.15 -0.28 0.13

windward edge, +ve
o to 0.5h -0.30 -0.28 -0.02

0.5h to 1h -0.30 -0.28 -0.02

1h to 2h 0.00 -0.28 0.28

2h to 3h 0.22 -0.28 0.50

>3h 0.22 -0.28 0.50

File Name: Wind Load estimation NZS4203 Wind1.xis - V1.0 (pz) Page 1 of 4
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side 
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0.00

0.09
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side 

-0.47

-0.2
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pe pl-ve pz

Windward wall, W 0.65 0.00 0.65

Leeward wall, L -0.29 0.00 -0.29

Sidewalls, S

o to 1 h -0.60 0.00 -0.60

1 h to 2 h -0.47 0.00 -0.47

2ht03h -0.28 0.00 -0.28

>Sh -0.19 0.00 -0.19 -0.15

windward edge, -ve -0.67 -0.67 -0.S7/ -0.22 Io to 0.5h -0.67 0.00 -0.67
I

0.5h to 1h -0.67 0.00 -0.67 side -0.29

1h to 2h -0.S7 0.00 -0.S7 0.6 -0.60 -0.47 -0.28

2h to Sh -0.22 0.00 -0.22 -0.19

>Sh -0.15 0.00 -0.15

windward edge, +ve -0.30 -0.30 0.00 0.220.22

o to 0.5h -0.30 0.00 -O.SO

0.5h to 1h -O.SO 0.00 -0.30 side ~1C 1h to 2h 0.00 0.00 0.00 0.6 -0.60 -0.47 -0.28
. f

2h to Sh 0.22 0.00 0.22 -0.1

>Sh 0.22 0.00 0.22

o

File Name: Wind Load estimation NZS4203 Wind1.xJs - V1.0 (pz) Page 2 of 4 Printed at 11: 13 on 29/04/2004
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ServlcabJlltv Urn It State Loads

Wind at e =00

pe pl+ve pz

Windward wall, W 0.42 -0.18 0.60

Leeward wall, L -0.18 -0.18 0.00

Sidewalls, S

o to 1 h -0.39 -0.18 -0.21

1 h to 2 h -0.30 -0.18 -0.12

2ht03h -0.18 -0.18 0.00

>3h -0.12 -0.18 0.06

Up wind slope, U -0.24 -0.18 -0.06

Down wind slope, D -0.24 -0.18 -0.06

pe pl-ve pz

Windward wall, W 0.42 0.00 0.42

Leeward wall, L -0.18 0.00 -0.18

Sidewalls, S

o to 1 h -0.39 0.00 -0.39

1 h to 2 h -0.30 0.00 -0.30

2 h to 3 h -0.18 0.00 -0.18

>3h -0.12 0.00 -0.12

Up wind slope, U -0.24 0.00 -0.24

Down wind slope, D -0.24 0.00 -0.24

File Name: Wind Load estimation NZS4203 Windl.xIs - Vl.0 (pz)
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f side 
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side 
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Wind at e = 900

pe pl+ve pz

Windward wall, W 0.42 -0.18 0.60

Leeward wall, L -0.19 -0.18 -0.01

Sidewalls, S

o to 1 h -0.39 -0.18 -0.21

1ht02h -0.30 -0.18 -0.12

2 h to 3 h -0.18 -0.18 0.00

>3h -0.12 -0.18 0.06 0.08

windward edge, -ve -0.25 -0.25 -0.061 0.04 Io to 0.5h -0.44 -0.18 -0.25 I

0.5h to 1h -0.44 -0.18 -0.25 side -0.01

1h to 2h -0.24 -0.18 -0.06 0.6 -0.21 -0.12 0.00

2h to 3h -0.15 -0.18 0.04 0.06

>3h -0.10 -0.18 0.08

windward edge, +ve . -0.01 -0.01 0.18 0.330.33

o to 0.5h -0.19 -0.18 -0.01

~ 0.5h to 1h -0.19 -0.18 -0.01 side -0.01
.,

1h to 2h 0.00 -0.18 0.18 0.6 -0.21 -0.12 0.00

2h to 3h 0.15 -0.18 0.33 O.OE

>3h 0.15 -0.18 0.33

pe pl-ve pz

Windward wall, W 0.42 0.00 0.42

Leeward wall, L -0.19 0.00 -0.19

Sidewalls, S

o to 1 h -0.39 0.00 -0.39

1 h to 2 h -0.30 0.00 -0.30

2 h to 3 h -0.18 0.00 -0.18

>3h -0.12 0.00 -0.12 -0.10

windward edge, -va -0.44 -0.44 -0.241 -0.15 I’-

o to 0.5h -0.44 0.00 -0.44
I

0.5h to 1h -0.44 0.00 -0.44 side -0.1E

1h to 2h -0.24 0.00 -0.24 0.4 -0.39 -0.30 -0.18

2h to 3h -0.15 0.00 -0.15 -0.12

>3h -0.10 0.00 -0.10

windward edge, +ve -0.19 -0.19 0.00 0.150.15

Oto 0.5h -0.19 0.00 -0.19

0.5h to 1h -0.19 0.00 -0.19 side -0.1!:

1h to 2h 0.00 0.00 0.00 0.4 -0.39 -0.30 -0.18

2h to 3h 0.15 0.00 0.15 -0.1~

>3h 0.15 0.00 0.15

File Name: Wind Load estimation NZS4203 Wind1.)(\s . V1.0 (pz) Page 4 of 4
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5.6 FORCES AND PRESSURE ON ENCLOSED BUILDINGS

5.6.2 Internal Pressure pi

Ultimate Limit State Loads

Average internal pressure coefficient, Cpi

Internal pressure, pi

-0.28 

0.00

pi

Servicability Limit State Loads

Average internal pressure coefficient, Cpi

Internal pressure, pi

-0.18 

0.00

pi

File Name: Wind Load estimation NZS4203 Wind1.x1s - V1.0 (pi) Page 1 of 1

~~: g~: : m;mjJ]JmJj;jt~~li
+ve pi = 

-ve pi =

+veCpi = 

-ve Cpi =

+ve pi = 

-ve pi =

-0.28 kPa 

0.00 kPa

-0.30 

0.00

-0.18 kPa 

0.00 kPa
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5.6 FORCES AND PRESSURE ON ENCLOSED BUILDINGS

5.6.3 External Pressure, pe

Area reduction factor, Ka Roof 

Side walls 

Windward & leeward walls 

Local pressure factor, KI (main frame) 
Porous cladding reduction factor, Kp

Average external pressure coefficient, Cpe 

Wind at 9 = 00

c)
Design height, h 

Building breadth, b 

Building depth, d

Windward wall, W 

Leeward wall, L 

Side walls, S o to 1 h 

1ht02h 

2ht03h 

>3h

Up wind slope, U 

Down wind slope, D

Wind at 9 = 900

Design height, h 

Building breadth, b 

Building depth, d

o
Windward wall, W 

Leeward wall, L 

Side walls, S o to 1 h 

1ht02h 

2ht03h 

>3h 

o to 0.5h 

0.5ht01h 

1h to 2h 

2h to 3h 

>3h 

o to 0.5h 

0.5h to 1h 

1h to 2h 

2h to 3h 

>3h

Horiz. distance from windward edge, -ve

Horiz. distance from windward edge, +ve

Ale Name: Wind Load estimation NZS4203 Wind1.xIs . V1.0 (pe) Page 1 of3

Ka = ~r.;);j~iJ~;ij~I~: 
1.0 

KI= 1.0 

Kp = ,l;J;;1;;;;1;~;5i) ~

h= 12 m 

b = 103.00 m 

d= 53.40 m

g~: : ~~~~jj1J1JJ1J_~1 
Cpe = -0.65 

-0.5 

-0.3 

-0.2 

Cpe = Ljjl &;jjJ~ 
Cpe = J~jJLi~U~ttjjJi~gJ ~~~i.

h = 14.34 m 

b= 53.40 m 

d = 103.00 m 

dIb = 1.93 

hid = 0.14

Cpe = 0.70 

Cpe = 8::E5jQ~jL 
Cpe = -0.65 

-0.50 

-0.30 

-0.20 

Cpe = ,;~~~)~Ujj;\~\fi\~\B ~~~it 
......>(’::)} ;$.O. 

JI\I\;\J-li]}it2iEgI 
U).,\\HQi$. : 

:J}B;;;W;t~;g21 
Cpe = )]]IJJi~i~ 
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EIJj;l;j:2~!t

Printed at 11 :13 on 29/0412004

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I



I 

I 

I 

I 

I 

I 

I 

Ie) 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

=11111= Beea Carter Hollings & Ferner Ii. 
aeca 

JOB NAME: 
........ 

9~~~~.~.~~.~. ~~!!. ~~~~~!~.~.’!I.~.~~.............................. 
................ 

SUBJECT:...... 
.... 

’!:!. ~~~~~.’:l.~~. ~.’:I.i!~~~!).................................................. 
............... 

BY: Jamil Khan

4 -q 

CALCULATION SHEET

JOB NO: 2711265

PAGE NO: OF

DATE: 29/4/04

Ultimate Limit State Loads

Wind ata = 00 

Windward wall, W 

leeward wall, l 

Side walls, S o to 1 h 

1ht02h 

2ht03h 

>3h

pe= 

pe= 

pe=

Up wind slope, U 
Down wind slope, D

pe= 

pe=

~ -0.4

wind => 0.7 side 

-0.47 -0.19-0.60 -0.28

pe (UlS, a = 00)

Wind at a = 900 

Windward wall, W 

leeward wall, l 

Side walls, S

Cpe= 

Cpe= 

Cpe=o to 1 h 

1ht02h 

2ht03h 

>3h 

o to 0.5h 

0.5h to 1h 

1h to 2h 

2h to 3h 

>3h 

o to 0.5h 

0.5h to 1h 

1h to 2h 

2h to 3h 

>3h

Cpe=

Horiz. distance from windward edge, -ve Cpe=

Horiz. distance from windward edge, +ve

wind =>

-0.7 -0.7 -0.4 -0.2 -0.1 

-0.3 -0.3 0.0 0.2 0.2 

0.0 

0.7 side 

-0.60 -0.47 -0.28 -0.19

pe (UlS, e ~ 900)

File Name: Wind Load estimation NZS4203 Wlnd1.x1s . V1.0 (pe) Page20f3

0.65 kPa 

-0.28 kPa 

-0.60 kPa 

-0.47 kPa 

-0.28 kPa 

-0.19 kPa 

-0.37 kPa 

-0.37 kPa

-0.3

0.65 

-0.29 

-0.60 

-0.47 

-0.28 

-0.19 

-0.67 

-0.67 

-0.37 

-0.22 

-0.15 

-0.30 

-0.30 

0.00 

0.22 

0.22

-ve 

+ve

-0.3
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Servicabilitv Limit State Loads

Wind at 9 = 00 

Windward wall, W 

Leeward wall, L 

Side walls, S o to 1 h 

1hto2h 

2hto3h 

>3h

Up wind slope, U 
Down wind slope, D

c\
~

wind => 0.42 side 

-0.30 -0.18-0.39

pe (SLS, 9 = 0’1

Wind at 9 = 900 

Windward wall, W 

Leeward wall, L 

Side walls, S Oto 1 h 

1 hto2h 

2hto3h 

>3h 

o to 0.5h 

0.5h to 1h 

1h to 2h 

2h to 3h 

>3h 

o to 0.5h 

0.5h to 1h 

1h to 2h 

2h to 3h 

>3h

Horiz. distance from windward edge, -ve

C)
Horiz. distance from windward edge, +ve

pe= 

pe= 

pe=

pe= 

pe=

-0.24

-0.12

Cpe= 

Cpe= 

Cpe=

Cpe=

Cpe=

-0.44 -0.44 -0.24 -0.15 

-0.19 -0.19 0.00 0.15 

0.0 

0.42 side 

-0.39 -0.30 -0.18 -0.12

wind =>

pe (SLS, 9 = 900)

File Name: Wind Load estimation NZS4203 Wlnd1.xJs - V1.0 (pe) Page30f3

0.42 kPa 

-0.18 kPa 

-0.39 kPa 

-0.30 kPa 

-0.18 kPa 

-0.12 kPa 

-0.24 kPa 

-0.24 kPa
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I 
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I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

-0.18

0.42 

-0.19 

-0.39 

-0.30 

-0.18 

-0.12 

-0.44 

-0.44 

-0.24 

-0.15 

-0.10 

-0.19 

-0.19 

0.00 

0.15 

0.15

-0.10 

0.15

-ve 

+ve

-0.19
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p:\27\2711265\Zone ZJ Lateral load Dlstri +eccen.XLS

LOAD DISTRIBUTION EARTHQUAKE IN X DIRECTION EARTHQUAKE IN V DIRECTION
ECCENTRICITY -10.3 ECCENTRICITY = -25.15

RELATIVE TO COS

X Y Ki Kix X*X*Ki Y.Y*Kix Six’ Six" Six Si’ SI

1 31.533 -26.690 0 10.5 o 7479.739 0.167 0.022 0.000 0.000

2 21.193 -26.690 0 10.5 o 7479.739 0.167 0.022 0.000 0.000

3 10.693 -26.690 0 10.5 o 7479.739 0.167 0.022 0.000 0.000

4 0.223 26.690 0 10.5 o 7479.739 0.167 -0.022 0.000 0.000

5 -10.278 26.690 0 10.5 o 7479.739 0.167 -0.022 0.000 0.000

6 -20.778 26.690 0 10.5 o 7479.739 0.167 -0.022 0.000 0.000

7 -36.633 -22.590 8.2 0 11003.91 0 0.000 0.000 0.125 0.057

8 -36.633 -14.410 8.2 0 11003.91 0 0.000 0.000 0.125 0.057

9 -36.633 1.990 8.2 0 11003.91 0 0.000 0.000 0.125 0.057

10 -36.633 10.190 8.2 0 11003.91 0 0.000 0.000 0.125 0.057

11 36.633 -14.410 8.2 0 11003.91 0 0.000 0.000 0.125 -0.057

12 36.633 -6.210 8.2 0 11003.91 0 0.000 0.000 0.125 -0.057

13 36.633 1.990 8.2 0 11003.91 0 0.000 0.000 0.125 -0.057

14 36.633 10.190 8.2 0 11003.91 0 0.000 0.000 0.125 -0.057

15 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

16 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

17 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

18 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

19 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

20 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

21 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

22 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

0 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

0 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

65.6 63 I olar 132909.7 1.000 0.000 1.000 0.000 1.000 0.000 1;000 0.000
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p:\27\2711265\Zone ZJ Lateral load Distri +9CCen.xLS

I I

DETERMINATION OF CENTRE OF STIFFNESS

X(m) Y(m) Ky Kx Kv*X Kx*Y

1 97.87 14.8 0 10.5 0 155.4

2 87.53 14.8 0 10.5 0 155.4

3 77.03 14.8 0 10.5 0 155.4

4 66.56 68.18 0 10.5 0 715.89 X= 66.338

5 56.06 68.18 0 10.5 0 715.89

6 45.56 68.18 0 10.5 0 715.89

7 29.705 18.9 8.2 0 243.581 0

8 29.705 27.08 8.2 0 243.581 0 Y= 41.490
i DIRECTION OF POSITIVE REACTIONS I9 29.705 43.48 8.2 0 243.581 0

10 29.705 51.68 8.2 0 243.581 0

11 102.97 27.08 8.2 0 844.354 0

12 102.97 35.28 8.2 0 844.354 0

13 102.97 43.48 8.2 0 844.354 0

14 102.97 51.68 8.2 0 844.354 0

15

16

17
APPLIED LOAD

18
APPLIED LOAD

19
APPLIED LOAD

20
APPLIED LOAD

21
APPLIED LOAD

22
APPLIED LOAD

APPLIED LOAD

TOTALS 65.6 63 4351.74 2613.87

eage1’ S- 13:284/05/2004
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p:\27\2711265\Zone ZJ Lateral load Dlstrl -eccen.XLS carpark

LOAD DISTRIBUTION EARTHQUAK~ IN X DIRECTION EARTHQUAKE IN Y DIRECTION
ECCENTRICITY 3.33 ECCENTRICITY := -4.56

RELATIVE TO COS

X Y Ki Klx X*X*Ki Y*Y*Kix Six’ SIx" SIx SI I SI

1 31.533 -26.690 0 10.5 o 7479.739 0.167 -0.007 0.000 0.000

2 21.193 -26.690 0 10.5 o 7479.739 0.167 -0.007 0.000 0.000

3 10.693 -26.690 0 10.5 o 7479.739 0.167 -0.007 0.000 0.000

4 0.223 26.690 0 10.5 o 7479.739 0.167 0.007 0.000 0.000

5 -10.278 26.690 0 10.5 o 7479.739 0.167 0.007 0.000 0.000

6 -20.778 26.690 0 10.5 o 7479.739 0.167 0.007 0.000 0.000

7 -36.633 -22.590 8.2 0 11003.91 0 0.000 0.000 0.125 0.010

8 -36.633 -14.410 8.2 0 11003.91 0 0.000 0.000 0.125 0.010

9 -36.633 1.990 8.2 0 11003.91 0 0.000 0.000 0.125 0.010

10 ’-36.633 10.190 8.2 0 11003.91 0 0.000 0.000 0.125 0.010

11 36.633 -14.410 8.2 0 11003.91 0 0.000 0.000 0.125 -0.010

12 36.633 -6.210 8.2 0 11003.91 0 0.000 0.000 0.125 -0.010 0

13 36.633 1.990 8.2 0 11003.91 0 0.000 0.000 0.125 -0.010

14 36.633 10.190 8.2 0 11003.91 0 0.000 0.000 0.125 -0.010

15 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

16 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

17 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

18 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

19 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

20 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

21 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

22 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

0 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

0 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

65.6 63 I olar 132909.7 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000
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p:\27\2711265\Zona ZJ Lataralload Distri -9CCan.XLS carpark

-, , , I

DETERMINATION OF CENTRE OF STIFFNESS

X(m) Y(m) Ky Kx Kv*X Kx*Y

1 97.87 14.8 0 10.5 0 155.4

2 87.53 14.8 0 10.5 0 155.4

3 77.03 14.8 0 10.5 0 155.4

4 66.56 68.18 0 10.5 0 715.89 X= 66.338

5 56.06 68.18 0 10.5 0 715.89

6 45.56 68.18 0 10.5 0 715.89

7 29.705 18.9 8.2 0 243.581 0

8 29.705 27.08 8.2 0 243.581 0 Y 41.490 IDIRECTION OF POSITIVE REACTIONS I

9 29.705 43.48 8.2 0 243.581 0 I I

10 29.705 51.68 8.2 0 243.581 0

11 102.97 27.08 8.2 0 844.354 0

12 102.97 35.28 8.2 0 844.354 0

13 102.97 43.48 8.2 0 844.354 0

14 102.97 51.68 8.2 0 844.354 0

15

16

17
APPLIED LOAD

18
APPLIED LOAD

19
APPLIED LOAD

20
APPLIED LOAD

21
APPLIED LOAD

22
APPLIED LOAD

APPLIED LOAD

TOTALS 65.6 63 4351.74 2613.87

~I 13:324/05/2004
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p:\27\2711265\Zone ZJ Lateral load Dlstrl.XLS

LOAD DISTRIBUTION EARTHQUAKE IN X DIRECTION EARTHQUAKE IN Y DIRECTION
ECCENTRICITY -3.49 ECCENTRICITY = -14.85

RELATIVE TO COS

X Y Ki Kbc X*X*Ki Y*Y*Kix SIx’ Six" SIx SI’ SI

1 31.533 -26.690 0 10.5 o 7479.739 0.167 0.007 0.000 0.000

2 21.193 -26.690 0 10.5 o 7479.739 0.167 0.007 0.000 0.000

3 10.693 -26.690 0 10.5 o 7479.739 0.167 0.007 0.000 0.000

4 0.223 26.690 0 10.5 o 7479.739 0.167 -0.007 0.000 0.000

5 -10.278 26.690 0 10.5 o 7479.739 0.167 -0.007 0.000 0.000

6 -20.778 26.690 0 10.5 o 7479.739 0.167 -0.007 0.000 0.000

7 -36.633 -22.590 8.2 0 11003.91 0 0.000 0.000 0.125 0.034

8 -36.633 -14.410 8.2 0 11003.91 0 0.000 0.000 0.125 0.034

9 -36.633 1.990 8.2 0 11003.91 0 0.000 0.000 0.125 0.034

10 -36.633 10.190 8.2 0 11003.91 0 0.000 0.000 0.125 0.034

11 36.633 -14.410 8.2 0 11003.91 0 0.000 0.000 0.125 -0.034

12 36.633 -6.210 8.2 0 11003.91 0 0.000 0.000 0.125 -0.034

13 36.633 1.990 8.2 0 11003.91 0 0.000 0.000 0.125 -0.034

14 36.633 10.190 8.2 0 11003.91 0 0.000 0.000 0.125 -0.034

15 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

16 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

17 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

18 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

19 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

20 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

21 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

22 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

0 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

0 -66.338 -41.490 0 0 0 0 0.000 0.000 0.000 0.000

65.6 63 I olar 132909.7 1.000 0.000 1.000 0.000 1.000 0.000 1.000 0.000
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p:\27\2711265\Zone ZJ Lateral load DistrLXLS

I

DETERMINATION OF CENTRE OF STIFFNESS

X(m) Y(m) Kv Kx Kv*X Kx*Y

1 97.87 14.8 0 10.5 0 155.4

2 87.53 14.8 0 10.5 0 155.4

3 n.03 14.8 0 10.5 0 155.4

4 66.56 68.18 0 10.5 0 715.89 X 66.338

5 56.06 68.18 0 10.5 0 715.89

6 45.56 68.18 0 10.5 0 715.89

7 29.705 18.9 8.2 0 243.581 0

8 29.705 27.08 8.2 0 243.581 0 Y= 41.490 IDIRECTION OF POSITIVE REACTIONS I

9 29.705 43.48 8.2 0 243.581 0 I I

10 29.705 51.68 8.2 0 243.581 0

11 102.97 27.08 8.2 0 844.354 0

12 102.97 35.28 8.2 0 844.354 0

13 102.97 43.48 8.2 0 844.354 0

14 102.97 51.68 8.2 0 844.354 0

15

16

17
APPLIED LOAD

18
APPLIED LOAD

19
APPLIED LOAD

20
APPLIED LOAD

21
APPLIED LOAD

22
APPLIED LOAD

APPLIED LOAD

TOTALS 65.6 63 4351.74 2613.87
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NODE COORDINATES (11))

Node

1 

2 

3 

4 

5 

6

0.000 

10.500 

0.000 

10.500 

4.900 

5.600

x 

Coord

y 

Coord

z 

Coord 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Pagel 1

MEMBER DATA (deg,kNmIrad..1l1J 
----------- IP=Plxed, R..Releasad) t .",cable length}

0.000 

0.000 

5.910 

5.910 

5.910 

5.910

Dir Dir Dir Mamb Node A Node B 

Memb Angle Node Axis ’.l’ype Node A Node B See Mat Fixity Fixity

1 

2 

3 

4 

5 

6 

,

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

Noxm 

No"", 

Noxm 

Noxm 

Noxm 

Nonn 

No"",

3 

4 

5 

6 

4 

5 

6

Length 

5.910 

5.910 

4.900 

O. ’00 

4.900 

7.677 

’.6n

1 FFFFFF FFFFFF 

1 FFFFFF FP’FFFF 

1 FFFFFF FP’FFFF 

1 FFFFFF FP’FFFF 

1 FFFFFF FP’FFFF 

1 JIFFFFR 1i’>’FFFR 

1 JIFFFFR 1i’>’FFFR

NODE RESTRAINTS IkN/m,kNm/rad) 
--------------- (P",Fixed. RcReleased, J)::!Qeleted, S=Spriug, "=General)

1 FFDDDF 

2 FFDDDF

Rest X AXial Y Axial Z Axial X Rotation Y Rotation Z Rotation 
Node Code Stiffness Stiffness Stiffness Stiffness Stiffness Stiffnesa

SECTION PROPERTIES (xnm,mm^2.mm^4,deg)

Sect section Name

colu:mn 310 DB 4 91 

Beam 700 WB 130 S2 

Brac:e 310 UC 13 83

!lark Angle ’.l’ype

Area of Torsion Y-Axis Z-Axis 

Sect Section Constant Mom of In Mam of In

Not applicable No 
Not applicable No 
Not applicable No

1 S.2100E+03 1.S700E+05 7.6500E+06 S.6400E+07 

2 1.6600E+04 1.5100&+06 5.2100E+01 1.4000&+09 

3 1.7500E+04 2.5200E+06 1.0700:e+08 3.2900E+08

Matl MAterial Name

MA’l’ER.IAt. PROPERTIES tMPa, Tim"), atrain!degC)

Younq’s Poisson’s 

Modulus Ratio

0.25 7.8500E+OO 1.170DE-OS

Masfil coeff of Concrete 

Density Expansion Strength

S’l’EEL

NODE LOADS I kN, kNm)

Load 

case Node

2.0000E+OS

X-Axis 

Force

624.420 0.000 

624.420 0.000

"i-Axis 

Force

oz.-AXis 

FOJ;’ce

0.000 

0.000

MEMBER DIS’I’lUBU’l’ED FORCES 11Il, kN/m)

Load SUb Axes 

CaBe Kemb Lead Bys 

GI

COMBINATION LOAD CASES

Load case 3:

GI

GI

Flipped source

Manual 

Manual 

ManuAl

V-Axis 

shr Area

Z-Axis 

8hr Area

Prine 

Angle

INFINITE 

INFINITE 

INFINITE

INFINITE 

INFINITE 

INFINITE

X-Axis 

Momant

Y-Axis 

l<O!nent

Z-Axis 

Moment

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000%

Finish X Start! Y Start! Z Start! 

position Finish Finish Finish 

100.000% 0.000 -13.000 0.000 

0.000. -13.000 0.000

Start 

Position

0.000% 100.000%

0.000% 100.000%

1.000 .. Loaci case 1: E loads 

1.000 .. Load case 2: G+Qu

NODE DISPLACEMENTS (JIIDl, rad)

0.000 

0.000 

0.000 

0.000

-13.000 

-13.000

0.000 

0.000 

0.000 

0.000

-13.000 

-13.000

Load case 1 (Linear): E loads 

X-Axis V-Axis Z-Axis X.-Axil! ’i-Axis Z-Axis 

Node ’l’ransl’n Trl’n Transl’n Rotation Rotation Rotation

1 

2 

3 

4 

5 

6

0.000 

0.000 

4.899 

4.899 

3.981 

3.981

0.000 

0.000 

-0.278 

0.278 

-0.524 

0.524

Node

X-Axis 

Transl’n

Load case 2 (Linear): G+Qu

Y-Axis 

’l’ransl’n

1 

2 

3 

4 

5 

6

0.000 

0.000 

0.004 

-0.004 

0.004 

-0.004

Load case 3 (Linear):

Node

X-Axis 

’l’ransl’u

b..-. 
.

0.000 

0.000 

-0.146 

-0.146 

-0.160 

-0.160

Y-Axis 

Transl’n

0.000 

0.000 

4.903 

4.894 

3.985 

3.977

0.000 

0.000 

-0.424 

0.132 

-0.685 

0.364

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Transl’n

X-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Transl’n

x-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.001 

0.001

Y-Axis 

Rotation

Z-AXis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Rotation

Z-Axis 
Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.001 

0.001

L~ 10’ ’S ....".... ’v\’C&-

Load case 1 (Linear): E loads

MEMBER FORCES AND MOMENTS O<N, kNm)

Memb Node

-49.001 

-49.007 

621.863 

621.863

Axial 

Force

49.007 2.557 

49.007 2.557

V-Axis 

Shear

2.55’ 

2.557 

49.007 

49.007

0.000 -701.036 

0.000 -701.036 

-621.863 49.007 

-621. 863 49.007 

-974.309 0.000 

-974.309 0.000 

974.309 0.000 

974.309 0.000

Load case 2 (Linear): G+Qu

Memb Node

0.00 

0.00 

0.00

Load case 3 (Linear):

Axial 

Memb Node Force

1 

3

.2 a -23.215 

4 -23.215 

622.247 

622.241 

35.585 

35.585

7

6 -621.480 

4 -621.480 

-919.156 

-919.156 

2 1029.462 

6 1029.462

NODE REACTIONS IkN,kNml

Load case 1 (Linear): E loads

Node

X-Axis 

Force

~~~m
Load 1248.840 0.000 

Reac -1248.840 0.000

Load case 2 (Linear): G+Qu 

X-Axis Y-Axis 

Force ForeeNode

35.585 68.250 

-35.585 68.250

Load 

Rase

0.000 -136.500 

0.000 136.500

Load case 3 (Linear):

Node

X-Axis 

Force

-588.835 -632.786 

-660.005 769.286

Load 1248.840 -136 .500 

ReAC -1248.840 136.500

~t=:.

~’.j.\,

Axial 

Force

25.792 

25.792

25.792 

25.792 

0.383 

0.383 

35.585 

35.585

0.383 

0.383

55.153 

55.153 

55.153 

55.153

74.799 

74.799

Y-Axis 

Shear

-0.383 

-0.383

0.383 

0.383 

25.792 

-37.908 

4.550 

-4.550 

37.908 

-25.792 

0.000 

0.000

0.000 

0.000

V-Axis 

Shear

2.173 

2.173

2.940 0.000 

2.940 0.000

74.799 0.000 

11.099 ~ , 
0.000 

1 ",l. . 
-696.486 ’"’If.OOO 
-705.586 0.000 

86.915 0.000 

23.215 0.000

0.000 

0.000

0.000 

0.000

y-Axis 

Force

-701.03.6 

1 !li~~~~

Y-AXis 

Force

Z-AXis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

Z-Axis 

Shaar 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

Z-Axis 

Shear

0.000 

0.000

0.000 

0.000

0.000 

0.000

Z-Axis 

Force

0.000 

0.000 

0.000 

0.000

Z-Axis 

Force

0.000 

0.000

0.000 

0.000

Z-Axis 

Force

0.000 

0.000

0.000 

0.000

:2 ,114- 6:;,’ 110-=,1

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

O.DOO

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

~4~

Y-Axis 

Moment

0.000 

0.000

V-Axis 

_t

0.000 

0.000

V-Axis 

_t

0.000 

0,000

2Ll

’-’?1 -,

Y-Axis 

Moment
IZ-Axis 

Moment

0.000 

0,000 

0.000 

0.000

.9.884 

5.227 

-9.884 

5.227 

5.227 

245.362 

245.362 

-245.362 

-245.362 

-5.227 

0.000 

0.000

I
0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

0.000 

0.000 I
Y..Axis 

Moment

Z-Axis 

Mament

I0.000 

0.000

0.751 

-1.515

.OOO 

0.000 

0.000 

0.000 

0.000 

0.000 

o~ooo 

0.000

-0. ’51 

1.515 

-1.515 

-31.198 

-31.198 

-31.198 

-31.198 

-1.515 

0.000 

0.000

I

I0.000 

0.000

0.000 

0.000

0.000 

0.000

V-Axis 

M<>InSnt IZ-Axis 

Moment

0.000 

0.000

-9.133 

3.712

0.000 -10.635 

0.000 6.741 I
0.000 3.712 

0.000 214.164 

0.000 214.164 

0.000 -2n.561 

0.000 -276.561 

0.000 -6.741 I
0.000 

0.000

0.000 

0.000

0.000 

0.000 I
0.000 

0.000

Z-Axis 

Moment
I

9.884 

9.884

I
Z-Axis 

Moment

I-0.751 

0.751

Z-Axis 

Moment I
9.133 

10,635

I

I

I

I
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-276.56 -276.56 (0,0)

6.74

-9.~ 
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Moment 

No general. restralnt

Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 1 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Acc: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:100, Load: None, Dlsp: None, Moment: 11, Shear: None, AxIal: None, Torsion: None
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Load cases: 

.1 E loads

-245.36 -245.36

245.36 245.36

-9.~ 

Moment 

No general restraint

..

L;
(0,0)

5.23

Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 1 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: 9’S, Trans: mm, Stress: MPa 
Scales - Frame: 1:100, Load: None, Dis : None, Moment: 11, Shear: None, Axial: None, Torsion: None

----------
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SPACE GASB 9..03 (Win) .. BECA caR’rER BDLLDIGS . PER!iIIi:R Ul’D 

Job. 1’.\a7\271126S\SGass\Queensgate ZODd ZJ K- frame 2 

peaigD81:. Date. S May 2004, 2.29 pm

NODE COORDINATES (m)

Node 

1 

2 

3 

4 

5 

6

X 

Coord 

0.000 

10.500 

0.000 

10.500 

4.900 

5.600

0.000 

0.000 

5.910 

5.910 

5.910 

5.910

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

’I 

Coord

Z 

Coord

age. 1

1<El’II!EII DATA ldeg.kNmJrad.ml 
-..--------- (FI:IFixed. RI:lReleased) t *acabla leng’th} 

Dir Dir Oir M91Db Node A Node B 

Memb Angle No Axis Type Noe A Noc1e B See Mat Fixity P’ix!ty

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

No,", 

Nom 

Norm 

No... 

Norm 

Norm 

Norm

1 

2 

3 

5 

6 

1 

2

3 1 

4 1 

5 2 

6 2 

4 2 

5 3 

6 3

Length 

5.910 

5.910 

4.900 

0.700 

4.900 

7.677 

7.677

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFR

NODE RESTRAINTS (kN/m, kNm/raci) 
--------..-----... (FDFixed, R Released, I)=Peleted, SaSpring, *=General) 

Rest X Axial Y Axial Z Axial X Rotation Y Rotation Z Rotation 

Node Code Stiffness Stiffness Stiflness Stiffness Stiffness Stiffness

1 FFDDDF 

2 FFDDDF

SEC’l’ION PROPERT’IFS (mm.,mm"’2,mm^4,deg)

sect section Name Mark Angle ’l’YP&

1 Column 310 UB 4 81 

2 Beam 700 lOB 130 S2 

3 Brace 310 UC 13 83

Not applicable No 
Not applicable No 
Not applicable No

Area of Torsion Y-Axis Z-Axis 

Sect Section Constant Mom of In Mom of In

1 5.2100E+03 1.57002+05 7.6500E+06 8.6400E+07 

2 1.6600E+04 1.51002+06 5.2100E+07 1.4000E+09 
3 1.7500E+04 2.52002+06 1.0700E+08 3.2900E+08

MATEJUAL PROPER’l’IES CMPa, T/m"3, strain/degC)

MatI Material Name
Young’s Poisson’s 

Modulus Ratio

0.257.85008+001.1700B-OS

Mass Coeff of Concre1:e 

Density Expansion Strength

1 S’l’EEL 2.0000E+05

NODE LOADS IkN. kNm)

Loa

case Noda

Y-AXis 

Force

Z-Axis 

Eorce

X-Axis 

Force

624.420 0.000 

624.420 0.000

0.000 

0.000

MEMBER CONCENTRATED LOADS Cm,kN,kNm)

Load SUb Axes 

cas. Momb Loa Sys

Flipped Source

Manual 

Manual 

Manual

Y-Axis 

Sbr Area

Z-Axis 

Shr Area

Prine 

Angle 

0.00 

0.00 

0.00

INFINI’l’E 

INFINI’l’E 

INFlNI’l’E

INFINI’l’E 

INFINI’l’E 

INFINI’l’E

X-Axis 

1I0000000t

Y-Axis 

Mament

Z-Axis 

Moment

0.000 

0.000

0.000 

0.000

0.000 

0.000

G

Loa X Forcel Y Forcel Z Forcel 

Posi tion Moment Moment Moment

G

G

"

COMBINATION LOAD CASES

Load case 3 :

1.000 ’* Load case 1: E loads 

1.000 ’* Load. CtilS9 2: G+Qu

NODE DISPLACEMEN’l’S (ram, ra)

Load. case 1 (Linear): E loads

X-Axis Y’-Axis 

Node Transl’u Transl’u

Z-Axis 

Transl’n

X-Axis 

Rotation

0.000 0.000 

0.000 0.000 

4.899 -0.278 

4.899 0.278 

3.981 -0.524 

3.981 0.524

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Load. case 2 (Linear): G+Qu

X-Axis Y-AXis 
No Transl’n Transl’n

Z-Axis 
Tranal’n

X-Axis 

Rotation

1 

2 

3 

4 

5 

6

0.000 

0.000 

0.009 

-0.009 

0.008 

-0.008

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.168 

-0.168 

-0.328 

-0.328

Y..Axis 

Rotation

Z-Mis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.001 

0.001

Y-Axis 

Rotation

Z-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

L~lo. ~

Load case 3 (Linear):

PO’~_\-

X-AXis Y-Axis Z-Axis 

Node Transl ’n ’transl’n Tranal’u

_IC

0.000 

0.000 

4.908 

4.890 

3.989 

3.97]

0.000 

0.000 

~0.446 

0.110 

-0.852 

0.197

Load. case 1 (Linear): E loads

!!EMBER FORCEs A>IJ) MOMEN’l’S IkN. kNml

Momb Node

-49.007 

-49.007 

621.863 

621.863 

0.000 

0.000 

~621.863 

-621.863 

-974.309 

-974.309 

974.309 

974.309

Load. case 2 (Linear): G+Qu

Axial 

JoIemb Nod.e Force

29.581 

29.581 

29.581 

29.581 

0.794 

0,794 

72.775 

72.775 

0.794 

0.794 

112.778 

112.778 

112.778 

112.779

Load. case 3 (Linear):

Momb Node

78.589 

78.589 

~19 .426 

~19 .426 

622.651 

622.657 

72.775 

72.775

-621.070 

-621.070 

-861.531 

-961.531 

1087.087 

1087.087

NODE REACTIONS (kN,kNm)

Load. case 1 (Linear): E loads

NocIe

X-Ax!

Force

2.100 0.000 -58.200 0.000 

0.000 0.000 0.000 

4.aOO 0.000 ~58.200 0.000 

0.000 0.000 0.000 

0.700 0.000 -58.200 0.000 

0.000 0.000 0.000 

2.80b 0.000 -58.200 0.000 

0.000 0.000 0.000

’_uao "’79,;i036 
" ,;’420,":’ll’l:’i16 

Load 1248.840 0.000 

R.ec -1248.840 0.000

Load. case 2 (Linear): G+Qu

Node

X-Axis 

Force

72.775 

~12.775

Load 0.000 ~232.800 

Rellc 0.000 232.800

Load case 3 (Linear):

X-Axis Y-Axis 

Nod.e Force f’orca

-551.645 ~584.636 

~697 .195 817.436 

Load 1248.840 ~232.800 

Re.ac ’-1248.840 232.800

Axial 

Force

Y-Axis 

Shear

49.007 

49.007

2.557 

2.557

2.557 

2.557 

49.007 

49.007 

-701.036 

~701.036 

49.007 

49.007

0.000 

0.000

0.000 

0.000

’Y-Axis 

Shear 

-0.794 

-0.794 

0.794 

0.794 

29.581 

-86.819 

0.000 

0.000 

86.819 

-29.581 

0.000 

0.000

0.000 

0.000

Axial 

Force

Y-Axis 

Shear

1.763 

1. 763

3.350 0.000 

3.350 0.000 

78.589 0.000 

~37 . 811\1i.’ W:OOO 
-701.036 ~OOO 
-701.036 0.000 

135.826 O.nOO 

1.9.4026 0.000

0.000 0.000 

0.000 0.000

0.000 

0.000

Y-Axis 

Yorce

Y..Axis 

Force

116.400 

116.400

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Shear

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

Z-Axis 

Shear

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

O~OOO

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

z-Axis 

Shear

0.000 

0.000

0.000 

0.000

Z-Axis 

Force

0.000 

0.000 

0.000 

0.000

Z-Axis 

Force

0.000 

0.000

0.000 

0.000

Z-Axis 

Forca

0.000 

0.000 

0.000 

0.000

to",-,:..{Q

X-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-AXis 

Torsion

.OQC 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 
Torsion

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

Y-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

’t-Axis 

Mament

0.000 

O.OOQ

’{-Axis 

Max:aent

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000

,.. !~ ~ I~>

~" e..":l 

27-24 

13-2-7
Z-Axis 

Rotation

0.000 

0.000 

-0.001 

~0.001 

0.001 

0.001

Y-Axis 

Moment

Z-Axis 

Moment

0.000 

0.000

-9.884 

5.227 

-9.884 

5.227 

5.227 

245.362 

245.362 

-245.362

0.000 

0.000 

0.000 

o ~OOO

0.000 

0.000

0.000 ~245.362 

0.000 ...5.227

0.000 0.000 

0.000 0.000

0.000 

0.000

0.000 

0.000

Y-Axis 

Moment

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000

1.555 

-3.136 

-1.555 

3.136 

-3.136 

-61.887 

-61.887 

~61.887 

-61.887 

-3.136 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

Z-Axis 

Moment

0.000 

0.000

-8.329 

2.091 

-11.439 

8.362 

2.091 

183.475 

183.475 

-307.250 

-307.250 

~&.362 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

G.GOO

0.000 

0.000 

0.000 

0.000

z-Axis 

Moment

9.884 

9.884

Z-Axis 

Moment

~1.555 

1.555

Z-AXis 

Moment

8.329 

11.439

’241059
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Lx
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SPACE: ClASS 9.03 (WiD)" - IIECA cmm:za JlDLLD113S &; "FERRER L"1’D 
JaIn PI\27\2711265\SCJaaa\QueeJ1SCPlte ZoDe ZJ X-brace frama 3 

DaslGtl8X’1 Datel 5 May 2004. 2137 pm

L- ’::.. 100 ’’’’’f4-.,..,."

NODE COORDINATES (m)

Node

0.000 

10.194 

0.000 

10.194 

4.747 

5.447

x 

Coord

Y 

Coord

0.000 

0.000 

5.910 

5.910 

50910 

5.910

z 

Coord

Pagel 1

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

1t-11.1"J 

....{l’ \j.
MEMBER DATA Cdeg.kNmIrad.m) 
----------- (FaFixed, RaReleased) (.=Cable length) 

Dir Dir nir Mata Node A No B 

Hem!> Angle Node Jlxis Type Node A Nods B See Hat Fixity F1xity

1 

2 

3 

4 

5 

6 

7

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

Norm 

Norm 

Norm 

Norm 

Norm 

Norm 

Norm

1 

2 

3 

5 

6 

1 

2

3 1 

4 1 

5 2 

6 2 

4 2 

5 3 

6 3

Length 

5.910 

5.910 

4.747 

0.700 

4.747 

7.580 

7.580

1 FFFFFF FFFFFF 

1 FFWFI? FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFR

NODE RES’l’RAIN’rS IkN/JI1.kNmIradl 
--------------- (FaFixed. R=Released, D=Oeleted. SaSpring, .gGeneral) 

Rest X AXial Y Axial Z Axial X Rotation Y Rotation Z Rotation 
Node Code Stiffness Stiffness Stiffness Stiffness stiffness Stiffness

1 FFDDDF 

2 FFDDDJ?

SECTION PROPERTIES (nun,mm^2,mm^4,deg)

Sect Section Name

1 Column 310 UB 4 91 

2 Seem 700 liB 130 S2 

3 Brace 310 UC 13 83

>lark Angle Type

Not applicable No 
Not applicable No 
Not applicable No

Area of Torsion Y-Axis Z-AXis 

Sect Section Constant Mom of In Mom of In

1 5.2100E+03 t.S700E+05 ., . 6500E+06 8.6400E+07 

2 1.6600E+04 1.5100E+06 5.21008+07 1.40008+09 

3 1.75008+04 2.5200E+06 1.0700E+08 3.29008+08

MatI Material Name

MATERIAL PROPF!RTIES (MPa. ’l’/m^3, strain/degC)

STEEL

NODE LOADS !kN.k>>n1

Load 

Case Node

2.0000E+05

X-Axis 

Force

624.420 0.000 

624.420 0.000

Young’s Poisson’s 

Modulus Ratio

Flipped Souroe

Manual 

Manual 

Manual

V-Axis 

Shr Area

Z-Axis 

shr Area

Prine 

Angle 

0.00 

0.00 

0.00

INFDIIn 

INFINITE 

INFINITE

lNFINrrE 

INFINITE 

INFINrrE

0.25 7.8500E+OQ 1.1700E-05

Mass Coeff of Concrete 

Densi ty Expansion Strength

Y-Axis 

Force

Load. SUb Axes 

ease _ Load Sys

MEMBER CONCENTRATED LOADS (m,kN,kNm)

Load 

Position

COMBINATION LOJU) CASES

Load. case 3:

G

G

1.800

3.600

1.000 . Load case 1: E loacis 

1.000 . Load case 2; G+Qu

NODE DISPLACEMENTS C.... red)

Node

X-Axis 

TransItu

Load case 1 (Linear) I E loads

Y-Axis 

’l’ransl’n

1 

2 

3 

4 

5 

6

Load case 2 (Linear): G+Qu

0.000 

0.000 

4.977 

4.977 

4.088 

4.088

0.000 

0.000 

-0.295 

0.295 

-0.525 

0.525

Z-Axis 

Transl’n

Z-Axis 

Force

0.000 

0.000

X Forcel 

Homent

0.000 

0.000

0.000 

0.000

X-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Moment

Y-AXis 

_t

Z-Axis 

Moment

0.000 

0.000

0.000 

0.000

0.000 

0.000

Y Forcel 

Moment

Z Forcel 

Moment

-58.200 

0.000 

-58.200 

0.000

0.000 

0.000 

0.000 

0.000

Y-Axis 

Rotation

Z-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

.0.001 

-0.001 

0.001 

0.001

X-Axis Y-Axis Z-Axis x-Axis "i-Axis Z-lUds 

Node ’l’ransl’n TransItu Transl’n Rotation Rotation Rotation

0.000 

0.000 

0.148 

0.140 

0.147 

0.140

0.000 

0.000 

-0.261 

0.055 

-0.258 

-0.033

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Load case 3 (Linear): 

X-Axis Y-Axis Z-Axis X-Axis Y-Axis Z-Axis 

Node Transl ’n Transl’n ’l’ransl’u Rotation Rotation Rotation

D-...

0.000 

0.000 

5.125 

5.117 

4.234 

4.228

0.000 

0.000 

-0.557 

0.351 

-0.783 

0.492

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

Load case 1 (Linear): E loads

_ FORCES AND MOMEN’l’S IkN.k>>n)

Mem!> Node

52.079 

52.079 

-52.079 

-52.079

621. 776 

621. 776

6 -621.776 

4 -621.776

Jlxial 

Force

0.000 -722.030 

0.000 -722.030

Y-Jlxis 
Shear

2.644 

2.644 

2.644 

2.644 

52.079 

52.079

52.079 

52.079

-992.900 0.000 

-992.900 0.000 

992.900 0.000 

992.900 0.000

Load case 2 (Linear) t G+Qu

Memb Node

Load case 3 (Linear):

Memb Node

98.122 

98.122 

-61.832 

-61.832

6 

4

622.769 

622.769 

32.583 

32.583 

-621.948 

-621.948 

-942.454 

-942.454

Jlxial 

Force

46.043 

46.043

-9.753 

-9.753 

0.993 

0.993 

32.583 

32.583 

-0.172 

-0.172

50.446 

50.446 

52.306 

52.306

Jlxial 

Force

Y-Axis 

Shear

-0.993 

-0.993 

-0.172 

-0.112 

46.043 

-70.357 

-31.027 

-31.027 

9.753 

9.753 

0.000 

0.000 

0.000 

0.000

V-Axis 

Shear

1.651 

1.651

2.472 0.000 

2.472 0.000 

98.122 0.000 

-18 .27~i!\~-,:’000 
-753.057 0.000 

-753.057 0.000 

61.832 0.000 

61.832 0.000

NODE REACTIONS IlIN.k>>n1

1045.206 0.000 

1045.206 0.000

0.000 

0.000

t.oac1 case 1 (Linear): E loa

Node

X-Axis 

Force

~w.~r;~~~~ ’~~*";:~’Xt"B~ ’1"~~~~ 
Load 1248.840 0.000 

Reac -1248.840 0.000 

Load case 2 (Linear): G+QU

Node

X-Axis 

Force

32.583 

-32.583

Load 0.000 -116.400 

Reac 0.000 116.400

Loaci case 3 (Linear):

Node

X-Axis 

Force

-591. 837 -636.657 

-657.003 753.057 

Load 1248.840 -116.400 

Reac -1248.840 116.400

"i-AXis 

Force

"i-Axis 

Force

85.373 

31.027

"i-Axis 

Force

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

z-Axis 

Shear

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

z-Axis 

Shear

0.000 

0.000

0.000 

0.000 

0.000 

0.000

Z-Axis 

Force

o.ono 

0.000 

0.000 

0.000

Z-Axis 

Force

0.000 

0.000 

0.000 

0.000

Z-Axis 

Force

0.000 

0.000 

0.000 

0.000

’7-).I! -; ,;,,\j,.,,~. 
~ 

\ d;...-,,;t-.I Y

X-Axis 

Torsion

0.000 

0.000

0.00,0 
0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

X-Axia 

Momene

0.000 

0.000

X-Axis 

Homent

0.000 

0.000

t’.a~

Y-AXis 

Homent

0.000 

0.000

Y-Axis 

H=t

0.000 

0.000

Y-AXis 

Moment

0.000 

0.000

30-3

"i-Axis 

M~t IZ-Axis 

Homent

0.000 

0.000 

0.000 

0.000

-10.133 

5.493 

-10.133 

5.493 

5.493 

252.711 

252.711 

-252.711 

-252.711 

-5.493 

0.000 

0.000 

0.000 

0.000

I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

I0.000 

0.000

Y-Axis 

HOlIIIOllt

Z-Axis 

Homent

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I1.810 

-4.060 

0.200 

-0.816 

-4.060 

-23.764 

-23.764 

-45.482 

-45.482 

0.816

I

0.000 

0.000 

0.000 

0.000

I

Y-Axis 

Mamt Iz-Axis 

Homent

0.000 

0.000

-8.323 

1.433 

-9.933 

4.677 

1.433 

228.947 

228.947 

-298.193 

-298.193 

-4.677 I

0.000 

0.000 I
0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

~:~~~ /1 
./ 

./ 

I Z-Axis 

Homant

0.000 

0.000

10.133 

10.133

I
Z-Axis 

Homant

-1.810 

-0.200 I

Z-Axis 

Moment I
8.323 

9.933

I

I

I

I
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All combination load cases: 

.3

--------- -- 

5 May 20 , 
2:36 In 

Y

Lx
-298.19 -298.19

(0,0)

4.68

-8.~ 
75. 75.

G+Ou+E 

No general restraint

Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 3 
UnHs - Len: m, Sec: mm, Mat: MPa. Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Acc: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:100, Load: None, Dlsf): None, Moment: 11, Shear: None, AxIal: None, Torsion: None

1
.\
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SPACE GASS 9.03 (Win - BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

.1 E loads

n

y

Lx
(0,0)

-252.71 -252.71

5.49

-10.~ 
zs: zs:

Eonly 
No general restraint

Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 3 
Units - Len: m, ~e.c: mm, M~t: MPa, D.ens: T/m^3, Temp: CelsIus, Force: kN, Mom: kNm, Mass: T, Ace: 9’S, Trans: mm, Stress: MPa 
Scales - Frame. 1.100, Load. None, Dlsp: None, Moment: 11, Shear: None, Axial: None, Torsion: None

---------
---- ---
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NODE COORDINATES (m)

N

1 

2 

3 

4 

5 

6

X 

Coord 

0.000 

8.200 

0.000 

8.200 

3.750 

4.450

y 

C rd

0.000 

0.000 
5.910 

5.910 

5.910 

5.910

z 

Coord

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

~.9l

Page, 1

-;.1f 

l~’
-

MEMBER DATA Cdeg,kNmIrad.m) 
----------- (F=’F’ixed, RI:IReleased) (.=Cable length) 

Dir Dir Dir Memb Node A Node B 

Angle N Axis Type N A Node B See Mat Fixity Fixity

1 

2 

3 

4 

5 

6 

7

0..00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

No,,", 

Norm 

No... 

No.,. 

No,,", 

No... 

No,,",

1 

2 

3 

5 

6 

1 

2

3 1 

4 1 

5 2 

6 2 

4 2 

5 3 

6 3

Length 

5.910 

5.910 

3.750 

0.700 

3.750 

6.999 

6.999

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFR

Rest 

N Code

NODE RESTRAINTS IkN/m. kNlD/ral 
--------------- IFcFixed. RcReleased, DaDeleted, scSpring, *aQenerall

1 FFDDDF 

2 FFDDDF

x Axial Y Axial Z Axial X Rotation Y Rotation Z Rotation 
stiffness stiffness stiffness stiffness StiffnOBs Stiffness

SEC’l’ION PROPERTI (mm,mm"2,lIlII1"4,deg)

()
Sect Section Nama

1 column 310 US 4 S1 

2 CUstara. 525WB S2 

3 310 96.8 93

Mark Angle Type

Not applicable No 
Not applicable No 
Not applicable No

Area of Torsion Y-Axis Z-Axis 

Secc Section Cons Cant Mom of In Mom of In

1 5.2100E+03 1.570oE+05 7.65008+06 8.6400E+07 

2 1.9500E+04 3.12208+06 1.0701E+08 1.0120E+09 

3 1.2400E+04 9.2800E+05 7.29008+07 2.2300E+08

MatI Material Name

MATERIAL PROPER’l’IES (Mfa, T/m"J, strain/degC)

1 STEEl.

NODE LOADS IkN.kNml

LoacI 

case Node

2.0000E+OS

x-Axis 

Force

561.980 

561.980

YOUllQ" s Poisson’ s 

Modulus Ratio

Flipped Source

Manual 

Manual 

Auat300

Y-Axis 

Shr Aree.

Z-Axis 

shr Area

Prine 

Angle

INFINITE 

INFINITE 

INFINITE

INFINITE 

INFINITE 

INFINITE

G.25 .,. 8500E+00 1.1"100E-05

Masa Coeff of Concrete 

Density Expansion Strength

Y-Axis 

Force

0.000 

0.000

LoacI 

cas. Mamb

MEMBER D.ISTlUBUTED FORCES Cm, leN/IIl)

Start 

Position

CD
COMBINATION LOAD CASES

Load case J :

Sub Axes 

LoacI Sys

ell

<u

GI

0.000%

0.000%

0.000%

1.000 . Load case 1: E loads 

1.000 . Load case 2: G+Qu

NODE: DISPLACEMENTS (tmu., radl

Load case 1 (Linear): E loads

Z-Axis 

Force

0.000 

0.000

Finish 

Position

100.000%

100.000%

100.000%

X-Axis 

Momant

Y-Axis 

Moment

Z-Axis 

Momant

0.000 

0.000

0.000 

0.000

0.000 

0.000

X Startl 

Finish 

0.000 

O.OCO

Y Startl 

Finish

Z Startl 

Finish

-12.930 

-12.930

0.000 

0.000

0.000 

0.000

-12.930 

-12.930

0.000 

0.000

0.000 

0.000

-12.930 

-12.930

0.000 

0.000

X-Axis Y-Axis Z-Axis X-AXis Y-Axis Z-Axis 

Node ’l’r l’n Tranal’n Tranal’n Rotation Rotation Rotation

Load case 2 (Linear): G+Qu

0.000 

0.000 

7.053 

7.053 

6.516 

6.516

0.000 

0.000 

-0.413 

0.413 

-0.655 

0.655

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

X-Axis Y-AXis Z-Axis X-Axis V-Axis Z-Axis 

Node Transl’n ’l’ranal’n ’l’ronsl’n Rotation Rotation Rotation

1 

2 

3 

4 

5 

6

0.000 

0.000 

0.002 

-0.002 

0.002 

-0.002

Load case 3 (Linear):

Node

X-Axis 

Transl’n

""’’’’’’x.

0.000 

0.000 

-0.114 

-0.114 

-0.132 

-0.132

V-Axis 

Tranal’n

0.000 

0.000 

7.055 

7.051 

6.518 

6.515

0.000 

0.000 

-0.526 

0.299 

-0.786 

0.523

Z-Axis 

’l’ranal’n

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y"’Axis 

Rotation

Z-AXis 

Rotation

0.000 

0.006 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

L ~"2~

Loa case 1 (Linear): E loads

_ FORCES AND MO>!EN’I’S IkN.kNml

Mamb N

Axial 

Force

Y-Axis 

Sbeer

72.778 4.136 

72.778 4.136 

-72.778 4.136 

-72.778 4.136

557.84. 

557.844 

0.000 

0.000 

-557.84. 

-557.844 

-1041.210 

-1041.210 

1041.210 

1041.210

Load case 2 (Linear): G+Qu

Memb Node

5 

6

20.017 

20.017 

20.017 

20.017 

0.256 

0.256 

21.192 

21.192

0.00 

0.00 

0.00

0.256 

0.256 

39.078 

39.078 

39.078 

39.078

Loa case 3 (Linear):

Mamb N

92.795 

92.795

72.778 

72.778

-806.384 

-806.384 

72.778 

72.778

0.000 

0.000

0.000 

0.000

Axial 

Force

Y-Axis 

Shee.r

-0.256 

-0.256 

0.256 

0.256 

~ 
4.525 

-4.525 

28.470 

-20.017 

0.000 

0.000 

0.000 

0.000

Axial 

Faroe

V-Axis 

Sh.....

-52.761 4.392 

-52."161 4.392

3.880 

3.B80

558.100 92.795 

558.100 44.308 

21.192 -801.859 

21.192 -810.910 

-557.588 101. 249 

-557.588 52.761

-1002.132 

-1002.132 

2 1080.287 

6 1080.287

NODE REACTIONS (kN,1cNm.)

t.oad case 1 (Linear): E loa.

Node

X-AXis 

Force

LoacI 

Reec

-~4t~~~ 
-56];~9 .~ 
1123.960 

-1123.960

Load case 2 (Linear): G+Qu

Node

X-Axis 

Force

21.192 

-21.192

LoacI 

Ree.c

0.000 -106.026 

0.000 106.026

Lo case 3 (Linear):

Nod.

X-Axis 

Force

-540.788 -753.371 

-583.172 859.391 

I.oad 1123.960 -106.026 

Reac --1123.960 106.026

0.000 

0.000

0.000 

0.000

V-Axis 

Force

’;SOff.384 / 0.000 
:J
. ;~~( 0.000 

0.000 0.000 

0.000 0.000

Y-Axis 

Force

53.013 

53.013

V-Axis 

Force

z-Axis 

Sh.....

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

Z-Axis 

Shee.r

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

Z-Axis 

Shee.r

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

/,..----- ...~....\ 
(O.(,.Jh.1 

X 

Z-Axis X-Axis 

Force Moment

Z-Axis 

Force

0.000 

0.000

0.000 

0.000

Z-Axis 

Force

0.000 

0.000

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 

K<>ment

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

: ~",,:,’ !;

.~ 

p’"O~

" \.,

Y-Axis 

Moment

0.000 

0.000

Y-AXis 

Moment

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000

{, >:1

"2 - 

Wl’ r . 

’
--. 

.,

Y-Axis 

IIomant

IZ-Axis 

MOIIISl1t

0.000 

0.000 

0.000 

0.000

-15.126 

9.316 

-15.126 

9.316 

9.316 

282.234 

282.234 

-282.234 

-282.234 

-9.316

I
0.000 

0.000 

0.000 

0.000 I0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 I0.000 

0.000

V-Axis 

Momont

Z-AXis 

Moment

I0.000 

0.000

0.502 

-1.010 

-0.502 

1.010

0.000 

0,000

0.000 

0.000 I
0.000 

0.000

-1.010 

-16.860 

-16.860 

-16.860

0.000 

0.000 

0.000 

0.000

-16.860 

-1.010 

0.000 

0.000 I
0.000 

0.000

0.000 

0.000

Y-Axis 

Komant

IZ-Axis 

Mamnt

0.000 

0.000

-14.624 

8.305

0.000 -15.628 

0.000 10.326 I
0.000 8.305 

0.000 265.374

0.000 265.374 

0.000 -299.095 I0.000 -299.095 

0.000 -10.326

0.000 

0.000

0.000 

0.000

0.000 

0.000 I0.000 

0.000

Z-Axis 

Moment

I
15.126 

15.126

I
Z-Axis 

K""""t

I-0.502 . 

0.502

Z-Axis 

Moment
I

14.624 

15.628

I

I

I

I
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Load cases: 

.3

Wln)1III!!CA~OLL~ FE~LTD -
--- ---

--- -- 

7 May’2004, 9:22 am 
It.."......"’)., (".... 

~/

::>;:,
y

Lx
-299.09 -299.09

(0,0)

10.33

265.37 265.37

-15.~ 
75.

E+G+Ou 

No eneral restraint

Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 4 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s Trans: mm Stress’ MPa 
Scales - Frame: 1:100, Load: None, Dls : None, Moment: 11, Shear: None, Axial: None, Torsion: None’ 
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SPACE GASS 9.03 (Win) - BECA CARTER HOWNGS & FERNER LTD 

Load cases:;’ 

.1 E loads
r7i 
....../

7 May 2004, 9:23 am 

YL 
-r 
J 

X

-282.23 -282.23 (0,0)

3
9.32

282.23 282.23

-15.1~ 

E 

No eneral restraint

Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 4 
Units - Len: m, See: mm, Mat: MPa, Dens: Tlm^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:100, Load: None, Disp: None, Moment: 11, Shear:. None, Axiai: None, Torsion: None

------------
----
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Calculation Sheet 6-Lt; 
Job No: 2711 26~ /IO<::t 
Page No: J..l" of 

Date: 
) 1- S""- 04

Job name: QtA.~te ~",~mLbf’_~ 
Subject:fC-.~....e<. \:’_ c,k....~~.., 
By: ~!C._ ~",,,....,...I<hr.:;, 
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SPACE GABS 9.03 (Win) .. BECA CA2ROLLlHGS . FERRE:R 1m) 

Jo1:.. pr\27\271126S\SBaaa\Qu.eenapte Zona ZJ K-bJ:aae f1 

Designert Dater 11 Bay 2004, 12109 pm

NODE COORDINA’l’ES 1m)

Node

x 

Coord

y 

Coord

0.000 

10.500 

0.000 

10.500 

4.900 

5.600

0.000 

0.000 

5.910 

5.910 

5.910 

5.910

z 

coord

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Pager 1

MEMBER DATA (deg, kNm/rad,m) 
i 

----------- {F""Fixed, RaReleasedl (."’Cablo length) 

Dir Dir .Oir Met Node A No B 

Memb Angle Node AXis Type Node A Node B See Mat Fixity Fixity

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

No"," 

N= 

Norm 

Norm 

Norm 

Norm 

Nozm

1 

2 

3 

5 

6 

1 

2

1 1 FFFFFF FFFFFF 

1 1 FFFFFF FFFFFF 

2 1 FFFFFF FFFFFF 

2 1 FFFFFF FFFFFF 

2 1 FFFFFF FFFFFF 

3 1 FFFFll’R FFFFll’R 

3 1 FFFFll’R FFFFll’R

Length 

5.910 

5.910 

4.900 

0.700 

4.900 

7.677 

7.677

NODE RES’I’RAIN’l’S (leNt"" kNm/rad) 
--------------- lFaFixed.. R=Released. D=Daleted.. S=Sprinq, -=General}

1 FFDDDF 

2 FFDDDF

Rest X Axial Y Axial. z Axial X Rotation Y Rotation Z Rotation 

Node Code Stiffness Stiffness Stiffness Stiffness Stiffness Stiffness

SECTION PROPERTIES (mm,mm.^2,:rnm^4,deg)

Sect section Nama Mark lingle Type

Column 250 tIC 8 81 

Beam. 525WB CUst S2 

Brace 310 UC 96 83

Area of Torsion Y-Axis Z-Axis 

Seat Section Constant Mom of:en Mom of In

Not applicable No 
Not applicable No 
Not applicable No

1 1.1400E+04 1.0400E+06 4.8400:8+07 1.4300E+08 

2 1.9500E+04 3.1220E+06 1.0701:8+08 1.0120E+09 

3 1.2400E+04 9.2800E+05 7.2900E+07 2.2300E+08

Matl Material Name

MATERIAL PROPERTIES UfPaIT!m"’3,strain/degC)

Young’s Poisson’S 
Modulus Ratio

0.257.8500E.00 1.1700E-05S’I’EEl. 2.0000E+05

NODE LOADS (leN,kNm)

Load 

case Node

X-Axis 

Force

624.420 0.000 

624.420 0.000

MEMBER D1S’l’RIBU’I’ED FORCES (m,leNtm)

Load SUb Axes 

case lIamb Load Bye 

2 G1

G1

G1

COMBINATION LOAD CASES

Load case 3 I

1.000 . Load case 1 * E loads 

1.000 . Load case 2t Gt-Qu.

NODE DISPLACEMENTS Cmm, rad.)

Y-Axis 

Force

Z-Axis 

Force

Flipped Source

0.000 

0.000

IIanual 

Manual 

IIanual

Y-AXis 

Shr Ar....

Z-Axis 

Shr Area

Princ 

lingle 

0.00 

0.00 

0.00

lNFINl’l’E 

INFINl’I’E 

lNFINl’l’E

INFINI’I’E 

INFINJ:’I’E 

INFINI’I’E

Mass Coeff of 

IleDBi ty Expansion

Concrete 

Strength

X-Axis 

lIoment

Y-Axis 

Moment

Z-Axis 

lI.......t

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000\

Finish X Start! Y Start! Z Start! 
Position Finish Finish Finish

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

TransI’n

X-Axis 

Rotation

start 

Position

0.000\ 100.000t

100.000% 0.000 -13.000 0.000 
0.000 -13.000 0.000

0.000% 100.000%

0.000 

0.000 

0.000 

0.000

-13.000 

-13.000 

-13.000 

-13.000

0.000 

0.000 

0.000 

0.000

Load case 1 (Linear) t E loads 

X-Axis Y-Axis Z-Axis X-Axis Y-AXis Z-Axis 

Node Transl’n Transl ’n Transl’n Rotation Rotation Rotation

1 

2 

3 

4 

5 

6

0.000 

0.000 

6.344 

6.344 

5.566 

5.566

0.000 

0.000 

-0.125 

0.125 

-0.711 

0.711

Load cue 2 (Linear) t G+Qu

X-Axis 

Node Transl’u

Y-Axis 

Transl’u

1 0.000 

2 0.000 

3 0.004 

4 -0.004 

5 0.003 

6 -0.003

0.000 

0.000 

-0.070 

-0.070 

-0.218 

-0.218

Load case 3 (Linear);.

X-Axis Y-Axis 

Node Transl’n Tranl’n

_4~.

0.000 0.000 

0.000 0.000 

6.349 -0.195, 

6.340 0.055 

5.569 -0.929 

5.563 0.493

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Transl’u

x-Axis 

Rota.tion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

Y-AXis 

Rotation
Z-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0’.000 
0.000

Y-AXis 

Rotation

Z-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

L~ lO, V">’")

Load case 1 (Linear, I E loads

MEMBER FORCES AND "OMEN’I’S (leN, kNm)

It
_ Node

48.219 

48.219

.1

-48.219 

-48.219 

619.644 

619.644 

0.000 

0.000

-619.644 

-619.644 

-970.833/ 
-970.833 

970.833’/ 
970,833

Load case 2 (Linear): G+OU

110mb Node

6 

4

27.025 

27.025 

27.025 

27.025 

0.987 

0.987 

35.167 

35.167 

0.987 

0.987

53.551/ 53.551’ 

53.55V 53.55

Load case 3 (Linear) s

110mb Node

75.244 

75.244 

-21.194 

-21.194 

620.632 

620.632 

35.167 

35.167 

-618.657 

-618.657 

-917.281 

-917.281 

1024.384 

1024.384

NODE 1lEAC’I’1QNS (kN, kNm)

Load case 1 (Linear): E loa

X-Axis Y-Axis 

Force 

-/ FOrcy 
-624.420 -699.147 

-624.420 699.147

Node

Load 1248.840 0.000 

Reac -1248.840 0.000 

Load case 2 (Linear): G+Qu

Node

x-AXis 

Force.

Load 

Reac

35.167 68.250 

-35.167 68.250 

0.000 -136.500 

0.000 136.500

Load ease 3 tt.inear}:

Node

X-Axis 

Force

-589.253 -630.897 

-659.587 767.397

Load 

Reac

1248.840 

-1248.840

AXial 

Force

AXial 

Force

AXial 

Fox-cte

-136.500 

136.500

Y-Axis 

Shear

4.776 

4.776 

4.776 

4.776 

48.219/ 
48.219

-699.147 

-699.147 

48.219 / 

48.219 "

0.000 

0.000

0.000 

0.000

Y-Axi

Shear

-0.9a7 

-0.987 

0.987 

0.987 

27.025 

-36.675 

4.550 

-4.550 

36.675 
./ 

-27.025

0.000 

0.000 

0.000 

0.000

V-Axis 

Shear

3.788 

3.788

5.763 0.000 

5.763 0.000 

75.244 0.000 

11.544 0.000 

-694.597/ 0.000 
-703.697 0.000 

84.894 0.000 

21.194 0.000 

0.000 0,000 

0.000 0.000

0.000 

0.000

Y-Axis 

Force

Y-Axis 

Force

vtOL

Z-Axis 

Shear

z...Axis 

Shear

z-Axis 

Shear

z-Axis 

Force

0.000 

0.000

0.000 

0.000

Z-Axis 

Force

0.000 

0.000

0.000 

0.000

Z-Axis 

Force

0.000 

0.000 

0.000 

0.000

F,,-._ \ 
.

’-4~1
27" ’26S)t 01 

f~, 4b -l.j.)

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-AXis 

Torsion

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

x-Axis 

Torsion

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0..000

x-Axis 
Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

lIoment

0.000 

0.000

X-Axis 

"oment

0.000 

0.000

X-Axis 

"oment

0.000 

0.000

Y-Axis 

lI.......t

0.000 

0.000

Y-Axis 

_t

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000

Y-Axis 

lIoment IZ-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-19.798 

8.427 

-19.798 

8.427 

8.427 

244.702 

244.702 

-244.702 

-244.702 

-8.427 

0.000 

0.000 

0.000 

0.000

J 
/ 

I

I
0.000 

0.000

Y-Axis 

_t

Z-AXis 

"oment

G.OOO 

0.000 I1..938 

-3.898 

-1.938 

3.898

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0..000

-3.898 

-27.5391 -27.539 

-27.539 

-27.539 

-3.898 

0.000 

0.000

0.000 

0.000

I

Y-Axis 

_t IZ-AXis 

lIoment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-17.860 

4.S29 

-21.736 

12.324 I4.529 

217.162

217.162 

-272.2411, -272.241 

-12.324 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 I

z-AXis 

lIoment I
19.798 

19.798

I
Z-Axis 

lIoment

-1.938 

1.938 I

Z-AXis 

lIoment I
17.860 

21.736

I

I~!. ok: 

b ’P~’’-~
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11 May 2Q0( ’\2.:09 pffi 

y

Lx
-272.24 -272.24 (0,0) 

.

12.32

-17.8& 
zs: zs:

Frame on SA G+O+E 

No general restraint

Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 1 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales ~ Frame: 1:100, Load: None, DIs : None, Moment: ii, Shear: None, AxIal: None, Torsion: None
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SItACE ClASS 9.03 (Win) - BECA c:aRTER IfDLLDIGS I. FE1UIDi:R tm) 

JoIn PI\27\271126S\SGasa\QueeDSQate Zone ZI7 Jt..brace frmne 2 

Deeig:n1 natel U Kay 2004, 12107 pm

NODE COORDINATES (m)

Node

x 

Coord

y 

Coord

z 

Coord

0.000 

10.500 

0.000 

10.500 

4.900 

5.600

0.000 

0.000 

5.910 

5.910 

5.910 

5.910

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Pagel 1

MEMBER DATA (deg.kNm/rad.m) 
------..---- (FnFixe. RpReleased.) (*c:rCable length) 

Dir Dir Dir Me:mb Node A No B 

Memb Anqle Node Axis Type Node A Node B See Mat Fixi ty Fixity

1 

2 

3 

4 

5 

6 

7

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

N01:1Il 

Notm 

Notm 

Notm 

No,,", 

Notm 

Notm

3 1 

4 1 

5 2 

6 2 

4 2 

5 3 

6 3

Length 

5.910 

5.910 

4.900 

0.700 

4.900 

7.677 

7.677

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFR

NOPE RES’1’RADI’l’S (kNfm. kNm/rad) 
--------------- (FcFixed. R=Raleased, l):zDeleted, ScSpring, *aGeneral) 

Rest X Axial Y Axial Z Axial X Rotation Y Rotation Z Rotation 

Node Code stiffness Stiffness Stiffness Stiffness Stiffness Stiffness

1 FFDDDF 

2 FFDDDF

SECTION PROPERTIES (mm,m:m"2,mm"4,deq)

o
Sect Section NaIne Mark Anqle Type

Col1JlDn 2S0 UC 8 Sl 

Bea S2SWB CUBt S2 

Brace 310 UC 96 S3

Not applicable No 
Not applicable No 
Not applicable No

Area of Torsion Y-Axis Z-AXis Y-Axis Z-AXis Princ 

Sect section Constant Mom of In Mom. of In Sbr Area Shr Area Angle

INFJ:Nrl’E 

INFINITE 

INFINITE

1 1.1400E+04 1.0400E+06 4.8400E+07 1.4300E+08 

2 1.9S002+04 3.12202+06 1.0701E+08 1.0120E+09 

3 1.2400E+04 9.2800E+05 7.29002+07 2.2300E+08

MATERDL PROPERTIES (MFa. T/m"3, strain/degC)

Matl Material Name
Young’s Poisson’s 

Mous Ratio

0.25 7.8500E+00 1.1700E-05

Mass Cooff of Concrete 

Density Expansion Strength

STEE:l. 2.0000E+05

NOPE LOADS (kN. kNIn)

Loa<I 

case Node

X-Axis 

Force

Y-Axis 

Forca

Z-Axis 

Force

624.420 0.000 

624.420 0.000

0.000 

0.000

MEM CONCENTRATED LOADS (m,)eN. kNm)

Loa<I SUb Axes 

case Memb Load sys 

G

Flipped Source

I’/aDual 

IIam1aJ. 

IIam1aJ.

INFINITE 

INFINITE 

INFINITE

X-Axis 

>!oment

Y-Axis 

lIomant

Z-Axis 

!lament

0.000 

0.000

0.000 

0.000

0.000 

0.000

Load X ’torcel Y Forcel Z Forcel 
Position Moment Moment Moment

G

2.100 0.000 -58.200 0.000 

0.000 0.000 0.000

4.200 0.000 -58.200 0.000 

0.000 0.000 0.000

F’\ 
0.700 0.000 -58.200 0.000 

0.000 0.000 0.000

G

2.800 0.000 -58.200 0.000 

0.000 0.000 0.000

G

COMBINATION’ LOAD CASES

Load ease 3:

1.000 * Load case 1: E loads 

1.000 * Load case 2: G+Qu

NODE DISPLACEMENTS (mm, rad)

Load case 1 (Linear): B loa

x-Axis Y-Axis 

Node Traasl’n Transl ’n

Z-Axis 

Transl’n

X-Axis 

Rotation

0.000 0.000 

0.000 0.000 

6.344 -0.125 

6.344 0.125 

5.566 -0.711 

5.566 0.711

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Loa case 2 (Linear) I G+Qu 

X-Axis Y-Axis 

Node Transltn TrlUlBl’u

Z-Axis 

Transl’n

X-Axis 

Rotation

.1 

2 

3 

4 

5 

6

0.000 

0.000 

0.009 

-0.009 

0.006 

-0.006

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.082 

-0.082 

-0.449 

-0.449

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Rota~ion 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

z-Axis 

Rotation

Y-Axis 

Rotation

Z-AXis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 
0.000 

0.000 

0.000

LQ.\o. .......... f’o-~~\- \<::>c...~

Load case 3 (Linear) t

Node

X-Axis 

Transl’u

Y-Axis 

Transl’n

Z-Axis 

Transl’n

1 

b.",,-. ~ 
4 

5 

6

0.000 

0.000 

6.353 

6.335 

5.572 

5.559

0.000 

0.000 

-0.207 

0.043 

-1.160 

0.261

MEMBER FORCES AND MOMENTS (kN. kNIn)

Load case 1 (Linear) t E loads 

Axial Y-Axis 

Force ShearMemb Node

48.219 4.776 

48.219 4.776 

-48.219 4.776 

-48.219 4.776 

619.644 48.219 

619.644 48.219 

0.000 -699.147 

0.000 -699.147 

-619.644 48.219 

-619.644 48.219 

-970.833/ 0.000 

-970.833 0.000

:~~::~~ ,/ 0.000 

0.000

Load case 2 (Linear): G+Qu

Memb Node

Axial 

Force

Y-Axis 

Shear 

-1.893 

-1.893 

1.893 

1.8930.00 

0.00 

0.00

1 

3 

2 

4

31.453 

31.453 

31.453 

31.453

5 

6

1. 893 31. 453 

1.893 -84.947 

72.323 0.000 

72.323 

0.000/ 
1.893 84.947 

1.893 -31.453 

~~~:~::./ ~:~~~ 

110.346/ 0.000 

110.346 0.000

Load. case 3 (Linear):

Mem Node

Axial 

Force

Y-Axis 

Shear

79.673 

79.673

2.883 

2.883

2 

4

-16.766 6.669 0.000 

-16.766 6.669 0.000 

621.537 79.673 0.000 

621.537 -36.727 0.000 

72.323 -699.147/ 0.000 

72.323 -699.147 0.000 

-617.751133.166 0.000 

-617.751 16.766 O.DOO

-860.486 0.000 0.000 

-860.486 0.000 0.000

1081.179 

1081.179

0.000 

0.000

NODE REACTIONS (kN. kNIn)

Load case 1 (Linear): E loads

Node

X-Axis Y-Axis Z-Axis 

Force Foree Force 

-624.421>/699.14/ 0.000 
-624.420 699.147 0.000

Load. 1248.840 0.000 

Reac -1248.840 0.000 

Load case 2 (Linear): G+Qu

Node

X-Axis 

Force

Y-Axis 

Force

72.323 

-72 .323

116.400 

116.400

Load 0.000 -232.800 

Reac 0.000 232.800

Load case 3 (Linear) f

X-Axis Y-Axis 

Node Force Force

-552.097 -582.747 

-696.743 815.547

Load. 1248.840 -232.800 0.000 

Reac -1248.840 232.800 0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Shesr

./

/

Z-Axis 

Shear

Z-Axis 

Shesr

0.000 

0.000

Z-Axis 

Force

0.000 

0.000

0.000 

0.000

Z-Axis 

Force

0.000 

0.000

X-Axis 

Rota.tion

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

/"-1. 
r""-c.’. ’:,c...j ~ 

’2 -:fI rz.6) I’ (. 
~ 
"’Q-’ 

/.Jt&" - 4’9’ I

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

X-Axis 

lIoment

0.000 

0.000

X-Axis 

Momant

0.000 

0.000

X-Axis 

Moment

O.OOD 

0.000

Y-Axis 

Rotation

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

o.ano 

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000

Y..Axis 

Moment

0.000 

0.000

V-Axis 

Moment

0.000 

0.000

Z-Axis 

Rotation

I0.000 

0.000 

-0.002 

-0.001 

0.002 

0.002

I
Y-Axis 

Moment

Z-Axis 

Moment

I0.000 

0.000

-19.798 

8.427 

-19.798 

8.427 

8.427 

244.702 

244.702 

-244.702 

.244.702 

-8.427

, 
I

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

Y-Axis 

Moment

IZ-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

3.715 

-7.474 

-3.715 

7.474 I
-7.474 

-57.053 

:~~:~;~’~I 
-57.053 

-7.474 

0.000 

0.000

0.000 

0.000

I0.000 

0.000

0.000 

0.000

Y-Axis 

M"""",t

Z-Axis 

Moment

I0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-16.083 

0.953 

-23.513 

15.901 

0.953 

187.648 I
0.000 

0.000

187.648 

-301.755 
. 

. 

-301.755/ 
-15.901 

I 0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

I
Z-Axis 

Moment

I19.798 

19.798

z..Axis 

lIoment

I
-3.715 

3.715

I
Z-Axis 

lIomant

I16.083 

23.513

Le.-J:5. 1z. 

.p ...e..h’"", \ \-c:"’:)
I

r
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All combination load cases: 

.3

--------- -- 

11 May 2004",12:06 pm 

y

-301.75 -301.75

Lx
(0,0)

15.9

.65 187.65

-16.0~ 
75. 75.

Frame on SG G+O+E 

No general restraint

Job: P:\2’N!711265\SGass\Queensgate Zone ZJ K-brace frame 2 
UnHs - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Sea/es - Frame: 1:100, Load: None, Dls : None, Moment: 11, Shear: None, AxIal: None, Torsion: None
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SPACE GASS g. 03 (Win) - IIECA CI2l’SR BDLLZHGS " FERNER L’l’D 

Jobs Ps \27\2711265\BGaBs\aueenssrate Zone ZJ K-hrecre fZ’ama 3 

Designer. Date. U. !fay 2004.. 12101 pm

NODE COORDINATES (m)

Node

X 

Coord 

0.000 

10.194 

0.000 

10.194 

4.747 

5.447

0.000 

0.000 

5.910 

5.910 

5.910 

5.910

y 

coor

z 

Coord

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Page, 1

MEMBER DATA (deg. kNmIrad.ml 
----------- (F=Fixed, R=Releasec11 (-acable length)

Oir n!r nir Kamb Mode A Node B 

Memb Angle Node Axis Type Node A Node 8 See Mat Fixity Fixity

1 

2 

3 

4 

5 

6 

7

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

Nonn 

Nann 

Nonn 

Nonn 

Notm 

Nonn 

Nonn

3 1 

4 1 

5 2 

6 2 

4 2 

S 3 

6 3

1 FFFFFF FFFFFF 
1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFR

Lenqth 

5.910 

5.910 

4.747 

0.700 

4.747 

7.580 

7.580

NODE RES’l’RAJ:N’l’S (kNtln. kNmIradl 
--------..------ (F=Fixe<i, R=Released, D=Deleted, SaSprit19’, *aGenerall 

Rest X Axial Y Axial Z Axial X Rotation Y Rot.ation Z Rotation 

Nods Coda St:i.ffnesa Stiffness Stiffness Stiffness Stiffness Stiffness

1 FFDDDF 

2 FFDDDF

SECTION PROPERTIES (l1llIt,mm^2.mm^4,d.eg)

Sect Section Name Mark Angle Type

1 Column 250 t1C 8 a1 

2 Beam 525WB CWlt 82 

3 310 UC 96.8 83

Not applicable No 
Not applicable No 
Not applicable No

Area of Torsion Y-Axis z-Axis 

Sect section Const811t Mom of In Mom of In

Sect section Shape

1 1.1400E+04 1.04008+06 4.8400E+07 1.4300E+08 

2 1.9500E+04 3.1220E+06 1.0701E+08 L0120E+09 

3 1.2400E.04 9.2800E.OS 7.2900E.07 2.23008+08

D B/Bt

2 I-beam 525.000 295.000

MATEIUAL PROPERTIES (MPa. T/m....3. strain/degCJ

Poisson’s 

Ratio

0.25 7.8500E+00 1.1700E-05

Matl Material N

1 S’l’E 2.0000E+05

NODE t.oJ\DS (kN.kNml

Load 

Case Node:

X-Axis 

Force

624.420 0.000 

624.420 0.000

_ CONCENTRATED t.oJ\DS 1 .kN.kNml

Load Sub AlCes 

Case Mem!> Load sys

Q

G

COMBINATION LOAD CASES

Load case 31

1.000 * Load case 1; E loads 

1.000 * Load case 2: G+Qu

NODE DISPLACEMEN’l’S (mm. radl

Young’s 
Kodulus

Y-Axis 

Force

Load 

Po ition

1.800

3.600

z-Axis 

Force

0.000 

0.000

X Forcel 

Moment

0.000 

0.000

0.000 

0.000

Flipped Source

Manual 

Standard shape 
Aust300

~-lucis 

Shr Area

-l\x.ls 

Sbr Area

Prine 

Angle 

0.00 

0.00 

0.00

INnNr1’E 

INnNr1’E 

DINITE

INFINITE 

INFINITE 

INFINITE

BbtHf 

295.000

’1W Tf

10.000 25.000

Mass Coeff of 

Density Expansion
Concrete 

Str

X-Axis 

Moment

Y-AXis 

Moment

Z-Axis 

Moment

0.000 

0.000

0.000 

0.000

0.000 

0.000

Y Forcel 

Moment

Z Forcel 

Moment

-58.200 

0.000

0.000 

0.000

-58.200 

0.000

0.000 

0.000

Load case 1 (Linear) f B loads 

X-Axis Y-Axis Z-Axis X-Axis Y-Axis z-Axis 

Node TransItu Transl ’u Transl ’u Rotation Rotatiou Rotation

0.000 

0.000 

6.466 

6.466 

5.712 

5.712

0.000 

0.000 

-0.133 

0.133 

-0.710 

0.710

Load case 2 (Lioaar); G+Qu

X-Axis Y-Axis 

Node Transl ’n Transl ’0

0.000 0.000 

0.000 0.000 

0.193 -0.124 

0.185 0.024 

0.190 -0.340 

0.184 -0.056

Load case 3 (Linearl:

Node

X-Axis 

TransItu

Y-Axis 

Transl’o

0.000 

0.000 

6.659 

6.651

0.000 

0.000 

-0.257 

0.157

Z-Axis 

TransItu

Z-Axis 

Transl’u

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Rotation

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

’i-Axls 

Roeation

Z-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

0.000 

0.000 

0.000

Y-Axls 

Rotation

Z-Axis 

Rotation

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.002 

-0.001

L ~ 10’ \.,U~

5.902 

5.896

X-Axis V-Aleis Z-Axis 

Transl’u Transl’u ’l’ransl’nNode

MEMBER FORCES AND MOMENTS (kN, kNmJ

-1.050 

0.654

Load case 1 (Linear)! E loads

MetIlb Node

-51.195 

-51.195 

619.452 

619.452

6 

4

0.000 

0.000 

-619.452 

-619.452

=:::::V 
989.188’/ 
989.188

Load case 2 ft.inear); G+Qu

Memb Node

2 2 

4

6 

4

Axial 

Force

Y-Axis 

Shear

51.195 4.968 

51.195 4.968

4.968 

4.968 

~ ::;/ 

-720.021 

-720.021 

51.195 
/ 

51.195 
"

0.000 

0.000 

0.000 

0.000

Axial 

Force

"I.-Axis 

Shear

47.855 

47.855 

-9,349 

-9.349 

2.366 

2.366 

32.285 

32.285 

-0.362 

-0.362

-2.366 

-2.366 

-0.362 

-0.362 

47.855./ 
-68.545 

-31.296 

-31.296 

9.349 

9.349

47.777 / 0.000 
47.777 0.000 

2 52.133 /0.000 
6 52.133 0.000 

Load case 3 (Linear):

Memb Node

99.049 

99.049 

-60.544 

-60.544 

621.817 

621.817 

32.285 

32.285 

-619.814 

-619.814 

-941.411 

-941.411 

2 1041.321 

6 1041.321

6 

4

NODE REAC’l’IlllIS IkN. kNml

Load case 1 (Linear); E loads

Axial 

Force

Y-Axis 

Shear

X-Axis Y-Axis z-Axis 

Node Force Force Force 

-624.420/720.021/ 0.000 
-624.420’ 720.021 0.000

Load 1248.840 

Reac: -1248.840

Load case 2 (Linear) t O+Qu

Node

X-Axis 

Force

32.285 

-32.285

Load 0.000 -116.400 

Reac 0.000 116.400

Loftd case 3 (Linear):

X-Axie 

Node Force

-592.135 

-656.705 

Load 1248.840 

Reac -1248.840

2.603 

2.603

4.606 0.000 

4.606 0.000 

99.049/ 0.000 

-17.351 0.000 

-751.317/ 0.000 
-751.317 0.000 

60.544 0.000 

60.544 0.000 

0.000 0.000 

0.000 0.000

0.000 

0.000

0.000 

0.000

Y-AXis 

Force

85.104 

31.296

Y-Axis 

Force

-634~917 

751.317 

-116.400 

116.400

0.000 

0.000

Z-Axis 

Sheer

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

~-.Axie 

Shear

0.000 

0.000

0.000 

0.000

0.000 

0.000

Z-Axis 

Force

0.000 

0.000 

0.000 

0.000

~-Axis 

Force

0.000 

0.000 

0.000 

0.000

.~c>- \ .

X-Axis Y-Axis 

Rotation Rotation

0.000 0.000 

0.000 0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

D.OaO

0.000 

0.000

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

X-Axls 

Moment

0.000 

0.000

X-Axis 

"oment

0.000 

0.000

"I.-Axis 

Moment

0.000 

0.000

Y-Axis 

Koment

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000

tl’! 

.<1’~1 ~~f.f-,:.,~r _" 4-._,~’ 

p"",~ $O-~ 

z:. I’ 
Rotation

0.002 

0.002

I
Y-Axis 

Momant

Z-Axis 

Moment

10.000 

0.000

-20.377 

8.986

0.000 

0.000

-20.377 

8.986 

8.986 ,,,I 
252.007 

.... 
252.007 

/ -252.007 

-252.007 

-8.986

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0,000

I
0.000 

0.000

Y-Axis 

Moment

Z-Axis 

Moment

I
0.000 

0.000

4.345 

-9.637

I0.000 

0.000

0.411 

-1. 729

0.000 

0.000 

0.000 

0.000

-9.637 

-20.742 

-20.742~ -42.6~ 
-42.650 

1.729

0.000 

0.000

0.000 

0.000

0.000 

0.000

I0.000 

0.000

0.000 

0.000

Y-Axis 

Moment

Z-Axis 

Moment

I0.000 

0.000

-16.032 

-0.651 

-19.966 

7.257 

-0.651 

I 231.265 

231.265 

-294.657/ 
-294.657 

-7.257 

I 0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I
Z-AXis 

Moment

I20.377 

20.377

z-Axis 

Moment

-I
-4.345 

-0.411

I
z-Axis 

Moment

I16.032 

19.966

I
k.~~ ...’z 

h, fTC-l~~ I

I
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Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 3 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:100, Load: None, Dis : None, Moment: 11, Shear: None, Axial: None, Torsion: None
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DAm: GUS 9..Q3 {Win} - DEaL Cl\RrER RO 6i. I’ERNER L’rD 

30bl PI\27\2711265\SGa8s\Queenilgat.e Zone ZJ K-braoe frame 4 

Designer. Delt.e. 11 Kay 2004, 11155 om

NODE COORDINATES (m)

Node

X 

Coord

z 

Coord

y 

Coord

1 

2 

3 

4 

5 

6

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

8.200 

0.000 

8.200 

3.750 

4.450

0.000 

0.000 

5.910 

5.910 

5.910 

5.910

MEMBER DATA (c1eg.kNtD./rad,m) 
-__________ tF=Fixed, RaReleased) (*aCable length)

Page. 1

""’..,X.

Dir Dir Pir Mamb Noc1e A Noe B 

Memb Angle Node AXis Type Node A Noele B See Mat Fixity Fixity

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

No"", 

No,,", 

No,,", 

No,,", 

No,,", 

No"", 

No"",

1 

2 

3 

5 

6 

1 

2

3 

4. 

5 

6 

4 

5 

6

Length 

5.910 

5.910 

3.750 

0.700 

3.750 

6.999 

6.999

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFR

NOllE RESTRAINTS IkN/m, kNm/racll 
--------------- tF=Fixad, R=Released. D=Delete. s Spring, *l::IQeneral)

1 FFDDDF 

2 FFDDDF

Rest X Axial Y AXial Z Axial X Rotation Y Rob1tion Z Rotation 

Node cocla Stiffness Stiffness Stiffness Stiffness stiffness Stiffness

SECTION PROPERTIES tmm.mm....2 , mm.... 4 , deg)

o
Sact Sec:tion Name Mark Angle Type

Column 250 tIC 8 Sl 

Custom 52SWB S2 

310 uc 96.8 S3

Not a.pplicable No 
Not applicable No 
Not applicable No

Area of rrorsion "i-Axis Z-Axis Y-Axis Z-Axis ?Tine 

Sect section Constant Mam of In M of In Shr Area ahr Area Angle

INFINITE 

INFINITE 

INFINITE

1 1.1400E+04 1.0400E+06 4.8400E+07 1.4300E+08 

2 2.0450E+04 3.2528E+06 1.0704E+08 1.0298E+09 

3 1.24008+04 9.2800E+05 7.2900E+07 2.2300E+08

Sect: .section Shape 

2 I-beam

P 

525.000

BIBt

295.000

MATERIAL PROl’ERTIES (MP.a.T/m"’3,strain/degC)

Matl Material Name
Young’ Poisson’s 

Mous Ratio

0.25 7.8500E+00 1.1700B-05

Mass Coaf f of Concrete 

IlanBity _ion Strength

1 STEEL 2.0000E+05

NOllE LOADS IkN,kNml

Load 

Case Nocle

X-Axis 

Force

Y-Axis 

Force

Z-Axis 

Force

561.980 

561.980

0.000 

0.000

0.000 

0.000

MEMBER DISTRIBUTED FQRCFS (m, kN/m)

Load SUb AxEIa 

casa Mamb Load Sys

Finish 

Position
Start 

Position

IJ?........\ ~
OI 0.000% 100.000%

Gl: 0.000% 100.000%

or 0.000% 100.000\

COMBINATION LOAD CASES

Load case 3:

1.000 . Load case 1: E loads 

1.000 * l.oa case 2: G+Qu

NODE DISPLACEMENTS (rom, rad)

Load case 1 (J..inear): E loads

x-Axis 

Node Trans 1 ’n

x-Axis 

Rotation

Y-Axis 

Transl’u

Z-Axis 

Tranal’n

1 0.000 

2 0.000 

3 6.960 

4 6.960 

5 6.451 

6 6.451

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.185 
0.185 

-0.627 

0.627

Load case 2 { } l G+Qu. 

x-AXis Y-Axis 

Nocle Transl’u Transltn

Z-Axis 

Tranal’n

X-Axis 

Rotation

1 

2 

3 

4 

5 

6

0.000 

0.000 

0.002 

-0.002 

0.002 

-0.002

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.054 

-0.054 

-0.12B 

-0.128

Flipped Source

IIaJItlal 

standa.rd shape 
Auat300

INFINITE 

INFINITE 

INFINITE

0.00 

0.00 

0.00 

Tf 

25.000

Bb/Hf ’l’w

295.000 12.000

x-AXis 

Moment

Y-Axis 

Moment

z-Axis 

Moment

0.000 

0.000

0.000 

0.000

0.000 

0.000

X startl 

Finish

Y Start/ 

Finish

Z Startl 

Finish

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-12.930 

-12.930

0.000 

0.000

-12.930 

-12.930

0.000 

0.000

-12.930 

-1.a~930

0.000 

0.000

Y-Axis 

Rotation

Z-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

Y-Axis 

Rotation

Z-Axis 

Rotation

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

L- ’6-2.-- .-.....=\ .
’2’"’? ! I 2-b"7" ’I 
~~.~) ~ 2."~ . 

’.oJ

Load case 3 (Linear): 

x-Axis Y-Axis z-Axis X-Axis Y-Axis Z-Axis 

Node Transl’n Transltn Transl’n Rotation Rotation Rotation

I
1 

2 

3 

4 

5 

6

0.000 

0.000 

6.963 

6.958 

6.453 

6.449

0.000 

0.000 

-0.239 

0.131 

-0.755 

0.499

Load case 1 (Linea;-): E loads

MEMBER FORCES AND MOIIEN’1’S IkN,kNml

Memb Node

AXial 

Forca

71.391 

71.391 

-71.391 

-71.391 

555.594 

555.594

Y-Axis 

Shear

6.386 

6.386 

6.386 

6.386 

~i:~:i ./

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 -804.225 0.000 

0.000 

-804.225/0.000 -555.594 71.391 0.000 

-555.594/1.391 
0.000 

-1037.009 0.000 0.000 

-1037.009 0.000 0.000

1037.009 

1037.009

Load case 2 (Linear): O+Qu

Memb Nocle

20.883 

20.883 

20.883 

20.883

0.000 

0.000

Axial 

Force

Y-Axis 

shear

0.496 

0.496

-0.496 

-0.496 

0.496 

0.496 

20.883 

-27.605

20.883 4.525 

20.B83 

-4.525/ 
0.496 27.605 

0.496/0.883 38.053 0.000 

38.053 0.000

2 38.053 

6 38.053

Load case 3 (Linear):

_ Na

Axial 

Force

1 

3

92.273 

92.273 

-50.508 

-50.508 

556.089 

556.089 

20.883 

20.883 

-555.098 

-555.098

2 2 

4

6 

4

2 

.

-998.956 

-998.956 

1075.061 

1075.061

NODE REACTIONS IkN, kNml

Load case 1 (Linear): E loads

NoeIe

x-Axis 

Force

Load 

Reac

-561.980 

-561.980 

1123.960 

-1123.960

Load case 2 (Linear): O+Qu

NoeIe

X-Axis 

Force

20.883 

-20.883

Load 0.000 -106.026 

Reae 0.000 106.026

Load case 3 (Linear):

NoeIe

X-Axis 

Force

-541.097 -751.212 

-582.863 857.238 

Load 1123.960 -106.026 

Reac -1123.960 106.026

0.000 

0.000

Y-Axis 

Shear

5.891 

5.891 

6.882 

6.882 

92.273 

43.786 

-799.699/ 
-808.750 

98.995 

50.508

0.000 

0.000

0.000 

0.000

Y-Axis z-Axis 

Force Force 

’104.Z25 
/’0.000 

%04.22SV 0.000 

0.000 0.000 

O~OOO 0.000

Y-AXis 

Faroe

53.013 

53.013

Y-Axis 

Force

0.000 

0.000

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

Z-AXis 

Force

0.000 

0.000 

0.000 

0.000

Z-AXis 

Force

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

X-AXis 

Torsion

X-Axls 

Torsion

X-Axis 

Momant

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

X-Axis 

Moment

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

’:i-Axis 
Moment

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000

0.000 

0.000 

-0.001 

-0.001 

0.002 

0.002

I

I
Y-Axis 

Momant

Z-Axis 

Momant

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

0.000 

0.000

-23.980 

13.764 

-23.980 

13.764 

13.764 / 

281.47911’11 281.479 

-281.479 

-281.479 

-13.764

0.000 

0.000

0.000 

0.000 I0.000 

0.000

0.000 

0.000

0.000 

0.000

Y-Axis 

Moment Iz-Axis 

Moment

0.000 

0.000 

0.000 

0.000

0.973 

-1.957 

-0.973 

1.957 I0.000 

0.000

-1.957 

-14.561 

-14.561/ 
~:::::: I -1.951 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 I
Y-AXis 

Momen’

Z-Axis 

Moment

0,000 

0.000 -~~:~~~ 
< I -24.953 

15.720’0 

11.807 . 

266.918 

) 266.918 

-296.039 

-296.039 

-15.720 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

I

I
Z-Axis 

Moment

23.980 

23.980 I

Z-Axis 

Moment I
-0.973 

0.973

I
Z-Axis 

Moment

23.007 

24.953 I

I
Loc:..a.b -\... 

~ e.- ~~.. 
,....... 

--~’’’’’’Q::l. I
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Frame on S4 & S11 G+O+E 

No general restraint

Job: P:\27\2711265\SGass\Queensgate Zone ZJ K-brace frame 4 
Units - Len: m, See: mm, Mat: MPa, Dens: T/mAS, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:100, Load: None, Dls : None, Moment: 11, Shear: None, AxIal: None, Torsion: None
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COLUMN SIZE

CIA 250d SHS CONCRETE FILLED

C2A 250.9 SHS CONCRETE FillED

C3A
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~

bl COAT UNDERGROUND PORTIONS OF ALL COLUMNS WITH 

3 COATS MULSEAL INCLUOING BASEPLATES 

PROTECT AGAINST DAMAGE CURING BACKFLL1NG

6. TOP OF ALL PILE CAPS TO BE RL 4.700 le lOO BELOW TOP OF LEVEL I SLAB UNO
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~~<P’
.:"

7. ALLOW TO ALTER 5 NO. PILE CAPS DUE TO POSSIBLE CLASH 

WITH EXISTING FOUNOA liONS

GB2
8. ALL PILES TO BE DESIGNED WITH A MINIMUM CONFINEMENT STEEL TO 

PROVIDE DUCTILITY. 6 

EACH CONCRETE PILE TO BE DESIGNED TO RESIS TALA TERAL SEISMIC 

SHEAR LOAD OF 60kN 
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level Bement load Intensitv Area/ lengt Total load from Beme Cumulative load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDl --

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column/Wall ---

Beam x -----

Portal Frame blw S1 12.00 6.00 1.00 12.00 6.00

Portal Frame blw S2 & 53

Claddina

M&EPlants

No of Similar floor including this 1 Total load 12.00 6.00 12.00 6.00

level:2Slab (1)

Slab (2)

SDl --

115mm Brick 3.00 -

230mm Brick 5.60 --

Column 250 SHS 9 0.68 -- 4.60 3.13

Filled Cone Dla In r232 1.01 -- 4.60 4.67

Beam 900 WB 175 1.75

Beam 410 UB 54 0.54

Beam 460 UB f!fl 0.67

From Frame AnalYI 130.00 154.00 1.00 130.00 154.00

No of Similar floor including this 1 Total load 137.80 154.00 149.80 160.00

level 1 Slab (1)

Slab (2)

SDl ----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column ----

BeamGB1 800 x 400 7.68 ---- 6.00 46.08

BeamGB2 500 x 400 4.80 5.50 26.40

PileCao 700 x 2100 35.28 1.00 35.28

CladdinQ 0.15 62.10 9.32

No of Similar floor Including this 1 Total load 117.08 0.00 266.87 160.00

Slab (1)

Slab (2)

SDl ---

115mm Brick 3.00 ---

230mm Brick 5.60 --

Column/Wail ----

Beam x -----

x

No of Similar floor Including this 1 Total load 0.00 0.00 266.87 160.00

Slab (1)

Slab (2)

SDl ...----

115mm Brick 3.00 ---

230mm Brick 5.60 --

Column/Wail --

Beam x ---

Beam x

No of Similar floor IncludinQ this 1 Total load 0.00 0.00 266.87 160.00

7 ~I
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Level Element Load Intensltv Area/ Lengt Total Load from E1eme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -

230mm Brick 5.60 -

Column/Wall -

Beam x ---

Porta/ Frame blw 81 24.00 16.00 1.00 24.00 16.00

Portal Frame blw 82 & S3

Claddino

M&E Plants

No of Similar floor including this 1 Total Load 24.00 16.00 24.00 16.00

Level:’: Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 -

230mm Brick 5.60 --

Column 250 SHS 9 0.68 - 4.60 3.13

Filled Cone Dla In r232 1.01 - 4.60 4.67

Beam 900 WB 175 1.75

Beam 410 UB 54 0.54

Beam 460 UB f57 0.67

From Frame AnalYI 486.00 520.00 1.00 486.00 520.00

No of Similar floor Including this 1 Total Load 493.80 520.00 517.80 536.00

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 --

230mm Brick 5.60 --

Column ---

BeamGB1 BOO x 400 7.68 ----

BeamGB2 500 x 400 4.80 12.20 58.56

Pile Cap 800 x 800 15.36 1.00 15.36

Claddlno 0.15 59.40 8.91

No of Similar floor Including this 1 Total Load 82.83 0.00 600.63 536.00

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 -

230mm Brick 5.60 -

Column/Wail --

Beam x --

x

No of Similar floor Including this 1 Total Load 0.00 0.00 600.63 536.00

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5.60 -

Column/Wall --

Beam x --

Beam x

No of Similar floor includlno this 1 Total Load 0.00 0.00 600.63 536.00

o

o
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Level Bement Load Intensitv Areal Lengt Total Load from Beme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 ...---

230mm Brick 5.60 --

Column I Wall ----

Beam x ...---

Portal Frame blw 81 20.00 13.00 1.00 20.00 13.00

Portal Frame blw 82 & S3

Claddina

M&E Plants

No of Similar floor including this 1 Total Load 20.00 13.00 20.00 13.00

Level Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 -

230mm Brick 5.60 ---

Column 250SHS 6 0.46 --- 4.60 2.11

Filled Cone Dia in rm 1.07 -- 4.60 4.91

Beam 900 WB 175 1.75

Beam 410 UB 54 0.64

Beam 460 UB frI 0.67

From Frame AnaiYl 335.00 327.00 1.00 335.00 327.00

No of Similar floor including this 1 Total Load 342.03 327.00 362.03 340.00

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column ---

BeamGB1 800 X 400 7.68 _...--

BeamGB2 500 X 400 4.80 10.20 48.96

Pile Cap 800 x 800 15.36 1.00 15.36

Cladding 0.15 43.20 6.46

No of Similar floor including this 1 Total Load 70.80 0.00 432.83 340.00

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall ---

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 432.83 340.00

Slab (1)

Slab (2)

SDL ---

115mm Briok 3.00 ----

230mm Briok 5.60 -

Column/Wall -

Beam x ---

Beam x

No of Similar floor inoluding this 1 Total Load 0.00 O.O 432.83 340.00
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Level 8ement Load Intensity Areal LenQt Total Load from 8eme Cumulative Load

Oead Uve Oead Uve Oead Uve

Roof Slab (1)

Slab (2)

SOL --

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column/Wail --

Beam x -----

Portal Frame blw 81 16.00 9.00 1.00 16.00 9.00

Portal Frame btw 81 & 82

Cladding 0.15

M&EPlants

No of Slmilarfloor Including this 1 Total Load 16.00 9.00 16.00 9.00

Level 2Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 --

230mm Brick 5.60 -

Column 250 SHS 6 0.46 -- 4.60 2.11

Filled Cone Ola In r238 1.07 ---- 4.60 4.91

Beam 900 WB 175 1.75

Beam 410 UB 54 0.54

Beam 460 UB fJ1 0.67

From Frame Analy: 319.00 302.00 1.00 319.00 302.00

No of Similar floor including this 1 Total Load 326.03 302.00 342.03 311.00

Level 1 Slab (1)

Slab (2)

SOL -----

115mm Brick 3.00 ---

230mm Brick 5.60 ---- .

Column -----

BeamGB1 BOO x 400 7.68 -----

BeamGB2 500 x 400 4.80 10.20 48.96

Pile Cap 800 x BOO. 15.36 1.00 15.36

Cladding 0.15 43.20 6.48

No of Similar floor including this 1 Total Load 70.80 0.00 412.83 311.00

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 --..-

230mm Brick 5.60 --

Column/Wail ----

Beam x ----

x

No of Similar floor including this 1 Total Load 0.00 0.00 412.83 311.00

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 ----

230mm Brick 5.60 --

Column/Wail -

Beam x ---

Beam x

No of Similar floor Including this 1 Total Load 0.00 0.00 412.83 311.00
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Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Uve Dead Uve Dead Uve’

Roof Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column /Wall ---

Beam x ---

Portal Frame blw 51 17.00 11.00 1.00 17.00 11.00

Portal Frame blw 81 & 82

CladdinQ 0.15

M&E Plants

No of Similar floor including this 1 Total Load 17.00 11.00 17.00 11.00

Level ::.: Slab (1)

Slab (2)

SOL --

115mm Brick 3.00 --

230mm Brick 5.60 -

Column 250 SHS 6 0.46 ----- 4.60 2.11

Filled Conc Ola in r238 1.07 -- 4.60 4.91

Beam 900 WB 175 1.75

Beam 410 UB 54 0.54

Beam 460 UB 0.67

From Frame Analy: 326.00 309.00 1.00 326.00 309.00

No of Similar floor including this 1 Total Load 333.03 309.00 350.03 320.00

Level 1 Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 ---

230mm Brick 5.60 -

Column ----

BeamGB1 800 X 400 7.68 ---

BeamGB2 500 X 400 4.80 10.00 48.00

Pile Cap 800 X aoo 15.36 1.00 15.36

Claddina 0.15 43.20 6.48

No of Similar floor including this 1 Total Load 69.84 0.00 419.87 320.00

Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail ---

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 419.87 320.00

Slab (1)

Slab (2)

SOL -----

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column/Wail ---

Beam x ---

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 419.87 320.00
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Level Sement Load Intensity Area/ Lengt Total Load from Seme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 ---

Column/Wall ----

Beam x -----

Portal Frame blw 81 11.00 5.00 1.00 11.00 5.00

Portal Frame blw 81 & 82

Cladding 0.15

M&E Plants

No of Similar floor Including this 1 Total Load 11.00 5.00 11.00 5.00

Level:;Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column 250 SHS 6 0.46 -- 4.60 2.11

Filled Cone Dia in r238 . 1.07 -- 4.60 4.91

Beam 900 WB 175 1.75

Beam 410 UB 54 0.54

. 
Beam 460 UB 67 0.67

From Frame Analy: 34.00 28.00 1.00 34.00 28.00

No of Similar floor including this 1 Total Load 41.03 28.00 52.03 33.00

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column ---

BeamGB1 800 x 400 7.68 ---

BeamGB2 500 x 400 4.80 10.00 48.00

Pile Cap 800 x 800 15.36 1.00 15.36

Claddlna 0.15 21.60 3.24

No of Similar floor including this 1 Total Load 66.60 0.00 118.63 33.00

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ..---

Beam x -----

x

No of Similar floor Includlna this 1 Total Load 0.00 0.00 118.63 33.00

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column/Wail --

Beam x ---

Beam x

No of Similar floor includlnQ this 1 Total Load 0.00 0.00 118.63 33.00
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Level Bement Load Intensity Areal Lengt Total Load from Eleme Cumulative Load

Dead LIve Dead LIve Dead LIve

Roof Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 --

230mm Brick 5.60 -

Column/Wall ----

Beam x ----

Portal Frame blw S1 18.00 11.00 1.00 18.00 11.00

Portal Frame blw S1 & S2

Claddino 0.15

M&EPlants

No of Similar floor including this 1 Total Load 18.00 11.00 18.00 11.00

Level ~ Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column 250 SHS 6 0.46 -- 4.60 2.11

Filled Cone Dla In r238 1.07 -- 4.60 4.91

Beam 900 WB 175 1.75

Beam 410 UB 54 0.54

Beam 460 UB 67 0.67

From Frame AnalYI 312.00 297.00 1.00 312.00 297.00

No of Similar floor including this 1 Total Load 319.03 297.00 337.03 308.00

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column ----

BeamGB1 800 X 400 7.68 -----

BeamGB2 500 x 400 4.80 14.00 67.20

Pile Cap 800 x 800 15.36 1.00 15.36

Claddino 0.15 43.20 6.48

No of Similar floor Including this 1 Total Load 89.04 0.00 426.07 308.00

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column/Wail ---

Beam x --_.o-

X

No of Similar floor including this 1 Total Load 0.00 0.00 426.07 308.00

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5.60 -

Column/Wall ---

Beam x ---

Beam x

No of Similar floor includlno this 1 Total Load 0.00 0.00 426.07 308.00
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Level Bement Load Intensitv Area/ Lenat Total Load from Beme Cumulative Load

Oead Live Oead live Oead Live

Roof Slab (1)

Slab (2)

SOL -

115mm Brick 3.00 -

230mm Brick 5.60 --

Column/Wail -

Beam x ....._-

Portal Frame blw S1 & S2 24.00 25.00 0.75 18.00 18.75

Portal Frame blw S2 & S3 24.00 25.00 0.39 9.25 9.64

Claddino

M&EPlants

No of Similar floor Including this 1 Total Load 27.25 28.39 27.25 28.39

Level:;Slab (1) 140 3.36 6.50 74.40 249.98 483.60

Slab (2)

SOL 1.00 --- 74.40 74.40

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column 250 SHS 6 0.46 --- 4.50 2.07

Filled Cone Oia in r238 1.07 -- 4.50 4.80

Beam 900 WB 175 1.75 12.40 21.70

Beam 800 UB 132 1.32 6.20 8.18

Beam 460 UB 67 0.67 30.00 20.10

Cladding 0.15 78.00 11.70

No of Similar floor including this 1 Total Load 392.94 483.60 420.20 511.99

Level 1 Slab (1)

Slab (2)

SOL _.._-

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column ----

BeamGB1 800 x 400 7.68 ---- 12.00 92.16

BeamGB2 500 x 400 4.80 6.20 29.76

Pile Cap 850 x 850 17.34 1.00 17.34

Claddino 0.15 54.00 8.10

No of Similar floor including this 1 Total Load 147.36 0.00 567.56 511.99

Slab (1)

Slab (2)

SOL -----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall ----

Beam x -----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 567.56 511.99

Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail --

Beam x -

Beam x

No of SImilar floor includinQ thIs 1 Total Load 0.00 0.00 567.56 511.99
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358.39 Total Long Term Live Load
ITotal Short Term Live Load 193.44
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Level Bement Load Intensitv Area/ Lngt Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column/Wail --

Beam x ---

Portal Frame blw S1 & S2 24.00 25.00 0.75 18.00 18.75

Portal Frame blw S2 & sa 24.00 25.00 0.39 9.25 9.64

Claddlna

M&E Plants

No of Similar floor Including this 1 Total Load 27.25 28.39 27.25 28.39

Level ~ Slab (1) 140 3.36 6.50 74.40 249.98 483.60

Slab (2)

SDL 1.00 - 74.40 74.40

115mm Brick 3.00 --

230mm Brick 5.60 -

Column 250 SHS 5 0.46 - 4.50 2.07

Filled Cone Dla In r238 1.07 ---- 4.50 4.80

Beam 900 WB 175 1.75 12.40 21.70

Beam 800 UB 132 1.32 6.20 8.18

Beam 450 UB 67 0.67 30.00 20.10

Cladding 0.15 78.00 11.70

No of Similar floor including this 1 Total Load 392.94 483.60 420.20 511.99

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column ----

BeamGB1 800 x 400 7.68 ---- 12.00 92.16

BeamGB2 500 x 400 4.80 6.20 29.76

Pile Cap 850 x 850 17.34 1.00 17.34

CladdinQ 0.15 54.00 8.10

No of Similar floor Including this 1 Total Load 147.36 0.00 567.56 511.99

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 --

230mm Brick 5.60 -

Column/Wall ----

Beam x ----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 567.56 511.99

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brlok 5.60 ----

Column/Wail ----

Beam x ---

Beam x

No of Similar floor includlnQ this 1 Total Load 0.00 0.00 567.56 511.99
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Level Bement Load Intensitv Area/ Lengt Total Load from Beme CumulatiVe Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 --

230mm Brick 5.60 --

Column/Wail --

Beam x ---

Portal Frame blw 81 & 82 0.00 0.00 0.75 0.00

Portal Frame blw 82 & S3 0.00 0.00 0.39 0.00

Claddlna

M&E Plants

No of Similar floor IncludinQ this 1 Total Load 0.00 0.00 0.00 0.00

Level:2 Slab (1) 140 3.36 6.50 123.60 415.30 803.40

Slab (2)

SDL 1.00 -- 123.60 123.60

115mm Brick 3.00 --

230mm Brick 5.60 -

Column 250 SHS 9 0.68 - 4.50 3.06

Filled Cone Dia In r232 1.01 - 4.50 4.57

Beam 900 WB 175 1.75 18.20 31.85

Beam 410 UB 54 0.54 24.60 13.28

Beam 460 UB ffT 0.67 30.00 20.10

Cladding

No of Similar floor including this 1 Total Load 611.76 803.40 611.76 803.40

Level 1 Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column ----

BeamGB1 800 x 400 7.68 .._--

BeamGB2 500 x 400 4.80 12.20 58.56

Pile Cap 700 x 2100 35.28 1.00 35.28

No of Similar floor including this 1 Total Load 93.84 0.00 705.60 803.40

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column/Wall ----

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 705.60 803.40

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ---

230mm Brick 5.60 -_...-

Column/Wall ----

Beam x ---

Beam x

No of Similar floor includlna this 1 Total Load 0.00 0.00 705.60 803.40
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Level Bement Load Intensity Area/Lenatl Total Load from Beme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column/Wail ---

Beam x -----

Portal Frame blw 81 & 82 47.00 53.00 0.75 35.25 39.75

Portal Frame blw 82 & S3 47.00 53.00 0.39 18.12 20.44

Claddlnll

M&E Plants 30.00 0.25 7.50

No of Similar floor Including this 1 Total Load 60.87 60.19 60.87 60.19

Level :;: Slab (1) 140 3.36 6.50 98.40 330.62 639.60

Slab (2)

SDL 1.00 --- 98.40 98.40

115mm Brick 3.00 --

230mm Brick 5.60 -

Column 250 SHS 9 0.68 ----- 4.40 3.00

Filled Cone Dla In mm 232 1.01 ----- 4.40 4.46

Beam 1000 we 215 2.15 12.00 25.80

Beam 410 ue 54 0.54 49.20 26.57

Claddinll

No of Similar floor including this 1 Total Load 488.85 639.60 549.73 699.79

Level 1 Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column -----

BeamGB1 800 X 400 7.68 ---- 0.00

BeamGB2 500 X 400 4.80 10.10 48.48

Pile Cap 850 x 850 17.34 1.00 17.34

No of Similar floor including this 1 Total Load 65.82 0.00 615.55 699.79

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column/Wail ----

Beam x ----

x

No of Similar floor including this 1 Total Load 0.00 0.00 615.55 699.79

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail ----

Beam x ----

Beam x

No of Similar floor includlnll this 1 Total Load 0.00 0.00 615.55 699.79

Total Short Term Uve Load 2.410’59Total Long Term Uve Load489.85 255.84
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Level Element Load Intensity Area I LenQtl Total Load from Eleme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 -

Column/Wall -

Beam x ----

Portal Frame btw S1 & S2 0.00 0.00 0.75 0.00

Portal Frame btw S2 & S3 0.00 0.00 0.39 0.00

Cladding

M&E Plants

No of Similar floor includlno this 1 Total Load 0.00 0.00 0.00 0.00

Level ~ Slab (1) 140 3.36 6.50 98.40 330.62 639.60

Slab (2)

SDL 1.00 --- 98.40 98.40

115mm Brick 3.00 -

230mm Brick 5.60 -

Column 250 SHS 9 0.66 ----- 4.50 3.06

F ed Cone Dia in mm 232 1.01 ---- 4.50 4.57

Beam 900 WB 175 1.75 12.00 21.00

Beam 410 UB 54 0.54 49.20 26.57

Claddina

No of Similar floor including this 1 Total Load 484.22 639.60 484.22 639.60

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column --

BeamGB1 800 x 400 7.68 --

BeamGB2 500 x 400 4.80 10.10 48.48

Pile Cap 850 x 850 17.34 1.00 17.34

No of Similar floor Including this 1 Total Load 65.82 0.00 550.04 639.60

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail ---

Beam x ----

x

No of Similar floor including this 1 Total Load 0.00 0.00 550.04 639.60

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall ---

Beam x --

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 550.04 639.60

Total Short Term Uve Load Total Long Term Uve Load 255.84
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.Level Bement Load lntensltv Area/ Lengt Total Load from Eleme Cumulative Load

Dead LIve Dead Live Dead LIve

Roof Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wall --

Beam x ---

Portal Frame b/w S1 & S 35.00 42.00 0.75 26.25 31.50

Portal Frame b/w S2 & l: 35.00 42.00 0.39 13.50 16.19

Claddina

M&E Plants 30.00 0.25 7.50

No of Similar floor including this 1 Total Load 47.25 47.69 47.25 47.69

Level ~ Slab (1) 140 3.36 6.50 98.40 330.62 639.60

Slab (2)

SDL 1.00 --- 98.40 98.40

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column 250 SHS 9 0.68 --- 4.40 3.00

Filled Cone Dia in r232 1.01 --- 4.40 4.46

Beam 1000 WB 215 2.15 12.00 25.80

Beam 410 UB 54 0.54 49.20 26.57

Claddina

No of Similar floor including this 1 Total Load 488.85 639.60 536.10 687.29

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column ---

BeamGB1 soo X 400 7.68 --

BeamGB2 500 X 400 4.80 10.10 48.46

Pile CaD 850 x 850 17.34 1.00 17.34

No of Similar floor including this 1 Total Load 65.82 0.00 601.92 687.29

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wall ----

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 601.92 687.29

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column/Wall ----

Beam x -----

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 601.92 687.29
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Level Bement Load Intensitv Areal Lengt Total Load from Berne Cumulative Load

Dead Live Dead Live
. Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 -

Column/Wall ---

Beam x ----

Portal Frame b/w S1 & ~ 0.00 0.00 0.75 0.00

Portal Frame b/w S2 & ~ 0.00 0.00 0.39 0.00

Claddin!l

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level~ Slab (1) 140 3.36 6.50 98.40 330.62 639.60

Slab (2)

SDL 1.00 --- 98.40 98.40

115mm Brick 3.00 --

230mm Brick 5.60 -

Column 250 SHS 9 0.68 --- 4.50 3.06

Filled Cone Dia in r232 1.01 --- 4.50 4.57

Beam 900 WB 175 1.75 12.00 21.00

Beam 410 UB 54 0.64 49.20 26.57

Claddin!l

No of Similar floor including this 1 Total Load 484.22 639.60 484.22 639.60

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column --

BeamGB1 800 x 400 7.68 ----

BeamGB2 500 X 400 4.80 14.20 68.16

Pile Cap 850 x 850 17.34 1.00 17.34

No of Similar floor including this 1 Total Load 85.50 0.00 569.72 639.60

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail ---

Beam x -----

x

No of Similar floor including this 1 Total Load 0.00 0.00 569.72 639.60

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ----

Beam x ---

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 569.72 639.60
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Level Bement Load Intensity Area/ Lengt Total Load from Beme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL ----

.115mm Brick 3.00 --

230rrim Brick 5.60 ---

Column/Wail ---

Beam x -----

Portal Frame b/w S1 & S 21.00 21.00 0.75 15.75 15.75

Portal Frame b/w S2 & S 21.00 21.00 0.39 8.10 8.10

Claddlnq 0.15 51.60 7.74

M&EPlants

No of Similar floor including this 1 Total Load 31.59 23.85 31.59 23.85

Level ~ Slab (1) 140 3.36 6.50 49.20 165.31 319.80

Slab (2)

SDL 1.00 ----- 49.20 49.20

115mm Brick 3.00 --

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ....._-- 4.50 3.06

Filled Cone Dla in r232 1.01 ----- 4.50 4.57

Beam 900 WB 175 1.75 12.00 21.00

Beam 410 UB 54 0.54 24.60 13.28

Claddinq 0.15 78.00 11.70

No of Similar floor including this 1 Total Load 268.13 319.80 299.71 343.65

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column ---

BeamGB1 800 x 400 7.68 -- 6.00 46.08

BeamGB2 500 x 400 4.80 10.10 48.48

Pile Cap 850 x 850 17.34 1.00 17.34

No of Similar floor Includinq this 1 Total Load 111.90 0.00 411.61 343.65

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ---

230mm Briok 5.60 -----

Column/Wail -----

Beam x ----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 411.61 343.65

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail --

Beam x ----

Beam x

No of Similar floor includinq this 1 Total Load 0.00 0.00 411.61 343.65
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Level Element Load Intensltv Area/ Lengt Total Load from Eleme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 ---

230mm Brick 5.60 --

Column/Wail ---

Beam x ---

Portal Frame blw S1 & S2

Portal Frame blw S2 & S3 24.00 25.00 0.61 14.75 15.36

Claddlna

M&E Plants

No of Similar floor including this 1 Total Load 14.75 15.36 14.75 15.36

Level:’: Slab (1) 140 3.36 6.50 55.80 187.49 362.70

Slab (2)

SDL 1.00 ----- 55.80 55.80

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column 250 SHS 6 0.46 --- 4.50 2.07

Filled Cone Dia in r238 1.07 ----- 4.50 4.80

Beam 900 WB 175 1.75 6.00 10.50

Beam 700 UB 132 1.32 3.00 3.96

Beam 460 UB 67 0.67 22.50 15.08

Cladding 0.15 58.50 8.78

No of Similar floor including this 1 Total Load 288.47 362.70 303.22 378.06

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column ---

BeamGB1 800 x 400 7.68 -- 9.00 69.12

BeamGB2 500 x 400 4.80 6.20 29.76

Pile Cap 580 x 850 11.83 1.00 11.83

Claddina 0.15 48.60 7.29

No of Similar floor Including this 1 Total Load 118.00 0.00 421.22 378.06

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail -----

Beam x -----

x

No of Similar floor including this 1 Total Load 0.00 0.00 421.22 378.06

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall --

Beam x ----

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 421.22 378.06
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Level Bement Load Intensity Area/ Lenat Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wan -

Beam x -----

Portal Frame b/w 81 & 82

Portal Frame b/w 82 & S3

Claddlna

M&EPlants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level~ Slab (1) 140 3.36 6.50 92.70 311.47 602.55

Slab (2)

SDL 1.00 ----- 92.70 92.70

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ---- 4.50 3.06

Filled Cone Dia in r232 1.01 ----- 4.50 4.57

Beam 900 WB 175 1.75 15.20 26.60

Beam 410 UB 54 0.54 18.45 9.96

Beam 460 UB 57 0.67 22.50 15.08

Cladding

No of Similar floor including this 1 Total Load 463.44 602.55 463.44 602.55

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ---

Column ---

BeamGB1 800 x 400 7.68 -----

BeamGB2 500 x 400 4.80 9.20 44.16

Pile Cap 800 x 800 15.36 1.00 15.36

No of Similar floor including this 1 Total Load 59.52 0.00 522.96 602.55

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column/Wail --

Beam x ----

x

No of Similar floor including this 1 Total Load 0.00 0.00 522.96 602.55

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column/Wall --

Beam x ----

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 522.96 602.55
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Level Bement Load Intensity Area / Lengt Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column/Wail ---

Beam x -----

Portal Frame b/w S1 & S2

Portal Frame b/w S2 & l: 47.00 53.00 0.61 28.88 32.56

Cladding

M&E Plants 30.00 0.25 7.50

No of Similar floor including this 1 Total Load 36.38 32.56 36.38 32.56

Level 2Slab (1) 140 3.38 6.50 73.80 247.97 479.70

Slab (2)

SDL 1.00 ----- 73.80 73.80

115mm Brick 3.00 --_...-

230mm Brick 5.60 --_...-

Column 250 SHS 9 0.68 ----- 4.40 3.00

Filled Cone Dia in r232 1.01 ----- 4.40 4.46

Beam 1000 WB 215 2.15 9.00 19.35

Beam 410 UB 54 0.54 36.90 19.93

Cladding

No of Similar floor including this 1 Total Load 368.50 479.70 404.88 512.26

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 --_..-

230mm Brick 5.60 ---

Column ---

BeamGB1 800 x 400 7.68 -_..-

BeamGB2 500 x 400 4.80 7.10 34.08

Pile Cap 800 x 800 15.36 0.80 12.29

No of Similar floor including this 1 Total Load 46.37 0.00 451.25 512.26

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall ----

Beam x ----

x

No of Similar floor inclUding this 1 Total Load 0.00 0.00 451.25 512.26

Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 -

230mm Brick 5.60 ----

Column/Wail ----

Beam x -----

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 451.25 512.26
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Level Bement Load Intensltv Areal Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 -

230mm Brick 5.60 -

Column/Wall --

Beam x -

Portal Frame blw 81 & 82 0.00 0.00 0.75 0.00

Portal Frame blw 82 & sa 0.00 0.00 0.39 0.00

Cladding

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level:;: Slab (1) 140 3.36 6.50 73.80 247.97 479.70

Slab (2)

SDL 1.00 -- 73.80 73.80

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column 310 uc 137 1.37 ---- 4.50 6.17

Filled Cone Dia in r _.._-- 4.50 0.00

Beam 900 WB 175 1.75 9.00 15.75

Beam 410 UB 54 0.54 36.90 19.93

Cladding

No of Similar floor including this 1 Total Load 363.61 479.70 363.61 479.70

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 --

Column ---

BeamGB1 800 X 400 7.68 ---

BeamGB2 500 x 400 4.80 7.10 34.08

Pile Cap 850 x 850 17.34 1.00 17.34

No of Similar floor including this 1 Total Load 51.42 0.00 415.03 479.70

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column/Wail --

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 415.03 479.70

Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column/Wall --

Beam x ---

Beam .x

No of Similar floor includino this 1 Total Load 0.00 0.00 415.03 479.70
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Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column/Wail ---

Beam x ----

Portal Frame blw 81 & 82

Portal Frame blw 82 & S3 35.00 42.00 0.61 21.50 25.81

Claddina

M&E Plants 30.00 0.25 7.50

No of Similar floor including this 1 Total Load 29.00 25.81 29.00 25.81

Level ~ Slab (1) 140 3.36 6.50 73.80 247.97 479.70

Slab (2)

SOL 1.00 ----- 73.80 73.80

115mm Brick 3.00 ----

230mm Brick 5~60 -----

Column 310 uc 137 1.37 ----- 4.40 6.03

Filled Cone Oia in r ----- 4.40 0.00

Beam 1000 WB 215 2.15 9.00 19.35

Beam 410 UB 54 0.54 36.90 19.93

CladdinQ

No of Similar floor including this 1 Total Load 367.07 479.70 396.08 505.51

Level 1 Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column ---

BeamGB1 800 x 400 7.68 -----

BeamGB2 500 x 400 4.80 7.10 34.08

Pile Cap 900 x 2400 51.84 1.00 51.84

No of Similar floor Including this 1 Total Load 85.92 0.00 482.00 505.51

Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail ----

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 482.00 505.51

Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail ---

Beam x ----

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 482.00 505.51
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Level Bement Load Intensity Areal Lengt Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail ----

Beam x -----

Portal Frame b/w 81 & 82

Portal Frame b/w 82 & sa

Claddino

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level 2Slab (1) 140 3.36 6.50 73.80 247.97 479.70

Slab (2)

SDL 1.00 ----- 73.80 73.80

115mm Brick 3.00 -----

230mm Brick 5.60 ---

Column 250 SHS 9 0.68 ----- 4.50 3.06

Filled Cone Dia in r232 1.01 ----- 4.50 4.57

Beam 900 WS 175 1.75 9.00 15.75

Beam 410 us 54 0.54 36.90 19.93

Claddino

No of Similar floor including this 1 Total Load 365.07 479.70 365.07 479.70

Level 1 Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column ---

BeamGB1 800 x 400 7.68 -----

BeamGB2 500 x 400 4.80 11.20 53.76

Pile Cap 800 x 800 15.36 0.80 12.29

No of Similar floor including this 1 Total Load 66.05 0.00 431.12 479.70

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall -----

Beam x -

x

No of Similar floor including this 1 Total Load 0.00 0.00 431.12 479.70

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column/Wail ---

Beam x ---

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 431.12 479.70
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Level Bement Load Intensity Area/ Lengt Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column/Wail -----

Beam x ---

Portal Frame b/w S1 & S2

Portal Frame b/w S2 & E 21.00 21.00 0.61 12.90 12.90

CladdlnQ 0.15 38.70 5.81

M&EPlants

No of Similar floor including this 1 Total Load 18.71 12.90 18.71 12.90

Level 2Slab (1) 140 3.36 6.50 36.90 123.98 239.85

Slab (2)

SDL 1.00 ---- 36.90 36.90

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 250 SI-IS 9 0.68 ----- 4.50 3.06

Filled Cone Dia in r232 1.01 ..__..- 4.50 4.57

Beam 900 WB 175 1.75 9.00 15.75

Beam 410 UB 54 0.54 18.45 9.96

CladdinQ 0.15 58.50 8.78

No of Similar floor includinQ this 1 Total Load 203.00 239.85 221.71 252.75

Level 1 Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column --

BeamGB1 800 x 400 7.68 ---- 9.00 69.12

BeamGB2 500 x 400 4.80 4.10 19.68

Pile Cap 900 x 2400 51.84 0.80 41.47

No of Similar floor including this 1 Total Load 130.27 0.00 351.98 252.75

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail ---

Beam x ----

x

No of Similar floor including this 1 Total Load 0.00 0.00 351.98 252.75

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall --

Beam x ---

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 351.98 252.75
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level Element load Intensity Area/ lengt Total load from Eleme Cumulative load

Dead live Dead live Dead live

Roof Slab (1)

Slab (2)

SDl -----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail ----

Beam x ----

Portal Frame @ S4 37.00 45.00 0.33 12.21 14.85

Portal Frame b/w S2 & S3 -

CladdinQ

M&E Plants

No of Similar floor including this 1 Total load 12.21 14.85 12.21 14.85

level 2Slab (1) 140 3,36 6.50 60.00 201.60 390.00

Slab (2) Staircase

SOL 1.00 ----- 60.00 60.00

115mm Brick 2.5 3.00 ----- 6.25 46.88

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Dia in mm 232 1.01 --_..- 4.60 4.67

Beam 800 WB 122 1.22 12.00 14.64

Beam 410 UB 54 0.54 32.80 17.71

CladdinQ

No of Similar floor including this 1 Total load 348.63 390.00 360.84 404.85

level 1 Slab (1)

Slab (2)

SOL -----

115mm Brick 3.00 -_..-

230mm Brick 5.60 -----

Column -----

BeamGB1 800 x 400 7.68 ---- 7.50 57.60

BeamGB2 500 X 400 4.80 4.10 19.68

Pile Cap 8@X 850 17.34 0.80 13.87

No of Similar floor including this 1 Total load 91.15 0.00 451.99 404.85

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall -----

Beam x ----

x

No of Similar floor including this 1 Total load 0.00 0.00 451.99 404.85

Slab (1)

Slab (2)

SDl -----

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column/Wail -----

Beam x --

Beam x

No of Similar floor includinQ this 1 Total load 0.00 0.00 451.99 404.85
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Level Bement Load Intensity Area/ Lengt Total Load from Berne Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -

230mm Brick 5.60 --

Column/Wail --

Beam x ---

Portal Frame @ S5

Portal Frame b/w S2 & S3

CladdinQ

M&E Plants

No of Similar floor Including this 1 Total Load 0.00 0.00 0.00 0.00

Level 2Slab (1) 140 3.36 6.50 78.75 264.60 511.88

Slab (2) StaIrcasa

SOL 1.00 ----- 78.75 78.75

115mm Brick 2.5 3.00 --- 8.50 63.75

230mm Brick 5.60 ---

Column 250 SHS 6 0.46 ----- 4.60 2.11

Filled Cone Dia in r238 1.07 ------- 4.60 4.91

Beam 800 WB 122 1.22 11.50 14.03

Beam 410 UB 54 0.54 32.80 17.71

Claddina

No of Similar floor including this 1 Total Load 445.87 511.88 445.87 511.88

Level 1 Slab (1)

Slab (2)

SOL -_..-

115mm Brick 3.00 -_..-

230mm Brick 5.60 --_..-

Column ---

BeamGB1 800 x 400 7.68 -----

BeamGB2 500 x 400 4.80 11.60 55.68

PileCao 850 x 850 17.34 0.80 13.87

No of Similar floor including this 1 Total Load 69.55 0.00 515.42 511.88

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ----

Beam x -_..-

x

No of Similarfloor including this 1 Total Load 0.00 0.00 515.42 511.88

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 --

Column/Wail -----

Beam x -----

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 515.42 511.88
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Level Bement Load Intensity Area/ Lengt Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 -

230mm Brick 5.60 -

Column/Wall --

Beam x ---

Portal Frame @ S5 17.00 16.00 0.81 13.73 12.92

Portal Frame b/w S2 & S3

CladdinQ 0.15 45.15 6.77

No of Similar floor including this 1 Total Load 20.50 12.92 20.50 12.92

Level~ Slab (1) 140 3.36 6.50 39.38 132.30 255.94

Slab (2) Staircase

SDL 1.00 ---- 39.38 39.38

115mm Brick 2.5 3.00 ---

230mm Brick 5.60 -----

Column 250 SHS 6 0.46 ----- 4.60 2.11

Filled Cone Dia in r23 1.07 ----- 4.60 4.91

Beam 800 WB 122 1.22 34.00 41.48

Beam 410 UB 54 0.54 7.50 4.05

Pre-cast CladdinQ 175 4.20 42.00 176.40

Cladding 0.15 26.25 3.94

No of Similar floor including this 1 Total Load 404.57 255.94 425.07 268.86

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column ----

eamGB1 800 x 400 7.68 --

eamGB2 500 x 400 4.80 15.70 75.36

Pile Cap 850 x 850 17.34 0.80 13.87

Pre-cast Claddlna 175 4.20 56.70 238.14

No of Similar floor including this 1 Total Load 327.37 0.00 752.44 268.86

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 --

Column/Wail --

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 752.44 268.86

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -

230mm Brick 5.60 ---

Column/Wail ---

Beam x -

Beam x

No of Similar floor ineludina this 1 Total Load 0.00 0.00 752.44 268.86
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Level Element Load Intensitv Areal Lengt Total Load from Beme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 --

230mm Brick 5.60 --

Column/Wail ---

Beam x ---

Portal Frame @ 84 24.00 25.00 1.00 24.00 25.00

Portal Frame blw 82 & S3

CladdinQ

M&E Plants

No of Similar floor including this 1 Total Load 24.00 25.00 24.00 25.00

Level Slab (1) 140 3.36 6.50 51.46 172.91 334.49

Slab (2)

SOL 1.00 ----- 51.46 51.46

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 310 uc 137 7.44 --- 4.70 34.98

Filled Cone Dia in mm ----- 4.70 0.00

Beam 700 we 132 1.32 8.30 10.96

Beam 410 ue 54 0.54 0.00

Beam 460 UB 67 0.67 20.75 13.90

Cladding 0.15 53.95 8.09

No of Similar floor including this 1 Total Load 292.29 334.49 316.29 359.49

Level 1 Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column --

BeamGB1 800 X 400 7.68 ----- 8.30 63.74

BeamGB2 500 x 400 4.80 6.20 29.76

Pile Cao 650 x 650 17.34 1.00 17.34

CladdinQ 0.15 44.82 6.72

No of Similar floor including this 1 Total Load 117.57 0.00 433.86 359.49

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail --

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 433.86 359.49

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5:60 ---

Column/Wail -----

Beam x ----

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 433.86 359.49
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Level Element Load Intensitv Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 -

230mm Brick 5.60 -

Column/Wall --

Beam x ---

Portal Frame @ S4

Portal Frame bfw S2 & 53

Claddina

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0,00

Level ~ Slab (1) 140 3.36 6.50 85.49 287.25 555.69

Slab (2)

SDL 1.00 ------ 85.49 85.49

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column 310 uc 137 7.44 ----- 4.50 33.49

Filled Cone Dia in r _.._-- 4.50 0.00

Beam 900 WB 172 1.72 14.50 24.94

Beam 410 UB 54 0.54 12.30 6.64

Beam 460 UB 67 0.67 20.75 13.90

Cladding

No of Similar floor includin!l this 1 Total Load 451.71 555.69 451.71 555.69

Level 1 Slab (1)

Slab (2)

SDL --_..-

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column ----

BeamGB1 800 x 400 7.68 ----- 10.30 79.10

BeamGB2 500 x 400 4.80 3.00 14.40

Pile Cap 900 x 2400 51.84 1.00 51.84

KBrace

No of Similar floor Including this 1 Total Load 145.34 0.00 597.05 555.69

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column/Wail ---

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 597.05 555.69

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ----

Beam x --

Beam x

No of Similar floor includin!l this 1 Total Load 0.00 0.00 597.05 555.69
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Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 -

Column/Wall --

Beam x ---

Portal Frame @ S4 47.00 53.00 1.00 47.00 53.00

Portal Frame b/w S2 & S3

Claddlna

M&E Plants 30.00 0.25 7.50

No of Similar floor including this 1 Total Load 54.50 53.00 54.50 53.00

Level ~ Slab (1) 140 3.36 6.50 68.06 228.68 442.39

Slab (2)

SOL 1.00 .._--- 68.06 68.06

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column 310 uc 137 7.44 ....._-- 4.40 32.75

Filled Cone Dia in mm ----- 4.40 0.00

Beam 1000 WB 215 2.15 8.30 17.85

Beam 410 UB 54 0.54 24.60 13.28

Beam 700 WB 132 1.32 8.20 10.82

Cladding

No of Similar floor including this 1 Total Load 371.44 442.39 425.94 495.39

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column ---

BeamGB1 800 X 400 7.68 ---- 8.20 62.98

BeamGB2 500 X 400 4.80 12.40 59.52

Pile Cap 850 x 850 17.34 1.00 17.34

No of Similar floor including this 1 Total Load 139.84 0.00 565.78 495.39

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail --

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 565.78 495.39

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 --

Column/Wail --

Beam x --

Beam x

No of Similar floor includino this 1 Total Load 0.00 0.00 565.78 495.39
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Level Element Load Intensitv Area/ Lengt Total Load from Eleme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 --

Column/Wail ---

Beam x -

Portal Frame @ 84

Portal Frame blw 82 & S3

Claddlna

M&E Plants

No of Similar floor Including this 1 Total Load 0.00 0.00 0.00 0.00

Leval~ Slab (1) 140 3.36 6.50 68.06 228.68 442.39

Slab (2)

SDL 1.00 ----- 68.06 68.06

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column 310 uc 137 1.37 ----- 4.50 6.17

Filled Cone Dia in r ----- 4.50 0.00

Beam 900 WB 175 1.75 8.30 14.53

Beam 410 UB 54 0.54 24.60 13.28

Beam 700 UB 132 1.32 8.20 10.82

No of Similar floor Including this 1 Total Load 341.54 442.39 341.54 442.39

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column --

BeamGB1 800 x 400 7.68 -- 8.20 62.98

BeamGB2 500 X 400 4.80 8.30 39.84

Pile CaD 900 X 2400 51.84 1.00 51.84

No of Similar floor including this 1 Total Load 154.66 0.00 496.20 442.39

Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column/Wail --

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 496.20 442.39

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column/Wail -----

Beam x --

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 496.20 442.39
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Level Element Load Intensity Area/ Lenot Total Load from Eleme Cumulative Load

- Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column/Wail ----

Beam x ----

Portal Frame @ S4 35.00 42.00 1.00 35.00 42.00

Portal Frame. b/w S2 & 53

CladdinQ

M&E Plants 30.00 0.25 7.50

No of Similar floor including this 1 Total Load 42.50 42.00 42.50 42.00

Level ~ Slab (1) 140 3.36 6.50 68.06 228.68 442.39

Slab (2)

SDL 1.00 ----- 68.06 68.06

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 310 uc 137 1.37 -..---- 4.60 6.30

Filled Cone Dia in r --_..- 4.60 0.00

Beam BOO WB 135 1.35 9.00 12.15

Beam 410 UB 54 0.54 24.60 13.28

Beam 700 UB 132 1.32 8.20 10.82

No of Similar floor including this 1 Total Load 339.30 442.39 381.80 484.39

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -_..-

Column ----

BeamGB1 BOO x 400 7.68 ---- 8.20 62.98

BeamGB2 500 x 400 4.80 8.30 39.84

Pile Cao 850 x 850 17.34 1.00 17.34

No of Similar floor including this 1 Total Load 120.16 0.00 501.96 484.39

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall

Beam x -----

x

No of Similar floor including this 1 Total Load 0.00 0.00 501.96 484.39

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ..---

Column/Wail -----

Beam x ---

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 501.96 484.39
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Level Bement Load Intensity Area/ Lengt Total Load from Beme Cumulative Load

Dead Live Dead LIve Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -

230mm Brick 5.60 --

Column/WaIl ---

Beam x ----

Portal Frame @ 54 0.00 0.00

Portal Frame b/w S2 & ~ 0.00 0.00

Cladding

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level ~ Slab (1) 140 3.36 6.50 68.06 228.68 442.39

Slab (2)

SDL 1.00 ---...- 68.06 68.06

115mm Brick 3.00 -----

’230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ---- 4.60 3.13

Filled Cone Dia in nm 1.01 ----- 4.60 4.67

Beam 800 WB 135 1.35 8.30 11.21

Beam 410 UB 54 0.54 24.60 13.28

Beam 700 UB 132 1.32 8.20 10.82

No of Similar floor including this 1 Total Load 339.85 442.39 339.85 442.39

Level 1 Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column -----

BeamGB1 800 x 400 7.68 ----- 8.20 62.98

BeamGB2 500 x 400 4.80 8.30 39.84

Pile Cap 850 x 850 17.34 1.00 17.34

.’

No of Similar floor including this 1 Total Load 120.16 0.00 460.01 442.39

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 --

230mm Brick 5.60 ----

Column/WaIl ----

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 460.01 442.39

Slab (1) .

Slab (2)

SDL -

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/WaIl -----

Beam x ----

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 460.01 442.39

--- ")’ 
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Level Element Load Intensity Areal Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 -

Column 1 Wall --

Beam x -----

Portal Frame @ 54 37.00 45.00 1.00 37.00 45.00

Portal Frame b/w S2 & 53

Claddin 0.15 30.10 4.52

M&E Plants

No of Similar floor including this 1 Total Load 41.52 45.00 41.52 45.00

Level Slab (1) 140 3.36 6.50 34.03 114.34 221.20

Slab (2) Stairc 225 5.40 4.00 17.00 91.80 68.00

SDL 1.00 ----- 34.03 34.03

115mm Brick 2.5 3.00 ----- 8.25 61.88

230mm Brick 5.60 ----

Column 310 uc 137 1.37 ----- 4.60 6.30

Filled Conc Dia in r ------ 4.60 0.00

Beam 800 WB 122 1.22 8.30 10.13

Beam 410 UB 54 0.54 16.40 8.86

Claddina 0.15 45.50 6.83

No of Similar floor including this 1 Total Lcad 334.15 289.20 375.67 334.20

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 6.5 3.00 ----- 8.25 160.88

230mm Brick 5.60 ----

Column ----

BeamGB1 800 X 400 7.68 ----- 9.00 69.12

BeamGB2 500 X 400 4.80 4.10 19.68

Pile CaD 850 x 850 17.34 1.00 17.34

No of Similar floor including this 1 Total Load 267.02 0.00 642.68 334.20

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column 1 Wall ---

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 642.68 334.20

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column 1 Wall ----

Beam x ----

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 642.68 334.20

()
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Level Bement Load Intensitv Area/ Lengt Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 --

Column/Wail ---

Beam x --

Portal Frame @ 54 37.00 45.00 0.50 18.50 22.50

Portal Frame b/w S2 & 53

Claddina 0.15 32.25 4.84

M&E Plants

No of Similar floor including this 1 Total Load 23.34 22.50 23.34 22.50

Level Slab (1) 140 3.36 6.50 39.75 133.56 258.38

Slab (2) Stairc 225 5.40 4.00 17.00 91.80 68.00

SDL 1.00 ---- 39.75 39.75

115mm Brick 2.5 3.00 ----- 7.75 58.13

230mm Brick 5.60 ----

Column 250 SHS 6 0.46 ----- 4.60 2.11

Filled Cone Dia in r238 1.07 ----- 4.60 4.91

Beam aoo WB 122 1.22 4.00 4.88

Beam 410 UB 54 0.54 10.25 5.54

Claddina 0.15 48.75 7.31

No of Similar floor including this 1 Total Load 347.99 326.38 371.33 348.88

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 6.5 3.00 --- 7.75 151.13

230mm Brick 5.60 --

Column --

BeamGB1 BOO x 400 7.68 --- 7.50 57.60

BeamGB2 500 x 400 4.80 4.00 19.20

Pile Cap 800 x 800 15.36 0.80 12.29

No of Similar floor including this 1 Total Load 240.21 0.00 611.54 348.88

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column/Wail -----

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 611.54 348.88

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall -----

Beam x ...---

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 611.54 348.88
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Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail ---

Beam x ----

Portal Frame @ S4 17.00 16.00 1.00 17.00 16.00

Portal Frame blw S2 & sa

Claddin 0.15 38.92 5.84

M&E Plants

No of Similar floor Including this 1 Total Load 22.84 16.00 22.84 16.00

Level;; Slab (1) 140 3.36 6.50 19.88 66.78 129.19

Slab (2) Stalrc

SDL 1.00 ----- 19.88 19.88

115mmBrick 3.00 ----

230mm Brick 5.60 -----

Column 250 SHS 6 0.46 ----- 4.60 2.11

Filled Conc Dia in r238 1.07 ----- 4.60 4.91

Beam 800 WB 122 1.22 4.00 4.88

Beam 410 UB 54 0.54 10.25 5.54

Claddina 0.15 18.10 2.72

Pre-cast Cladding 175 4.20 40.73 171.05

No of Similar floor Including this 1 Total Load 277.86 129.19 300.69 145.19

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 6.5 3.00 ---- 0.00

230mm Brick 5.60 -----

Column ----

BeamGB1 800 x 400 7.68 --- 7.50 57.60

BeamGB2 500 x 400 4.80 4.00 19.20

Pile Cae 800 X 800 15.36 0.80 12.29

Pre-cast Claddin 175 4.20 48.87 205.25

No of Similar floor including this 1 Total Load 294.34 0.00 595.04 145.19

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail ----

Beam x -----

x

No of SImilar floor IncludIng this 1 Total Load 0.00 0.00 595.04 145.19

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 --

Column/Wail ---

Beam x --

Beam x

No of Similar floor includln this 1 Total Load 0.00 0.00 595.04 145.19
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Level Element Load Intensitv Area / Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 ------

230mm Brick 5.60 -----

Column/Wall -----

Beam x ---

Portal Frame @ S5 37.00 45.00 0.67 24.79 30.15

Portal Frame b/w S2 & S3

Claddina

M&E Plants

No of Similar floor Including this 1 Total Load 24.79 30.15 24.79 30.15

Level :: Slab (1) 140 3.36 6.50 72.50 243.60 471.25

Slab (2) Stalrcase

SDL 1.00 ---- 72.50 72.50

115mm Brick 2.5 3.00 --_..-

230mm Brick 5.60 ---..-

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Dia in r232 1.01 ----- 4.60 4.67

Beam 800 WB 122 1.22 28.75 35.08

Beam 410 UB 54 0.54 12.30 6.64

Claddlna

No of Similar floor including this 1 Total Load 365.62 471.25 390.41 501.40

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -_..-

230mm Brick 5.60 ----

Column ----

BeamGB1 800 X 400 7.68 ----- 6.25 48.00

BeamGB2 500 x 400 4.80 5.00 24.00

Pile Cap 850 x 850 17.34 0.80 13.87

No of Similar floor including this 1 Total Load 85.87 0.00 476.28 501.40

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall --

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 476.28 501.40

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Briok 5.60 --

Column/Wail ---

Beam x ---

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 476.28 501.40
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Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Oead Live Oead Live Oead Live

Roof Slab (1)

Slab (2)

SOL ---..-

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall -----

Beam x -----

Portal Frame @ S4 24.00 25.00 1.00 24.00 25.00

Portal Frame b/w S2& S3

CladdinQ

M&E Plants

No of Similar floor including this 1 Total Load 24.00 25.00 24.00 25.00

Level ::: Slab (1) 140 3.36 6.50 65.72 220.82 427.18

Slab (2)

SOL 1.00 ----- 65.72 65.72

115mm Brick 3.00 ------

230mm Brick 5.60 -----

Column 310 uc 137 1.37 ----- 4.70 6.44

Filled Cone Oia in r ----- 4.70 0.00

Beam 700 WB 130 1.30 10.60 13.78

Beam 800 WB 175 1.75 6.20 10.85

Beam 460 UB 0.67 26.50 17.76

Cladding 0.15 68.90 10.34

No of Similar floor including this 1 Total Load 345.70 427.18 369.70 452.18

Level 1 Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column ---

BeamGB1 800 x 400 7.68 ----- 10.60 81.41

BeamGB2 500 x 400 4.80 6.20 29.76

PUe Cap 900 x 2400 51.84 1.00 51.84

CladdinQ 0.15 57.24 8.59

No of Similar floor including this 1 Total Load 171.59 0.00 541.29 452.18

Slab (1)

SIal:> (2)

SOL ----

115mm Brick 3.00 ----..-

230mm Brick 5.60 -----

Column / Wall -----

Beam x ----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 541.29 452.18

Slab (1)

Slab (2) ~

SOL ----

115mm Brick 3.00 -----

230mm Brlck 5.60 ---

Column/Wail ---

Beam x -

Beam x

No of Similar floor includlnQ this 1 Total Load 0.00 0.00 541.29 452.18

(IT)
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Level Element Load Intensity Area / Lengt Total Load from Eleme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall --

Beam x ----

Portal Frame @ 85

Portal Frame blw 82 & S3

CladdinQ

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level ;;: Slab (1) 140 3.36 6.50 109.18 366.84 709.67

Slab (2)

SDL 1.00 ----- 109.18 109.18

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ------ 4.50 3.06

Filled Cone Dla in r232 1.01 ----- 4.50 4.57

Beam 900 WB 175 1.75 16.80 29.40

Beam 410 UB 54 0.54 20.50 11.07

Beam 460 UB 0.67 26.50 17.76

Cladding

No of Similar floor including this 1 Total Load 541.88 709.67 541.88 709.67

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column ----

BeamGB1 800 x 400 7.68 ----

BeamGB2 500 x 400 4.80 11.50 55.20

Pile Cap 800 x 2050 39.36 1.00 39.36

K Brace

No of Similar floor including this 1 Total Load 94.56 0.00 636.44 709.67

Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 -----

230mm Brick 5.60 ---

Column/Wail --

Beam x --

x

No of Similar floor Including this 1 Total Load 0.00 0.00 636.44 709.67

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 --

230mm Brick 5.60 -

Column/Wall -

Beam x ----

Beam x

No of Similar floor includlnQ this 1 Total Load 0.00 0.00 636.44 709.67
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Level Element Load Intensity Area / Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail --

Beam x -----

Portal Frame @ S5 47.00 53.00 1.00 47.00 53.00

Portal Frame b/w S2 & S3

CladdinQ

M&E Plants 30.00 0.25 7.50

No ’of Similar floor including this 1 Total Load 54.50 53.00 54.50 53.00

Level 2Slab (1) 140 3.36 6.50 86.92 292.05 564.98

Slab (2)

SDL 1.00 ...._-- 86.92 86.92

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Dia in r232 1.01 ----- 4.60 4.67

Beam 800 WB 122 1.22 10.60 12.93

Beam 410 UB 54 0.54 41.00 22.14

Claddina

No of Similar floor including this 1 Total Load 421.84 564.98 476.34 617.98

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column -----

Beam GB1 800 x 400 7.68 -----

BeamGB2 500 x 400 4.80 9.40 45.12

PlleCao 800 X BOO 15.36 0.80 12.29

No of Similar floor including this 1 Total Load 57.41 0.00 533.75 617.98

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ----

Beam x ----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 533.75 617.98

Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column/Wail --

Beam x ---

Beam x

No of Similar floor IncludinQ this 1 Total Load 0.00 0.00 533.75 617.98
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Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SOL -----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wa" -----

Beam x -----

Portal Frame @ S5

Portal Frame b/w S2 & S3

Claddina

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level ~ Slab (1) 140 3.36 6.50 86.92 292.05 564.98

Slab (2)

SOL 1.00 ---- 86.92 86.92

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Oia in r232 1.01 ----- 4.60 4.67

Beam 800 WB 122 1.22 10.60 12.93

Beam 410 UB 54 0.54 41.00 22.14

Claddina

No of Similar floor including this 1 Total Load 421.84 564.98 421.84 564.98

Level 1 Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column -----

BeamGB1 800 x 400 7.68 -----

BeamGB2 500 x 400 4.80 9.40 45.12

Pile Cap 800 x 800 15.36 0.80 12.29

No of Similar floor including this 1 Total Load 57.41 0.00 479.25 564.98

Slab (1)

Slab (2)

SOL --

115mm Brick 3.00 -----

230mm Brick 5.60 ---

Column/Wa" ----

Beam x --

x

No of Similar floor including this 1 Total Load 0.00 0.00 479.25 564.98

Slab (1)

Slab (2)

SOL --

115mm Brick 3.00 --

230mm Brick 5.60 -----

Column/Wa" ---

Beam x ----

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 479.25 564.98

Total Short Term Uve Load

2~1()S~
Total Long Term Uve Load395.49 225.99



Level Element Load Intensity Area/ Langt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 --_..-

230mm Brick . 5.60 -----

Column/Wall ..._---

Beam x -----

Portal Frame @ S5 32.00 39.00 1.00 32.00 39.00

Portal Frame blw S2 & S3

Claddina

M&E Plants 30.00 0.25 7.50

No of Similar floor including this 1 Total Load 39.50 39.00 39.50 39.00

Level ~ Slab (1) 140 3.36 6.50 86.10 289.30 559.65

Slab (2)

SDL 1.00 ----- 86.10 86.10

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ---- 4.60 3.13

Filled Cone Dia in r232 1.01 ----- 4.60 4.67

Beam 800 WB 135 1.35 10.50 14.18

Beam 410 UB 54 0.64 41.00 22.14

Claddina

No of Similar floor including this 1 Total Load 419.51 559.65 459.01 598.65

Level 1 Slab (1)

Slab (2)

SDL _.._--

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column -----

BeamGB1 800 X 400 7.68 ....._--

BeamGB2 500 X 400 4.80 9.35 44.88

Pile Cap 800 X 800 15.36 0.80 12.29

No of Similar floor including this 1 Total Load 57.17 0.00 516.18 598.65

Slab (1)

Slab (2)

SDL .._---

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ---

Beam x ----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 516.18 598.65

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ----

Beam x -----

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 516.18 598.65

t7.
.. ~J

’.7~. ,o 
I 

.. .

LOAD TAKING SHEET 

Job name: .B~’!!.!!.4!!J!..i!..~e Redeve/~e!!!’!!...’!~_Z~,?!:,~___.__..._..._..__......_.._..... Job No. 

Subject ..~~~EE.!.~._~..~!~.!;.!.~~~~~...~?!!.~!_~.!~!.~~....._._.......................w..._ Page no 
Calculated by .~~~!. .~~.~..................... Reviewed By .~~.~!.~...I~r.?~.~~........................ Date

I2711265 
~~"-"-"-""""-"-"-""" 

Sheet 1 of . 

25/05/2004

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

419.06 Total Long Term Live Load ITotal Short Term Live Load 223.86

I



I

I

I

I

I

I

I

Ie) 
I

I

I

I

I

I 

I

I

I

I

I

I

I

Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column /Wall -----

Beam x -----

Portal Frame @ S5 0.00 0.00

Portal Frame b/w S2 & E 0.00 0.00

Claddina

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level ~ Slab (1) 140 3.36 6.50 86.10 289.30 559.65

Slab (2)

SDL 1.00 ----- 86.10 86.10

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 6 0.46 ----- 4.60 2.11

Filled Cone Dia in r2S8 1.07 ----- 4.60 4.91

Beam 800 WS 135 1.35 10.50 14.18

Beam 410 us 54 0.54 41.00 22.14

Claddina

No of Similar floor including this 1 Total Load 418.74 559.65 418.74 559.65

Level 1Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column --

BeamGB1 800 X 400 7.68 -----

Beam GB2 500 X 400 4.80 13.45 64.56

Pile Cap 800 x 800 15.36 0.80 12.29

No of Similar floor including this 1 Total Load 76.85 0.00 495.59 559.65

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 .._----

230mm Brick 5.60 -----

Column/Wall ----

Beam x -

x

No of Similar floor including this 1 Total Load 0.00 0.00 495.59 559.65

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column/Wail ---

Beam x ---

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 495.59 559.65
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Level Bement Load Intensitv Area / Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ---

Beam x -----

Portal Frame @ S5

Portal Frame b/w S2 & S3

CladdinQ

M&E Plants

No of Similar floor includinQ this 1 Total load 0.00 0.00 0.00 0.00

level ~ Slab (1) 140 3.36 6.50 60.90 204.62 395.85

Slab (2) Staircase

SDL 1.00 ----- 60.90 60.90

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 ...----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Conc Dia in r232 . 1.01 --_..- 4.60 4.67

Beam 800 WB 122 1.22 27.75 33.86

Beam 410 UB 54 0.54 12.30 6.64

Claddina

No of Similar floor including this 1 Total load 313.82 395.85 313.82 395.85

Level 1 Slab (1)

Slab (2)

SDL ...---

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column ..---

BeamGB1 800 x 400 7.68 ...---- 5.25 40.32

BeamGB2 500 x 400 4.80 4.10 19.68

Pile Cap 850 x 850 17.34 0.80 13.87

No of Similar floor including this 1 Total Load 73.87 0.00 387.69 395.85

Slab (1)

Slab (2)

SDL ..---

115mm Brick 3.00 ...----

230mm Brick 5.60 -----

Column/Wall -----

Beam x ..---

x

No of Similar floor Including this 1 Total Load 0.00 0.00 387.69 395.85

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 --

Column/Wall --

Beam x ---

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 387.69 395.85
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Level Bement Load Intensity Area / Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall -----

Beam x -----

Portal Frame @ S6 37.00 45.00 1.00 37.00 45.00

Portal Frame b/w S2 & S3

Claddina

M&E Plants

No of Similar floor Including this 1 Total Load 37.00 45.00 37.00 45.00

Level ~ Slab (1) 140 3.36 6.50 60.90 204.62 395.85

Slab (2) Sial,,,,,,,,

SDL 1.00 ----- 60.90 60.90

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Dla In r232 1.01 ----- 4.60 4.67

Beam 800 WB 122 1.22 27.75 33.86

Beam 410 UB 54 0.54 12.30 6.64

Claddina

No of Similar floor Including this 1 Total Load 313.82 395.85 350.82 440.85

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---..-

230mm Brick 5.60 ----

Column ----

BeamGB1 BOO X 400 7.68 ----- 5.25 40.32

BeamGB2 500 X 400 4.80 7.50 36.00

Pile Cap 850 x 850 17.34 0.80 13.87

No of Similar floor including this 1 Total Load 90.19 0.00 441.01 440.85

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 .._--

230mm Brick 5.60 ----

Column/Wail ---

Beam x -----

x

No of Similar floo r Including this 1 Total Load 0.00 0.00 441.01 440.85

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 --

Column/Wail -

Beam x ---

Beam x

No of Similar floor includlna this 1 Total Load 0.00 0.00 441.01 440.85
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Level Element Load Intensitv Area/ Lengt Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall -----

Beam x -----

Portal Frame @ S5 17.00 16.00 0.19 3.23 3.04

Portal Frame @ S6 17.00 16.00 1.00 17.00 16.00

CladdinQ 0.15 53.75 8.06

No of Similar floor including this 1 Total Load 28.29 19.04 28.29 19.04

Level:;Slab (1) 140 3.36 6.50 86.25 289.80 560.63

Slab (2) Stalrc

SOL 1.00 ----- 86.25 86.25

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Oia in r232 1.01 ----- 4.60 4.67

Beam 800 WB 122 1.22 49.40 60.27

Beam 410 UB 54 0.54

Pre-cast CladdinQ 175 4.20 34.50 144.90

Cladding 0.15 40.25 6.04

No of Similar floor including this 1 Total Load 595.06 560.63 623.35 579.67

Level 1 Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column ----

BeamGB1 800 x 400 7.68 ----

BeamGB2 500 x 400 4.80 19.00 91.20

Pile Cap 700 x 2100 35.28 1.00 35.28

Pre-cast CladdinQ 175 4.20 62.10 260.82

No of Similar floor including this 1 Total Load 387.30 0.00 1010.65 579.67

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 -----

230mm Brick 5.60 ---..-

Column/Wall ----

Beam x ----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 1010.65 579.67

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 --

230mm Brick 5.60 ---

Column/Wail --

Beam x ---

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 1010.65 579.67
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Level Element Load Intensitv Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SOL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -------

Column/Wall -..---

Beam x -----

Portal Frame @ S7 17.00 16.00 1.00 17.00 16.00

Portal Frame @ S6

Claddino 0.15 45.15 6.77

No of Similar floor including this 1 Total Load 23.77 16.00 23.77 16.00

Level ’.: Slab (1) 140 3.36 6.50 78.75 264.60 511.88

Slab (2) Staircase

SOL 1.00 ------ 78.75 78.75

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 -----

Column 250 SHa 9 0.68 ---..- 4.60 3.13

Filled Cone Oia in r2S2 1.01 ----- 4.60 4.67

Beam 800 WB 122 1.22 49.40 60.27

Beam 410 UB 54 0.54

Pre-cast Claddina 175 4.20

Cladding 0.15 68.25 10.24

No of Similar floor includino this 1 Total Load 421.66 511.88 445.43 527.88

Level 1 Slab (1)

Slab (2)

SOL -----

115mm Brick 6.5 3.00 ---- 0.00

230mm Brick 5.60 -----

Column ----

BeamGB1 800 x 400 7.68 -----

BeamGB2 500 X 400 4.80 18.00 86.40

Pile Cap 850 x 850 17.34 0.80 13.87

Pre-cast Claddino 150 3.60 56.70 204.12

No of Similar floor including this 1 Total Load 304.39 0.00 749.82 527.88

Slab (1)

Slab (2)

SOL ..----

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail -----

Beam x -----

x

No of Similar floor including this 1 Total Load 0.00 0.00 749.82 527.88

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 .._---

230mm Brick 5.60 ---

Column/Wail

Beam x ---

Beam x

No of Similar floor includino this 1 Total Load 0.00 0.00 749.82 527.88

Total Short Term Uve Load 2.1\1059Total Long Term Uve Load369.51 204.75



Level Element Load Intensitv Area / Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall -----

Beam x -----

Portal Frame @ S8 24.00 25.00 1.00 24.00 25.00

Portal Frame blw S2 & S3

Claddina

M&E Plants

No of Similar floor includin this 1 Total Load 24.00 25.00 24.00 25.00

Mezza Slab (1) 160 3.84 3.00 32.55 124.99 97.65

Floor Slab (2)

SDL 0.50 ------ 32.55 16.28

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 -----

Column 310 vc 137 1.37 .._-- 4.60 6.30

Filled Cone Dia in r ---- 4.60 0.00

Beam 800 WB 132 1.32 10.60 13.99

Beam 500 VB 82 0.82 18.60 15.25

Internal Partition 1.00 15.50 15.50

Cladding 0.15 26.25 3.94

No of Similar floor including this 1 Total Load 196.25 97.65 220.25 122.65

Level 2Slab (1) 140 3.36 6.50 65.10 218.74 423.15

Slab (2)

SDL 1.00 ----- 65.10 65.10

115mm Brick 3.5 3.00 --

230mm Brick 5.60 ---..-

Column 310 vc 137 1.37 ---- 4.70 6.44

Filled Cone Dia in r ----- 4.70 0.00

Beam 700 WB 130 1.30 16.70 21.71

Beam 800 WB 122 1.22 0.00

Beam 460 VB f>7 0.67 26.25 17.59

Cladding 0.15 36.75 5.51

No of Similar floor including this 1 Total Load 335.09 423.15 555.34 545.80

Slab (1)
--

Level 1

Slab (2)

SDL -----

115mm Brick 3.00 .._---

230mm Brick 5.60 ___00-

Column -----

BeamGB1 800 x 400 6.34 ----- 10.50 66.53

BeamGB2 500 x 400 3.46 6.20 21.43

Pile Cap 850 x 850 17.34 1.00 17.34

Claddlna 0.15 57.24 8.59

No of Similar floor including this 1 Total Load 113.88 0.00 669.22 545.80

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -

230mm Brick 5.60 ---

Column /Wall ---

Beam x ----

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 669.22 545.80
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Level Element Load Intensity Areal Lengt Total Load from Eleme Cumula ve Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SOL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ----

Beam x -----

Portal Frame @ S8

Portal Frame blw S2 & S3

Cladding

M&E Plants

No of Similar floor includino this 1 Total Load 0.00 0.00 0.00 0.00

Mezza Slab (1) 160 3.84 3.00 32.55 124.99 97.65

Floor Slab (2)

SOL 0.50 ---- 32.55 16.28

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 --

Column 325 CHS 9.5 0.74 ----- 4.60 3.40

Filled Cone Dia in r306 1.76 ----- 4.60 8.12

Beam 800 we 132 1.32 5.25 6.93

Beam 500 ue 82 0.82 18.60 15.25

Beam 460 us 67 0.67

Internal Wall 1.00 28.63 28.63

No of Similar floor including this 1 Total Load 203.59 97.65 203.59 97.65

Level Slab (1) 140 3.36 6.50 108.15 363.38 702.98

Slab (2)

SOL 1.00 --- 108.15 108.15

115mm Brick 3.5 3.00 --

230mm Brick 5.60 ---

Column 310 uc 137 1.37 -- 4.60 6.30

Filled Cone Dla In r ---- 4.60 0.00

Beam 800 we 122 1.22 16.70 20.37

Beam 410 UB 54 0.54 20.50 11.07

Beam 460 UB 57 0.67 26.25 17.59

Cladding 0.15

No of Similar floor including this 1 Total Load 526.87 702.98 730.46 800.63

Level 1 Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ---

Column ---

BeamGB1 800 X 400 6.34 -----

BeamGB2 500 X 400 3.46 11.45 39.57

Pile Cap 700 x 2100 28.22 1.00 28.22

Claddlno 0.15

No of Similar floor Including this 1 Total Load 67.80 0.00 798.26 800.63

Slab (1)

Slab (2)

SOL --

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall ----

Beam x ---

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 798.26 800.63
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Level Element Load Intensity Area / Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall --

Beam x --_..-

Portal Frame @ S5

Portal Frame b/w S2 & S3

Claddina

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level 2Slab (1) 140 3.36 6.50 86.92 292.05 564.98

Slab (2)

SDL 1.00 -.._-- 86.92 86.92

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Dia in r232 1.01 --_.._- 4.60 4.67

Beam 800 WB 122 1.22 10.60 12.93

Beam 410 us 54 0.54 41.00 22.14

Claddina

No of Similar floor inclUding this 1 Total Load 421.84 564.98 421.84 564.98

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Briek 3.00 ----

230mm Brick 5.60 -----

Column -----

Beam GlB1 BOO X 400 7.68 -----

Beam GlB2 500 X 400 4.80 9.40 45.12

Pile Cap 700 x 2100 35.28 1.00 35.28

No of Similar floor including this 1 Total Load 80.40 0.00 502.24 564.98

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ...._--

230mm Brick 5.60 ----

Column/WaIl ----

Beam x ----

x

No of Similar floor including this 1 Total Load 0.00 0.00 502.24 564.98

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall -

Beam x ---

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 502.24 564.98
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Level Element Load Intensity Area I Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 -----

230mm Brick 5.60 ------

Column/Wall ----

Beam x -----

Portal Frame @ 85 32.00 39.00 1.00 32.00 39.00

Portal Frame blw 82 & S3

Claddin

M&E Plants 30.00 0.25 7.50

No of Similar floor including this 1 Total Load 39.50 39.00 39.50 39.00

Level ::: Slab (1) 140 3.36 6.50 86.10 289.30 559.65

Slab (2)

SDL 1.00 ------ 86.10 86.10

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Dia in r232 1.01 ----- 4.60 4.67

Beam BOO WB 135 1.35 10.50 14.18

Beam 410 UB 54 0.54 41.00 22.14

Claddin

No of Similar floor including this 1 Total Load 419.51 559.65 459.01 598.65

Level 1 Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column -----

BeamGB1 BOO x 400 7.68 -----

BeamGB2 500 x 400 4.80 9.35 44.88

Pile Cap 700 x 2100 35.28 1.00 35.28

No of Similar floor including this 1 Total Load 80.16 0.00 539.17 598.65

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall -----

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 539.17 598.65

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall --

Beam x ---

Beam x

No of Similar floor includina this 1 Total Load 0.00 0.00 539.17 598.65

Total Short Term Uve Load
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Level Element Load Intensity Area / Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 .._---

230mm Brick 5.60 ---

Column/Wall --

Beam x ----

Portal Frame @ S5 0.00 0.00

Portal Frame b/w S2 & l: 0.00 0.00

Cladding

M&E Plants

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level’ Slab (1) 140 3.36 6.50 86.10 289.30 559.65

Slab (2)

SOL 1.00 --_..- 86.10 86.10

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column 250 SHS 6 0.46 ---- 4.60 2.11

Filled Cone Oia in r238 1.07 ---- 4.60 4.91

Beam 800 we 135 1.35 10.50 14.18

Beam 410 ue 54 0.54 41.00 22.14

Claddina

No of Similar floor Including this 1 Total Load 418.74 559.65 418.74 559.65

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column ----

BeamGB1 800 X 400 7.68 -----

BeamGB2 500 X 400 4.80 13.45 64.56

Pile Cap 700 x 2100 35.28 0.80 28.22

No of Similar floor including this 1 Total Load 92.78 0.00 511.52 559,65

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 --_..-

230mm Brick 5.60 -_...-

Column/Wall ---

Beam x --

x

No of Similar floor Including this 1 Total Load 0.00 0.00 511.52 559.65

Slab (1)

Slab (2)

SDL -

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column/Wall --

Beam x ----

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 511.52 559.65
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Level Element Load IntensIty Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL .....---

115mm Brick 3.00 -----

230mm Brick 5.60 ----

Column/Wail ----

Beam x .....---

Portal Frame @ S6 37.00 45.00 1.00 37.00 45.00

Portal Frame b/w S2 & S3

CladdinQ

M&E Plants

No of Similar floor including this 1 Total Load 37.00 45.00 37.00 45.00

Level ::; Slab (1) 140 3.36 6.50 53.29 179.05 346.37

Slab (2) Canopy 10.5 0.25 0.25 21.00 5.29 5.25

SDL 1.00 ---- 74.29 74.29

115mm Brick 2.5 3.00 ----

230mm Brick 5.60 ----

Column 250 SHS 9 0.68 ----- 4.60 3.13

Filled Cone Dia in r232 1.01 ----- 4.60 4.67

Beam 800 WS 122 1.22 30.38 37.06

Beam 410 us 54 0.54 16.40 8.86

CladdinQ

No of Similar floor including this 1 Total Load 312.34 351.62 349.34 396.62

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5.60 .._---

Column ---

BeamGB1 800 x 400 7.68 ....--- 7.88 60.48

BeamGB2 500 x 400 4.80 7.50 36.00

Pile Cap 850 x 850 17.34 1.00 17.34

pre-cast CladdinQ 150 3.60 28.35 102.06

No of Similar floor including this 1 Total Load 215.88 0.00 565.22 396.62

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wail ---

Beam x ---

x

No of Similar floor including this 1 Total Load 0.00 0.00 565.22 396.62

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail ----

Beam x ----

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 565.22 396.62
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Level Bement Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -----

115mm Blick 3.00 -----

230mm Blick 5.60 -----

Column/Wall ----

Beam x -----

Portal Frame @ S8 17.00 16.00 1.00 17.00 16.00

Portal Frame @ S6

Claddina 0.15 54.83 8.22

No of Similar floor including this 1 Total Load 25.22 16.00 25.22 16.00

Level 2Slab (1) 140 3.36 6.50 39.38 132.30 255.94

Slab (2) Canopy 10.5 0.25 0.25 39.38 9.92 9.84

SDL 1.00 ----- 78.75 78.75

115mm Blick 2.5 3.00 -----

230mm Blick 5.60 -----

Column 250 SHS 9 0.68 ---- 4.60 3.13

Filled Cone Dia in r232 1.01 ----- 4.60 4.67

Beam 800 WB 122 1.22 27.75 33.86

Beam 410 UB 54 0.54

Pre-cast Claddina 175 4.20

Cladding 0.15 82.88 12.43

No of Similar floor including this 1 Total Load 275.06 265.78 300.28 281.78

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Blick 6.5 3.00 ----- 0.00

230mm Blick 5.60 -----

Column ---

BeamGB1 800 x 400 7.68 -----

BeamGB2 500 x 400 4.80 18.00 86.40

Pile Cap 850 x 850 17.34 0.80 13.87

Pre-cast Claddina 150 3.60 56.70 204.12

No of Similar floor including this 1 Total Load 304.39 0.00 604.67 281.78

Slab (1)

Slab (2)

SDL -----

115mm Blick 3.00 ---_..-

230mm Blick 5.60 ---

Column/Wail ----

Beam x --_..-

x

No of Similar floor Including this 1 Total Load 0.00 0.00 604.67 281.78

Slab (1)

Slab (2)

SDL ---

115mm Blick 3.00 ---

230mm Blick 5.60 -----

Column/Wall ----

Beam x --

Beam x

No of Similar floor IncludinQ this 1 Total Load 0.00 0.00 604.67 281.78
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Level Element Load Intensitv Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL ------

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall -----

Beam x -----

Portal Frame @ S9 24.00 25.00 1.00 24.00 25.00

Portal Frame blw S2 & sa

Claddina

M&E Plants

No of Similar floor including this 1 Total Load 24.00 25.00 24.00 25.00

Mezza Slab (1) 140 3.36 3.00 65.10 218.74 195.30

Floor Slab (2)

SDL 0.50 ----- 65.10 32.55

115mm Brick 2.5 3.00 --_..-

230mm Brick 5.60 -----

Column 250 SHS 9 0.68 ---~- 4.60 3.13

Filled Cone Dia in r232 1..01 ----- 4.60 4.67

Beam 800 WB 132 1.32 10.60 13.99

Beam 500 UB 82 0.82 31.00 25.42

Beam 450 UB 67 0.67

Cladding 0.15 26.25 3.94

No of Similar floor including this 1 Total Load 302.44 195.30 326.44 220.30

Level:::Slab (1) 160 3.84 6.50 65.10 249.98 423.15

Slab (2)

SDL 1.00 ----- 65.10 65.10

115mm Brick 3.5 3.00 ...._...-

230mm Brick 5.60 -----

Column 310 uc 137 1.37 --_..- 4.70 6.44

Filled Cone Dia in r ----- 4.70 0.00

Beam 700 WB 130 1.30 16.70 21.71

Beam 500 UB 82 0.82 0.00

Beam 450 UB f)l 0.67 26.25 17.59

Cladding 0.15 42.00 6.30

No cf Similar floor including this 1 Total Load 367.12 423.15 693.56 643.45

Level ~ Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column -----

BeamGB1 600 x 400 6.14 ----- 10.50 64.51

BeamGB2 500 x 400 3.26 6.20 20.24

Pile Cap 850 x 850 17.34 1.00 17.34

Claddlna 0.15 56.70 8.51

No of Similar floor including this 1 Total Load 110.59 0.00 804.15 643.45

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail -----

Beam x -----

Beam x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 804.15 64,3,.4

Total Short Term Uve Load 450.42 Total Long Term Uve Load 247.38 .\.U’-2~
(j



Level Element Load Intensity Area I Lengt Total Load from Beme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column /Wall -----

Beam x -----

Portal Frame @ 89

Portal Frame b/W 82 & 83

CladdinQ

M&E Plants

No of Similar floor includIng this 1 Total Load 0.00 0.00 0.00 0.00

Mezza Slab (1) 140 3.36 3.00 65.10 218.74 195.30

Floor Slab (2)

SDL 0.50 ----- 65.10 32.55

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 .._---

Column 325 CHS 9.5 0.74 ---- 4.60 3.40

Filled Cone Dia in mm 306 1.76 ----- 4.60 8.12

Beam 800 WB 132 1.32 10.60 13.99

Beam 500 UB 82 0.82 31.00 25.42

Beam 460 UB 67 0.67

IntemalWall 1.00 26.25 26.25

No of Similar floor inoluding this 1 Total Load 328.47 195.30 328.47 195.30

Level ~ Slab (1) 160 3.84 6.50 108.15 415.30 702.98

Slab (2)

SDL 1.00 ---- 108.15 108.15

115mm Brick 3.5 3.00 ----

230mm Briok 5.60 ...._--

Column 310 uc 137 1.37 ----- 4.60 6.30

Filled Cono Dia in r ------ 4.60 0.00

Beam 800 WB 122 1.22 16.70 20.37

Beam 410 UB 54 0.54 20.50 11.07

Beam 460 UB 67 0.67 26.25 17.59

Cladding 0.15

No of Similar floor inoluding this 1 Total Load 578.78 702.98 907.25 898.28

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 .._---

230mm Brick 5.60 -----

Column ---

BeamGB1 800 x 400 6.14 -----

BeamGB2 500 x 400 3.26 11.45 37.37

Pile Cap 700 x 2100 27.22 1.00 27.22

Cladding 0.15

No of Similar floor including this 1 Total Load 64.59 0.00 971.84 898.28

Slab (1)

Slab (2)

SOL ---

115mm Briok 3.00 ---...-

230mm Briok 5.60 ---

Column/Wall ---

Beam x ---

Beam
-

x

No of Similar floor inoluding this 1 Total Load 0.00 0.00 971.84 898.28
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Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ----

Beam x .._--

Portal Frame @ S9 22.00 21.00 1.00 22.00 21.00

Portal Frame blw S2 & S3

Claddina 0.15 45.15 6.n

M&E Plants

No of Similar floor including this 1 Total Load 28.n 21.00 28.n 21.00

Level ~ Slab (1) 140 3.36 6.50 43.05 144.65 279.83

Slab (2) Canopy 10.5 0.25 0.25 73.50 18.52 18.38

SDL 1.00 ----- 79.80 79.80

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 -----

Column 310 uc 137 1.37 ----- 4.60 6.30

Filled Cone Dla in r --- 4.60 0.00

Beam 800 we 122 1.22 10.50 12.81

Beam 410 ue 54 0.54 20.50 11.07

Pre-oast Claddlna

Cladding 0.15 68.25 10.24

No of Similar floor including this 1 Total Load 283.39 298.20 312.16 319.20

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column -----

BeamGB1 800 x 400 7.68 --_...... 10.50 80.64

BeamGB2 500 X 400 4.80 7.50 36.00

Pile CaD 850 x 850 17.34 1.00 17.34

Pre-cast Claddina 150 3.60 56.70 204.12

No of Similar floor including this 1 Total Load 338.10 0.00 650.26 319.20

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 -----

Column/Wall ----

Beam x --_.o-

X

No of Similar floor including this 1 Total Load 0.00 0.00 650.26 319.20

Slab (1)

Slab (2)

SDL --_..-

115mm Brick 3.00 -

230mm Brick 5.60 --

Column/Wail --

Beam x -

Beam x

No of Similar floor includlna this 1 Total Load 0.00 0.00 650.26 319.20
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Level Element Load Intensity Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 -----

230mm Brick 5.60 -----

Column/Wall ..----

Beam x ----

Portal Frame @ S8

Portal Frame @ S6

CladdinQ

No of Similar floor including this 1 Total Load 0.00 0.00 0.00 0.00

Level :2 Slab (1)

Slab (2) Canopy 10.5 0.25 0.25 39.38 9.92 9.84

SDL 1.00 ....--- 39.38 39.38

115mm Brick 2.5 3.00 ---...-

230mm Brick 5.60 ---

Column 250 SHS 9 0.68 ----- 5.40 3.68

Filled Cone Dia in r232 1.01 ----- 5.40 5.48

Beam we 122 1.22

Beam 410 ue 54 0.54

Pre-cast CladdinQ 175 4.20

Cladding 0.15 19.13 2.87

No of Similar floor including this 1 Total Load 61.32 9.84 61.32 9.84

Level 1 Slab (1)

Slab (2)

SDL .._--

115mm Brick 6.5 3.00 ----- 0.00

230mm Brick 5.60 -----

Column ----

BeamGB1 800 x 400 7.68 ----..--

BeamGB2 500 x 400 4.80 12.75 61.20

Pile Cap 850 x 850 17.34 0.80 13.87

Pre-cast Claddinq 150 3.60 56.70 204.12

No of Similar floor Including this 1 Total Load 279.19 0.00 340.51 9.84

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 -----

Column/Wall --_.._-

Beam x ---

x

No of Similar floor includinQ this 1 Total Load 0.00 0.00 340.51 9.84

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column/Wail .._---

Beam x --

Beam x

No of Similar floor including this 1 Total Load 0.00 0.00 340.51 9.84
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Level Element Load Intensity Area/ Lengt Total Load from E1eme Cumulative Load

Oead Uve Oead Uve Oead Uve

Roof Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 -

230mm Brick 5.60 ---

Column/Wail ----

Beam x ---

Portal Frame @ 811 12.00 6.00 1.00 12.00 6.00

Portal Frame blw 82 & S3

Cladding

M&E Plants

No of Similar floor Including this 1 Total Load 12.00 6.00 12.00 6.00

Mezza Slab (1) 140 3.36 3.00 31.62 106.24 94.86

Floor Slab (2)

SOL 0.50 - 31.62 15.81

115mm Brick 2.5 3.00 -----

230mm Brick 5.60 -

Column 250 SHS 9 0.68 --- 2.60 1.n

Filled Cone Oia in r232 1.01 -- 2.60 2.64

Beam 800 WB 132 1.32 5.10 6.73

Beam 500 UB 82 0.82 18.60 15.25

Beam 460 UB r:rr 0.67

Cladding 0.15 28.25 4.24

No of Similar floor including this 1 Total Load 152.68 94.86 164.68 100.86

Level ~ Slab (1) 160 3.84 6.50 31.62 121.42 205.53

Slab (2)

SOL 1.00 ----- 31.62 31.62

115mm Brick 3.5 3.00 ----

230mm Brick 5.60 -----

Column 310 uc 137 1.37 ----- 4.70 6.44

Filled Cone Oia in r ---- 4.70 0.00

Beam 700 WB 130 1.30 11.45 14.89

Beam 500 UB 82 0.82 0.00

Beam 460 UB r:rr 0.67 15.50 10.39

Cladding 0.15 61.02 9.15

No of Similar floor including this 1 Total Load 193.90 205.53 358.59 306.39

Level 1 Slab (1)

Slab (2)

SOL ----

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column --

BeamGB1 800 x 400 6.14 ---- 11.30 69.43

BeamGB2 500 x 400 3.26

Pile Cap 800 x 800 15.36 1.00 15.36

Cladding 0.15 14.70 2.21

Pre-oast cladding 150 3.60 49.60 178.56

No of Similar floor Including this 1 Total Load 265.55 0.00 624.14 306.39

Slab (1)

Slab (2)

SOL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail -

Beam x ----

Beam x

No of Similar floor Including this 1 Total Load 0.00 0.00 624.14 306.39

.., ,-- 
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214.47 Total Long Term Uve Load 241059Total Short Term Uve Load 120.16



Level Bement Load Intensitv Areal Lengt Total Load from Eleme Cumulative Load

Dead LIve Dead LIve Dead LIve

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 --

230mm Brick 5.60 -

Column/Wall ---

Beam x ----

Portal Frame @ S11 23.00 15.00 1.00 23.00 15.00

Portal Frame blW S2 & S3

CladdinQ 0.15 44.29 6.64

M&E Plants

No of Similar floor Including this 1 Total Load 29.64 15.00 29.64 15.00

Mezza Slab (1) 160 3.84 3.00 31.62 121.42 94.86

Floor Slab (2)

SDL 0.50 - 31.62 15.81

115mm Brick 2.5 3.00 -

230mm Brick 5.60 --

Column 310 uc 137 1.37 --- 2.60 3.56

Filled Cone Dla In r ---- 2.60 0.00

Beam 800 WB 132 1.32 11.30 14.92

Beam 500 UB 82 0.82 18.60 15.25

Intemal Wall 1.00 12.75 12.75

Cladding 0.15 25.75 3.86

No of Similar floor including this 1 Total Load 187.57 94.86 217.22 109.86

Level ~ Slab (1) 140 3.36 6.50 52.53 176.50 341.45

Slab (2)

SDL 1.00 -- 52.53 52.53

115mm Brick 3.5 3.00 --

230mm Brick 5.60 ----

Column 310 uc 137 1.37 ----- 4.70 6.44

Filled Cone Dla In r --- 4.70 0.00

Beam 700 WB 130 1.30 10.30 13.39

Beam 800 WB 122 1.22 5.10 6.22

Beam 460 UB ffl 0.67 20.95 14.04

Cladding 0.15 46.35 6.95

No of Similar floor Including this 1 Total Load 276.07 341.45 493.29 451.31

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column ----

BeamGB1 800 x 400 6.34 ---- 6.20 39.28

BeamGB2 500 x 400 3.46 5.10 17.63

Pile Cap 850 x 850 17.34 1.00 17.34

CladdlnQ 0.15 14.42 2.16

Pre-cast cladding 150 3.60 30.24 108.86

No of Similar floor Including this 1 Total Load 185.28 0.00 678.56 451.31

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 -

Column/Wall ---

Beam x ---

Beam x

No of Similar f100rincludlnQ this 1 Total Load 0.00 0.00 678.56 451.31
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Level Element Load Intensity Areal Lengt Total Load from E1eme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ----

Column/Wail -----

Beam x -----

Portal Frame @ S11 19.00 12.00 1.00 19.00 12.00

Portal Frame b/w S2 & 53

Cladding 0.15 32.80 4.92

M&E Plants

No of SImilar floor including this 1 Total Load 23.92 12.00 23.92 12.00

Level ~ Slab (1) 140 3.36 6.50 41.82 140.52 271.83

Slab (2)

SDL 1.00 -- 41.82 41.82

115mm Brick 3.00 ----

230mm Brick 5.60 -

Column 250 SHS 9 0.68 -- 4.60 3.13

Filled Cone Dla In r232 1.01 -- 4.60 4.67

Beam 800 WB 122 1.22 5.30 6.47

Beam 410 us 54 0.54 16.40 8.86

Beam 700 WB 132 1.32 8.20 10.82

Cladding 0.15 53.30 8.00

No of Similar floor including this 1 Total Load 224.28 271.83 248.20 283.83

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ---

230mm Brick 5.60 -----

Column -----

BeamGB1 800 x 400 7.68 ----

BeamGB2 500 X 400 4.80 8.20 39.36

Pile Cap 850 x 850 17.34 1.00 17.34

Pre-cast cladding 150 3.60 44.28 159.41

Cladding

No of SImilar floor Including this 1 Total Load 216.11 0.00 464.30 283.83

Slab (1)

Slab (2)

SDL -----

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column/Wail ---

Beam x -----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 464.30 283.83

Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 -.._-

Column/Wail ----

Beam x ---

Beam x

No of SImilar floor including this 1 Total Load 0.00 0.00 464.30 283.83

Total Short Term Uve Load Total Long Term Uve Load

2.(ll
t5~198.68 108.73



Level Bement Load Intensitv Areal Lengt Total Load from Eleme Cumulative Load

Dead Uve Dead Uve Dead Uve

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 --

Column/Wail ----

Beam x -----

Portal Frame @ S11 19.00 12.00 1.00 19.00 12.00

Portal Frame b/w S2 & 53

Claddlna 0.15 32.80 4.92

M&E Plants

No of Similar floor inoluding this 1 Total Load 23.92 12.00 23.92 12.00

Level ~ Slab (1) 140 3.36 6.50 41.82 140.52 271.83

Slab (2)

SDL 1.00 - 41.82 41.82

115mm Brick 3.00 -

230mm Brick 5.60 --

Column 250 SHS 9 0.68 --- 4.60 3.13

Filled Cone Dla in r232 1.01 --- 4.60 4.67

Beam 800 WB 122 1.22 5.30 6.47

Beam 410 UB 54 0.54 16.40 8.86

Beam 700 WB 132 1.32 8.20 10.82

Cladding 0.15 53.30 8.00

No of Similar floor inoludlng this 1 Total Load 224.28 271.83 248.20 283.83

Level 1 Slab (1)

Slab (2)

SDL ---

115mm Briok 3.00 ---

230mm Briok 5.60 ----

Column -----

BeamGB1 800 x 400 7.68 -----

BeamGB2 500 x 400 4.80 8.20 39.36

Pile Cap 800 x 2400 51.84 1.00 51.84

Pre-oast claddina 150 3.60 44.28 159.41

Cladding

No of Similar floor inoludlng this 1 Total Load 250.61 0.00 498.80 283.83

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 ---

Column/Wail ----

Beam x ----

x

No of Similar floor Including this 1 Total Load 0.00 0.00 498.80 283.83

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 --

230mm Brick 5.60 --

Column/Wail --

Beam x ---

Beam x

No of Similar floor Includina this 1 Total Load 0.00 0.00 498.80 283.83
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Level 8ement Load Intensltv Area/ Lengt Total Load from Eleme Cumulative Load

Dead Live Dead Live Dead Live

Roof Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 -

230mm Brick 5.60 ---

Column/Wail --

Beam x ---

Portal Frame @ S11 11.00 5.00 1.00 11.00 5.00

Portal Frame b/w S2 & 53

Cladding 0.15 39.99 6.00

M&E Plants

No of Similar floor including this 1 Total Load 17.00 5.00 17.00 5.00

Level ::: Slab (1) StaIm 250 6.00 4.00 20.91 125.46 83.64

Slab (2) canooy 1Cl.5 0.25 0.25 35.70 9.00 8.93

SDL 1.00 --- 20.91 20.91

115mm Brick 3.00 ---

230mm Brick 5.60 ----

Column 310 uc 137 7.44 --- 4.60 34.23

Filled Cone Dia In rss 0.02 ---- 4.60 0.11

Beam 800 WB 122 1.22 5.10 6.22

Beam 410 UB 54 0.64 8.20 4.43

Beam 700 WB 132 1.32 4.10 5.41

Cladding 0.15 59.80 8.97

No of Similar floor including this 1 Total Load 214.74 92.57 231.74 97.57

Level 1 Slab (1)

Slab (2)

SDL --

115mm Brick 3.00 ---

230mm Brick 5.60 ---

Column ----

BeamGB1 BOO x 400 7.68 -----

BeamGB2 500 x 400 4.80 9.20 44.16

Pile Cap 900 x 2400 51.84 1.00 51.84

Pre-cast claddinQ 150 3.60 49.68 178.85

Cladding

No of Similar floor including this 1 Total Load 274.85 0.00 506.59 97.57

Slab (1)

Slab (2)

SDL ----

115mm Brick 3.00 ..----

230mm Brick 5.60 ----

Column/Wail ---

Beam x ----

x

No of Similar floor including this 1 Total Load 0.00 0.00 506.59 97.57

Slab (1)

Slab (2)

SDL ---

115mm Brick 3.00 ----

230mm Brick 5.60 --

Column/Wail ---

Beam x ----

Beam x

No of Simllarfloor includinQ this. 1 Total Load 0.00 0.00 506.59 97.57

Total Short Term Live Load Total Long Term Live Load

’2.t\10~<.)
68.30 37.03
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A 4 May 2004, 5:37 pm 

y

SPACE GASS 9.03 (Win) - BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

.3 G

Lx
(0,0)

-1

o
~

11

4
~ 

.... [>
o o

~

[>
-4

l l

13 25 32 15

t" 
.p 
~ 
o 

_
c.;’\ 

t- to . 

NPaeneral restraint 

Q~~gate 
- Roof Rafter for Warehouse - RBW 

Jot). ..\Queensgate Zone J - Rafter @ GL S9 for Warehouse Roof Rev 01 
Un’ en: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
ScaI~Frame: 1:280, Load: None, Disp: None, Moment: None, Shear: None, Axial: None, Torsion: None
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SPACE GASS 9.03 lWin) - BECA CARTER HOLLINGS & FERNER L TD 

Load cases: 

.4 - (SW) Self Weight

8

-1

o o

l

t> 

l~

8 10

No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter @ GL S9 for Warehouse Roof Rev 01 
Units - Len: m, Sec: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, DisD: None, Moment: None, Shear: None, Axial: None, Torsion: None

n

-

-

~ 

... t>

4 May 2004, 5:37 pm 
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SPACE GASS 9.03 (Win) . BECA CARTER HOLLINGS & FERNER L TD 

load cases: 

.5 Q

- - 

~
---

.1
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" I> 
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~

21 42

tV 
.p 
~ 
o 
cJ\ 
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No general restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\...\Queensgate Zone J . Rafter @ GL S9 for Warehouse Roof Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: Tlm^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales’. Frame: 1:280, Load: None, Disn: None, Moment: None, Shear: None, Axial: None, Torsion: None
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SPACE GASS 9.03 (Win) . BECA CARTER HOLLINGS & FERNER L TD 

Load cases: 

.3 G

2

~

l

2 o~ l> 
o

~ 

...

10 27 23

No aeneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\...\Queensgate Zone J . Rafter @ GL S5 for Warehouse Roof Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:360, Load: None, Dlso: None, Moment: None, Shear: None AxIal: None, Torsion: None
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~ 5 May 2004, 4:01 Dm 

y

SPACE GASS 9.03 (WIn). BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

.4 - (SW) Self Weight

Lx
(0,0)

.1

~

... 

I~

o~ 
I

I>
o o

~ 

..

I

I> 

L~

.2

7 10 9 15 9

~ 
p 
~ 
o 
cJ\ 
c.Q

No general restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\’..\Queensgate Zone J . Rafter @ GL S5 for Warehouse Roof Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:360, Load: None, DlsD: None, Moment: None, Shear: None, AxIal: None, Torsion: None
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SPACE GASS 9.03 tWin) - BECA CARTER HOLLINGS & FERNER L TD 

Load cases: 

.5 Q

N

4 
~

() 
, 

.’

-

3 o o
" 

v I>v

~

16 45 39

No aeneral restraint 

Queensgate - Roof Rafter for Warehouse -’ RBW 
Job: C:\’..\Queensgate Zone J - Rafter @ GL S5 for Warehouse Roof Rev 01 
UnitS - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:360, Load: None, Diso: None, Moment: None, Shear: None, Axial: None, Torsion: None
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SPACE GASS 9.03 /WIn) - BECA CARTER HOLLINGS & FERNER LTC 

Load cases: 

.3 G
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5 12
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12 9 12
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~ 
Portal frame @ GL S11 

No aeneral restraint 

q eensgate - Roof Rafter for Warehouse - RBW 
Job: C:\...\Queensgate Zone J - Rafter Cheek for Warehouse Roof @ GL S11 Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, DisD: None, Moment: None, Shear. None, AxIal: None, Torsion: None
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SPACE GASS 9.03 (WIn). BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

.4 - (SW) Self Weight
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Portal frame @ GL S11 

No aeneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\’..\Queensgate Zone J . Rafter Cheek for Warehouse Roof @ GL S11 Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:280, Load: None, Dlso: None, Moment: None, Shear: None, Axial: None, Torsion: None 
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SPACE GASS 9.03 twin}- BECA CARTER HOLUNGS & FERNER LTD 

Load cases: 
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Portal frame @ GL S11 

No aeneral restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter Cheek for Warehouse Roof @ GL S11 Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, DisD: None, Moment: None Shear: None, Axial: None, Torsion: None
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SPACE GASS 9.03 (WIn) . BECA CARTER HOLLINGS & FERNER L TO 

Load cases: 

.3 G

6 May 2004 2:39 pm 
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Portal Frame @ GL S1 

No aeneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\...\Queensgate Zone J . Rafter Cheek for Warehouse Roof @ GL S1 Rev 01 
UnHs. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:280, Load: None, Disp: None, Moment: None, Shear: None, Axial: None, Torsion: None
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SPACE GASS 9.03 (WIn) - BECA CARTER HOLUNGS & FERNER LTD 

Load cases: 

.4 - (SW) Self Weight
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Portal Frame @ GL S1 

No general restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\’..\Queensgate Zone J - Rafter Check for Warehouse Roof @ GL S1 Rev 01 
Units - Len: m, See: mm, Mat MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, Dlso: None, Moment: None, Shear: None, Axial: None, Torsion: None
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Portal Frame @ GL S1 

No ceneral restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter Cheek for Warehouse Roof @ GL S1 Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280 Load: None, Disp: None, Moment: None, Shear: None, Axial: None, Torsion: None

SPACE GASS 9.03CWin) - BECA CARTER HOLLINGS & FERNER L TO 

Load cases: 
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SPACE GASS 9.03 (WIn) . BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

.4 - (SW) Self Weight
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L2frame@ GL(S1) 
No aenerai restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\...\Queensgate Zone J . Wareh use Level 2 beams @ GL S1 Rev 01b 

UnHs . Len: m, See: mm, Mat MPa. Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:280, Load: None, DlsD: None, Moment: None, Shear: None, Axlai: None, Torsion: None
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SPACE GASS 9.03 lWln) . aECA CARTER HOLLINGS & FERNER L TD 

Load cases: 
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L2 frame @ GL (81) 
No aeneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\’..\Queensgate Zone J . Warehouse Level 2 beams @ GL S1 Rev 01 b 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:280, Load: None, Dlsn: None, Moment: None, Shear: None, AxIal: None, Torsion: None
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LOAD TAKING SUMMARY S~ET 
Job nam Queensgate Redevelopment, Zone J 

Subject ~~~~~~~ry jf 9.~~L[ml!.!:- ~ds -wHh ~~~b ~~Eons. .!.~IS ~~!:~!._~ ~!~~~_~~ 
_. 

-_._=-== 
Calculatl Jamil Khan Reviewed By Hamish Brookie

--- - 

C)
-------

Job No. 

Page no 

Date

2711265 
.~ .~ .__.__.__.__.__. 

Sheet 1 of 3 
’--’--’--’--’--’--’--’.’ 

22/06/2004

Dead load live Load E.Q. Load PUe SLS Combinations ULS Gravity Load PUe capaolty q,Pu / ULS Gravuty & Seismic Loada Pile capaolty q,Pu / q,(-Pu} /SNo. Column Marks

G Q ’Fa Q ’FLQ Eu Arrangement G+ ’FsQ G + ’FLQ G+’FuQ+Eu 1.2G + 1.6Q 4>Pu (,,, 0.65) (1.2G + 1.6Q) G +’Fu Q+E G+’FuQ-Eo ’Pu (q, ’" 0.90) (G+Q+EO) (G+Q-EO)

1 S1/SA 267 160 112 62 - 2 - 300Sq 379 328 328 576 1755 3.05 328 2430 7.40

2 S1/S5 601 536 375 208 88 1 - 450Sq 976 809 897 1578 1723 1.09 949 2385 2.51

3 S1/SC 433 340 238 131 88 1 - 400Sq 671 564 652 1063 1365 1.28 704 1890 2.68

4 S1/SD 413 311 218 121 88 1 - 350Sq 631 534 622 993 1040 1.05 674 1440 2.14

5 S1/SE 420 320 224 124 88 1 - 350Sq 644 543 631 1016 1040 1.02 684 1440 2.10

6 S1/SF 426 308 216 119 -- 1 - 350Sq 642 545 545 1004 1040 1.04 545 1440 2.64

7 S1/SF.5 119 33 23 11 - 1 - 300Sq 142 130 130 195 878 4.50 130 1215 9.36

8 S2ISA 568 512 358 193 - 1 - 450Sq 926 761 761 1500 1723 1.15 761 2385 3.13

9 S2ISB 706 803 562 321 - 2 - 350Sq 1268 1027 1027 2132 2080 0.98 1027 2880 2.80

10 S2ISC 616 700 490 256 - 2 - 350Sq 1105 871 871 1858 2080 1.12 871 2880 3.31

11 S2ISD 550 640 448 256 - 2 - 300Sq 998 806 806 1683 1755 1.04 806 2430 3.02

12 S2ISE 602 687 481 256 - 2 - 350Sq 1083 858 858 1822 2080 1.14 858 2880 3.36

13 S2ISF 570 640 448 256 - 1 - 450Sq 1017 826 826 1707 1723 1.01 826 2385 2.89

14 S2ISG 412 344 241 128 64 1 - 350Sq 652 540 604 1044 1040 1.00 642 1440 2.24

15 S3/SA 421 378 265 145 - 1 - 400Sq 686 566 566 1110 1365 1.23 566 1890 3.34

16 S3ISB 523 603 422 241 - 1 - 450Sq 945 764 764 1592 1723 1.08 764 2385 3.12

17 S3ISC 451 512 359 192 -- 1 - 400 Sq 810 643 643 1361 1365 1.00 643 1890 2.94

18 S3/SD 415 480 336 192 - 1 - 400 Sq 751 607 607 1266 1365 1.08 607 1890 3.11

19 S3ISE 482 5q6 354 192 - 1 - 450Sq 836 674 674 1387 1723 1.24 674 2385 3.54

20 S3/SF 431 480 336 192 - 1 - 400Sq 767 623 623 1285 1365 1.06 623 1890 3.03

21 S3/SG 352 253 177 96 119 1 - 300 Sq 529 448 567 827 878 1.06 638 1215 1.90

22 S4ISA 434 359 252 134 137 1 - 400Sq 686 568 705 1096 1365 1.25 787 1890 2.40

23 S4ISB 597 556 389 222 806 4 - Screwl 986 819 1625 1606 2080 1.30 2109 470 2880 1.37 4.82

24 S4ISC 566 495 347 177 - 1 - 450 Sq 913 743 743 1472 1723 1.17 743 2385 3.21

25 S4ISD 496 442 310 177 806 3 - Screwl 806 673 1479 1303 1560 1.20 1963 616 2160 1.10 2.76

26 S4ISE 502 484 339 177 806 3 - Screwl 841 679 1485 1377 1560 1.13 1969 611 2160 1.10 2.79

27 S4ISF 460 442 310 177 -- 1 - 400Sq 770 637 637 1260 1365 1.08 637 1890 2.97

28 S4ISG 643 334 234 116 1066 4 - Screw i 877 758 1824 1306 20BO 1.59 2464 947 2880 1.17 2.39

29 S4ISH 612 349 244 131 260 1 - 400 Sq 856 742 1002 1292 1365 1.06 1158 1890 1.63

30 S4ISK 595 145 102 52 260 1 - 350Sq 697 647 907 946 1040 1.10 1063 1440 1.36

31-DP- S5ISA 541 452 317 171 838 3 - Screwl 858 712 1550 1373 1560 1.14 2053 629 2160 1.05 2.71

32 t)i> S5/SB 636 710 497 284 - 2 - 350Sq 1133 920 920 1899 2080 1.10 920 2880 3.13

33
....- 

S5/SC 534 618 433 226 -- 1 - 450Sq 966 760 760 1629 1723 1.06 760 2385 3.14

34 ~S5/SD 479 565 395 226 - 1 - 450Sq 875 705 705 1479 1723 1.16 705 2385 3.38

35 I~J ..s5/SE 516 599 419 224 -- 1 - 450Sq 935 740 740 1577 1723 1.09 740 2385 3.22

~
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Job No. 

Page no 

Date

2711265 
-._-..--....-..~-_......_.. 

Sheet 2 of 3 

22’62’ 4’

SNo.
Dead load UveLoad E.Q. Load PUe SLS CombInations ULS GravItY Load PUe capacity <l>Pu I ULS Gravuty & Seismic Loads PUe capacity <l>Pu I <I> (-Pu) I

Column Marks
(1.2G + 1.S0) (G+O+EO) (G+O-EO)G 0 ’Pa 0 ’PLO Eu Arrangement G+ ’PsO G + ’PLO G+’PuO+Eu 1.2G + 1.S0 <l>Pu (<I> = 0.65) G+’PuO+Eo G+’PuO-Eo <!>Pu (<1>= 0.90)

36 S5/SF 496 560 392 224 - 1 - 450Sq 887 719 719 1490 1723 1.16 719 2385 3.32

37 S4.81SG 452 405 283 156 - 1 - 400 Sq 735 608 608 1190 1365 1.15 608 1890 3.11

38 S4.81SH 515 512 358 205 - 1 - 450 Sq 874 720 720 1438 1723 1.20 720 2385 3.31

39 S4.81SK 752 269 188 102 - 1 - 400 Sq 941 855 855 1333 1365 1.02 855 1890 2.21

40 S5.41SG 476 501 351 189 -- 1 - 450 Sq 827 665 665 1374 1723 1.25 665 2385 3.59

41 S6ISA 541 452 317 171 - 1 - 450Sq 858 712 712 1373 1723 1.25 712 2385 3.35

42 S6/SB 636 710 497 284 -- 2 - 350Sq 1133 920 920 1899 2080 1.10 920 2880 3.13

43 S6/Se 534 618 433 226 - 1 - 450Sq 966 760 760 1629 1723 1.06 760 2385 3.14

44 S6/SD 479 565 395 226 - 1 - 450Sq 875 705 705 1479 1723 1.16 705 2385 3.38

45 S6/SE 516 599 419 224 - 1 - 450Sq 935 740 740 1577 1723 1.09 740 2385 3.22

46 S6ISF 496 560 392 224 - 1 - 450 Sq 887 719 719 1490 1723 1.16 719 2385 3.32

47 S6ISG 441 441 309 158 - 1 - 400Sq 750 599 599 1235 1365 1.11 599 1890 3.15

48 S6/SK 1011 580 406 224 - 2 - 400Sq 1416 1235 1235 2140 2730 1.28 1235 3780 3.06

49 S6.5/SG 388 396 277 158 -- 1 - 400Sq 665 546 546 1099 1365 1.24 546 1890 3.46

50 S7/SA 541 452 317 171 137 1 - 450 Sq 858 712 849 1373 1723 1.25 931 2385 2.56

51 S7/SB 636 710 497 284 - 2 - 350Sq 1133 920 920 1899 2080 1.10 920 2880 3.13

52 S7/SC 534 618 433 226 - 1 - 450Sq 966 760 760 1629 1723 1.06 760 2385 3.14

53 S7/SD 479 565 395 226 -- 1 - 450Sq 875 705 705 1479 1723 1.16 705 2385 3.38

54 S7/SE 516 599 419 224 - 1 - 450 Sq 935 740 740 1577 1723 1.09 740 2385 3.22

55 S7/SF 496 560 392 224 - 1 - 450Sq 887 719 719 1490 1723 1.16 719 2385 3.32

56 S7/SG 441 441 309 158 - 1 - 400Sq 750 599 599 1235 1365 1.11 599 1890 3.15

57 S7/SK 750 528 370 205 42 1 - 450 Sq 1119 955 997 1744 1723 0.99 1022 2385 2.33

58 S7.5/SG 388 396 277 158 -- 2 - 300Sq 665 546 546 1099 1755 1.60 546 2430 4.45

59 S8ISA 669 546 382 208 838 4 - Screw I 1051 878 1716 1676 2080 1.24 2218 463 2880 1.30 4.90

60 S8ISB 798 801 560 320 - 2 - 400Sq 1359 1119 1119 2239 2730 1.22 1119 3780 3.38

61 s8Ise 534 618 433 226 - 1 - 450Sq 966 760 760 1629 1723 1.06 760 2385 3.14

62 S8ISD 502 565 395 226 -- 2 - 300Sq 898 728 728 1507 1755 1.16 728 2430 3.34

63 S8ISE 539 599 419 224 -- 2 - 300Sq 958 763 763 1605 1755 1.09 763 2430 3.18

64 S8ISF 512 560 392 224 -- 2 - 300Sq 903 735 735 1509 1755 1.16 735 2430 3.30

65 S8ISG 565 397 278 141 961 3 - Screw I 843 706 1667 1313 1560 1.19 2243 832 2160 0.96 2.05

66 S8ISK 605 282 197 106 260 1 - 400Sq 802 711 971 1176 1365 1.16 1127 1890 1.68

67 S9/SA 804 643 450 247 658 2 - 350Sq 1255 1052 1710 1994 2080 1.04 2104 1 2880 1.37 0.00

68 S9/SB 972 898 629 359 -- 2 - 400 Sq 1601 1331 1331 2603 2730 1.05 1331 3780 2.84

69 S9/Se 534 618 433 226 - 1 - 450 Sq 966 760 760 1629 1723 1.06 760 2385 3.14

70 S9/S0 502 565 395 226 -- 2 - 300Sq 898 728 728 1507 1755 1.16 728 2430 3.34

"

------- - ----------_.-

o<.;J 
; 

f" 

-



- -

:~:~:~;1:~1~ 

III 

eecl!

- - - -- 

()
- ------ - -- 

o
----

LOAD TAKING SUMMARY SHEET 

Job nam Queensgate Redevelopment, Zone J 
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Job No. 

Page no 

Date
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Sheet 3 of 3 

22 i26 ~{

~No.
Dead load UveLoad E.Q. Load PUe SLS Combinations ULS Gravity Load PUe capaolty OPu I ULS Grawty & Seismic Loads Pile capaolty oPu I O(-Pu) IColumn Marks

(1.2G + 1.6Q)G Q ’i’sQ ’i’LQ Eu Arrangement G+’i’sQ G+’i’LQ G+’i’uQ+Eu 1.00 + 1.6Q oPu (o= 0.65) G+’i’uQ+Eo G+’i’uQ-Eo oPu (<I> = 0.90) (G+Q+EO) (G+Q-EO)

71 S9/SE 539 599 419 224 - 2 - 300Sq 958 763 763 1605 1755 1.09 763 2430 3.18

72 S9/SF 512 560 392 224 -- 2 - 300Sq 903 735 735 1509 1755 1.16 735 2430 3.30

73 S9/SG 650 319 223 119 183 1 - 400 Sq 874 no 953 1291 1365 1.06 1062 1890 1.78

74 S9/SK 341 10 7 4 - 1 - 300Sq 347 344 344 424 878 2.07 344 1215 3.53

75 S10/SA 804 643 450 247 658 2 - 350Sq 1255 1052 1710 1994 2080 1.04 2104 1 2880 1.37 0.00

76 S10/SB 972 898 629 359 - 2 - 400Sq 1601 1331 1331 2603 ’2730 1.05 1331 3780 2.84

n S10/SC 534 618 433 226 - 1 - 450Sq 966 760 760 1629 1723 1.06 760 2385 3.14

78 S10/S0 502 565 395 226 - 2 - 300Sq 898 728 728 1507 1755 1.16 728 2430 3.34

79 S10/SE 516 599 419 224 - 1 - 450Sq 935 740 740 15n 1723 1.09 740 2385 3.22

80 S10/SF 496 560 392 224 - 1 - 450Sq 887 719 719 1490 1723 1.16 719 2385 3.32

81 S10/SG 650 319 223 119 204 1 - 400Sq 874 no 974 1291 1365 1.06 1096 1890 1.72

82 S11/SA 624 306 214 120 137 1 - 400 Sq 839 744 881 1239 1365 1.10 963 1890 1.96

83 S11/SB 679 451 316 175 806 3 - Screwl 994 853 1659 1536 1560 1.02 2143 437 2160 1.01 3.90

84 S11/SC 464 284 199 109 118 1 - 350Sq 663 573 691 1011 1040 1.03 762 1440 1.89

85 S11/S0 464 284 199 109 118 1 - 350Sq 663 573 691 1011 1040 1.03 762 1440 1.89

86 S11/SE 464 284 199 109 - 1 - 350Sq 663 573 573 1011 1040 1.03 573 1440 2.51

87 S11/SF 499 284 199 109 924 3 - Screw I 697 608 1532 1053 1560 1.48 2086 871 2160 1.04 1.95

88 S11/SG 507 98 68 37 905 3 - Screwl 575 544 1449 764 1560 2.04 1992 904 2160 1.08 1.88

Pile Size 

300Sq 

350Sq 

400Sq 

450 Sq 

Screw In Piles

Ultimate Pile Compression Load 

1350 KN 

1600 KN 

2100 KN 

2650 KN 

800 KN

Ultimate Pile Tension LoadTotal No of Piles of each Size 

o KN 23 

o KN 24 

o KN 25 

o KN 28 

630 KN 33

Oversterngth Factor for Selsmlo ULS Loads 1.60 

IFactor for (1.2G+1.6Q) Load Comblnatic 0.65 

I~or for (G+O+Eu) Load Combination 0.90 

To~ of Piles 133 

o 

(J\ 
(C.

C<j 

~



Pile Type

Queensgate Shopping Mall Redevelopment, Wellington 

Zone J, Pile Ultimate End Bearing Resistance 

Jamil ur Rahman Khan Reviewed By Hamish Brookie
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Calculation Sheet

qb = (40 
* 

Db / 8) 
* N < 400 N 

qb = (40 
* 

Db / 8) 
* N < 300 N

Job name: 

Subject: 

Design By

Qu 

(KN) 
1350 

1600 

2100 

2650

Job No: 2711265 

Page No: 1 of 1 

Date: 26/05/2004

Pre-cast Reinforced Driven Piles Type of Soil Sand & Gravel

The ultimate end bearing resistance of short driven piles may be estimated by using the following relation

Pile Size

("> 
~-

300Sq 

350Sq 

400Sq 

450Sq

Where, 
8’ 

B 

Db 

Qu 

qu 

qb

c\

(Sand & Gravel)

(non-plastic silt)

qu 8’ 8 Db N qb qb

(MPa) (mm) (m) (m) (KPa) (MPa)
15.00 300 0.27 4.00 38 15200 15.20

13.06 350 0.31 4.00 33 13200 13.20

13.13 400 0.35 4.00 33 13200 13.20

13.09 450 0.40 4.00 33 13200 13.20

Width of pile 

Equivalent Diameter of Pile 

Depth of embedment of pile into bearing stratum 

Ultimate Load carrying capacity of a single pile 

Ultimate stresses in Pile in (Mpa) 

Ultimate end bearing resistance
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(a) Static Cone Penetration Test

It has been widely reported that for small diameter driven piles the cone 
point bearing resistance, qc, will provide a reliable estimate of the 
ultimate end bearing capacity of driven piles. This approach is often 

preferable to laboratory and theoretical determination of bearing 
capacity, due to the sensitivity of the analysis to the soil friction 

angle. Allowing for embedment into the bearing stratum the bearing capa- 
city is given by:

qp = qc 
Db 

I
qc ( 4-11),.

c’

Keri sel (1961) has shown however that correcti on shaul d be made where 

the pile diameter exceeds 500 mm. 

Readings greater than 10 MPa should be taken as 10 MPa while smaller 

readings should be averaged over the soil from four pile diameters above 
the pile tip to one diameter below. Care should be taken where the 

bearing stratum is t,hin and where necessary the approach outlined in 
4.2.2 should be used.

Skin friction as measured by the sleeve of a Dutch Cone Penetrometer will 

provide a conservative estimate for driven piles. Alternatively, skin 
friction may be determined by estimating 

’ 

and Ko and applying the 
approach outlined in section 4.2.3. 

End bearing capacity for bored piles is estimated using the factors given 
in section 4.2.2. Skin friction for bored piles is estimated by working 
back from the skin friction of a driven pile using the factors given in 
Table 3.

(b) Standard Penetration Test

The ultimate end bearing resistance of driven piles may be estimated con- 
servatively as:

Cl (4-12) 
I

qp = y N ~ 400 N (sand and gravel) 

or ~ 300 N (non-plastic silt) 

Where qp is given in kPa. 

Reasonable results are obtained for short piles using this formula. 
However for longer piles it will over-estimate the bearing resistance and 
a depth correction factor should be applied. An improved estimate is 
obtained by multiplying the N value by the correction factor eN as pro- 
posed by Peck (1974). 

.

eN = 0.77 10910 2000 
Po

(4-13)

Where Po is. the effective overburden pressure in kPa. Corrections should 

also be made where the effects of pore pressure may influence the N-value 

as outlined in Table 2.

For bored piles, the correction factors based on relative density as 
defined in section 4.2.2 should be applied to estimate end bearing 
capacity. 
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PILE CHECK FOR LATERAL 

EARTHQUAKE FORCES
Developed by Jamil ur Rahman Khan 

Project Title: Queensgate Mall. Zone J 

I) INPUT DATA 

al Roor Data 

First Floor Level 

Natural Ground Level 

Ground Water Table 

Lowest Basement Slab Soffit Level 

Typical Grid Dne Spacing 

cl PRe Data 

Pile DIa 

(d In m) 
0.30 

0.35 

0.40 

0.45 

0.20

Project Ref. No. 

Design By:

2711265 

Jamil

bl son Data 

Soil density 

c

Cu 

Es 

Ep 

dJ SoU Parameters 

Ko 

Ka 

Kp 

Live Load Surcharge 

Density of Water

103.00 m 

103.00 m 

103.00 m 

103.00 m 

10.50 m

18 KNlm3 

30 

15 KNlm2 

2.4OE+05 KNlm2 

2.60E+07 KNlm2

No. of Piles Pile Length 

(L In m) 
8 

8 

8 

8 

8

Pile capacity 

(P In KN) 
1350 

1600 

2100 

2650 

600

Pile Re-bars 0.50 

0.33 

3.00 

0.00 KNlm2 

9.81 KNlm3

Square 

Square 

Square 

Square 
Circle

23 

24 

25 

28 

33

8DH20 

8DH20 

8DH25 

8DH28

II) LATERAL UNBALANCE FORCE 

a) From Surcharge Live Load 

b) From Soil 

c) From Ground water 

d) Seismic Base Shear

Shear Stiffness of Pile Group {1: ( n 
* ~ )} 

Required Factor of Safety for Induced Moment

15.72 m2 

1.50

OKN 

OKN 

OKN 

13000 KN 

13000 KNTotal Force

The foundation plies wiD be subjected to the lateral force due to earthqukae forces. ’ThIs lateral forces has to be resisted by the structure itself without transmitting any 
force to the any neighbouring structure. Tha lateral force wiD be resisted by 

1) Frictional force between lowest slab & soil 

2) Passive resistance against pile cap & ground beams. 

3) Pile lateral load resistance capacity. 

1) Edctlnal resistance Between Lowest Slab & Sol! 

Total Floor are for Lowest Slab 5800 m2 Tickness of Slab 150 mm !1 = 0.25 

Total Frictional Resistance 5220 KN

2) Passive Re!stance Against Pilecaps and Ground Beams 
Total No of Pile caps 107 Wdith 0.80 m Depth 
Total Ground Beams 4 Length 103.00 m Depth 
Total Passive Aeslstance 823 KN

0.80 m 

0.50 m

Kp 

Kp

3.0 

3.0

3) Lateral load on Plies 

1/1) LATERAL FORCE (H) II DISPLACEMENT (AIi) OF SINGLE PILE (Fixed - Head Conditions)

Pile Size n.A Hu Ud KR IpF AH (Hori. Dlsp.) H = Total Force * (d21 1: ( n * d 2 ))

(m) (KN) (mm) Kp= (Ep*lp)/(E,,*L4)
0.30 2.07 40 27 1.79E-05 12.00 0.25 IPF Obtained from Graphs
0.35 2.94 54 23 3.31E-05 10.00 0.28 AH=IPF*HI (Es*L)
0.40 4.00 71 20 5.84E-05 9.00 0.33 f = (Hu 1 (1.5yKpd))^.5
0.45 5.67 90 18 9.04E-05 20.00 0.93 Mu = Hu *(1.Sd + 0.67f) 12

0.20 1.04 14 40 2.08E-06 20.00 0.14 MUR Is Ultimate Structural Capacity at Pu

Iv) ULTIMATE MOMENT (M.) INDUCED BY LATERAL FORCE ON SINGLE PILE (Fixed - Head Conditions)

Pile Dia Pile Ae-bars Hu Mu Pu MUR FOS = Mur/Mu Remarks

(m) (KN) (KN-m) (KN) (KN-m)
0.30 8DH20 40 1.64 31 1350 120 3.89 > 1.50 Okay
0.35 8DH20 54 1.91 49 1600 175 3.57 > 1.50 Okay
0.40 8DH25 71 2.18 73 2100 250 3.42 > 1.50 Okay
0.45 8DH28 90 2.46 104 2650 350 3.36 > 1.50 Okay
0.20 14 0.86 6 800 10 1.64 > 1.50 Okay

2.l\\O
~
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Pilecape Data Pile Data

Type PC2A Type RC Driven Square
Length L 1850 mm No of piles in a Group 2

Width b 700 mm Size 300 mm

Depth h 1000 mm Geotechnical Capacity 1350 KN

Central Span Lcentral 900 mm Ultimate Capacity 878 KN

Overhang Span LoH 475mm Over strength Capacity 1215 KN

Material data

Design Concrete Strength fc 25 MPa Vertical Shear Link Size 16 mm

Concrete Density rc 24 KN/mll Vertical Shear Link Sp Sv 275 mm

Reinforcement Yield Strength fy 500 MPa Horizontal Shear Link Size 16 mm

Flexural Reinforcement Size 25 mm Horizontal Shear Link Sp Svh 275 mm

@ Pu 2399
,>:,.

LoH
= 1000 LoH 475

Analysis 

Maximum Allowable Eccentricit} e 

Effective Central Span La 

Clear Concrete cover Cc 

Effective Depth d

50mm 

1000 mm 

75 

896.5 mm

~.....’.<’ V’

Flexure Design 

m = fyl (0.85 fc) 23.53 

P = 11m {1 - ( 1 - (2 m Ru) Ify}o.5} > {(f c}1121 (4 fy)} 
Required As = p bd 1629 mm2 

Provided As 1963 mrn2 Okay 

Pw = As I (b d) 0.003

Shear Design 

v n-Max = Min(1.1( f c } 
112 

J 
0.2 f 

CJ 9.0} 

vu=Vu/(bd}

vn-vc 

V 
c 
= 117(3.5-2.5M*/(V*d}}((t’c}o.5+120Pw(V*d/M*n < 0.5(f c}O.5 

2 

(Avlsv)mlm = blfy 1.40 mm fmm 

2 

(A vIs v) Provided 1.46 mm fmm 

11(12b)((1+Lnld)fy(A vIs v)+(11-L nld)f yeA vhls vh))

Design Summary 
Bottom Flexural Reinforcement 

Vertical Shear Links

4 DH25 

DH16 - 275

Maximum Column L Pu 

-ve Moment -Mu 

+ve Moment +Mu 

Shear Vu

Ru = Mul (<b d2)

Required No of Re-bars 

Provided No of Re-bars

(A vhls vh) mlm = b I fy 

(Avhls vh) ProvIded

Top Reinforcement 

Horizontal Shear Links

2399 KN 

2 KN-mm 

602 KN-mm 

1207 KN

1.26 

0.0026 

3.32 Nos 

4 Nos Okay

5.00 MPa 

1.92 MPa Okay 

0.21 MPa 

1.71 MPa 

1.40 mm2/mm 

1.46 mm2/mm 

1.04 MPa Okay

4 DH16 

DH16 - 275
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Calculation Sheet

Job name: 

Subject: 

Design By

Queensgate Shopping Mall Redevelopment, Wellington 

Zone J, Pllecap Design 

Jamil ur Rahman Khan Reviewed By Hamish Brookie

Job No: 2711265 

Page No: 1 of 1 

Date: 18/05/2004

:~ .i> 1.

Pllecape Data Pile Data

Type. PC2B Type RC Driven Square
Length L 2050 mm No of piles in a Group 2

Width b 800 mm Size 350 mm

Depth h 1000 mm Geotechnical Capacity 1600 KN

Central Span Lcentral 1050 mm Ultimate Capacity 1040 KN

Overhang Span LoH 500 mm Over strength Capacity 1440 KN

Material data

Design Concrete Strength fc 25 MPa Vertical Shear Link Size 16 mm

Concrete Density Yc 24 KN/m3 Vertical Shear Link Sp Sv 250 mm

Reinforcement Yield Strength fy 500 MPa Horizontal Shear Link Size 16 mm

Flexural Reinforcement Size 28mm Horizontal Shear Link Sp Svh 250 mm

Pu 2841

LoH
= 1150 LoH 500

Analysis 
Maximum Allowable Eccentricit) e 

Effective Central Span La 

Clear Concrete cover Cc 

Effective Depth d

50mm 

1150 mm 

75 

895 mm

Flexure Design 

m = fyl (0.85 f c) 23.53 

P = 11m {1 - (1 - (2 m Ru) Ify)0.5} > {(f c)1121 (4 fy)} 
Required As = p bd 2237 mm2 

Provided As 2463 mm2 Okay 

Pw = As I (b d) 0.003

Shear Design 

Vn-Max= Min(1.1( fc)112. 0.2 fe. 9.0) 
vu=Vu/(bd)

Vn-Vc 

V 
c 
= 117(3.5-2.5M"/(V"d))((t’c)0.5+120Pw(V" dIM")) < 0.5(f c)0.5 

2 

(Avlsv)mlm = blfy 1.60 mm Imm 

2 

(A vIs v) Prov/ded 1.61 mm Imm 

11(12b)((1 +L nld)fy(A vIs v )+(11-L nld)f y (A vhls vh))

Design Summary 
Bottom Flexural Reinforcement 

Vertical Shear Links

4 DH28 

DH16 - 250

Maximum Column L Pu 

-ve Moment -Mu 

+ve Moment +Mu 

Shear Vu

2841 KN 

2 KN-mm 

820 KN-mm 

1430 KN

Ru = Mul (cb d2) 1.50 

0.0031 

3.63 Nos 

4 Nos Okay

Required No of Re-bars 
Provided No of Re-bars

(Avhlsvh)mlm = blfy 

(A vhls vh) Provided

5.00 MPa 

2.00 MPa Okay 

0.47 MPa 

1.53 MPa 

1.60 mm2/mm 

1.61 mm2/mm 

1.01 MPa Okay

Top Reinforcement 
Horizontal Shear Links

4 DH16 

DH16 - 250

2t\1059
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Pilecape Data Pile Data

Type PC2C Type RC Driven Square

Length L 2250 mm No of piles in a Group 2

Width b 900mm Size 400mm

Depth h 1000 mm Geotechnical Capacity 2100 KN

Central Span LCentral 1200 mm Ultimate Capacity 1365 KN

Overhang Span LaH 525mm Over strength Capacity 1890 KN

Material data

Design Concrete Strength fc 25 MPa Vertical Shear Link Size 16 mm

Concrete Density Yc 24 KN/m3 Vertical Shear Link Sp Sv 200 mm

Reinforcement Yield Strength fy 500 MPa Horizontal Shear Link Size 16 mm

Flexural Reinforcement Size 28mm Horizontal Shear Link Sp Svh 200 mm

C’ Pu 3731

LaH
= 1300 LaH 525

Analysis 

Maximum Allowable Eccentrici~ e 

Effective Central Span La 

Clear Concrete cover Cc 

Effective Depth d

50 mm 

1300 mm 

75 

895mm

c............’\ . 

... .)

Flexure Design 

m = fyl (0.85 f c) 23.53 

P = 11m {1 - (1 - (2 m Ru) Ify)o.s} > {(f c)112 1(4 fy)} 
Required As = p bd 3365 mm2 

Provided As 3695 mm2 Okay 

Pw = As I (b d) 0.005

Shear Design 

v n-Max = Min(1.1 ( f c )1/2 . 0.2 f c. 9.0) 

Vu = Vul (b d)

Vn-Vc 

V c= 117(3.5-2.5M’/(V’d))((t’c)o.s+120Pw(V’d/M’)) < 0.5(f c)o.s 
2 

(AylSyJmlm = blfy 1.80 mm Imm 

2 

(AyISy) Provided 2.01 mm Imm 

11(12b)((1+Lnld)fy(Ay/s y)+(11-Lnld)f y (AYhls Vh))

Design Summary 
Bottom Flexural Reinforcement 

Vertical Shear Links

6 DH28 

DH16 - 200

Maximum Column L Pu 

-ve Moment -Mu 

+ve Moment +Mu 

Shear Vu

Ru = Mul ( <b d2)

Required No of Re-bars 
Provided No of Re-bars

(AYh/SYh)mim = blfy 

(A Yhls Yh) Provided

Top Reinforcement 
Horizontal Shear Links

3731 KN 

3 KN-mm 

1217 KN-mm 

1879 KN

1.99 

0.0042 

5.46 Nos 

6 Nos Okay

5.00 MPa 

2.33 MPa Okay 

0.94 MPa 

1.39 MPa 

1.80 mm2/mm 

2.01 mm2/mm 

1.12 MPa Okay

6 DH16 

DH16 - 200
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Calculation Sheet

Job name: 

Subject: 

Design By

Queensgate Shopping Mall Redevelopment, Wellington 

Zone J, Pllecap Design 

Jamil ur Rahman Khan Reviewed By Hamish Brookie

Pilecape Data 

Type 
Dimension 1 

Dimension 2 

Dimension 3 

Depth 
Span in X Direction 

Span in Y Direction

,) ~-~ !7 
.

Job No: 2711265 

Page No: 1012 

Date: 18/05/2004

Pile Data

PC3A Type Screw in Piles

d1 1000 mm No of piles in a Group 3

d2 1300 mm Size 219 mm

d3 750

h 1000 mm Geotechnical Capacity 800 KN

Lx 1300 mm Ultimate Capacity 520 KN

Ly 1500 mm Over strength Capacity 720 KN

Material data 

Design Concrete Strength f 
c 

Concrete Density r c 

Reinforcement Yield Strength f 
y 

Flexural Reinforcement Size in X-Dir 

Flexural Reinforcement Size in Y -Dir

<
d3 

><
d1 
>< 

d3

25 MPa 

24 KN/m" 

500 MPa 

25 mm 

25 mm

>

ul

Vertical Shear Link Size 

Vertical Shear Link Sp Sv 
Horizontal Shear Link Size 

Horizontal Shear Link Sp Svh

~3P (1/3) Lx 
< 

f i .~: 
(1/2) Ly 

< >- ~

o o

Ly
><

Analysis 
Maximum Column Load (3P) P 

u 

Maximum Allowable Eccentricity e 

Effective Span in X-Direction Lex 

Effective Span in X-Direction ley 
Clear Concrete cover Cc

2045 KN 

50 mm 

1400 mm 

1600 mm 

75

d2

d1

13 mm 

250 mm 

13 mm 

250 mm

(213) Lx
> 

’","’4""""’@i

""""_+""~

(1/2) Ly
>

L

Moment in X-Dir. Mux 

Shear in X-Dir. V 
ux 

Moment in Y-Dir. Muy 
Shear in Y-Dir. Vuy

Flexure Design in X-Direction 
Effective Depth in X-dir d 887.5 mm 

m = fyl (0.85 fe) 23.53 

p = 11m {1 - (1- (2 m Ru) Ify)0.5} > {(f c)ll2l (4fy)) 
Required As = p bd 3328 mm2 Required No of Re-bars 
Provided As 3436 mm2 Okay Provided No of Re-bars 

Pw = As I (b d) 0.0026

Shear Design in X-Direction 

Vn.Max = Min(1.1 ( f e )112 . 0.2 f e. 9.0) 
Vu = Vu I (b d) 

V 
c 
= 117(3.5-2.5M’/(V’d))((t’ 0)0.5+120Pw(V’dlM’)) < 0.5(f 0)0.5

Effective Width in X-dir b 

Ru = Mul ( (b d2)

Vn-Vc 

(Avlsv)mlm = blfy No Shear Rtf Req. (Avhlsvh)mlm = blfy 

(A vis v) Provided No Shear Rtf Req. (A vhls vh) Provided 

11(12b)((1 +L nld)fy(A vis v )+(11-L nld)f y (A vhls vh))

636 KN-mm 

1364 KN 

545 KN-mm 

682 KN

1500 mm 

0.63 

0.0025 

6.78 Nos 

7 Nos Okay

5.00 MPa 

1.02 MPa Okay 

1.74 MPa 

No Shear Rtf Req. 

No Shear Rtf Req. 

No Shear Rtf Req. 

No Shear Rtf Req.

~t\lQ59



Calculation Sheet

Job name: 

Subject: 

Design By

Queensgate Shopping Mall Redevelopment, Wellington 

Zone J, Pllecap Design 

Jamil ur Rahman Khan Reviewed By Hamish Brookie

Flexure Design In V-Direction 

Effective Depth in X-dir d 912.5 mm 

m = f 
y 
I (0.85 f’ c) 23.53 

p;:: 11m {1 - (1 - (2 m Ru) Ify)0.5} > {(f’c)1121 (4 fy)} 
Required As = p bd 2281 mm2 Required No of Re-bars 
Provided As 2945 mm2 Okay Provided No of Re-bars 

Pw = As I (b d) 0.0032

Effective Width in X-dir b 

Ru = Mul ( <b d2)

Shear Design In V-Direction 

v n-Max = Min(1.1 ( f’ c )112 r 0.2 f’ Cr 9.0) 

Vu = Vu I (b d) 

v 
c 
= 1n(3.5-2.5M"/(V" d))((( c )0.5+ 120pw(V" diM")) < 0.5(r c )0.5

C~’)
Vn-Vc 

(Aylsy)mlm = blfy No Shear Rlf Req. (Avhlsvh)mlm = blfy 

(Ayls y) Provided No Shear R/f Req. (Avhls vh) Provided 

11(12b)((1 +L nld)fy(A yls y )+(11-L nld)f y (A vhls vh))

Design Summary

Bottom X-Dir Flexural Reinforcement 

Bottom V-Dir Flexural Reinforcement 

Vertical Shear Links

7 DH25 

6 DH25

Top X-Dir Reinforcement 

Top V-Dir Reinforcement 
Horizontal Shear Links

c’

Job No: 2711265 

Page No: 2 of 2 

Date: 18/05/2004

1000 mm 

0.77 

0.0025 

4.65 Nos 

6 Nos Okay

5.00 MPa 

0.75 MPa Okay 

1.00 MPa 

No Shear R/f Req. 

No Shear Rlf Req. 

No Shear Rlf Req. 

No Shear Rlf Req.

7 DH13 

6 DH13
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Calculation Sheet

Job name: 

Subject: 

Design By

Queensgate Shopping Mall Redevelopment, Wellington 

Zone J, Pllecap Design 

Jamil ur Rahman Khan Reviewed By Hamish Brookie

Pllecape Data 

Type 
Dimension 1 

Dimension 2 

Depth 
Span in X Direction 

Span in Y Direction

dx 

dy 
h 

Lx 

Ly

PC4A 

2500 mm 

2500 mm 

1000 mm 

1500 mm 

1500 mm

25 MPa 

24 KN/ma 

500 MPa 

25mm 

25 mm

>

0 0

Lx
dx

0 0

-E >

Analysis
Ly

Maximum Column Load in X-Dir (2P) 1365 KN

Maximum Column Load in Y-Dir (2P) 1365 KN

Maximum Allowable Eccentricity e 50 mm

Clear Concrete cover Cc 75 mm

Material data 

Design Concrete Strength f 
0 

Concrete Density r 0 

Reinforcement Yield Strength f 
y 

Flexural Reinforcement Size in X-Dir 

Flexural Reinforcement Size in Y-Dir 

< dy

Pile Data 

Type 
No of piles in a Group 
Size 

Geotechnical Capacity 
Ultimate Capacity 
Over strength Capacity

Vertical Shear Link Size 

Vertical Shear Link Sp Sv 
Horizontal Shear Link Size 

Horizontal Shear Link Sp Svh

i-~~~Lx
<

(1/2) Ly

L

’1-1

Job No: 2711265 

Page No: 1 of 2 

Date: 18/05/2004

Screw in Piles 

4 

219 mm 

800 KN 

520 KN 

720 KN

16 mm 

250 mm 

16 mm 

250 mm

2P 

E~:l::.(1::’"Lx

2P
(1/2) Ly

>

Moment in X-Dir. Mux 

Shear in X-Dir. Vux 

Moment in Y-Dir. Muy 
Shear in Y-Dir. Vuy

Flexure Design In X-Direction 

Effective Depth in X-dir d 912.5 mm 

m = fy I (0.85 f c) 23.53 

P = 11m {1 - (1 - (2 m Ru) Ify)0.5} > {{fo)ll2l (4fy)} 
Required As = p bd 5703 mm2 Required No of Re-bars 
Provided As 5890 mm2 Okay Provided No of Re-bars 

Pw = As I (b d) 0.0026

Shear Design In X-Dlrectlon 

v n-Max = Min(1.1 ( f c ) 
112 

, 
0.2 f 

c’ 9.0) 

Vu = Vu I (b d) 

v 
0 
= 1n(3.5-2.5M*/(V*d))((r’0)0.5+120Pw(V*dlM*)) < 0.5(f 0)0.5

Effective Width in X-dir b 

Ru=Mu/(lIIb )

Vn-Vo 

(Avlsv)mlm = blfy No Shear RIf Req. (Avnlsvn)mlm = blfy 

(A vis v) Provided No Shear RIf Req. (A vnls vn) Provided 

11(12b)((1 +L nld)fy(A vis v )+(11-L nld)f y (A vhls vh))

.

558 KN-mm 

683 KN 

558 KN-mm 

683 KN

2500 mm 

0.32 

0.0025 

11.62 Nos 

12 Nos Okay

5.00 MPa 

0.30 MPa Okay 

0.96 MPa 

No Shear Alf Req. 

No Shear RIf Req. 

No Shear RIf Req. 

No Shear Alf Req.

241059
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Calculation Sheet

Job name: 

Subject: 

Design By

Queensgate Shopping Mall Redevelopment, Wellington 

Zone J, Pllecap Design 

Jamil ur Rahman Khan Reviewed By Hamish Brookie

Flexure Design In V-Direction 
Effective Depth in X-dir d 887.5 mm 

m = fy/ (0.85 fe) 23.53 

P = 1/m {1 - (1 - (2 m Ru) / fy)0.5} > {(f c)112/ (4 fy)} 
Required As = p bd 5547 mm2 Required No of Re-bars 
Provided As 5890 mm2 Okay Provided No of Re-bars 

Pw = As / (b d) 0.0027

Effective Width in X-dir b 

Ru = Mu / ( cb d2)

Shear Design In V-Direction 

Vn-Max = Min(1.1 ( f c) 
112 

, 
0.2 f 

c’ 9.0) 

Vu = Vu / (b d) 

v 
c 
= 117(3.5-2.5M*/(V*d))((fc)o.5+120Pw(V*d/M*)) < 0.5(f c)0.5

o
Vn-Vc 

(Avlsv)miTn = blfy No ShearRlf Req. (Avhlsvh)mlm = blfy 

(A vis v) Provldsd No Shear Rlf Req. (A vhls vh) Provided 

11(12b)((1+Lnld)fy(A vis v)+(11-Lnld)f y(A vhls vh))

Design Summary

Bottom X-Dir Flexural Reinforcement 

Bottom Y-Dir Flexural Reinforcement 

Vertical Shear Unks

12 DH25 

12 DH25

Top X-Dir Reinforcement 

Top V-Dir Reinforcement 

Horizontal Shear Unks

CJ

Job No: 2711265 

Page No: 2 of 2 

Date: 18/05/2004

2500 mm 

0.33 

0.0025 

11.30 Nos 

12 Nos Okay

5.00 MPa 

0.31 MPa Okay 

0.90 MPa 

No Shear Rlf Req. 

No Shear Rlf Req. 

No Shear R/f Req. 

No Shear Rlf Req.

12 DH16 

12 DH16
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Beea Carter Hollings & F rner
.

~
EXCEL WORKSHEET

I
JOB NAME: Queensgate Shopping Mall, Zone J JO!3 NO: 2711265

--

SUBJECT: Ground Beam GB1 with 12HD32 Re-bars PAGE NO:

Jamil Khan
---

BY: DATE: 16/6/04

I Moment a Axial Force Curve for a Rectangular Beam-Column

h= 800 mm e= 20.0 mm Layer Bar Area Depth Strain Stress Foree

I
b= 400 mm Pi= -4681.0 kN (mm2) (mm) (MPa) (kN)
d= 715 mm Mi= 56.6 kNm 1 4 DH32 3217 75 0.0083 500.0 1608.5

d’= 85 mm = 0.8500 2 2 DH32 1608 175 0.0233 500.0 804.2

I
Fy= 500 MPa Pu= -3978.8 kN 3 2 DH32 1608 625 0.0908 500.0 804.2

1e’= 25 MPa Mu= 48.1 kNm 4 4 DH32 3217 725 0.1058 500.0 1608.5

max= 0.85 0.1= 0.850

I
min= 0.85 1 

= 0.850

Ag= 0.3200 m2

I
Ast= 9650.97 mffi2

AstFy= 4825.49 kN

Fye= 9707.3 kN Mpc= 0.00 kNm

I C) Fyt= 4101.7kN Mpt= 0.00 kNm

0.85 Po= 8251.2 kN

I eb= 390.0 mm step 1 = 19.5 mm

emax= 941.2 mm step2= 27.6 mm

I
c Pu Mu c Pu Mu

12000
-3979 48 -3979 48

0 -4102 0 941 9707 0

20 -3982 47 914 8065 491 10000

I 39 -3862 92 886 7833 569

59 -2838 429 859 7597 643 8000
78 -2192 641 831 7414 697

I 98 -1784 770 803 7169 766 -

117 -1208 931 776 6918 832 ~ 6000
-

137 -763 1054 748 6661 897 c:
0

I
156 -399 1153 721 6426 952 4000

en

176 -89 1236 693 6155 1012 ~

195 182 1306 666 5876 1070
c.

E 2000

.0
215 397 1360 638 5587 1127

0

(.)

234 621 1413 610 5287 1182 (ij

254 828 1460 583 4975 1236 ~ 0

273 1023 1502 555 4648 1291 500 0 1500 2 0

I 293 1208 1539 528 4306 1345 -2000

312 1385 1571 500 3944 1400

332 1555 1600 473 3559 1457

I
351 1762 1616 445 3145 1516

-4000

371 1999 1620 418 2684 1574

390 2224 1624 390 2224 1624 -6000

I
Ultimate Moment, Mu (kNm)

Limit Lines:

8251.2 0

8251.2 1624

I

I

I

I p:\27\2711265\excel\zone j building\ground beam design\Moment-Axial Load interaction1GB1 with 12DH32 R~I:27 16/06/2004
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Beca Carter Hollings & Ferner EXCEL WORKSHEET
BeCO

JOB NAME: Queensgate Shopping Mall, Zone J JOB NO: 27112651
SUBJECT: Ground Beam GB1 with 10HD32 Re-bars PAGE NO:

BY: Jamil Khan DATE: 16/6/04

Moment - Axial Force Curve for a Rectangular Beam-Column

h= 800 mm e= 20.0 mm Layer Bar Area Depth Strain Stress Force

b= 400 mm Pi= -3876.7 kN (mm2) (mm) (MPa) (kN)
d= 715 mm Mi= 56.6 kNm 1 4 DH32 3217 75 0.0083 500.0 1608.5

d’= 85 mm = 0.8500 2 2 DH32 1608 400 0.0570 500.0 804.2

Fy= 500 MPa Pu= -3295.2 kN 3 4 DH32 3217 725 0.1058 500.0 1608.5

fe’= 25 MPa Mu= 48.1 kNm

max= 0.85 0.1 = 0.850

min= 0.85 1 
= 0.850

Ag= 0.3200 m2

Ast= 8042.48 mm2

AstFy= 4021.24 kN

Fyc= 9052.8 kN Mpc= 0.00 kNm

C\
Fyt= 3418.1 kN Mpt= 0.00 kNm

~ ,’" 0.85 po= 7694.9 kN

eb= 390.0 mm step 1 = 19.5 mm

cmax= 941.2 mm step2= 27.6 mm

e Pu Mu e Pu Mu
10000

-3295 48 -3295 48

0 -3418 0 941 9053 0

20 -3298 47 914 7633 400 8000

39 -3179 92 886 7412 475

59 -2154 429 859 7187 547

78 -1509 641 831 7018 597 6000

98 -1132 763 803 6786 662
Z

117 -801 869 776 6549 725 ~

137 -531 952 748 6308 786 ~ 4000
0

156 -299 1022 721 6061 843 .~
176 -92 1082 693 5808 899 *- 2000
195 98 1133 666 5548 952 E

0 215 275 1179 638 5281 1003
0

()
’.

234 545 1220 610 5004 1052 (is 0

254 813 1256 583 4717 1101 ~ 500 1000 1 0

273 1060 1288 555 4419 1148

293 1289 1317 528 4107 1194
-2000

312 1506 1343 500 3779 1241

332 1710 1366 473 3433 1288 -4000
351 1906 1385 445 3091 1336

371 2093 1403 418 2679 1382

390 2274 1417 390 2274 1417 -6000

Ultimate Moment, Mu (kNm)
ILimit Lines:

7694.9 0

7694.9 1417

I

I

I

p:\27\2711265\excel\zone j building\ground beam design\Moment-Axial Load interaction1GB1 with 10DH32 ~MedcJh2:25 16/06/2004 I
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Beca Carter Hollings & Ferner III EXCEL WORKSHEET
eeca

I JOB NAME: Queensgate Shopping Mall, Zone J JOB NO: 2711265

SUBJECT: Ground Beam GB1 with 8HD32 Re-bars PAGE NO:

BY: Jamil Khan DATE: 16/6/04

I Moment - Axial Force Curve for a Rectangular Beam-Column

I
h= 800 mm c= 20.0 mm Layer Bar Area Depth Strain Stress Force

b= 400 mm Pi= -3072.5 kN (mm2) (mm) (MPa) (kN)
d= 715 mm Mi= 56.6 kNm 1 4 DH32 3217 75 0.0083 500.0 1608.5

d’= 85 mm = 0.8500 2 o DH32 0 175

I Fy= 500 MPa Pu= -2611.6 kN 3 o DH32 0 625

fc’= 25 MPa Mu= 48.1 kNm 4 4 DH32 3217 725 0.1058 500.0 1608.5

max= 0.85 <l1 = 0.850

I min= 0.85 1 
= 0.850

Ag= 0.3200 ffi2

I Ast= 6433.98 mm2

AstFy= 3216.99 kN

Ie")
Fyc= 8398.2 kN Mpc= 0.00 kNm

Fyt= 2734.4 kN Mpt= 0.00 kNm

0.85 po= 7138.5 kN

I cb= 390.0 mm step 1 = 19.5 mm

cmax= 941.2 mm step2= 27.6 mm

I c Pu Mu c Pu Mu
10000

-2612 48 -2612 48

0 -2734 0 941 8398 0

I
20 -2615 47 914 7200 400

8000
39 -2495 92 886 6991 475

59 -1471 429 859 6778 547

I
78 -825 641 831 6621 597

98 -448 763 803 6403 662
6000

Z
117 -118 869 776 6181 725 ~

’-"

137 152 952 748 5955 786 c:

I 156 385 1022 721 5725 843 .~ 4000
en

176 592 1082 693 5491 899 ~

195 782 1133 666 5250 952
Co

E

Ie) 215 959 1179 638 5004 1003
0 2000
0

234 1127 1220 610 4750 1052

254 1287 1256 583 4489 1101 ~

I
273 1441 1288 555 4218 1148 0

293 1591 1317 528 3937 1194 500 1000 1 0

312 1737 1343 500 3644 1241

332 1880 1366 473 3336 1288 -2000

I 351 2020 1385 445 3008 1336

371 2159 1403 418 2644 1382

390 2295 1417 390 2295 1417 -4000

I Ultimate Moment, Mu (kNm)
Limit Lines:

7138.5 0

I
7138.5 1417

I

I 2

I p:\27\2711265\excel\zone j building\ground beam design\Moment-Axial Load interaction1 GB1 with 8DH32 Re. fl.ls12:28 16/06/2004
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Beca Carter Hollings & Ferner EXCEL WORKSHEET
BeCC

JOB NAME: Queensgate Shopping Mall, Zone J JOB NO: 27112651
SUBJECT: Ground Beam GB1 with 8HD25 Re-bars PAGE NO:

BY: Jamil Khan DATE: 16/6/04

Moment - Axial Force Curve for a Rectangular Beam-Column

h= 800 mm e= 20.0 mm Layer Bar Area Depth Strain Stress Force

b= 400 mm Pi= -1819.0 kN (mm2) (mm) (MPa) (kN)
d= 715 mm Mi= 56.6 kNm 1 4 DH25 1963 75 0.0083 500.0 981.7

d’= 85 mm = 0.8500 2 o DH25 0 175

Fy= 500 MPa Pu= ,-1546.1 kN 3 o DH25 0 625

1e’= 25 MPa Mu= 48.1 kNm 4 4 DH25 1963 725 0.1058 500.0 981.7

max= 0.85 0:1= 0.850

min= 0.85 1 = 0.850

Ag= 0.3200 m2

Ast= 3926.99 mm2

AstFy= 1963.5 kN

Fyc= 7378.0 kN Mpc= 0.00 kNm

0
Fyt= 1669.0 kN Mpt= 0.00 kNm

0.85 Po= 6271.3 kN

eb= 390.0 mm step1= 19.5 mm

emax= 941.2 mm step2= 27.6 mm

c Pu Mu c Pu Mu
8000

-1546 48 -1546 48

0 -1669 0 941 7378 0
7000

20 -1549 47 914 6581 270

39 -1429 92 886 6387 340
6000

59 -758 314 859 6192 406

78 -317 459 831 6030 457
5000 ~98 -40 549 803 5830 517 -

z
117 208 628 776 5629 573 C 4000
137 420 693 748 5425 626 c::

0

156 608 748 721 5219 676 .~ 3000
176 781 797 693 5010 723 ~

195 944 840 666 4797 767
a.

~ 2000
0 215 1099 878 638 4581 809 ()

234 1248 913 610 4360 848 ~ 1000
254 1392 944 583 4135 884 ~
273 1533 972 555 3904 918 0

293 1671 997 528 3666 951
200 600 800 1000 1 0

312 1807 1019 500 3421 982 -1000

332 1941 1039 473 3167 1011

351 2073 1056 445 2901 1040 -2000

371 2204 1071 418 2613 1066

390 2334 1084 390 2334 1084 -3000

Ultimate Moment, Mu (kNm)
Limit Lines:

6271.3 0

6271.3 1084

p:\27\2711265\excel\zone j building\ground beam design\Moment-Axial Load interaction1GB1 with 8DH25 Ri.motefl1s12:30 16/06/2004 I
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EXCEL WORKSHEETBeca Carter Hollings & Ferner Ltd 

JOB NAME: Queensgate Shopping Mall 
_ 

SUBJECT: Zone J, Ground Beam GB2, Without Axial Foree 

BY: Jamil Khan

JOB NO: 

PAGE NO: 

DATE:

---I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

2711265

Ultimate Moment Strength of Regular Reinforced Concrete Columns

13-May-04

h:= 

bw:= 

bt := 

bb := 

Tt := 

Tb :=

:=

Pu := 

Mu:=

500 mm Fy= 500 MPa Layer Bars Area Depth Strain Stress

400 mm Es= 200000 MPa (mm2) (mm) (net)
400 mm te’= 30 MPa 1 4020 1256 85 0.000227 45.4

400 mm ec= 0.003 2 4020 1256 415 0.012756 500.0

o mm Yo= 250 mm

Omm Ratio = 1
--

0.85 1 
=

0.1=

0.0 kN 

206.1 kNm

Pi= 

Mi=

o
Ag := 200000 mm2 AstFy= 
Ast== 2512 mm2 Fyc=

0.850 

0.850

0.0 kN 

242.5 kNm

1256.0 kN 

6291.9 kN

Iteration variable: 

c == 79.02 mm 

a== 67.16 mm

Convergence Check: 
P = 0.0 kN 

Err = -2.1 E-07

Concrete Compression Block Actions 

Force 

685.1 kN 

0.0 kN 

0.0 kN

web 

top 
bot 

totals: 

Cc== 685.1 kN Mc=

Steel Totals 

Ts == 685.1 kN

0/’.. 
.,

Ms=

Moment 

148 kNm 

o kNm 

o kNm

148 kNm

94 kNm

This spreadsheet template has not had a Q.C. check yet. 
Check all results carefully before using them.

. 

o q

.

!J 

I.. ~.I

d:\projeets\queensgate\warehouse building\Uilt Mom Str of Reet RC Beam GB2 without Axial Load.xls Printed 10:49 13/05/2004
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Beea Carter Hollings & Ferner Ltd. 
JOB NAME: Queensgate Shopping Mall 

SUBJECT: Zone J, Ground Beam GB2, With Axial Forc
--- 

BY: Jamil Khan

, 

J~, ,or 
~ 

,~-

EXCEL WORKSHEET

JOB NO: 2711265 

PAGE NO: 

DATE: 13-May-04

Ultimate Moment Strength of Regular Reinforced Concrete Columns

h= 

bw= 

bt= 

bb= 

Tt= 

Tb=

0=

Pu = 

Mu=

500 mm 

400 mm 

400 mm 

400 mm 

o mm 

o mm

0.85

2000.0 kN 

.395.4 kNm

Fy= 
Es= 

tc’= 

ec= 

Yo= 

Ratio =

500 MPa 

200000 MPa 

30 MPa 

0.003 

250 mm 

1

Layer Bars

1 4020 

2 4020

1 = 0.850 

0.850CX1=

Pi= 

Mi=

2352.9 kN 

465.1 kNm

Ag = 200000 mm2 AstFy= 
Ast= 2512 mm2 Fyc=

Iteration variable: 

c= 265.15 mm 

a= 225.38 mm

1256.0 kN 

6291.9 kN

Convergence Check: 

P = 2352.9 kN 

Err = -0.000139

Concrete Compression Block Actions 
Force 

2298.9 kN 

0.0 kN 

0.0 kN

web 

top 
bot 

totals: 

Cc= 2298.9 kN

Steel Totals 

Ts = -54.1 kN

Moment 

316 kNm 

o kNm 

o kNm

Mc= 316 kNm

Ms= 149 kNm

This spreadsheet template has not had a Q.C. check yet. 
Check all results carefully before using them.

h d . ct0

.

.!J

I..~J

Area 

(mm2) 
1256 

1256

d:\projeets\queensgate\warehouse building\Uilt Mom Str of Reet RC Beam GB2 with Axial Load.xls

Depth 

(mm) 
85 

415

Strain Stress 

(net) 
-382.2 

339.1

-0.002038 

0.001695

Printed 10:52 1 ~~
5 9
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0"" IT d P h xte II redF" Pr t frI na en er rOVlSIon8 WI e ma lyappJI Ire o ec IOn

Type Structural Section
Weicht Total No Steel Wt Conc. Vol

Kg/m Columns Kg m3

C1A 250x6 SHS 25 MPa Concrete Filled 45 23 5589 7.04

C2A 250x9 SHS 25 MPa Concrete Filled 65.9 40 14234 11.63

C3A 310UC137 137 23 17015

C4A 325x9.5 CHS 74 3 1199

C5A 410UB54 54 0 0

89 38038 18.66

Total Structural Steel weight 
Total Normal 25MPa in filled Concrete Volume 

Total Externally applied fire protection (for IHr Fire Resistance)

38038Kg 
18.66 m3 

QS to Advise

N Pr al h t xte all Ii d F" P teetiew 0)08 WI on e m lyappJ e Ire ro on

rrype Structural Section
Weicht Irotal No Steel Wt ConcVol

Kalm Columns Kc m3

CA1 250x6 SHS 60 MPa Fibre Rlf Concrete Filled 45 89 21627 27.22

Total Structural Steel weight 
Total Fibre Reinforced 69 MPa in filled Concrete Volume 

Total Externally applied fire protection (for IHr Fire Resistance)

21627Kg 
27.22m3 

00.00

Fibre Reinforced Concrete 

The steel fibre reinforcement spread uniformly throughout the concrete and forming 
approximately 5% by dry mass of the constituents, before addition of water. The Fibre shape 
and dimension should be such as to provide adequate pullout strength. Typically, fibres 
should be 0.5mm diameter, not longer than 38mm, and have crimped flats or hooked ends to 

ensure adequate pullout resistance.

241059
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LOAD TAKING SUMMARY S~ET 0 

Job nam Queensgate Redevelopment, Zone J 

Subject ’Suim ry-fC’ lim Toads~F r ’Colum
-

sign fZ J---~’-’-’-’-"-’~"~--’-’~_._-’--""~~- 
............_...................._.H...~.................................___......._____.................04.....................................................................................................................__............................................_.....__.---...............................-......--......................-.. 

Calculatl Jamil Khan RevIewed By

Job No. 

Page no 

Date

2711265 
~~.~~.~~.~~,-_.__._~._- 

Sheet 1 of 3 
.’--’--’--’-.’--’--’.-" 

########

SNo.
Dead load UveLoad E.a. Load SLS Combinations ULS Gravity Load Fire Load Over etrength Combination Column Capacity

Column Marks

G 0 ’PeO ’PLO Eu G+ ’PsO G + ’PLO G+’PuO+Eu 1.2G + 1.60 G +’PuO G+’PuQ+Eo G+’PuQ-Eo Column Type Ultlritete Fire Resistance

1 S1/SA 150 160 112 62 - 262 211 211 436 211 211 C1A 2630 985 Okay
2 S1/85 518 536 375 208 88 893 726 814 1479 726 867 C1A 2630 985 Okay
3 S1/SC 362 340 238 131 88 600 493 581 978 493 634 C1A 2630 985 Okay
4 S1/SD 342 311 218 121 88 560 463 551 908 463 604 C1A 2630 985 Okay
5 S1/SE 350 320 224 124 88 574 474 562 932 474 614 C1A 2630 985 Okay
6 S1/SF 337 308 216 119 - 553 456 456 897 456 456 C1A 2630 985 Okay
7 S1/SF.5 52 33 23 11 -- 75 63 63 115 63 63 C1A 2630 985 Okay
8 S2ISA 420 512 358 193 -- 779 614 614 1323 614 614 C1A 2630 985 Okay
9 S2ISB 612 803 562 321 -- 1174 933 933 2020 933 933 C1A 2630 985 Okay
10 S2ISC 550 700 490 256 -- 1040 806 806 1779 806 806 C1A 2630 985 Okay
11 S2ISD 484 640 448 256 - 932 740 740 1604 740 740 C1A 2630 985 Okay
12 S2ISE 536 687 481 256 - 1017 792 792 1743 792 792 C1A 2630 985 Okay
13 S2ISF 484 640 448 256 - 932 740 740 1604 740 740 C1A 2630 985 Okay
14 S2ISG 300 344 241 128 64 540 428 492 909 428 530 C1A 2630 985 Okay

15 S3/SA 303 378 265 145 -- 568 448 448 969 448 448 C1A 2630 985 Okay
16 S3ISB 463 603 422 241 -- 885 704 704 1520 704 704 C1A 2630 985 Okay
17 S3/SC 405 512 359 192 - 763 597 597 1305 597 597 C1A 2630 985 Okay
18 S3/SD 364 480 336 192 - 699 555 555 1204 555 555 C1A 2630 985 Okay
19 S3ISE 396 506 354 192 - 750 588 588 1284 588 588 C1A 2630 985 Okay
20 S3/SF 365 480 336 192 -- 701 557 557 1206 557 557 C1A 2630 985 Okay
21 S3ISG 222 253 177 96 119 399 318 437 670 318 508 C1A 2630 985 Okay
22 S4ISA 316 359 252 134 137 568 450 587 955 450 669 C1A 2630 985 Okay
23 S4ISB 452 556 389 222 . 

806 841 674 1480 1431 674 1964 616 C1A 2630 985 Okay

24 S4ISC 426 495 347 177 - 773 603 603 1304 603 603 C1A 2630 985 Okay
25 S4ISD 342 442 310 177 806 651 518 1324 1118 518 1808 771 C1A 2630 985 Okay

26 S4ISE 382 484 339 177 806 721 559 1365 1233 559 1848 731 C1A 2630 985 Okay

27 S4ISF 340 442 310 177 -- 650 517 517 1116 517 517 C1A 2630 985 Okay
28 S4ISG 376 334 234 116 1066 610 491 1557 986 491 2197 1214 C1A 2630 985 Okay

29 S4ISH 371 349 244 131 260 616 502 762 1004 502 918 C1A 2630 985 Okay

30 S4ISK 301 145 102 52 260 402 352 612 593 352 768 64 C1A 2630 985 Okay
31 S5/SA 370 452 317 171 838 686 541 1379 1167 541 1881 800 C1A 2630 985 Okay

32 S5/SB 542 710 497 284 - 1039 826 826 1786 826 826 C1A 2630 985 Okay
33 S5/SC 476 618 433 226 -- 909 702 702 1560 702 702 C1A 2630 985 Okay
34 S5/SD 422 565 395 226 -- 817 648 648 1410 648 648 C1A 2630 985 Okay
35 S5/SE 459 599 419 224 - 878 683 683 1509 683 683 C1A 2630 985 Okay

--------------------
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LOAD TAKING SUMMARY S~ET 
Job nam Queensgate Redevelopment, Zone J Job No. 2711265 

Subject "S ry’.’T niL ds~ (r mb ti’ siOr"s’Ls’&. -L’S........~.................~..........~.._._._...._.................... Page no ..................Sh.~~t-.2---~f---3-. 
Calculat;.J ,IT.

..................~~_.._..._...__.~.~~-_...’’’-

i :w d By._.........._._......................__..__........_......._......--_._.............-...... Date ......_.................-########.

No.
Dead load UveLoad E.Q. Load SLS Combinations ULS Gravity Load Fire Load Over strength Combination Column Capacity

Column Marks

G Q ’Ps Q ’PLQ Eu G+ ’PsQ G+’PLQ G + ’Pu Q+ Eu 1.2G + 1.6Q G +’PuQ G+’PuQ+Eo G+’PuQ.Eo Column Type Ultfmate Fire Resistance

36 S5/SF 419 560 392 224 -- 810 643 643 1398 643 643 C1A 2630 985 Okay
37 S4.8/SG 361 405 283 156 -- 644 517 517 1081 517 517 C1A 2630 985 Okay
38 S4.81SH 446 512 358 205 -- 804 651 651 1354 651 651 C1A 2630 985 Okay
39 S4.81SK 425 269 188 102 - 613 527 527 940 527 527 C1A 2630 985 Okay
40 S5.41SG 390 501 351 189 - 741 579 579 1271 579 579 C1A 2630 985 Okay
41 S6/SA 370 452 317 171 -- 686 541 541 1167 . 541 541 C1A 2630 985 Okay
42 S6/SB 542 710 497 284 - 1039 826 826 1786 826 826 C1A 2630 985 Okay
43 S6ISC 476 618 433 226 - 909 702 702 1560 702 702 C1A 2630 985 Okay
44 S6/S0 422 565 395 226 - 817 648 648 1410 648 648 C1A 2630 985 Okay
45 S6/SE 459 599 419 224 - 878 683 683. 1509 683 683 C1A 2630 985 Okay
46 S6ISF 419 560 392 224 - 810 643 643 1398 643 643 C1A 2630 985 Okay
47 S6ISG 351 441 309 158 - 659 509 509 1126 509 509 C1A 2630 985 Okay
48 S6ISK 623 580 406 224 - 1029 848 848 1675 848 848 C1A 2630 985 Okay
49 S6.5/SG 314 396 2n 158 - 591 472 472 1010 472 472 C1A 2630 985 Okay
50 S7/SA 370 452 317 171 137 686 541 678 1167 541 760 C1A 2630 985 Okay
51 S7/SB 542 710 497 284 -- 1039 826 826 1786 826 826 C1A 2630 985 Okay
52 S7/SC 476 618 433 226 - 909 702 702 1560 702 702 C1A 2630 985 Okay
53 S7/S0 422 565 395 226 - 817 648 648 1410 648 648 C1A 2630 985 Okay

54 S7/SE 459 599 419 224 - 878 683 683 1509 683 683 C1A 2630 985 Okay
55 S7/SF 419 560 392 224 -- 810 643 643 1398 643 643 C1A 2630 985 Okay
56 S7/SG 351 441 309 158 -- 659 509 509 1126 509 509 C1A 2630 985 Okay
57 S7/SK 445 528 370 205 42 815 650 692 1379 650 717 C1A 2630 985 Okay
58 S7.5/SG 314 396 277 158 -- 591 472 472 1010 472 472 C1A

/
2630 985 Okay

59 (88/00 555 546 382 208 838 937 764 1602 ’~i54~ 764’" 2lM 577 C1A’ 2630 985 Okay
60 S8ISB 730 801 560 320 -- 1291 1051 1051 2158 1051 1051 (C4A-"J 2630 1380 Okay

61 S.8/SC 476 618 433 226 - 909 702 702 1560 702 702 C1A 2630 985 Okay
62 S8/S0 422 565 395 226 -- 817 648 648 1410 648 648 C1A 2630 985 Okay
63 S8ISE 459 599 419 224 - 878 683 683 1509 683 683 C1A 2630 985 Okay
64 S8ISF 419 560 392 224 -- 810 643 643 1398 643 643 C1A 2630 985 Okay
65 S8ISG 349 397 278 141 961 627 490 1451 1054 490 2028 1048 C1A 2630 985 Okay
f ~ S8ISK 300 282 197 106 260 498 407 667 811 407 823 9 C1A 2630 985 Okay
-~J S9/SA 694 643 450 247 260 1144 941 1201 1862 941 1357 C1A./ 2630 985 Okay

S9/SB 907 898 629 359 - 1536 1267 1267 2526 ’ 1267 1267 C/ 26~0 1380/’ Okay
r.: S9/SC 476 618 433 226 - 909 702 702 1560 702 702 C1A 2630 985 Okay
I..... S9/S0 422 565 395 226 - 817 648 648 1410 648 648 C1A 2630 985 Okay
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LOAD TAKING SUMMARY SHEET 

Job nam Queensgate Redevelopment, Zone J 

Subject .S mm
’

f"’
’

’’L .ds’
’

f’c mbi to s’f ~s’[s’.&. ’[S................................................................................. 
Calculat;.J if ’KF

...................................................................................

e i
.. ............................................................................................................................

n 
"_./’

Job No. 

Page no 

Date

2711265 
.........."...................... .~. ,~.. ._. ._. ... ._. 

Sheet 3 of 3 
"."......."..".."......".. ’.’ ._. .. ’.’ ... .M_ ’M_’~ 

########

~No.
Dead load UveLoad E.a. Load SLS CombInatIons ULS GravIty Load FIre Load Over strength CombinatIon Column CapacIty

Column Marks

G Q ’i’sQ ’i’.Q Eu G+’i’sQ G+’.Q G+’i’uQ+Eu 1.2G+ 1.6Q G+’i’uQ G+’i’uQ+Eo G+’i’uQ-Eo Column Type UltImate FIre ReeIstanoe

71 S9/SE 459 599 419 224 .- 878 683 683 1509 683 683 C1A 2630 985 Okay

72 S9/SF 419 560 392 224 .- 810 643 643 1398 643 643 C1A 2630 985 Okay

73 S9/SG 312 319 223 119 183 536 431 614 885 431 724 C1A 2630 985 Okay

74 S9/SK 61 10 7 4 .- 68 65 65 89 65 65 C1A 2630 985 Okay

75 S10/SA 694 643 450 247 137 1144 941 1078 1862 941 1160 (ot; 2630/ 985 Okay

76 S10/SB 907 898 629 359 - 1536 1267 1267 2526 1267 1267 a 2630 I’ 1380 Okay

77 S10/SC 476 618 433 226 - 909 702 702 1560 702 702 C1A 2630 985 .okay

78 S10/SD 422 565 395 226 - 817 648 648 1410 648 648 C1A 2630 985 Okay

79 S10/SE 459 599 419 224 - 878 683 683 1509 683 683 C1A 2630 985 Okay

80 SlD/SF 419 560 392 224 - 810 643 643 1398 643 643 C1A 2630 985 Okay

81 S10/SG 312 319 223 119 204 536 431 635 885 431 758 C1A 2630 985 Okay

82 Sll/SA 359 306 214 120 137 573 479 616 921 479 698 C1A 2630 985 Okay

i.83 Sll/SB 493 451 316 175 806 809 668 ....1474 ( 1314)) 668 G~?1) 622 C1A 2630 985 Okay

84 Sll/SC 248 284 199 109 118 447 357 475 752 357 546 C1 2630 985 Okay

85 S11/SD 248 284 199 109 118 447 357 475 752 357 546 C1A 2630 985 Okay

86 Sll/SE 248 284 199 109 - 447 357 357 752 357 357 C1A 2630 985 Okay

87 S11/SF 248 284 199 109 924 447 357 1281 752 357 1835 1121 C1A 2630 985 Okay

88 Sll/SG 232 98 68 37 905 300 269 1174 434 269 1717 1179 C1A 2630 985 Okay

CA 1 25OX6 SHS with 60MPa Fibre RIf Cone

Over strength Factor for Selsmlo ULS Loads 1.60 

q. Factor for (1.2G+l.6Q) Load Comblnatic 0.65 

q. Factor for (G+O+Eu) Load Combination 0.90

--------------
------
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LOAD TAKING SUMMARY"EET
- - ... -------

o

Job nam Queensgate Redevelopment, Zone J 

Subject s mr ry- oic’Oi LoadS- f RlnO sig
.’

’fz :i--@-F’irst Flo -[ r~-"."--’-"-’-’-"’-- 
.......---....._____~....___. ___...,.. .__.--.............................................................................................................................~....................u_.......___.........._....................__......_........ 

Calculatl Jamil Khan Reviewed By

Job No. 

Page no 

Date

2711265 
.~.__.__.__.__.__.__._- 

Sheet 1 of 3

~No.
Dead load UveLoad E.Q. Load SlS Combinations ULS Gravity Load Fire load Over strength Combination Column Capacity

Column Marks

G a ’Ysa ’YLa Eu G+’YsQ G+’YLQ G+’YuQ+Eu 1.2G + 1.6Q G+’YuQ G+’YuQ+Eo G +’YuQ-Eo Column Type U~lmate Fire Resistance

1 S1/SA 12 6 4 0 -- 16 12 12 24 0 12 C6A 1185 Okay

2 S1/S5 24 16 11 0 88 35 24 112 54 0 165 117 C6A 1185 Okay

3 S1/Se 20 13 9 0 88 29 20 108 45 0 161 121 C6A 1185 Okay

4 S1/SD 16 9 6 0 88 22 16 104 34 0 157 125 C6A 1185 Okay

5 S1/SE 17 11 8 0 88 25 17 105 38 0 158 124 C6A 1185 Okay

6 S1/SF 18 11 8 0 -- 26 18 18 39 0 18 C6A 1185 Okay

7 S1/SF.5 11 5 4 0 -- 15 11 11 21 0 11 C6A 1185 Okay

8 S2ISA 27 28 20 0 - 47 27 27 78 0 27 C6A 1185 Okay

9 S2ISB 0 0 0 0 -- 0 0 0 0 0 0 0 -- Okay

10 s2Ise 61 60 42 0 -- 103 61 61 169 0 61 C5A 245 Okay

11 S2ISD 0 0 0 0 -- 0 0 0 0 0 0 0 -- Okay

12 S2ISE 47 48 33 0 -- 81 47 47 133 0 47 C5A 245 Okay

13 S2ISF 0 0 0 0 -- 0 0 0 0 0 0 0 -- Okay

14 S2ISG 32 24 17 0 64 48 32 96 76 0 134 71 C6A 1185 Okay

15 S31SA 15 15 11 0 -- 25 15 15 42 0 15 C6A 1185 Okay

16 S3/SB 0 0 0 0 - 0 0 0 0 0 0 0 -- Okay

17 S3/Se 36 33 23 0 - 59 36 36 96 0 36 C5A 245 Okay

18 S3/SD 0 0 0 0 -- 0 0 0 0 0 0 0 -- Okay

19 S3/SE 29 26 18 0 -- 47 29 29 76 0 29 C5A 245 Okay

20 S3/SF 0 0 0 0 -- 0 0 0 0 0 0 0 .- Okay

21 S3/SG 19 13 ’9 0 119 28 19 138 43 0 209 172 C6A 1185 Okay

22 84/SA 24 25 18 0 137 42 24 161 69 0 243 195 C6A 1185 Okay

23 S4ISB 0 0 0 0 -- 0 0 0 0 0 0 0 -_. Okay

24 84/Se 55 53 37 0 _.. 92 55 55 150 0 55 C5A 245 Okay

25 S4/SD 0 0 0 0 _.. 0 0 0 0 0 0 0 .- Okay

26 S-l/SE 43 42 29 0 --- 72 43 43 118 0 43 C5A 245 Okay

27 S-l/SF 0 0 0 0 -- 0 0 0 0 0 0 0 .- Okay

28 S-l/SG 42 45 32 0 260 73 42 302 122 0 458 374 C6A 1185 Okay

29 S4ISH 23 23 16 0 260 39 23 283 64 0 439 393 C6A 1185 Okay

30 841SK 23 16 11 0 260 34 23 283 53 0 439 393 C6A 1185 Okay

~1 85/SA 24 25 18 0 137 42 24 161 69 0 243 195 C6A 1185 Okay

~2 85/SB 0 0 0 0 -- 0 0 0 0 0 0 0 -- Okay

~3 85/Se 55 53 37 0 -- 92 55 55 150 0 55 C5A 245 Okay

H~ S5’SD 0 0 0 0 ._- 0 0 0 0 0 0 0 -- Okay

’:~~ 85SE 40 39 27 0 --- 67 40 40 110 0 40 C5A 245 Okay
.....
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LOAD TAKING SUMMARY ~EET 
Job nam_e.~.l!!~’!~J! ~~Ji.l!..~:...~!!!P..!!!.~’!..~.~9E!.~..~..........~....................................~.....................................~............~.............._................................................................. 
Subject Summary of Column Loads For Column Design of Zone J @ First Floor Level 
Calculat;.J rr irKh .-............_...._.....~..~..~._..~._._......-_..~......................~.Rev ~wed..B

..........~............_..~......~......~._......~..~......~._._..~........._..~..~......~..~.....~..........~......~....

A.’........ U

Job No. 

Page no 

Date

2711265 
..................................___,~.w_.____._n__. 

Sheet 2 of 3

SNo.
Dead load UveLoad E.O. Load SLS Combinations ULS Gravity Load Fire Load Over strength Combination Column CapacHy

Column Marks

G 0 ,*,sO ’*’LO Eu G+,*,sO G+’l’LO G+’l’uO+Eu 1.2G + 1.60 G+’l’uO G+’l’uO+Eo G +’l’uO-Eo Column Type Ultimate Fire Resistance

36 S5/SF 0 0 0 0 -- 0 0 0 0 0 0 0 -- Okay

37 S4.8!SG 12 15 10 0 --- 23 12 12 38 0 12 C5A 245 Okay

38 S4.8/SH 0 0 0 0 --- 0 0 0 0 0 0 0 .- Okay

39 S4.8/SK 21 13 9 0 --- 30 21 21 45 0 21 C6A 1185 Okay

40 S5.4/SG 25 30 21 0 --- 46 25 25 78 0 25 C5A 245 Okay

41 S6/SA 24 25 18 0 -- 42 24 24 69 O. 24 C6A 1185 Okay

42 S6/SFl 0 0 0 0 -- 0 0 0 0 0 0 0 .- Okay

43 S6/Se 55 53 37 0 -- 92 55 55 150 0 55 C5A 245 Okay

44 S6/SD 0 0 0 0 -- 0 0 0 0 0 0 0 .- Okay

45 S6/SE 40 39 27 0 --- 67 40 40 110 0 40 C5A 245 Okay

46 S6/SF 0 (I 0 0 --- 0 0 0 0 0 0 .- Okay

47 S6/SG 37 45 32 0 --- 69 37 37 116 0 37 C5A 245 Okay

48 S6/SK 28 19 13 0 _.. 42 28 28 64 0 28 C6A 1185 Okay

-19 S6.5/SG 0 (I 0 0 --- 0 0 0 0 0 0 0 .- Okay

50 S7/SA 24 25 18 0 137 42 24 161 69 0 243 195 C6A 1185 Okay

51 S7/SB 0 0 0 0 -- 0 0 0 0 0 0 0 .- Okay

52 S7/Se 55 53 37 0 -- 92 55 55 150 0 55 C5A 245 Okay

53 S7/SD 0 0 0 0 --- 0 () 0 0 0 0 0 .- Okay

54 S7/SE 40 39 27 0 --- 67 40 40 110 0 40 C5A 245 Okay

55 S7/SF 0 0 0 0 -- 0 0 0 0 0 0 0 .- Okay

56 S7/SG 37 45 32 0 --- 69 37 37 116 0 37 C5A 245 Okay

57 S7/SK 24 16 11 0 -12 35 24 66 54 0 91 43 C6A 1185 Okay

58 S7.5/SG 0 0 0 0 _.- 0 0 0 0 0 0 0 .- Okay

::9 S8/SA 220 123 86 0 2 1 306. 220 511 (461/ 0 686’ 245 C7A NG

,0 S8/S8 204 98 68 0 154 27.2 204 358 401/’ 0 450 43 .- NG

151 S8/Se 55 5:; 37 0 -- 92 55 55 150 0 55 C5A 245 Okay

62 S8/SD 0 0 0 0 --- 0 0 0 0 0 0 0 .- Okay

63 S1!/SL 40 . 39 I 27 0 --- 67 40 40 110 0 40 C5A 245 Okay

64 S8/SF 0 0 ! 0 0 --- 0 c’ 0 0 0 0 0 .- Okay

65 S8/sn 37 45 32 0 ~r;J 69 ~7 297 116 0 453 379 C6A 1185 Okay

66 S8/SK 25 16 11 0 260 36 ~5 285 56 0 441 391 C6A 1185 Okay

67 fo9/SA 326 220 154 0 154 481 326 480 (744’\: 0 573 C7A NG

68 ~9/SB 328 FI5 137 0 154 465 328 482 \JO-V 0 575 .- NG

69 SCl/Se 55 53 37 0 --- 92 55 55 150 0 55 C5A 245 Okay

70 89/S J 0 0 0 0 --. 0 (I 0 0 0 0 .- Okay ".J

-----------------
--- .w.
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Job nam Queensgate Redevelopment, Zone J 

S.ubject .SJ n; r
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........"".."""".."..."........""...."."."..................".......""......"""....".."".."... ."........

Job No. 

Page no 

Date

2711265 
..,............... ......."... . .*. -_. -_. ’*. .~. .*. .~ 

Sheet 3 of 3

m 

IIJ
Dead load Live Load E.O. Load SLS Combinations ULS Gravity Load Fire Load Over strength Combination Column Capacity

SNo. Column Marl<s

0 0 ’fsO ’fLa Eu G+’fsO 0+ ’fLa o +’fu 0+ Eu 1.20 + 1.60 0+ ’fu 0 G+’fuO+Eo G+’fuO-Eo Column Type Ultlmete Fire Resistance

71 S9/SE 40 39 27 0 -- 67 40 40 110 0 40 C5A 245 Okay
72 S9/SF 0 0 0 0 --- 0 0 0 0 0 0 0 -- Okay
73 S9/SCi 29 21 15 0 183 43 29 212 68 0 322 264 C6A 1185 Okay
74 ::9/SK 0 0 0 0 --- 0 0 0.. 0." 0 0 0 -- Okay
75 S10/~A 326 220 15-1 0 291 481 3<:6 (617\ (744’) 0 792 139 C7A NG

76 S10/8B 328 195 137 0 15~ 465 3 .8 ~~3V 1.}07.J 0 575 .- NG

77 S10/SC 55 53 37 0 -- 92 53 55 150 0 55 C5A 245 Okay
78 S10/SD 0 0 0 0 -- 0 0 0 0 0 0 0 -- Okay
79 S10/SI:: 40 39 27 0 --- 67 40 40 110 0 40 C5A 245 Okay
80 S10/::’F 0 0 0 0 --- 0 0 0 0 0 0 0 -- Okay
81 t:10/t:G 29 21 15 0 ’<:C-I 43 29 233 68 0 355 298 C6A 1185 Okay
82 ::11/SA 165 101 71 0 137 235 165 302 359 0 384 55 C7A NG

83 011/SIl 217 11C 77 0 --- 294 217 217 436 0 217 C7A NG

84 S ll/Sl~ 24 1 ’) 8 0 118 32 24 142 48 0 213 165 C6A 1185 Okay~

85 Sll/SI1 24 12 8 0 118 32 24 142 48 0 213 165 CBA 1185 Okay
8’) S11/SE 24 1:: 8 0 --- 32 24 2J 43 0 24 C6A 1185 Okay
87 S 11/SF 24 12 I 8 0 118 32 ~; , 1 ~ 2 43 0 213 165 C6A 1185 OkayL ~

88 t:l1/SG 17 5 -+ 0 183 20 ’ ! 2(0 28 0 310 276 C6A 1185 Okay

CA 1 250x6 SHS with 60MPa Fibre R/f Cone

Over strength Factor for Seismic ULS Leeds 1.60
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SPACE GASS 9.03 CWInl - BECA CARTER HOLLINGS & FERNER L TO 

Load cases: 

.14 - (SW) G+SW+Q
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Portal frame @ GL S9, S10 

No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter @ GL S9 for Warehouse Roof Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: CelsIus, Force: kN, ~: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, DlsD: None, Moment: None, Shear. NonEl :’:,;’~I: None, TorsIon: None
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SPACE GASS 9.03 (winl- BECACARTER HOLLINGS & FERNER LTD 

Load cases: 

.3 G
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0

-4
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~ -16 -54
-35 -13

2"1
7 8

2 2 -16 -00
18
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-24 12 -36 1
-4 -1 -13 "I"

0 7 18 12 -27

12 23 36
44

-24 35 12 27

4 .....0 
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L~

13 25 32 15
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De~ oad Forces 
No ffifn~raI restraint 
Qu ~gate - Roof Rafter for Warehouse - RBW 
JobCcfl..\Queensgate Zone J - Rafter @ GL S9 for Warehouse Roof Rev 01 
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Beca Carter Hollings & Ferner

DESIGN DATA

Enter trial section size here 310 UB 46.2 

("Copy value" from .Section sizes" worksi
.

)’""............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

M/= 

Lx=

C.\ ........ I 
,." 
/

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

Ly=

107 kNm 
............................ 

5 kNm 
............................ 

4.000 m 
............................ 

4.000 m

0= 

fy = 

E= 

G=

0.9 
............................ 

300 MPa 
............................ 

200 GPa 
.....................

.GPa

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Zex = 729000 mm;j 

Zey = 163000’ mm;j 

Ix = 100000000 mm4 

Iy = 9010000 mm4 

J = 233000 mm4 

Iw = 1.97E+11 mmb

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

am = 1.00 
............................ 

m = ........................?:. 
Kt = 1.00 

............................. 

KI = 1.00 
............................. 

Kr = 1.00

(~) 
~

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial’design load N*=

Minimum value of yield stress for any element 

(or weighted average) 

Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, CXt, from table 6.3.3(1)

kex= 

key = 

k,= 

CXt,=

7 MEMBERS SUBJECT TO AXIAL TENSION

50 kN

fy = 300 MPa

A= 5930 mm2 

130 mm 

39 mm

rx =

ry =

1 
............................ 

1 
............................ 

0.954 
............................ 

o

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

Nt= 0 kN 
.............................. 

kte = 0.85 
............................ 

<! 

An = 5930 mm 
............................ 

fu = 410 MPa

,., ..’..1 f . .’ " 

I l.~ 

CALCULATION SHEET

PAGE NO: OF

~---T-

There should be another 

parameter for buckling 
length, as the 

spreadsheet use Lx as 

buckling length. The. 

buckling length can be 

reduced by by introdcuing 
Fly braces. In absence of 

Bukling lenth paramenter, 
we use Lx = Ly = buckling 
length
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DATE: 26/5/04

8 MEMBERS SUBJECT TO COMBINED ACTIONS

8.1.4 Have you checked if axial force is significant?

8.2 DESIGN ACTIONS

Factored bending moment about major X - axis M/= 107 kNm
.............................

Factored bending moment about minor Y-axis My* = 5 kNm
.............................

Length between X axis restraints Lx= 4.000 m
.............................

Length between Y axis restraints Ly= 4.000 m
.............................

8.3 SECTION CAPACITY

8.3.2 Uniaxial Bending About Major Principal X-Axis

Mx*~ Mrx 196.83

All sections

~ Msx(1-N*/ Ns) Mrx= 190 kNm

M* Mrxx

107kNm ~ 190 kNm :. O.K.

I or SHS or RHS sections to CI. 8.1.5

~ 1.18Msx(1-N*/ Ns) ~ Msx Mrx= 225 kNm

Mrx Msx
225 kNm ~ 197 kNm

. .
Msx= 197 kNm is critical

M* Msx=
x

107kNm ~ 197 kNm :. O.K.

8.3.3 Uniaxial Bending About Minor Principal Y-Axis

M/~ Mry

All sections

~ Msy{1-N*/ Ns) Mry= 43 kNm

M* Mryy

5kNm ~ 43kNm :. O.K.

I sections to CI. 8.1.5

~ 1.19Msy(1-(N*/ Ns)2) ~ Msy Mry= 52 kNm

Mry Msy
52kNm ~ 44kNm

.. Msy= 44 kNm Is critical

I M* Msy=y

5kNm ~ 44kNm :. O.K.
I

I
I
I

!

~-"-.--I 
I 
I 

I

i 
r 

I I 
.-..........O~ --------~----2 41----1 

50 kNm \ \II SH-S- or RHS sections to CI. 8.1.5--.----- 

, 

~ 1.18Msy{1-N*/ Ns) ~ Msy 

I

Mry=
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50kNm ~ 44kNm o Msy= 44 kNm is critical

M* 
y 

5kNm

o Msy= 
44kNm :. O.K.$

8.3.4 Biaxial Bending

Enter 0Mrx of applicable section 

Enter 0Mry of applicable section
190 kNm kNm 

.........43."kf\li
.. 

kNm

(ie. all, I, or hollow section) 
(ie. all, I, or hollow section)

All sections 

N*/0Ns + Mx */0Msx + M//0Msy $ 1.0 = 0.690

O.K.

c............ . ,

I or SHS or RHS sections to CI. 8.1.5 

(Mx*/0Mrx)Y + (M//0Mry)Y $1.0 = 0.484

wherey= 1.4 + (N*/0Ns) $ 2.0 = 1.433

O.K.

8.4 MEMBER CAPACITY

8.4.2 IN PLANE CAPACITY

8.4.2.2 Compression Members

M*$0M1

All sections 

$ 0Ms(1-N*/0Nc) $ 0Mrx or 0Mry

- Bending about major principal x-axis

o
$ 0Msx(1-N*/0NcJ $ 0Mrx 0MIx= 183 kNm

0M1x 
183 kNm $

0Mrx 
190 kNm o Mix1 = 183 kNm is critical

Mx* 

107 kNm

o Mix1 = 

183 kNm :. O.K.$

- Bending about minor principal y-axis

$ 0Msy(1-N*/0Ncy) $ 0Mry 0Mly= 41 kNm

I

0M1y 0MryI
41 kNm $ 43kNm

. .

M* 0 Miy1 =y

5kNm $ 41 kNm :. O.K.

o Miy1 = 41 kNm is critical

; 

L____~~~_
----------, 

I 
i 
I 

I 

!

I or SHS or RHS sections to CI. 8.1.5 

$ 0Ms{[1-((1+ )/2)~(1-N*/0Nc) + 1.18((1+ m)/2)3 v(1-(N*/0Nc))} $ 0Mrx or 0Mry

- Bending about major principal x-axis

$ 0Msx{[1-((1 + m)/2)~(1-N*/0NcJ + 1.18((1 + m)/2)3 v(1-(N*/0Ncx))} $ 0Mrx 
0Mlx = 319 kNm 
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0M1x 
319 kNm

0Mrx 
190 kNm 190 kNm is criticalo Mrx=~

M* 
x 

107 kNm

o Mrx= 

S 190 kNm :. O.K.

- Sending about minor principal y-axis

S 0Msy{[1-((1 + m)/2):;(1-N*/0Ncy) + 1.18((1 + m)/2)3 V(1-(N*/0Ncy))} S 0Mry 
0Miy= 72 kNm

0M1y 
72kNm

0Mry 
43kNm 43 kNm is criticalo Mry=~

M* 
y 

5kNm

o Mry= 
S 43 kNm :. O.K.

Enter 0Mlx of applicable section 

Enter 0MIy of applicable section
190 kNm 

......................43.kNm
(ie. all. I. or hollow section) 
(ie. all. I. or hollow section)

8.4.2.3 Tension Members

A member subject to a tensile force and S.M. shall satisfy 8.3 SECTION CAPACITY

8.4.4 OUT OF PLANE CAPACITY

8.4.4.1 Compression Members

Mx*S0Mox

All sections 

S 0Mbx(1-N*/0Ncy) 0Mox= 110 kNm

M* 
x 

107 kNm

0Mox 
110 kNm :. O.K.S

I or SHS or RHS sections to CI. 8.1.5 

S 0abcMbxo V[(1-N*/0Ncy)(1-(N*/0NoJ1 S 0Mrx 0Mox = 141 kNm

where 1/~ = 1- nl2 + (1 + nl2)3(0.4 - 0.23 N*/0Ncy) = 0.797 

1.255 

131 kNm 

2336 kN

abc=

Mbxo = Mbx 1 am x am=1.0 

Noz = GJ + (TI2ElwlL/) 1 (Ix + ly)/A 
Lz = Dist between partial or full retraints 

which prevent twist about centriod

=

=

= 4.000 m

-

0Mox* 
141 kNm

0Mrx 
190 kNm 141 kNm is criticalo Mox2=S

M* 
x 

107 kNm

o Mox2= 

S 141 kNm :. O.K.

2~lD’598.4.4.2 Tension Members

Mx*S0Mox
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All sections 

S 0Mbx(1+N*/0NJ S Mrx 0Mox= 122 kNm

0Mox 
122 kNm S

0Mrx 

190 kNm o Mox3= 122 kNm is critical

M* 
x 

107 kNm

o Mox3= 

S 122 kNm :. O.K.

8.4.5 BIAXIAL BENDING CAPACITY

8.4.5.1 Compression Members

For full lateral restraint to CI. 8.1.2.:: 0Mcx = 0M1x

(~:’ 
~,

For partial or no restraint 0Mcx = Lesser of 0M1x or 0Mox

Enter 0Mcx for applicable restraint, 0Mcx = 190 kNm

(Mx*/0Mcx) 
1.4 
+ (My */0 M IY) 

1.4 
S 1.0 = 0.496

O.K.

8.4.5.2 Tension Members

For full lateral restraint to CI. 8.1.2.:: 0Mtx= 0Mrx

For partial or no restraint 0Mtx = Lesser of 0Mrx or 0Mox

Enter 0Mtx for applicable restraint, 0Mtx = 190 kNm

(Mx*/0Mtx)1.4 + (M/10Mry)1.4 S 1.0 = 0.496

O.K.

c\
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Enter trial section size here 310 UB 46.2 

("Copy value" from "Section sizes" w rksf )"""............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx* = 

My*= 

Lx = 

Ly=

C)

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

1281 
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38 kNm 
............................ 

5 kNm 
............................ 

8.000 m 
............................ 

4.000 m

= 

fy = 

E= 

G=

0.9 
............................ 

300 MPa 
............................ 

200 GPa 
............................ 

80 GPa 
.............................

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

729000 mm;j 

;j 

Zey = 163000 mm 

Ix = 100000000 mm4 

Iy = 9010000 mm4 

J = 233000 mm4 
t> 

Iw = 1.97E+11 mm

Zax =

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

am = 1.00 
............................ 

m=........................?. 
Kt = 1.00 

............................ 

K, = 1.00 
............................ 

Kr = 1.00

o 6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, ab from table 6.3.3(1)

kex = 

key = 

kf= 

ab=

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

302 kN

fy = 300 MPa

A= 5930 mm2 

130 mm 

39 mm

rx = 

ry =

1 
............................ 

1 
............................. 

0.954 
............................ 

o

Nt = 302 kN 
............................ 

kte = 0.85 
............................ 

~ 

An= 5930 mm 
............................ 

fu = 410 MPa

I=nerrame: Slee’ Deslgn1:aGNfWREXtCor3TOUB4s:GOFC-omo:xrs :-vefBl~slgn Daf --.------ ---- - - --- -- --P-iffifeoatr:5T n267051Z001l--
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_..._.._-_.

I
8 MEMBERS SUBJECT TO COMBINED ACTIONS

8.1.4 Have you checked if axial force is significant? I
8.2 DESIGN ACTIONS I
Factored bending moment about major X - axis M/= 38 kNm

.............................

Factored bending moment about minor Y-axis M/= 5 kNm
....a.ea.....................

Length between X axis restraints Lx= 8.000 m
.............................

Length between Y axis restraints Ly= 4.000 m
.............................

8.3 SECTION CAPACITY

8.3.2 Uniaxial Bending About Major Principal X-Axis

Mx* ~ 0Mrx

All sections

~ 0Msx(1-N*/0Ns) 0Mrx= 158 kNm

M* 0Mrxx

38kNm ~ 158 kNm :. O.K.

I or SHS or RHS sections to CI. 8.1.5

~ 01.18M9X(1-N*/0Ns) ~ 0Msx 0Mrx= 186 kNm

0Mrx 0Msx

186 kNm ~ 197 kNm
. .

o Mrx2= 186 kNm is critical

M* 0 Mrx2=
x

38kNm ~ 186 kNm :. O.K.

8.3.3 Uniaxial Bending About Minor Principal V-Axis

M/~0Mry

All sections

~ 0Msy(1-N*/0Ns) 0Mry= 35 kNm

M* 0Mryy

5kNm ~ 35kNm :. O.K.

1 sections to CI. 8.1.5

~ 01.19M9y(1-(N*/0Ns)2} ~ 0Msy 0Mry= 50 kNm

0Mry 0Msy
~ 44kNm M 44kN

.

i’=50kNm o sy m IS crtlcal

M* 
Y 

5kNm

o Msy= 
~ 44 kNm :. O.K.

SHS or RHS sections to CI. 8.1.5 

~ 01.18Msy(1-N*/0Ns) ~ 0Msy 0Mry=

Fiie Nam~esian1..QGM WHExt CoI ~-GQE-Comb_xls - Versl8aatlO 16ft!lombined actions)

.__..___......L.._

42 kNm
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42kNm 44kNm 42 kNm is critical IS o Mry3=

M* 
y 

5kNm

Mry3= 
42kNm :. O.K.

o

S

8.3.4 Biaxial Bending

Enter 0Mrx of applicable section 

Enter 0Mry of applicable section
158 kNm kNm 

.........ss..kNi
.. 

kNm

(ie. all. I. or hollow section) 

(ie. all. I. or hollow section)

All sections 

N*/0Ns + Mx */0Msx + My */0Msy S 1.0 = 0.504

O.K.

C...i,.j 
"’. 
’

I or SHS or RHS sections to CI. 8.1 .5 

(Mx*/0Mrx)’Y + (My*/0Mry)Y S 1.0 = 0.147

where y = 1.4 + (N*/0Ns) S 2.0 = 1.598

O.K.

8.4 MEMBER CAPACITY

8.4.2 IN PLANE CAPACITY

8.4.2.2 Compression Members

M*S0M.

All sections 

S 0Ms(1-N*/0Nc) S 0Mrx or 0Mry

- Bending about major principal x-axis

o
S 0Msx(1-N*/0NcJ S 0Mrx 116 kNm0Mx=

0M.x 
116 kNm

0Mrx 

158 kNm 116 kNm is criticalo Mix1 =S

M* 
x 

38kNm

Mlx1 = 

116 kNm :. O.K.

o

S

- Bending about minor principal y-axis

S 0Msy(1-N*/0Ncy) S 0Mry 0Miy= 26 kNm

0MIy 
26kNm

0Mry 
35kNm 26 kNm is criticalo Miy1 =S

M* 
y 

5kNm

Mly1 = 

26kNm :. O.K.

o

S

I or SHS or RHS sections to CI. 8.1.5 

S 0Ms{[1-((1+Pm)/2)1(1-N*/0Nc) + 1.18((1+Pm)/2)3 v(1-(N*/0Ncm S 0Mrx or 0Mry

- Bending about major principal x-axis

S 0Msx{[1-((1+ )/2)1(1-N*/0NcJ + 1.18((1+Pm)/2)3 v(1-(N*/0NcJ)} S 0Mrx 
0M1x = 328 kNm 

File Name: Steel Design1-OGM WHExt CoI310UB46-GQE-Comb.x1s - VersIilagtlO!(6ffilombined actions) Printed at 11 :58 on 26/05/2004
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I

0Mlx 0Mrx
I

328 kNm ~ 158 kNm
. . o Mrx= 158 kNm is critical

M* 0 Mrx=
x

38kNm S 158 kNm ... O.K.

- Bending about minor principal y-axis

S 0Msy{[1-((1 + m)/2)1(1-N*/0Ncy) + 1.18((1 + m)/2)3 V(1-(N*/0Ncy))} S 0Mry
0Miy= 73 kNm

0Mly 0Mry
73kNm ~ 35kNm

. .
o Mry= 35 kNm is critical

M* Mry=y

5kNm S 35kNm ... O.K.

Enter Mix of applicable section 157.91371 kNm (ie. all, I, or hollow section)
Enter Miy of applicable section "’3’S’:S 855S’ kNm (ie. all, I, or hollow section)

.............................

8.4.2.3 Tension Members

A member subject to a tensile force and B.M. shall satisfy 8.3 SECTION CAPACITY

8.4.4 OUT OF PLANE CAPACITY

8.4.4.1 Compression Members

Mx*S 0Mox

All sections

S 0Mbx(1-N*/0Ncy) Mox = 36 kNm

Mx* 0Mox
38kNm ~ 36kNm ... N.G. - Reselect trial section size

I or SHS or RHS sections to CI. 8.1.5

S 0CltlcMbxo V[(1-N*/0Ncy)(1-(N*/0Noz)] S 0Mrx Mox = 77 kNm

where 1/a.bc = 1- rrl2 + (1 + rrl2)3(0.4 - 0.23 N*/ Ncy) = 0.529

1.889
I

a.bc = I
Mbxo = Mbx 1 Urn x Urn=1.0 = 68 kNm I

Noz = GJ + (TI2ElwlL/) / (Ix + ly)/A = 1345 kN
i
i

Lz = Dist between partial or full retraints = 8.000 m I
............................. I

Iwhich prevent twist about centnod

--.J

MoX* 
77kNm

Mx* 

38kNm

0Mrx
S 158 kNm

..
o Mox2=

0 Mox2=

S nkNm ... O.K.

n kNm is critical

8.4.4.2 Tension Members 2c\1059
Mx*S Mox
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All sections 

~ 0Mbx(1 +N*/0NJ ~ Mrx 0Mox= 73 kNm

0Mox 
73kNm

M* 
x 

38kNm

0Mrx

~ 158 kNm
..

o Mox3=

0 Mox3=

~ 73kNm :. O.K.

73 kNm is critical

8.4.5 BIAXIAL BENDING CAPACITY

8.4.5.1 Compression Members

For full lateral restraint to CI. 8.1.2.:: 0Mcx= 0Mlx

0...! ~)

For partial or no restraint 0Mcx = Lesser of 0Mlx or 0Mox

Enter Mcx for applicable restraint, Mcx= 158 kNm

(Mx*/0Mci.4 + (My*/0MIy)1.4 ~ 1.0 = 0.201

O.K.

8.4.5.2 Tension Members

For full lateral restraint to CI. 8.1.2.:: 0Mtx = Mrx

For partial or no restraint 0Mtx = Lesser of 0Mrx or 0Mox

Enter Mtx for applicable restraint, Mtx = 158 kNm

(Mx*/0Mtx)1.4 + (M//0Mry)1.4 ~ 1.0 . = 0.201

0...............’ V
O.K.

<,..,--- "’.""-
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......... 
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BY: Jamil Khan

DESIGN DATA

\’2--2-3 
CALCULATION SHEET

55 kNm 
............................ 

25 kNm 
............................ 

4.000 m 
............................ 

4.000 m

0= 

fy = 

E= 

G=

0.9 
............................ 

300 MPa 
............................ 

200 GPa 
............................ 

80 GPa

JOB NO: 2711265

Enter trial section size here 310 UB 46.2 

("Copy value" from "Section sizes" l rks.h. j"""............................

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Zex = 729000 mm;j 

Zey = 163000 mm;j 

Ix = 100000000 mm4 

Iy = 9010000 mm4 

J = 233000 mm4 

Iw = 1.97E+11 mmb

PAGE NO: OF

DATE: 26/5/04

---l--

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Yaxis restraints

M/= 

My*= 

Lx= 

Ly=

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

am = 1.00 
............................ 

m = ........................?.. 
Kt = 1.00 

............................ 

KI = 1.00 
............................ 

Kr = 1.00

There should be 

another parameter for 

buckling length, as the 

spreadsheet use Lx as 

buckling length. Th 

buckling length can be 

reduced by by 
introdcuing Fly braces. 

In absence of BukJing 
lenth paramenter, we 

use Lx = Ly = buckling 

length

i 

I 

2l\10591

EfName: Steel DesrgnFaGMWRExtCr310UB46..(3O:C rriDllilnnor~-rWiiBfon OlDeSg rr r----_. -------Pnntea tJr2:16 o 26105fZOO,,--

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 

Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, ab from table 6.3.3(1)

kex= 

key = 

kf= 

ab =

7 MEMBERS SUBJECT TO AXIAL TENSION

50 kN

fy = 300 MPa

A= 5930 mm2 

130 mm 

39 mm

rx = 

ry =

1 
............................ 

1 
............................ 

0.954 
............................ 

o

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

~ 

An = 5930 mm 
............................ 

fu = 410 MPa
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JOB NAME: 
......... 

9~~~~~~~~.~~I.I. .~~~~y.~I.<?p..r:’:l.~.~~. 
....... ..................... .... .......... 

SUBJECT:..........?-~~~.~!.~~y.~~.?’..~~~~~~~.9.<?I..~..~~.(~.~.~)..!.<?~.~...?~.~~:.?9..<?omb. 
BY: Jamil Khan

Beca Carter Hollings & Ferner CALCULATION SHEET

PAGE NO:

8 MEMBERS SUBJECT TO COMBINED ACTIONS

8.1.4 Have you checked if axial force is significant?

8.2 DESIGN ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

M*- 
x 
- 

M*- 
y 
- 

Lx=

55 kNm 
......u......u............. 

25 kNm 
............................. 

4.000 m 
............................. 

4.000 mLy=

8.3 SECTION CAPACITY

8.3.2 Uniaxial Bending About Major Principal X-Axis

o
Mx* s: Mrx 196.83

All sections 

s: Msx(1-N*/ Ns) Mrx= 190 kNm

M’" 
x 

55kNm

Mrx 
190 kNm :. O.K.s:

I or SHS or RHS sections to CI. 8.1.5 

s: 1.18Msx(1-N*/ Ns} s: Msx Mrx= 225 kNm

Mrx 
225 kNm

Msx 
197 kNm 197 kNm is criticalMsx=~

M’" 
x 

55kNm

Msx= 

197 kNm :. O.K.s:

8.3.3 Uniaxial Bending About Minor Principal V-Axis

([)
My*S: Mry

All sections 

s: Msy(1-N*/ Ns} Mry= 43 kNm

M’" 
y 

25kNm

Mry 
43kNm :. O.K.s:

I sections to CI. 8.1.5 

s: 1.19Msy(1-(N*/ Ns)2) s: Msy Mry= 52 kNm
, 

I 
i 

44 kNm is critical 

i 

I 
, 

: 

___~__ -~____ _ _ ~______~ _~__ _ ______ ____ 

____________-.1

I 
i 

I

M* 
y 

25kNm

Msy
~ 44kNm

..

Msy=
s: 44kNm :. O.K.

Msy=

Mry 
52kNm

SHS or RHS sections to CI. 8.1.5 

s: 1.18Msy(1-N*/ Ns} s: Msy Mry= 50 kNm

File Nam~Mrvoesign1-QGM WHExt Col i;6-GQ-Comb Minnor AxifP.Dg& Vetslon 1.0 (8 Combined actions)
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CALCULATION SHEET

JOB NO: 2711265

PAGE NO: OF

DATE: 26/5/04

50kNm ~ 44kNm
. . Msy= 44 kNm is critical I

I
M* Msy=y

! 25kNm S 44kNm :. O.K.

8.3.4 Biaxial Bending

Enter Mrx of applicable section 190 kNm kNm (ie. all, I, or hollow section)
Enter Mry of applicable section .........43..kNi

.. 

kNm (ie. all, I, or hollow section)
.............................

All sections

N*/ Ns + Mx*/ Msx + My */ Msy S 1.0 = 0.880

O.K.

I or SHS or RHS sections to CI. 8.1.5

(Mx*/ Mrx)Y + (My*/ Mry)T ~ 1.0 = 0.635

wnerey= 1.4 + (N*/ Ns) S 2.0 = 1.433

O.K.

8.4 MEMBER CAPACITY

8.4.2 IN PLANE CAPACITY

8.4.2.2 Compression Members

M*~ MI

All sections

~ Ms(1-N*/ Nc) ~ Mrx or Mry

- Bending about major principal x-axis

~ Msx(1-N*/ NcJ ~ Mrx M1x= 183 kNm

M1x Mrx
183 kNm S 190 kNm

. .
Mix1 = 183 kNm is critical

M* Mix1 =
x

55kNm ~ 183 kNm :. O.K.

- Bending about minor principal y-axis

~ Msy(1-N*/ Ncy) S Mry MIy= 41 kNm

M1y Mry
41 kNm S 43kNm

. . Mly1 = 41 kNm is critical

I
i

M* Miy1 =y

25kNm S 41 kNm :. O.K. I

I

----f’ 
I

I or SHS or RHS sections to CI. 8.1.5 

~ Ms{[1-((1+ nJl2):;(1-N*/ Nc) + 1.18((1+l3m)/2)3 v(1-(N*/ Nc))} S Mrx or Mry

I 

i 

I 
241059- Bending about major principal x-axis

S Msx{[1-((1 +13m)/2):;(1-N*/ Ncx) + 1.18((1 +l3m)/2)3 v(1-(N*/ NcJ)} ~ Mrx 
M1x = 319 kNm
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PAGE NO: OF

M* 
x 

55kNm

0Mrx
~ 190 kNrri

. .
o Mrx=

0 Mrx=

~ 190 kNm :. O.K.

190 kNm is critical

0M1x 
319 kNm

- Bending about minor principal y-axis

~ 0Msy{[1-((1 +flm)/2)1(1-N*/0Ncy) + 1.18((1 +Pm)/2)3 V(1-(N*/0Ncy))} ~ 0Mry 
0Miy= 72 kNm

0M1y 
72kNm ~

0Mry 
43kNm o Mry= 43 kNm is critical

M* 
y 

25kNm

o Mry= 
43kNm :. O.K.~ 

~)
~

Enter 0MIx of applicable section 

Enter 0MIy of applicable section
190 kNm 

......................4!3.kNm
(ie. all, I, or hollow section) 
(ie. all, I, or hollow section)

8.4.2.3 Tension Members

A member subject to a tensile force and B.M. shall satisfy 8.3 SECTION CAPACITY

8.4.4 OUT OF PLANE CAPACITY

8.4.4.1 Compression Members

Mx*~ 0Mox

All sections 

~ 0Mbx(1-N*/0Ncy) 0Mox = 110 kNm

M* 
x 

55kNm ~

0Mox 
110 kNm :. O.K.

I or SHS or RHS sections to CI. 8.1.5 

~ 0a cMbxoV[(1-N*/0Ncy)(1-(N*/0NoJl ~ 0Mrx 0Mox = 141 kNm

= 0.797

abc = 1.255 I
= 131 kNm

I
= 2336 kN

J= 4.000 m
,............................

where 1/abc = 1-l3n12 + (1 +l3n12)3(0.4 - 0.23 N*/0Ncy)

L__

Mbxo = Mbx 1 <Xm x <Xm=1.0 

Noz = GJ + (IJ2ElwfLz2) 1 (Ix + ly)/A 
Lz = Dist between partial or full retraints 

which prevent twist about centriod

~

0Mrx 
190 kNm

0Mox* 
141 kNm o Mox2= 141 kNm is critical

M* 
x 

55 kNm ~

o Mox2= 

141 kNm :. O.K.

8.4.4.2 Tension Members

Mx*~ 0Mox
I 

Printed at 12:16 on 26/05/2004File Name: Steel Design1-QGM WHExt CoI310UB46-GO-Gomb Minnor Axi!P.lIlIge-3’etslon 1.0 (8 Combined actions)



I 

I 

I 

I 

I 

I 

I 

Ie......................, 
~) 

I 

I 

I 

I 

I 

10 

I 

I 

I 

I 

I 

I

.

.=111= Beca Carter Hollings & Ferner il 
aeca 

JOB NAME: 
..... 

....~~~~~~~~~.~.~I.I..~~~~y.~I.?P..’!l.~.’:l.~.............. 
.................... ......... 

SUBJECT:..........~.?~~.~?~~y.~~.?~~~~~~.~.?.I..~..~~.(~.~.~t!.?~.~...?~:~.~:.?.9..C?.omb. 
BY: Jamil Khan

.1 ,1 "’" ) 
.n., 

"".. "’. j
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CALCULATION SHEET

2711265

PAGE NO: OF

DATE: 26/5/04

All sections 

~ 0Mbx(1 +N*/0NJ ~ Mrx 0Mox= 122 kNm

0Mox 

122 kNm

0Mrx 
190 kNm o Mox3 = 122 kNm is critical~

M* 
x 

55kNm

o Mox3= 

~ 122 kNm ... O.K.

8.4.5 BIAXIAL BENDING CAPACITY

8.4.5.1 Compression Members

For full lateral restraint to CI. 8.1.2.:: 0Mcx= 0M1x

For partial or no restraint 0Mcx = Lesser of 0M1x or 0Mox

Enter 0Mcx for applicable restraint. 0Mcx= 190 kNm
.............................

(Mx*/0Mcx)1.4 + (My*/0MIy)1.4 ~ 1.0 = 0.650

O.K.

8.4.5.2 Tension Members

For full lateral restraint to CI. 8.1.2.:: 0Mtx= 0Mrx

For partial or no restraint 0Mtx = Lesser of 0Mrxor0Mox

Enter 0Mtx for applicable restraint. 0Mtx= 190 kNm
.............................

(Mx*/0Ma)1.4 + (My*/0Mry)1.4 ~ 1.0 = 0.650

O.K.

I

l

241059
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DESIGN DATA

DATE: 30/4/04

Enter trial section size here 150x150x5.0 SHS 

(DCopy value" from .Section sizes" w rksf ’)"".............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx= 

Ly=

Ci

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Zax= 

Zay= 

Ix= 

Iy= 
J= 

Iw=

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

o kNm 
............................ 

o kNm 
............................ 

8.350 m 
.-.......................... 

8.350 m

0= 

fy= 
E= 

G=

0.9 
............................. 

250 MPa 

..................2
.

.GPa 
............................. 

80 GPa

144000 mm;’ 

144000 mm;’ 

9700000 mm4 

9700000 mm4 

15600 mm4 

o mmb

am = 1.00 

m=::::::::::::::::::::::I 
Kt = 1.00 

............................ 

KJ = 1.00 
............................ 

Kr= 1.00

() 6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, <l1J from table 6.3.3(1}

kex= 

key = 

kf =

ab=

7 MEMBERS SUBJECT TO AXIAL TENSION

144 kN

fy = 250 MPa

A= 2810 mm2 

58.7 mm 

58.7 mm

rx = 

ry=

1 
............................ 

1 
............................ 

0.954

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

Nt= 64kN 
............................ 

kte = 0.85 
............................ 

l! 

An = 12500 mm 
............................ 

fu = ..................~~g.. MPa I : 

n ema! co! 150X5 SHSJds_ - vers!iIdl1(DtiSlgn Data) 
-_. 

Printed at ~43 on 30/04/2004 
~
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JOB NO: 2711265
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DATE: 30/4/04

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*= 144 kN

6.1 DESIGN FOR AXIAL COMPRESSION

N*~ Ns and 

N*~ Nc

6.2 NOMINAL SECTION CAPACITY

N*~ Ns 

~ ktAnfy

Young’s Modulus 

Minimum value of yield stress for any element 

Strength reduction factor 

Length between supports - X axis 

Length between supports - Y axis 

Effective length factor about X axis 

Effective length factor about Y axis

E= 200 GPa 
............................. 

fy =...._........___.~~~. MPa 
= 0.9 

.............................. 

Lx= 8.350 m 
.............................. 

Lv = ....._........~.:~~~. m 

kex= 1 
............................. 

key = .........................~..

Form factor (by calculation) 

Gross area of cross section (use nett if approp.) (table)

kf= 0.954 

A = ................281.
. 

mm2

Ns= 603 kN

N* 

144kN

Ns 
603kN :. O.K.~

6.3 NOMINAL MEMBER CAPACITY

N.~ Nc 

~ac Ns

Section constant, <ltJ from table 6.3.3(1) <ltJ= 2

Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table) 

ke"Lx 

keyLv 
Leirx 

ley’ry

rx = 

ry = 

Lex = 

ley = 

Le/rx= 

Leylry=

58.7 mm 

58.7 mm 

8.350 m 

8.350 m 

142.2 

142.2

.’

I)Al0S~

lAbout X-axis

Fie Name: Steel Deslan1-OGM WHo L2lntemal Co115Ox5 SHS.xls. Versloli’lIdi1(1lflflli’al comDr9sslon\
i 

PrlnlM AI 11.Al) nn ~l\4I9nnA
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Modified slenderness, 

= (LaJrx}(ktf/250) = 138.9

Calculate Cle, where Cle is from the modified slenderness and

from the code formula CI6.3.3 as below. 
’

Us =21 00(An-13.5)/( 2-15.3 +2050) Us= 13.70

A = + <Xa<Xb A= 166.34

Calculate imperfection, 1]
1] = 0.00326(A-13.5) ~ 0 1]= 0.498

= (( 90)2 +1 +1])/(2*( 90)2) = 0.719

Cle = (1-V(1-(90/(1;A))2) Cle= 0.245

0Ncx= 148 kN

N* 0Ncx
144kN S; 148 kN :. O.K.

About Y-axis

Modified slenderness, 

= (La/ry)(ktf/250) = 138.9

Calculate Cle, where Cle is from the modified slenderness and

from the code formula CI 6.3.3 as below.

Us = 21 00( -13.5)/(}"n 2-15.3 +2050) Us= 13.70

A = An + <Xa<Xb A= 166.34

Calculate imperfection, 1]
1] = 0.00326(A-13.5) ~ 0 1]= 0.498

= (( 90)2 + 1 +1])/(2*( 90)2) = 0.719

Cle = (1-V(1-(90/(I;A))2) Cle= 0.245

0Ncy= 148 kN

N* 0Ncy
144kN S; 148kN :. O.K.

Use

ISection size 150x150x5.0 SHS O.K. I 150x150x5.0 SHS
.........................................................

I

I I
I

I
"

I

I
I

._.J

File Name: Steel Deslgn1-OGM WHo L2lntemal Co115Ox5 SHS;xls - Verslofi’~ rAWal compression) Printed at 11 :42 on 30/04/2004
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..... 

~~.~~~~~~~..~~~I.~J.~~!.!:-~~~~.~~!~~~~~ .q?I~~~~...... 
... ... ..... ....... 

BY: Jamil Khan

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N* = 144 kN

6.1 DESIGN FOR AXIAL COMPRESSION

N* S; 0Ns and 

N* S; 0Nc

6.2 NOMINAL SECTION CAPACITY

N* S; 0Ns 

S; 0kfAnfy

Young’s Modulus 

Minimum value of yield stress for any element 

Strength reduction factor 

Length between supports - X axis 

Length between supports - Y axis 

Effective length factor about X axis 

Effective length factor about Y axis

E= 

fy = 

0= 

Lx =

200 GPa 
............................. 

250 MPa 
............................. 

0.9 
............................. 

8.350 m 
............................. 

8.350 m 
............................. 

1 
............................. 

1

Ly= 

kex= 

key =

Form factor (by calculation) 

Gross area of cross section (use nett if approp.) (table)

kf = 0.954 

A = ................281.0. mm2

0Ns= 603 kN

N* 

144 kN

0Ns 
603 kN :. O.K.s;

6.3 NOMINAL MEMBER CAPACITY

N* S; 0Nc 

S; ac0Ns

ao=_._._.~Section constant, ab from table 6.3.3(1)

Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table) 

kexLx 

keyLy 

Laxlrx 

La/ry

rx = 

ry = 

Lax = 

Lay = 

Laxlrx= 

La/ry=

58.7 mm 

58.7 mm 

8.350 m 

8.350 m 

142.2 

142.2

About X-axis

ReName: Steel Design1-QGM ’vYH.l2lntemal Co1150x5 SHS.xls - Versloii’ QBJ(1)t8Wa1 compression)

! 
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-1 
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Modified slenderness, An 

An = (Le,/rx)(ktfy/250) Anx = 138.9

Calculate ac’ where Cle is from the modified slenderness and 

An from the code formula CI 6.3.3 as below.

aa = 2100(An-13.5)/( 2-15.3An+2050) 
A = An + Claab

aa= 13.70

A= 125.24

T]= 0.364

= 0.852

ac = 0.394

Ncx= 238 kN

Calculate imperfection,T] 

T] = O.00326(A-13.5) ~ 0 

= (W90)2 + 1 +T])/(2*( 90)2) 
Cle = (1-..J(1-(90/(1;A))2)

o
N* 

144kN

Ncx 

238kN :. O.K.s

About Y-axis

Modified slenderness, An 

An = (Le/ry)(ktf/250) Any = 138.9

I Calculate Cle, where ac is from the modified slenderness An and 

from the code formula CI 6.3.3 as below.

aa = 21 00( n-13.5)/( n 
2-15.3 n+2050) aa = 13.70

A = n+ aaab A= 125.24

Calculate imperfection, T]

T] = O.00326( -13.5) ~ 0 T]= 0.364

= (( 90)2+1+T])/(2*( 90)2) = 0.852

Cle = (1-..J(1-(90/(1;A))2) Cle= 0.394

Ncy= 238 kN

N* Ncy
144kN S 238kN :. O.K.

Use

ISection size 150x150x5.0 SHS O.K. I 150x150x5.0 SHS
.......................................................II

--"--_.- _.._-".- -------. ~_._--

File Name: Steel Deslgn1-QGM WH, L2lntemal Ccl150x5 SHS.xls - Versloli’ Qil(l501l1 compression) Printed at 17:09 on 25/0512004
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1_______ 
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I
N* = 144 kN

6.1 DESIGN FOR AXIAL COMPRESSION

N*~ 0Ns and 

i N*~ 0Nc

6.2 NOMINAL SECTION CAPACITY

N*~ 0Ns 

~ 0kfAn1y

Young’s Modulus 

Minimum value of yield stress for any element 

Strength reduction factor 

Length between supports - X axis 

Length between supports - Y axis 

Effective length factor about X axis 

Effective length factor about Y axis

E= 

fy = 

0= 

Lx=

Ly= 

kex = 

key =

Form factor (by calculation) 

Gross area of cross section (use nett if approp.) (table)

200 GPa 
............................. 

250 MPa 
............................. 

0.9 
............................. 

8.350 m 
............................. 

8.350 m 
,............................ 

1 
,............................ 

1

kf = 0.954 

A = ,...............281.
. 

mm2

0Ns= 603 kN

N* 

144 kN

0Ns 
603 kN :. O.K.~

6.3 NOMINAL MEMBER CAPACITY

N*~ 0Nc 

~ac0Ns

Section constant, <XI) from table 6.3.3(1) ~=._._4)
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table) 

kexLx 

keyLy 

Laxlrx 

La/ry

rx =

ry = 

Lax = 

Lay = 

Laxlrx= 

La/ry=

[ About X-axis 

Fi e Name: Steel Deslgn1-QGM WHo L2lntemal Col150x5 SHS.xls - Versioii’ ~(60’OO1l1 compression)

58.7 mm 

58.7 mm 

8.350 m 

8.350 m 

142.2 

142.2
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Modified slenderness, 
n 

n 
= (Laxlrx)(ktt;250)

Calculate <Xc, where ae is from the modified slenderness n 
and 

nfrom the code formula CI 6.3.3 as below.

aa = 21 00( n-13.5)/( 2_1S.3 n+20S0) 

= 
n 
+ aaab

Calculate imperfection, l’\ 

l’\ = 0.00326( -13.5) ~ 0 
;" ((A./90)2 + 1 +l’\)/(2*(A./90)2) 

<Xc = (1-.J(1-(90/(I;A.))2)

tV’\ ~

nx 
= 138.9

} 2- ,~,ol 
CALCULATION SHEET

JOB NO: ..........~?~.~~~~........ I 
DATE: ..............~~[~[~~......... I 
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I 

I 
_________J 

I 

I
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aa = 13.70

= 138.94

l’\= 0.409

= 0.796

<Xc = 0.334

Ncx= 201 kN

Nex 
201 kN :. O.K.

N* 

144 kN ~

About V-axis

Modified slenderness, 

n 
= (Leylry)(ktfyl2S0)

Calculate ae. where ae is from the modified slenderness n 
and 

from the code formula CI 6.3.3 as below.

CXa = 21 OO( n-13.5)/( n 

2 
-15.3 n+2050) 

= + aaab

F..’....,.\ \;JJ

Calculate imperfection, l’\ 

l’\ = O.00326( -13.S) ~ 0 

= ((A./90)2+1+l’\)/(2*(A./90)2) 
<Xc = (1-.J(1-(90/(1;A.))2)

ny 
= 138.9

I 
I 
I Use 

I 150x150x5.0 SHSI

Ncy 
201 kN :. O.K.

N* 

144kN ~

Cl.a = 

=

13.70 

138.94

l’\= 

= 

<Xc =

0.409 

0.796 

0.334

Ncy= 201 kN

ISection size 150x150x5.0 SHS O.K.

File Name: Steel Deslgn1-QGM WHo L2lntemal Col150x5 SHS.x1s - Versioii’llgtJ tMl/1 compression) Printed at 17:1 on 25/0512004
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7 MEMBERS SUBJECT TO AXIAL TENSION

~l
Factored axial design load Nt= 64 kN

..............................

I7.1 DESIGN FOR AXIAL TENSION

I
N*S0Nt I

7.2 NOMINAL SECTION CAPACITY I
N*S 0Agfy (Yield) and

S 00.85kteAnfu (Fracture)

Strength reduction factor 0= 0.9

Gross area of cross section (table) A=,...............2 1.
. 

mm2
..............................

Minimum value of yield stress for any element fy = 250 MPa
.............................

Correction factor for distribution of forces (by calculation) kte = 0.85

Nett area of cross section (by calculation) An=
’............................ 

l!

12500 mm
..............................

Tensile strength fu = 410 MPa
,............................

0Nt (YIeld) = 632.25 kN

0Nt (Fracture) = 3333 kN

0Nt(YIeld) 0Nt (Fracture)
632 kNm S 3333 kNm

. . o Nty= 632 kNm is critical

Nt 0 Nty=
64kN S 632kN :. O.K.

Use

,Sectlon size 150x150x5.0 SHS O.K. I 150x150x5.0 SHS
.........................................................

I
II

i
I

..JI

I

"-- -
I

-_._~. ._- _._----. "

2t\1059
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PAGE NO:

DESIGN DATA

Enter trial section size here 530 UB 92.4 

("Copy value" from "Section sizes" w rksh.’)...............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

M/= 
Lx= 

Ly=

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

0= 

fy = 

E= 

G=

378 kNm 
............................. 

o kNm 
............................ 

3.500 m 
............................ 

3.500 m

0.9 
............................ 

300 MPa 
............................ 

200 GPa 
............................ 

80 GPa

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Zax = 2370000 mm;j 

Zay = 342000 mm;j 

Ix = 554000000 mm4 

Iy = 23800000 mm4 

J = 775000 mm4 
t

Iw = 1.59E+12 mm

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

am = 1.75 

m=::::::::::::::::::::::I 
Kt = 1.00 

............................ 

KI = 1.00 
............................ 

Kr = 1.00

~, 
o

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

fy =

A=

rx = 

ry =

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, <X!) from table 6.3.3(1)

kex = 

key = 

kf= 

ab=

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

744 kN

300 MPa

11800 mm2 

217 mm 

44.9 mm

1 
............................ 

1 
............................. 

0.954 
............................ 

o

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

<! 

An= 11800 mm 
............................ 

fu = 410 MPa

{Ueslgn Dal Pnnted a~ 14:17 on 310612004
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8 MEMBERS SUBJECT TO COMBINED ACTIONS

8.1.4 Have you checked if axial force is significant?

8.2 DESIGN ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx= 

Ly=

378 kNm 
’............................ 

o kNm 
............................. 

3.500 m 
............................. 

3.500 m

8.3 SECTION CAPACITY

8.3.2 Uniaxial Bending About Major Principal X-Axis

Mx* S Mrx

All sections 

S Msx(1-N*/ Ns) Mrx= 483 kNm

Mx* Mrx
378 kNm S 483kNm :. O.K.

I or SHS or RHS sections to CI. 8.1.5

S 1.18Msx(1-N*/ Ns) s Msx Mrx= 570 kNm

Mrx Msx
570 kNm S 640kNm

. .
Mrx2= 570 kNm Is critical

M* Mrx2=
x

378 kNm S 570kNm :. O.K.

8.3.3 Uniaxial Bending About Minor Principal V-Axis

M/S Mry

All sections

S Msy(1-N*/ Ns) Mry= 70 kNm

M* Mryy

OkNm S 70kNm :. O.K.

I sections to CI. 8.1.5

S 1.19Msy(1-(N*/ Ns)2) S Msy Mry= 103 kNm

Mry Msy
103 kNm ?; 92kNm

.. Msy= 92 kNm is critical

M* Msy=y

OkNm s 92kNm :. O.K.

J_______~ 

[ 24105~ 
Printed at 14:17 on 3/0612004 

I

SHS or RHS sections to CI. 8.1.5 

S 1.18Msy(1-N*/ Ns) s Msy Mry= 82 kNm

Fi e Nam~esion1-QGM WH-Maz ~~klB1 01-GQE-CambJds - V6lBiDn11 dJ IB Combined actions)
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82kNm ~ 92kNm o Mry3 = 82 kNm is critical I
M* 
y 

OkNm ~

o Mry3= 
82kNm :. O.K.

8.3.4 Biaxial Bending

Enter 0Mrx of applicable section 

Enter 0Mry of applicable section
483 kNm kNm 

.........’7 ..kN
. 

kNm

(ie. all, I, or hollow section) 
(ie. all, I, or hollow section)

All sections 

N*/0Ns + Mx*/0Msx + My*/0Msy ~ 1.0 = 0.835

O.K.

o
I or SHS or RHS sections to CI. 8.1.5 

(Mx */0MrJY + (My*/0Mry}Y ~ 1.0 

where y = 1.4 + (N*/0Ns) ~ 2.0

= 0.668

= 1.645

O.K.

8.4 MEMBER CAPACITY

8.4.2 IN PLANE CAPACITY

8.4.2.2 Compression Members

M*~0MI

All sections 

~ 0Ms(1-N*/0Nc) ~ 0Mrx or 0Mry

- Bending about major principal x-axis

v.............’..... 
’ ., 

;’~c:’-",.

~ 0Msx(1-N*/0NcJ ~ 0Mrx 0Mix= 401 kNm

0MIx 
401 kNm ~

0Mrx 
483kNm o Mix1 = 401 kNm is critical

M* 
x 

378 kNm

o Mix1 = 

401 kNm :. O.K.~

- Bending about minor principal y-axis

0Mly 
58kNm ~

0Mry 
70kNm o Miy1 = 58 kNm is critical

M* 
y 

OkNm

o Mly1 = 

58kNm :. O.K.~

I or SHS or RHS sections to CI. 8.1 .5 

~ 0Ms{[1-((1+ nJl2}a:J(1-N*/0Nc} + 1.18((1+ m)/2}3 v(1-(N*/0Nc}}} ~ 0Mrx or 0Mry

- Bending about major principal x-axis

s; 0Msx{[1-((1+ 2)a:J(1-N*/0NcJ + 1.18((1+ 2}3 v(1A(N*/0NcJ)} ~ 0Mrx 
0M1x= 1067 kNm 

File Name: Steel Deslgn1-OGM WH-Maz CoI61OUB101-GQE-Gomb.xls - V6lajpn2ldJ (B.Combined actions) Printed at 14:17 on 310612004
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MIx 
1067kNm

Mrx 
483 kNm Mrx= 483 kNm is critical~

Mx* 
378 kNm

Mrx= 

S 483 kNm :. O.K.

- Bending about minor principal y-axis

S Msy{[1-((1+ m)/2):;(1-N*/ Ncy) + 1.18((1+ m)/2)3 "(1-(N*/ Ncy))} S Mry 
Miy = 154 kNm

MIy 
154kNm

Mry 
70kNm Mry= 70 kNm is critical~

M* 
y 

OkNm

Mry= 
S 70 kNm :. O.K.

Enter Mlx of applicable section 
Enter MIy of applicable section

483.26425 kNm 

".69.:736866. kNm
(ie. all, I, or hollow section) 
(ie. a\l, I, or hollow section)

8.4.2.3 Tension Members

A member subject to a tensile force and B.M. shall satisfy 8.3 SECTION CAPACITY

8.4.4 OUT OF PLANE CAPACITY

8.4.4.1 Compression Members

Mx*S Mox

All sections 

S Mbx(1-N*/ Ncy) Mox = 507 kNm

M* 
x 

378 kNm

Mox 
507kNm :. O.K.S

I or SHS or RHS sections to CI. 8.1.5 

S <ltJcMbxo "[(1-N*/ Ncy)(1-(N*/ NoJl S Mrx 

1/0.bc = 1- n/2 +(1 + n/2)3(0.4 - 0.23 N*/ Ncy)

Mox = 610 kNm

where = 0.561 

are = 1.784 

= 514 kNm 

= 6499 kN 

= 3.500 m

Mbxo = Mbx 1 Clm x Clm=1.0 

Noz = GJ + (I12Elwllz 2) 1 (Ix + ly)/A 
Lz = Dist between partial or full retraints 

which prevent twist about centriod

Mrx 
483 kNm Mrx= 483 kNm is critical

Mox* 
610 kNm ~

M* 
x 

378 kNm

Mrx= 

S 483 kNm :. O.K.

8.4.4.2 Tension Members

Mx*S Mox

Rle Name: Steel Deslgn1..QGM WH-Maz CoI 61 OUB1 01-GQE-Comb.xls - V6IajJIn31 dJ (B Combined actions) Printed at 14:17 on 3/06/2004
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All sections

~ 0Mbx(1+N*/0NJ ~ Mrx 0Mox=

t

0Mox 0Mrx
1000 kNm ~ 483kNm

. . o Mrx=

M* 0 Mrx=
x

378kNm ~ 483kNm :. O.K.

1000 kNm

483 kNm is critical

8.4.5 BIAXIAL BENDING CAPACITY

8.4.5.1 Compression Members

For full lateral restraint to CI. 8.1.2.:: 0Mcx = 0MIx

()
For partial or no restraint 0Mcx = Lesser of 0Mlx or 0Mox

Enter 0Mcx for applicable restraint, 0Mcx = 483 kNm

(M */0M )1.4 + (M */0M )1.4 ~ 1 0 x ex y Iy .
= 0.709

O.K.

8.4.5.2 Tension Members

For full lateral restraint to CI. 8.1 .2.:: 0Mtx = 0Mrx

For partial or no restraint 0Mtx = Lesser of 0Mrx or 0Mox

Enter 0Mtx for applicable restraint, 0Mtx = 483 kNm

(Mx*/0Ma)1.4 + (My*/0Mry)1.4 ~ 1.0 = 0.709

O.K.

(’0..i.......) ~/

File Name: Steel Deslgn1.QGM WH-Maz CoI 61 OUB1 01-GQE-Comb.xls - VilBjpn4ldf (II Combined actions) Printed at 14:17 on 310612004



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I- 

I 

I 

I 

I 

I 

I 

I 

I 

1++ ~ .. 
I ; -+-+-+--+

Calculation Sheet

Job No: 

Page No: 

Date:

1:1.-4;

of

tttt=i=L JJ: 
_ 

’-t- - -

..: ~t: :-- 
--t-

I 

+-

--+- -

’2:t\lQ~



I’ 
aeca 

JOB NAME:. 
....... 

.9~~~~~~~~.~~1.1..~~~~y.~1.~p..1!.l.~.~.~........... 
... ......................... .... 

SUBJECT:..........~~~~~~~~.~..~~~1.9.i.r:’~!.~~~.~~I.g~!~~~.~..~.~..(~~~............... 
BY: Jamil Khan

Beca Carter Hollings & Ferner
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CALCULATION SHEET

PAGE NO: OF

DESIGN DATA

Enter trial section size here 310 UB 40.4 

("Copy value" from "Section sizes. Vii rks.fl.
.

i)...............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

I

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

C’..:"..~" 

.J

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

8..................’........ o
6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, ab from table 6.3.3(1)I 
I 
7 MEMBERS SUBJECT TO AXIAL TENSION 

II Factored axial design load 

I 
Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

I Tensile strength 

~ue 
Nam : st l DlgnHJGM WAEXl COI310UB40.XIs - Version 1.0 (Del/ggillti11 .

Mx*= 

My*= 

Lx = 

Ly=

Zax= 

Zey= 

Ix = 

Iy= 
J= 

Iw=

107 kNm 
............................ 

5 kNm 
............................ 

.2.000 m 
........_................. 

2.000 m

0.9 
............................ 

250 MPa 

_.........._..."2
.. 

G Pa 
............................. 

80 GPa

633000 mm:i 

139000 mm:i 

86400000 mm4 

7650000 mm4 

157000 mm4 

1.65E+ 11 mmb

am = 1.00 

m = ::::::::::::::::::::::I 
Kt = 1.00 

............................ 

KI = 1.00 
............................ 

Kr = 1.00

N*=

kex = 

key = 

kf = 

ab =

....

50 kN

fy = 250 MPa

A= 5210 mm2 

129 mm 

38.3 mm

rx =

ry =

1 
............................. 

1

Nt= 50 kN 
............................ 

kte = 0.85 
..............-............ 

;! 

An = 12500 mm 
............................ 

fu = 410 MPa 
I 

I 
Printed at 11:24 on 3010412004
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................................... ..... 

SUBJECT:...........~~~~~~~~.~..I?~~I.~.i.r:’Jh.~~~.~~I.g~~~~~.~..~.~..(~~~............... 
BY: Jamil Khan

t~ , 

: J. 
’..- "’1 ",}:

JOB NO:

CALCULATION SHEET

2711265

PAGE NO: OF

DATE: 30/4/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Yaxis restraints

Mx*= 

My* = 

Lx=

Ly=

107 kNm 
............................. 

5 kNm 
............................ 

2.000 m 
............................. 

2.000 m

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx*S0Msx 

Mx*S0Mbx

and

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

M* 
x 

107kNm

0Msx 
142 kNm 310 UB 40.4

5.1.2 Bending About Section Minor Principal V-axis

My*S0Msy

Mx* S 0Msx 

S 0fyZ.,x

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

0= 0.9 
............................ 

fy= 250 MPa 
............................ 

;, 

Zex = 633000 mm

0Msx= 142 kNm

:. O.K.S

My*S 0Msy 
S 0fyZ.,y

Effective section modulus about Y axis (table) Zey= 139000 mm;’

31 kNm0Msy=

M* 
y 

5kNm

0Msy 
31 kNm 310 UB 40.4

I

:. O.K.S

I 
I 
I 
L._.._

I 

M1CSr 
I 

I
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SUBJECT:..........~~~~~~~~.E?~~~I.~.i.~~h..~~E?.~~I.g~!~~~.~..~.J:...<~~~............... 
BY: Jamil Khan

Beca Carter Hollings & Ferner CALCULATION SHEET

2-f.1.() I 

JOB NO: ..........~?~~~~~........ I 
DATE: ..............~~(~(~~......... I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
Use 

310 UB 40.4 I 

I I 
I 

I 
I 

I

PAGE NO: OF

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx. S Mbx 

S a.naaMsx s Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

m=::::::::::::::::::::::I

(J,. .’_ i : 

~-~;.>~’ . - I

Slenderness reduction factor, as 

as = 0.6{~[(MsJMoa}2 +3]-(MsJMoa)}

Reference buckling moment, Moa 

Moa = Mo = ~{(I12EI!l-a 2)[GJ+(I12ElwILe 2m

Young’s modulus 

Moment of inertia about Y axis (table) 
Shear modulus of elasticity 

Torsion constant (table) 

Warping constant (table)

E = 200 GPa 
............................ 

4 

Iy = 7650000 mm 

G = 80 GPa 

J = .........;’i57
. 

mm4 

Iw= 1.65E+11 mmb

Calculate effective length about X axis, Lax = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

KI= 

Kr=

1.00 
............................. 

1.00 
............................ 

1.00

@ Lax = 2.000 m 

Moa= 595 kNm 

as = 0.8918518

Mbx= 127 kNm

Mbx Msx
127kNm S 142 kNm

Mx. Mbx=

107 kNm S 127kNm

Isectlonsize
I

Mbx= 127 kNm Is critical

:. O.K. 310UB 40.4

310 UB 40.4 O.K.

Ale Name: Steel Design1-QGM WHExt CoI 310UB40.xls - Version 1.0 (5 B8agil!t~ atu1! shear) Printed at 11 :26 on 30/0412004
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lJDence No.: S90702

70KNm 

9lfKNm
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USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Secondary beams SG to SK 15m span 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 2O-May-04 CHECK:

1.2a

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UN PROPPED

15.) DESIGN SUMMARY 

Beam Is an Interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1:1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 14779 mm 

Adj. Beam Centres: 2100 mm 

2100 mm 

750LB84 

300 MPa 

25mm

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span; 2100 mm 

Deck Span Type ; Triple 
Slab Thickness: 160 mm 

Slab Mass; 3.17 KPa 

COncrete Strength; 40.0 MPa 

COncrete Density; 2350 kg/m3

Beam Size 

Beam Yield Stress 

precamber

tp"\ 
~j

Shear Studs 

Stud Diameter; 

Weld.Stud Height: 
No. of Studs /Beam; 

Studs !Flange Width; 

Stud UTS;

Loading 

Super. Dead Load; 
Other Super. DL ; 

Super live Load: 

Other Super. LL : 

COnstruction LL: 

I) Deck Placement 

II) COne. Placement

Load Factors 

qm: Ultimate: 

cpl: Long Term: 

cps: Short Tenn :

Deflections 

Shrinkage Strain:

Vibration 

Long Tenn LL: 

Damping Available:

Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concrete Placement 

Factored Bending Moment: 

Depend. Bending Strength

% Composite Action

Bending Strength 
Bending Strength Required : 

Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

19 mm 

95mm 

49 e:io() 
1 

415 MPa

Unshored Bottom Flange Tension 

Serviceability Range Stress: 
Allow. Bottom Range Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+q>S LL+5hrink+creep: 

Span/DF : Steel Immediate: 

Span/DF: Top of COncrete: 

SpanlDF: Steel Total:

0.50 KPa 

0.00 KN/m 

10.00 KPa 

0.00 KN/m

0.40 KPa 

0.90 KPa

VlbratJon 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

, 

Load at Midspan : 

Initial Amplitude from Heel Drop 
Damping Required :0.60 

0.70 

1.00 FRR: Fire ResIstance Rating

0.0003

Welded Flange I Web 

Top Range:vwt VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Range:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

1.60 KPa 

4.0 0/0

440 MPa 

530 MPa

Comparative Cost: 

SteeVkg: 
Shear Stud : 

COmparative COst Factor:

332 KNm 

aKN

72 %

1201 KNm 

130TKNm"

325 kN 

654:kN

240 MPa 

270MPa

-0.2 mm 

44.8mm 

-62123 

"830. 

331

409B.Hz

0.12 mm 

0.056 mm 

~"90/0

15.9 min

0.71 KNlmm 

4mm 

2mm 

0.71 KN/mm 

4mm 

2mm

$1.00 

$2.80 

$1,363
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COBENZ97

6) H1IsntICcnsuIantB UtI 1998 

/MnCoND.: _

l.2a

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

USER: Beca Carter Hollings & Femer Ud: Wellington .., 
JOB NAME : Queensgate Zone ZJ LVl2 PAGE :ac;. 

SECTION: 14.8m span with canopy 

JOB No.: 2711265 DESIGN: dbs 

DATE: 11-Jun-04 CHECK:

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,sImply supported and unpropped durlng constructfon. 

Decklng spans perpendicular to beam span .If decking parallel set stud edge distance equal 10 slab Ihlckness. 
Where decking spans perpendicular 10 the beam and cantilevers clear over H by less than 55Omm, then bending strength must be provided by 
the non-composHe steel beam only. Deflection may be calculated using the composHe section with a minimum of 25% composHe action. 

Refer cl13.4.1.3 NZS3404:Parl:1997

INPUT DATA 

Beam Layout and ProperUes 
BeamSpan: 

Overheng:(Beam eel: 
Adj. Beam Centres : 
Stud Edge Distance 

BeamSIza 

Beam Yield Stress 

Precarnber

14779 mm 

100 mm 

2100 mm 

160 mm 

700WB173 

300 MPa 

Omm

If CI13.4.1.3

Decking and Slab ProperUes 
Deck Type : 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span: 2100 mm 

Slab Thlckness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength : 40.0 MPa 

Concrete DensHy : 2350 kg/m3 

Shear Studs 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs !Beam : 

Studs /Flange WIdth: 

StudUTS:

loading 

Super. Dead Load : 
Other Super. DL : 

Super live Load: 
Other Super. LL : 
Constructfon LL: 

I) Deck Placement 

II) Cone. Placement

@

Load Factors 

(jlu: Ultimate : 

(jll: Long Term: 

(jlS: ShorlTerm: 

Deflections 

Shrinkage StraJn :

Vibration 

Long Term LL: 

Damping Avallable : 

Welded Flange I Web 

MInimum Plate UTS: fup 
Weld Metal UTS: Fuw

19 mm 

95mm 

49 ~ ~ 
1 

415 MPa

0.50 KPa 

9.87 KNIm ~"’""’60o.I\./Qt:l.k 
10.00 KPa I)U 
0.00 KNIm

0.30 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

1.60 KPa 

4.0%

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment : 

Depend. Bending Strength

Stage II : Concrete Placement 

Factored Bending Moment : 

Depend. Bending Strength

% Composite ActIon

Bending Strength 

Bending Strength Required : 

ComposHe Bending Strength : 

Non-ComposHe Bendlng Strength:

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshoted Bottom Fienge Tension 

Servlceabl/Hy Rang Stress: 

Allow. Bottom Range Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+cps LL+Shrlnk+Creep: 
SpanlDF : Steel Immediate: 

....SpanlDF: Top of Concrete: 
Span/DF : Steel Total: 

Vibration 

Natural Frequency : 
Deflection Due 10 1.0 kN Point 

Load at MIdspan : 
Initial Amplllude from Heel Drop 
Damping Required: 

FRR: fire Resistance Rating 

ComposHe Section RatIng: 
Non-ComposHe Section RatIng:

Welded Flange I Web 

Top Range:vwt: VdepQtlls 
Weld Leg Reqd: SP SIngle side 

Doublestde 

Bottom Range:vwb: VdepQb/ls 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

74KNm 

532KNm

226KNm 

."725 KNm

56%

1026 KNm 

2217,KNm 

1725 KNm

278 kN 

1160 kN’

107 MPa 

270 MPa

8.1 mm 

32.7 mm, 

1623 

451, 

362 <,

6.04 Hz

0.08 mm 

0.021 mm 

2.6 ’Yo ’

26.6 rnIn 

23.3 mln

1.66 KNImm 

10mm 

5mm 

1.66 KNImm 

10mm 

5mm

$1.65 

$3.50 

$4,134

I
13 -/3
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COBENZ97 l.2a

" Hyland C<<tsui1ants LId ,... 

UNP.: B907D2

1
COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

I

USER: Beca Carter HOllings & Femer Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Secondary beams SG to SK 7.5m span 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 2O-May-Q4 CHECK:

15.) DESIGN SUMMARY 

Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

I
INPUT DATA 

Beam Layout and Properties 
Beam Span: 7499 mm 

Adj. Beam Centres: 2100 mm 
. 

2200 mm 

400LB38 

300 MPa 

Omm
I

Beam Size 

Beam Yield Stress 

Precamber

I 
o 

I

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span: 2200 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

I
Shear Studs 

Stud Diameter: 

Weld. Stud Height: 
No. of Studs /Beam : 

Studs /Range Width: 

Stud UTS:

// 
/ 

19 mm / " 
"mm / 

4:~’~ 
.,/ J. ~pa 

\,; ./ 

r\. / 

\.". /

I Loading 

Super. Dead Load: 

Other Super. DL : 

Super live Load: 
Other Super. LL : 

Construction LL: 

I) Deck Place ent 

10 Cone. P cement

I

0.50 KPa 

0.00 KNlm 

10.00 KPa 

0.00 KNlm

0.40 KPa 

0.90 KPa

I Load Factors 

!pu: Ultimate: 

!pI: Long Term: 

1jlS: Short Term :

0.60 

0.70 

1.00

I
Deflections 

Shrinkage Strain: 0.0003

I Vlbratl n 

Long Term LL: 

Damping Available: 

Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

1.60 KPa 

4.0%

I 440 MPa 

530 MPa

I

I

I

I

.

RESULTS

Stage I : Deck Placement
Factored Bending Momen! : 14KNm

Depend. Bending.Strength "OO;l<Nm."

/’

Stage II : Concrete Placement
Factored Bending Momen! : 86KNm

Depena. Bending Strength 19O:KNrn’

%1T~
81 %

itr’ .

Ben~ trength ....
B trength Required : 316 KNm

* Ie ~nd ng Strength : 398’:KNm’

~ ] //
~hear~r’lgth
Shear Strength Required: 168 kN

Dep,ndable Shear Strength: 308’kN "

"

Uhshored Bottom Flange Tension
. "Serviceability Flange Stress: 212 MPa

Allow. Bottom Flange Stress: ;270’MPa~
/

Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 11.3 mm

SDL+qlS LL+Shrink+Creep: 16.4 mm

SpanJDF : Steel Immediate: 663

SpanJDF: Top of Concrete: 457 "

Span/DF: Steel Total: 271 ’

Vibration

Natural Frequency : :a60Hz
Deflection Due to 1.0kN Point

Lod t Midspan: 0.07 mm

Initial Amplitude from Heel Drop 0.071 mm

Damping Required : &3>%.
i

FAR: Fire Resistance Rating 16.0 min

Welded Flange I Web

Top Flange:vwt VdepQtIIs 0.72 KNlmm

Weld Leg Reqd: SP Single side 5mm

Double side 3mm

Bottom Flange:vwb: VdepQbns 0.72 KNlmm

Weld Leg Reqd: SP Single side 5mm

Double side 3mm

Comparative Cost:

Steel/kg: $1.00
Shear Stud : $2.80

Comparative Cost Factor: $355

/,2, -I Lf

"’ ()~~ 
~’t\>



COBENZ97 1.28 USER: Beca Carter Rollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE:5 

SECTION: Secondary Beams SG to SK 7.5m span 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 28-May-Q4 CHECK:

13-1;
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" Hyland ConsuIJanJB LblI998 

~ No.: fI90702

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 
Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

BeamSpan: 7499 mm Factored Bending Moment : 16KNm

Adj. Beam Centres : 2100 mm Depend. Bending Strength 91.KNm

2200 mm

Beam Size 410UB54 Stage II : Concrete Placement
Beam Yield Stress 300 MPa Factored Bending Moment: 87KNm

Precamber Omm Depend. Bending Strength 284.KNm

Decking and Slab Properties % Composite Action 57%

DeckType: 0.75 Hi-Bond

DeckSpan: 2200 mm Bending Strength

CJ
Deck Span Type : Triple Bending Strength Required : 316 KNm

Slab Thickness : 160 mm Dependable Bending Strength : 499KNm

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength Required: 169 kN

Dependable Shear Strength: ,496kN

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Range Tension
Weld.Stud Height: 95mm Serviceability Range Stress: 155 MPa

No. of Studs /Beam : 25 Allow. Bottom Range Stress: 270 MP

Studs /Range Width: 1

StudUTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 8.3mm

Loading SDL+<pS LL+Shrink+creep: 14.6 mm

Super. Dead Load: 0.50 KPa Span/DF : Steel Immediate: 908

Other Super. DL : 0.00 KNlm SpanlDF : Top of Concrete: 513.

Super Live Load: 10.00 KPa SpanlDF: Steel Total: ;328 .
Other Super. LL : 0.00 KNlm

Construction LL: Vibration

i) Deck Placement 0.40 KPa Natural Frequency : 9;86 Hz

ii) Conc. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.08 mm

Load Factors Initial Amplitude from Heel Drop 0.059 mm

!pu: Ultimate : 0.60 Damping Required : 3;3%

!pI: Long Term: 0.70

cps: Short Term : 1.00 FAR: Rre Resistance Rating 19.7 min

()Deflections Welded Flange I Web

Shrinkage Strain: 0.0003 Top Fiange:vwt: VdepQt/ls 1.11 KNlmm

Weld Leg Reqd: SP Single side 7mm

Vibration Doubieside 4mm

Long Term LL: 1.60 KPa BottomRange~:VdepQbns 1.11 KNlmm

Damping Available: 4.0 % Weld Leg Reqd: SP Single side 7mm

Double side 4mm

Welded Range I Web

Minimum Plate UTS: Fu 440 MPa Comparative Cost
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.60

Comparative Cost Factor: $473



COBENZ97

" HyIBnd CUd 199B 

L.JcenceNo.: 9St1102

1.2 a USER: Beca Carter Hollings & Femer Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Secondary beams SG to SK 7.5m span end beam 

JOB No.: 27112651109 DESIGN: dws 

DATE: 2D-May-04 CHECK:

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 
Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where deCking spans perpendicular to the beam and cantilevers clear over it by less than 550rnm, then bending strength must be provided by 
the non-composite steel beam oniy. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cI13.4.1.3 NZS3404:Part:1997

I iNPUT DATA 

Beam Layout and Properties 

BeamSpan: 

OVerhang:(Beam ee): 

Adj. Beam Centres: 

Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precamber

I

10 
I

7499 mm 

Omm 

2200 mm 

160 mm 

4OOLB38 

300 MPa 

o rnm

Ii el 19.4.4:3-

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span: 2200 mm 

Slab ThIckness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

I Shear Studs 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs /Beam : 

Studs /Flange Width: 

StudUTS:I
Loading 
Super. Dead Load: 
Other Super. DL : 

Super LIve Load: 
Other Super. LL : 
Construction LL: 

I) Deck Placament: 

II) Conc. Placament:

I

I
Load Factors 

<pu: Ultimate: 

<pI: Long Term: 

(jlS: Short Term :10

I

I
Welded Flange I Web 

Minimum Plate UTS: Fup 
Weld Metal UTS: Fuw

I

I

I

I

I

19 rnm 

95 rnm 

25@’&ur) 
1 

415 MPa

/’

0.50 KPat 

0.00 KNm 

1. 
0.00,. KPa 
0.00 KNlm 

/ 

’0.30 KPa 

0.90 KPa 

:-J’~ 
0.60 U 
0.70 

1.00

0.0003

/

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Stre’ngth 

/ 
Stage" : Conci Placement 

Factored Benilng Moment : 

Depend. Y"ndlng Strength 
" 

% CorPOSIte ActIon 
,/ 

&ndlng Strength 
, Bending Strength Required : 
, 

Composite BendIng Strength : 

Non-Composite Bending Strength:

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

&’1: 
It\;

Unshored Bottom Flange TensIon 

8ervlcaability Flange Stress: 

AJlo-.y. Bottom Flange Stress:

Deflections (AssumIng Level Screedlng) 
Net Steel Beam Immed.: 

SDL+<pS LL+Shrlnk+Creep: 
Span/DF : Steel Immediate: 

Span/DF: Top of Concrate: 

Span/DF : Steel T otaJ:

VlbraUon 

Natural Frequency : 
Deflection Due to 1.0 kN PoInt 

Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required :

FRR: FIre Resistance R ng 

Composite Section Rating: 
Non-Composite Section Rating:

Welded Flange I Web 

Top F1ange:vwt: VdepQtlJs 
Weld Leg Reqd: SP Single side 

Double side 

BottomFlange~:VdepQbns 
Weld Leg Reqd: SP Single side 

Double side

CompereUYe Cost 

SteeVkg: 
Shear Stud : 

Comparatlve Cost Factor:

8KNm 

s.o iQ>!m,"

45 KNm 

190 KNm

81 %

162 KNm .’ 

~4<Nm’N; i" 

190 KNm

87 kN 

:,308.kN,:’

113 MPa 

, 270 MPa "

5.9 rnm 

12.1 mm 

1263 

’’i19’, " 
3.~’5 .

tMaHz

0.08 rnm 

0.049 mm 

~.~.%

20.0 mln 

15.4 mln

0.72 KNlrnm 

5mm 

3 rnm 

0.72 KNlmm 

5rnm 

3rnm

$1.55 

$3.50 

$530

r;-lb

HCI’3413

\j’5Cj 
’2.f\



COBENZ97 ’Jla USER: Beca Carter Hollings & Femer LId: Wellington 
JOB NAME : Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Secondary Beams SG to SK 7.5m span edge 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 28-May-()4 CHECK:

to Hyland Cmsutsnts Ud 1998 

Lhent:s No,; tI!1D7ffJ

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composite steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Reter cI13.4.1.3 NZS3404:Part:1997

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Plaeement

BeamSpan: 7499 mm Factored Bending Moment : 9KNm

Overhang:(Beam ee): 100mm n CI13.4.1.3 Depend. Bending Strength ~9.tKNm

Adj. Beam Centres : 2200 mm

Stud Edge Distance 150mm Stage II : Concrete Placement

Beam Size 410UB54 Factored Bending Moment : 50 KNm

Beam Yield Stress 300 MPa Depend. Bending Strength 284,KNm

Precarnber Omm

% Composite ActIon 57%

Decking and Slab ProperUes

0
DeckType: 0.75 HI-Bond Bending Strength
Deck Span Type : Triple Bending Strength Required : 178 KNm

DeckSpan: 2200 mm Composite Bending Strength : l~J<!irmi’ CI13.4.1.3

Slab Thlckness : 160 mm Non-Composlte Bending Strength: ’l;!8itKJm

Slab Mass: 3.17 KPa

Concrete Strength : 4O.0MPa Shear Strength
Concrete Density : 2350 kgIm3 Shear Strength Required: 95kN

Dependable Shear Strength: .196.kN".
Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension
Weld.Stud Height: 95mm Serviceability Range Stress: 91 MPa

No. of Studs /Beam : 25 Allow. Bottom Range Stress: 27GMPa.’

Studs /Flange Width: 1

StudUTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 4.8mm

Loading SDL+cps LL+Shrlnk+Creep: 11.5 mm

Super. Dead Load : 0.60 KPa Span/DF : Steel Immediate: 1561

Other Super. DL : 0.00 KNlm Span/DF : Top of Conerete: 653~

Super Uve Load: 10.00 KPa Span/DF : Steel Total: 460’

Other Super. LL : 0.00 KNlm

Construction LL: Vibration

I) Deck Placement 0.30 KPa Natural Frequency : 12.30Jiz
II) Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

.;~ ,c 
<

Load at Midspan : 0.06 mm

Load Factors Initial Amplitude from Heel Drop 0.042 mm

’l’u: Ultimate: 0.60 Damp!ng Required : ,3’2’,%

’1’1: Long Term: 0.70

’!’S: Short Term : 1.00 FRR: FIre Reelstanee Rating

Composite Section Rating: 22.8 mln

Deflections Non-Composlte Section Rating: 19.7 mln

Shrinkage Strain: 0.0003

Welded Flange / Web

Vibration Top Range:vwt: VdepQt/ls 1.11 KNlmm

Long Term LL: 1.60 KPa Weld Leg Reqd: SP S!ngleslde 7mm

Damping Available: 4.0% Double side 4mm

BottomFe~:VdepQbns 1.11KN1mm

Welded Range / Web Weld Leg Reqd: SP Single side 7mm

Minimum Plate UTS: Fup 440 MPa Double side 4mm

Weld Metel UTS: Fuw 530 MPa

Comparative Cost

SteeVkg: $1.55

Shear Stud : $3.50

Comparative Cost Factor: $712

I~-!

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



COBENZ97

o Hyland ConsuJtants Ud 1998 

u-.ce No.: 8S0702

\ ?:?-r&

USER: Beca Carter Hollings & Ferner Ud: Wellington 
JOB NAME: Queensgate Zone Zl LVl2 PAGE :5 

SECTION: Secondary beams SG to SK 3.2m span 
JOB No.: 27112651109 DESIGN: dws 

DATE: 2O-May-04 CHECK:

128

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 3200 mm 

Adj. Beam Centres: 1900 mm 

1900 mm 

180UB16 

300 MPa 

Omm

Beam Size 

Beam YIeld Stress 

Precamber

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Strength

Stage": Concrete Placement 
Factored Bending Moment: 

Depend. Bending Strength

I 
r.,",>) ~ 

I

Decking and Slab Properties 
Deck Type: 0.75 Hi-Bond 

Deck Span: 1900 mm 

Deck Span Type: Triple 
Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kgfm3

Shear Studs

I Stud Diameter:

Weld.Stud Height:
No. of Studs !Beam :

Studs /Range Width:

I
StudUTS:

Loading

Super. Dead Load:
Other Super. DL:

I
Super Uve Load :
Other Super. LL :
Construction LL:

o Deck Placement:

I
In Cone. Placement:

Load Factors

<pu: Ultimate:

cpl: Long Term:

10
<pS: Short Term :

Deflections

Shrinkage Strain:

I Vibration

Long Term LL:

Damping Available:

I
Welded Flange I Web
Minimum Plate UTS: Fu

Weld Metal UTS: Fuw

I

I

I

I

I

% Composite Action

Bending Strength 
Bending Strength Required : 

Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

19 mm 

951l]lL 
_ 

10~ 
1 

415 MPa

Unshored Bottom Flange Tension 

Serviceability Range Stress: 
Allow. Botiom Range Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam lmmed.: 

SDL+IpS LL+Shrink+creep: 
Span/DF : Steel Immediate: 

Span/DF: Top of Concrete: 

Span/DF: Steel Tolal:

0.50 KPa 

0.00 KNlm 

10.00 KPa 

0.00 KNlm

0.40 KPa 

0.90 KPa

Vibration 

Natural Frequency: 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required :0.60 

0.70 

1.00
, 

FAR: FIre Resistance Rating 

Welded Flange I Web 

Top Range:vwt: VdepQtlts 
Weld Leg Reqd: SP Single side 

Double side 

BottomRange~b:VdepQbns 
Weld Leg Reqd: SP Single side 

Double side

0.0003

1.60 KPa 

4.0%

440 MPa 

530 MPa

Comparative Cost: 

SteeVkg : 
Shear Stud : 

Comparative Cost Factor:

2KNm 

18KNm

13 KNm 

37J<Nm

77%

50KNm 

f05KNrn .’

63kN 

t26kN

140 MPa 

,210MP.a.

4.0mm 

4.0mm 

800 

,$’)7-- 
402:

21:{’Q.Hz

0.02mm 

0.033 mm 

$i6’%

19.3 mln

0.69 KNlmm 

4mm 

2mm 

0.69 KNlmm 

4mm 

2mm

$1.00 

$2.80 

$80

2t\i()~~
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C08ENZ97 USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams SK 1 0.5m span edge 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 2()..May-04 CHECK: 

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED 

/ 
\ O\J( 

15.) DESIGN SUMMARY ~~ \. Be~ Is an spandrel beam, equal flange I or Channel ,sImply supported and unpropP8(j during 

conij!tru 
. 

Decking spans perpendIcular to beam span .If decking parallel set stud edge dIstance equal to slab . 

Where decking spans perpendIcular to the beam and cantilevers clear over It by less than 550mm, _ ndlng strength must be provIded by 
the non-composIte steel beam only. DeflectIon may be calculated usIng the composite section wIth a mInImum of 25% composIte actIon. 
Refer cI13.4.1.3 NZS3404:Part:1997 //

@ Hyland CUd 1998 

L.Jt:encsftlo.: 89t11l12

INPUT DATA 

Beam Layout and ProperUes 
BeamSpan: 
Overhang:(Beam ee): 

Adj. Beam Centres: 

Stud Edge Dlstanca 

Beam SIze 

Beam YIeld Stress 

Precarnber

1.2 a

//

10500 mm 

100 mm 

14779 mrn 

160 mm 

800WB192 

300 MPa 

o

RESULTS 

DeCkPlacement 

F. r. BendIng Moment : 

e. nd. BendIng Strength 

_:> Stage II : Concrete Placement 

~, 
or Factored BendIng Moment: 

:r Depend. BendIng Strength 

,’v 
% Composite ActIon

Decking and Slab ProperUes 
Deck Type : 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span : 2100 mm 

Slab ThIckness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete DensIty: 2350 kg/m3

Shear Studs 

Stud DIameter: 

Weld.Stud HeIght: 
No. of Studs /Beam : 

Studs }Aange WIdth: 

Stud UTS:

Loading 

Super. Dead Load: 

Other Super. DL : 

Super Uve Load: 

Other Super. LL : 

Construction LL: 

I) Deck Placement 

II) Conc. Placement:

Load factors 

<pu: Ultlmate : 

<pI: Long Tenm: 

<jIB: Short Tenm :

Deflections 

Shrinkage StraIn:

Vibration 

Long Tenm LL: 

DampIng Available: 

Welded Flange I Web 

Mlnlmum Plate UTS: Fup 
Weld Metal UTS: Fuw

Bending Strength 
BendIng Strength RequIred: 
Composite BendIng Strength : 

Non-Composlte BendIng Strength:

Shear Strength 
Shear Strength RequIred: 
Dependable Shear Strength:

Unshored Bottom Flange Tension 

ServiceabIlIty Flange Stress: 
Allow. Bottom Flange Stress:

1 

415 MPa Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+<ps LL+ShrInk+Creep: 
Span/DF : Steel ImmedIate: 

SpanJDF : Top of Concrete: 

Span/DF : Steel Total:

0.50 KPa 

2.78 KNlm 

10.00 KPa 

0.00 KNlm

2~ """-.

0.30 KPa 

0.90 KPa

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN PoInt 

Load at MIdspan : 
Initial AmplItude from Heel Drop 
DampIng RequIred:0.60 

0.70 

1.00 FRR: Fire Resistance Rating 

Composite Section Rating: 
Non-Composlte Section Rating:

0.0003

1.60 KPa 

4.0%

Welded Flange I Web 

Top F1ange:vwt: VdepQt/ls 
Weld Leg Reqd: SP SIngle sIde 

Double sIde 

Bottom F1ange:vwb: VdepQb/ls 
Weld Leg Reqd: SP SIngle sIde 

Double sIde440 MPa 

530 MPa

Comparative Cost 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

91 KNm 

99lKNm’

591 KNm 

2180KNm-

35%

2202 KNm 

263aKNriI 

2160 KNm

839kN 

12B2-kN"

173 MPa 

270 MPs’

7.0mm 

19.9 mm 

1509 

27e, 

;39b ’

B:lD-Hz-

0.01 mm 

0.043 mm 

_:;I.O;%~

21.8 mln 

192 mln

1.59 KNlmm 

9mm 

5mm 

1.59 KN/mm 

9mm 

5mm

$1.55 

$3.50 

$3,247

I -.20

’.

II SI13.4.1.3

-\(}~’..) 
~tJ.- 

.



COBENZ97 128 USER: Beca carter Hollings & Ferner Lid: Wellington 
JOB NAME : Queensgate Zone Zl LVL2 PAGE :5 

SECTION: Primary Beams SK 10.5m Span edge 
JOB No.: 27112651109 DESIGN: dws 

DATE: 28-May-04 CHECK:

(I Hy1antICDnsu1l8ntsUdf998 

l.JcanoeHo.:: 990702

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking para/lei set stud edge distance equal to slab thickness. 

Where decking spans perpendicular to the beam and cantilevers clear over It by less than 55Omm, then bending strength must be provided by 
the non-composJte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 

Refer cI13.4.1.3 NZS3404:Part1997

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

BeamSpan: 10500 mm Factored Bending Moment : 89KNm

Overhang:(Beam ee): 100mm II CI 13.4.1.3 Depend. Bending Strength 730KNm

Adj. Beam Centres : 14779 mm

Stud Edge Distance 160 mm Stage" : Concrete Placement

Beam Size 9OOWB175 Factored Bending Moment : 589KNm

Beam Yield Stress 300 MPa Depend. Bending Strength 2025KNm’

Precamber Omm

’Yo Composite Action 35%

Decking and Slab Properties

()DeckType: 0.75 HI-Bond BendIng Strength

,.-, 
- 

/ DeckSpanType: Triple Bending Strength Required : 2199 KNm

DeckSpan: 2100 mm Composite Bending Strength : 2579’KNm l! CI13.4.1.3

Slab Thlckness : 160 mm Non-Composlte Bending Strength: 2025 KNm

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kglm3 Shear Strength Required: 838 kN

Dependable Shear Strength: 1750 J<N,

Shear Studs

Stud Diameter: 19mm Unshored Bottom Flange TensIon

Weld.Stud Height : 95mm Serviceability Range Stress: 184 MPa

No. of Studs /Beam : 35 Allow. Bottom Range Stress: 210 MPIl’

Studs /Flange WIdth: 1

StudUTS: 415 MPa Deflections (AssumIng Level Screedlng)
Net Steel Beam Immed.: 6.9mm

LoadIng SDL+qlS LL+Shrlnk+Creep: 19.3 mm

Super. Deed Load: 0.50 KPa Span/DF : Steel Immediate: 1513

Other Super. DL : 2.78 KN/m Span/DF : Top of Concrete: 544

Super live Load : 10.00 KPa Span/DF : Steel ToJal: 4011’

Other Super. LL : 0.00 KN/m

Construction LL: Vibration

Q Deck Placement 0.30 KPa NaturaJ Frequency : It94 Hr

11) Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at MIdspan : 0.01 mm

Load Factors Initial Amplitude from Heel Drop 0.041 mm

cpu: Ultimate : 0.60 Damping Required : 3.0%

<pI: Long Term: 0.70

<ps: Short Term : 1.00 FRR: FIre ResIstance Rating

Composite Section Rating: 20.1 mln

Deflections Non-Gomposlte SectIon Rating: 17.0 mln

Shrinkage Strain: 0.0003

Welded Flange I Web

Vibration Top Range:vwt: VdepQtlls 1.73 KN/mm

Long Term LL: 1.60 KPa Weld Leg Reqd: SP Single side 10 mm

Damping Available: 4.0% Double side 5mm

Bot/om Range:vwb: VdepQblJs 1.73 KN/mm

Welded Flange I We.b Weld Leg Reqd: SP Single side 10 mm

Minimum Plate UTS: Fup 440 MPa Double side 5mm

Weld MeJal UTS: Fuw 530 MPa

Comparative Cost

SteeVkg: $1.55

Shear Stud : $3.50

Comparative Cost Factor: $2,971

12-"~.:~
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COBENZ97

@ Hyland ConsutsnfB UtI 1998 

I.Jt:enceNo.: 9!JI17D2

1.2 a

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

USER: Beca Carter HoJUngs & Femer Ltd: WeJUngton 
JOB NAME : Queensgate Zone ZJ LVl2 PAGE :5 

SECTION: Prlrnbeams SK 10.6m span edge 
JOB No.: 27112651109 DESIGN: dws 

DATE: 2o-May-04 CHECK:

15.) DESIGN SUMMARY 

Beam Is an spandrel beam, equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cI13.4.1.3 NZS3404:Part:1997

I. 
, C.. , 

,~::< ,:, .) 
’....J 

- 

I

INPUT DATA 

Beam Layout and Properties 
BeamSpan: 

Overhang:(Beam ee): 

Adj. Beam Centres: 
Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precamber

10600 mm 

100 mm 

7499 mm 

160 mm 

800WB122 

300 MPa 

Omm

II 61 16.4. 1.3

Decking and Slab Properties 
Deck Type: 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span: 2200 mm 

Slab ThIckness: 160 mm 

Slab Mass : 3.17 KPa 

Conerete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

I Shear Studs

Stud Diameter:

Weld.Stud Height:
No. of Studs /Beam :

I
Studs /Flange Width:

Stud UTS:

loading

Super. Dead Load:

I
Other Super. DL :

Super live Load :

Other Super. LL :
Construction LL:

I) Deck Placement:

I
II) Cone. Placement

load Factors

’1m: Ultimate :

!pI: Long Term:

10
1jlS: Short Term :

Deflections

Shrinkage Strain:

1
VlbraUon

Long Term LL:

Damping Available:

I
Welded Flange I Web

Minimum Plate UTS: Fup
Weld Metal UTS: Fuw

I

I

I

I

I

19 mm 

95mm 

35@.’%OO 
1 

415 MPa

0.50 KPa 

0.65 KN/m 2~ ~ . 
10.00 KPa 

0.00 KN/m

0.30 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

1.60 KPa 

4.0%

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concrete Placement 
Factored Bending Moment : 

Depend. Bending Strength

% Composite AcHon

Bending Strength 

Bending Strength Required : 

Composite Bending Strength : 

Non-Composlte Bending Strength:

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+<ps LL+Shrtnk+Creep: 
SpanlDF : Steel Immediate: 

Span/DF : Top of Conerete: 

SpanlDF : Steel Total:

VlbraUon 

Natural Frequency: 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 

Damping Required :

FRR: Fire Resistance RaUng 

Composite Section Rating: 
Non-ComposJte Section Rating:

Welded Flange I Web 

Top Flange:vwt: VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

BottomFlange~:VdepQbns 
Weld Leg Reqd: SP Single side 

Double side

ComparaUve Cost 
. 

SteaVkg: 
Shear Stud : 

Comparattve Cost Factor:

52 KNm 

320KNm

314 KNm 

1215 KNm,

36%

1145 KNm 

~1720KNm 

1215 KNm

432 kN 

’1245’.kN;’

153 MPa 

270MPa

7.2 mm 

18.9 mm 

1478 
’ ao:::.,; 

4’"

9;pq;,H.;!:,~

0.03 mm 

0.041 mm 

3,~P.’ ~W~~

20.9 rnIn 

17.4 mln

1.37 KN/mm 

8mm 

4mm 

1.37 KN/mm 

8mm 

4mm

$1.55 

$3.50 

$2,127

ls-1.2-

f.l..GI18.4.1.S
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COBENZ97

@ HylandConsultsnfB Ud 1S98 

Lk:enCNo.: 990702

12a

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

USER: Beca Carter HollIngs & Ferner Ltd: WellIngton 
JOB NAME : Queensgate Zone ZJ LVl2 PAGE :5 

SEC110N : Primary beams SH 8.5m span stair wall edge 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 2()..May.04 CHECK:

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during constructlon. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to tha beam and cantilevers clear over It by less than 55Omm, than bending strength must be provided by 
the non-composIte steel beam only. Deflectlon may be calculated using the composite sectlon wIth a minimum of 25% composIte action. 
Refer cI13.4.1.3 NZS3404:Part:1997

INPUT DATA 

Beam Layout and Properties 
BeamSpan: 
Overhang:(Beam ee): 

Adj. Beam Centres: 
Stud Edge Distance 

Beam Size 

Beam YIeld Stress 

Precamber

8500 mm 

100 mm 

7499 mm 

160 mm 

530UB92 

300 MPa 

Omm

11091 49.4.1.9’

Decking and Slab ProperUes 
Deck Type: 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span : 2200 mm 

Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete DensIty: 2350 kg/m3

o

Shear Studs 

Stud Diameter: 

Weld.Stud Height : 

No. of Studs /Beam : 

Studs /Flange Width: 

Stud LlTS:

LoadIng 

Super. Dead Load: 

Other Super. DL : 

Super Uve Load: 

Other Super. LL : 
Constructlon LL: 

I) Deck Placement: 

II) Conc. Placement

o

Load Factors 

!pu: Ultimete : 

!pI: Long Term: 

!ps: Short Term :

Deflections 

Shrinkage StraIn:

VIbration 

Long Term LL: 

Damping Available:

Welded Flange I Web 

Minimum Plate UTS: Fup 
Weld Metal UTS: Fuw

19 mm 

95 mm 

28 1300 
1 

415 MPa

0.50 KPa 

0.67 KN/rrf’2.~ ~ 
10.00 KPa 

0.00 KNlm

0.30 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

1.60 KPa 

4.0%

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment : 

Depend. Bending Strength

Stage II : Concrete PJacemant 

Factored Bending Moment : 

Depend. Bending Strength

% Composite Action

Bending Strength 

Bending Strength Required : 

ComposIte Bending Strength : 

Non-ComposIte Bending Strength:

Shear Strength 
Shear Strength Required: 

Dependable Shear Strength:

Unshored Bottom Flange Tension 

ServiceabilIty Range Stress: 
Allow. Bottom Range Stress:

Deflections (AssumIng Level Screedlng) 
Net Steel Beam Immed.: 

SDL+cps LL+Shrlnk+Creep: 
Span/DF : Steel Immediate: 

Span/DF : Top of Concrete: 

Span/DF: Steel Total:

Vibration 

Natural Frequency : 
Deflectlon Due to 1.0 kN Point 

Load at Midspan : 

Initial AmplItude from Heel Drop 
Damping Required:

FRR: FIre Resistance Rating 

ComposIte Sectlon Rating: 

Non-ComposIte Sectlon Rating:

Welded Flange I Web 

Top Range:vwt: VdepOOs 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Range:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost 

Steellkg: 
Shear Stud : 

Comparative Cost Factor:

30 KNm 

’x219’KNm

200 KNm 

640KNm"

37%

734 KNm 

’S39KNm 

640 KNm

345 kN 

,881 kN"

178 MPa 

270MPa

8.3mm 

lS.4 mm 

1028 

439’0 

,308!~

,S,12,Hz"

0.03 mm 

0.054 mm 

:3.,2,%"",

19.9 mln 

152 mln

1.49 KN/mm 

9mm 

5 mm 

1.49 KN/mm 

Smm 

5mm

$1.55 

$3.50 

$1,315

1I"eIIS.4.1.3

-: 
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COBENZ97

" Hyland CUd l

l..tanceNo.: tJ907(J2

1.28

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

13 ....24

USER: Beca Carter Hollings & Femer Lid: Wellington 
JOB NAME : Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams between SH & SG 3.6m span stair wall edge 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 2Q-May-Q4 CHECK:

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 
Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cl13.4.1.3 NZS3404:Part1997

10..............:.:. ’.,’. 

~ ,.,;. 

I

INPUT DATA 

Beam Layout and Properties 
Beam Span : 

Overhang:(Beam ee): 
Adj. Beam Centres: 

Stud Edge Distance 
Beam Size 

Beam Yield Stress 

Precamber

3630 mm 

100mm 

3200 mm 

160 mm 

250UB26 

300 MPa 

Omm

1I~.3

Decking and Slab Properties 
Deck Type: 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span : 1900 mm 

Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

Conerete Strength: 40.0 MPa 

Concrete Density: 2350 kgIm3 

Shear Studs 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs /Beam : 

Studs /Flange Width: 

StudUTS:

Loading 

Super. Dead Load: 

Other Super. DL : 

Super live Load: 
Other Super. LL : 
Construction LL: 

I) Deck Placement 

iI) Cone. Placement

1’’1 V

Load Factors 

<pu: Ultimate : 

<pI: Long Term: 

<ps: Short Term :

Deflections 

Shrinkage Strain:

I Vibration 

Long Term LL: 

Damping Available:

I
Welded Ftenge I Web 

MlnimlQTl Plate UTS: Fup 
Weld Metal UTS: Fuw

I

I

I

I

I

19 mm 

95mm 

12 ~ ~c-c::; 
1 

415 MPa

0.50 KPa 

0.14KN1m 2-*- ~ 
10.00 KPa U 

0.00 KNlm

0.30 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

1.60 KPa 

4.0% 
.

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment : 

Depend. Bending Strength

Stage II : Concrete Placement 
Factored Bending Moment : 

Depend. Bending Strength

% Composite ActIon

Bending Strength 
Bending Strength Required : 

Composite Bending Strength : 

Non-Composite Bending Strength:

Shear Strength 
Shear Strength Required:’ 
Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Aange Stress: 
Allow. Boticm Aange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+qlS LL+Shrlnk+creep: 
Span/DF : Steel Immediate: 

Span/DF : Top of Concrete: 

Span/DF : Steel Total:

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required:

FRR: Fire Resletance Rating 
Composite Section Rating: 
Non-Composlte Section Rating:

Welded Flange I Web 

Top Flange:vwt: VdepQt/ls 
Weld Leg Reqd: SP Single side 

Double side 

Boticm Aange:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

ComparetJve Cost 

SteeVkg : 
Shear Stud : 

Comparative Cost Factcr:

2KNm 

.’I?;iKNm

15 KNm 

~,,!<Nm

58%

58 KNm 

.t72’KNm’ 

86 KNm

Ii 0I"’m.4. i .3

64kN 

201’kN

85 MPa. 
270,MPa

1.8 mm 

3.8mm 

2024 

’:!l!’fl, 
650,

26~t:sHz

0.02 mm 

0.025 mm 

.\’\,4,’%

21.3 mln 

17.7 mln

0.75 KNlmm 

5mm 

3mm 

0.75 KNlmm 

5 mm 

3mm

$1.55 

$3.50 

$187

~41Q~~



COBENZ97

to Hyland ConsuIBntB Ud 1SSB 

U:rmr:e No.: SS01tI2

USER: Beca Carter Hollings & Femer Ud: Wellington 
JOB NAME : Queensgate Zone ZJ LVl2 PAGE:5 

SECTION: Secondary beam between S4 & S5 3.2m span stair wall edge 
JOB No.: 27112651109 DESIGN: dws 

DATE: 2D-May-04 CHECK:

1.2 a

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during constructlon. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cI13.4.1.3 NZS3404:Part:1997

INPUT DATA 

Beam Layout and Properties 

BeamSpan: 

Overhang:(Beam ee): 

Adj. Beain Centres: 

Stud Edge Distance 
Beam Size 

Beam Yield Stress 

Precarnber

IJ.CI1:i1 4 1.a

RESULTS 

stage I’: Deck Placement 

Factored Bending Moment : 

Depend. Bending Strength

3200 mm 

100 mm 

1900 mm 

160 mm 

250UB26 

300 MPa 

Omm

Stage II : Concrete Placement 
Factored Bending Moment: 

Depend. Bending Strength

% Composite ActIon

CJ
Decking and Slab Properties 
Deck Type: 0.75 HI-Bond . 

Deck Span Type : Triple 
Deck Span : 1900 mm 

Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Shear Strength 
Shear Strength Required: 

Dependable Shear Strength:

Bending Strength 

Bending Strength Required: 

Composite Bending Strength : 

Non-Composlte Bending Strength:

Shear Studs

Stud Diameter: 19 mm

Weld.Stud Height : 95~No. of Studs /Beam : 10 .3r:;ro
Studs /Flange Width: 1

StudUTS: 415 MPa

Loading

Super. Dead Load: 0.50 KPa

Other Super. DL: 0.00 KNlm

Super Uve Load: 10.00 KPa

Other Super. LL : 0.00 KNlm

Construction LL:

I) Deck Placement: 0.30 KPa

II) Cooc. Placement: 0.90 KPa

Load Factors

lpu: Ultimate: 0.60

<pI: Long Term: 0.70

<pa: Short Term : 1.00

0-.: "~,’: ’ Deflections

Shrinkage Straln : 0.0003

Vibration

Long Term LL: 1.60 KPa

Damping Available: 4.0%

Welded Flange I Web

Minimum Plate UTS: Fup 440 MPa

Weld Metal UTS: Fuw 530 MPa

Unshored Bottom Flange Tension 

Servlceablllty Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+<ps LL+Shrlnk+Creep: 
SpanlDF : Steel Immediate: 

SpanlDF : Top of Concrete: 

SpanlDF : Steel Total:

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 

Damping Required : 

FRR: Fire Resistance Rating 
Composite Section Rating: 

Non-Composlte Section Rating:

Welded Flange I Web 

Top F1ange:vwt: VdepQt/ls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom F1ange:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

1 KNm 

il%1$I’Im:

8 KNm 

;.\<N ’ 

48%

28 KNm 

;l~"KNm, 
MS6 KNm

l+el 13.4. 1.3

35kN 

2911<N

41 MPa 

~~’MPa

0.7 mm 

2.3mm 

4672 

~., 

l~P

40.05.’ Hz 
’;,:j:~..~’c.’-.’ ,

0.02 mm 

0.013 mm 

"~~

23.1 mln 

21.5 mln

0.75 KNlmm 

5 mm 

3mm 

0.75 KNlmm 

5 mm 

3mm

$1.55 

$3.50 

$162

1.:" .’" 
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Calculation Sheet \ 3-2,6

Job name: ~\<>.4.6Ch"""’~_~ .......-." ~ola.;.,,~.,..:JJOb No: "J"7Q ’26~i’O~ 
Subject: ’7.r,">..r.IIL ~""! L"VI..7,.....’?...."""’4. ’~~=-. ~...b~,:r’ 

Page No: of 

By: ~...’"" ’:. Date: :?o ~ ’1t;’- 01l.l

~c..L.e. (<&.Q’MIt., _)
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Calculation Sheet
\3-2X

. Job name: G\AJI...tlM!;) ~ """’c.\\ ~~~ 

II Subject: ~~e~, .(1’=.-< d.~~ l-W. a ~ 1" II’ "".’~~ .(<.’~."" < 

BeCa By: :o~~

Job No: Lf\1 2i:>’i: 1109 

Page No: I of 

Date: 1~ ~<;; - 0’<<-
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Calculation Sheet

Job name: QW!JlN>.4 ~ .............I~ ~eJ~.,.-Jr . Job No: ’2711 26r-/10""4 
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COBENZ97 12a

., HyfandCcnsulfanlS Ud fSSS 

LIND.: 990702

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

USER: Beca Carter Hollings & Ferner Ltd: Wellington 
/’ 

JOB NAME : Queensgate Zone ZJ LVL2 PAGE ~ ob 
SECTION: Secondary beams SB to SG 8.2m span 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 2O-May-04 CHECK:

15.) DESIGN SUMMARY 

Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 8200 mm 

Adj. Beam Centres: 2100 mm 

2100 mm 

4255B53 

300 MPa 

Omm

Beam Size 

Beam Yield Stress 

Precamber

c;C\.. 
~)

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Shear Studs

Stud Diameter: 19 mm

Weld.Stud Height: 95mm

No. of Studs /Beam: 27 e 

Studs /Flange Width: 1

StudUTS: 415 MPa

Loading

Super. Dead Load: 0.50 KPa

Other Super. DL : 0.00 KN/m

Super Uve Load: 14.54 KPa ~G\~\... bcc>(.o
Other Super. LL : 0.00 KNIm

Construction LL:

I) Deck Placement: 0.40 KPa

Ii) Conc. Placement: 0.90 KPa

Load Factors

rpu: Ultimate: 0.60

rpl: Long Term: 0.70

rps: Short Term : 1.00

0 Deflections

Shrinkage Strain: 0.0003

Vibration

Long Term LL: 2.50 KPa

Damping Available: 4.0%

Welded Flange I Web
Minimum Plate UTS: Fu 440 MPa

Weld Metal UTS: Fuw 530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Strength

Stage (( : Concrete Placement 
Factored Bending Moment: 

Depend. Bending Strength

0/0 ComposHe Action

Bending Strength 

Bending Strength Required : 

Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Range Tension. 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+qlS LL+Shrink+Creep: 
SpanIDF : Steel Immediate: 

SpanIDF: Top of Concrete: 

SpanIDF : Steel Total:

Vibration 

Natural Frequency: 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required :

FAR: Fire Resistance Rating

Welded Flange I Web 

Top Range:vwt: VdepOOs 
Weld Leg Reqd: SP Single side 

Double side 

BottomFlange~:VdepQbns 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

18 KNm 

-’95KNm

102 KNm 

’310,KNm

62%

498’KNm 
( 52!r’KNrTf. 

\\ 

’)1WK~r~ 
41;3’:kN" 

.

216 MPa 

’270iMPa’

9.9 mm 

21.8 mm 

829 

3’16 " 

?~,

’’t~,~7:;1;I~,’’:’

0.07 mm 

0.060 mm 

"b~~{~,;,7

16.3 mln

0.95 KN/mm 

6mm 

3mm 

0.95 KNImm 

6mm 

3mm

$1.00 

$2.80 

$510

13-33
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I COBENZ97 12a USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE:5 

SECTION: Secondary beams between SB & SG S1 & S4 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 24-May..Q4 CHECK:

.. Hyland ConstJitan!> Ud ’998 

1.icem!eND.: _

I
COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

I
15.} DESIGN SUMMARY 

Beam Is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1:1997

I
INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement
Beam Span: 8200 mm Factored Bending Moment: 18KNm

Adj. Beam Centres: 2OO0mm Depend. Bending Strength ",1iI5KNm
2000 mm

Beam Size 425SB53 Stage II : Concrete Placement
Beam Yield Stress 300 MPa Factored Bending Moment: 97KNm

Precamber Omm Depend. Bending Strength 3tO’.KNm

Decking and Slab Properties % Composite Action 62 %

Deck Type: 0.75 Hi-Bond

Deck Span : 2000 mm Bending Strength
Deck Span Type : Triple Bending Strength Required : 465 KNm

Slab Thickness : 160 mm Dependable Bending Strength : 5~KNm
Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350kg/m3 Shear Strength Required: 227 kN

Dependable Shear Strength: 4~.skN
Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension
Weld.Stud Height: 95mm Serviceability Flange Stress: 202 MPa

No. of Studs /Beam: 27 e..~G1O Allow. Bottom Flange Stress: 270~MPa

Studs /Range Width: 1

Stud UTS: 415 MPa Deflections (Assuming level Screedlng)
Net Steel Beam Immed.: 9.4mm

loading SDL-HpS LL+Shrink+Creep: 20.9 mm

Super. Dead Load: 0.50 KPa SpanlDF : Steel Immediate: 872

Other Super. DL : 0.00 KN/m SpanlDF: Top of Concrete: 393,

Super live Load: 14.20 KPa SpanlDF: Steel Total: gr1
Other Super. LL: 0.00 KN/m

Construction LL: Vibration

Q Deck Placement 0.40 KPa Natural Frequency : ;58Hz

IQ Conc. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.07mm

load Factors Initial Amplitude from Heel Drop 0.060 mm

cpu: Ultimate : 0.60 Damping Required : "32’,%

cpl: Long Term: 0.70

cps: Short Term : 1.00 FAR: FIre Resistance Rating 17.0 min

Deflections Welded Flange I Web

Shrinkage Strain: 0.0003 Top F1ange:vwt VdepQtlls 0.95 KNlmm

Weld Leg Reqd: SP Single side 6mm

Vibration Double side 3mm

Long Term LL: 2.00 KPa Bottom F1ange:vwb: VdepQblls 0.95 KN/mm

Damping Available: 4.0 % Weld Leg Reqd: SP Single side 6mm

Double side 3mm

Welded Flange I Web
Minimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $510

I
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I COBENZ97 1.2 a

@ _ CaIs<4IanIs Ud ,... 

I.JNo.: fJ!JD7D2

I

USER: Beca Garter Hollings & Femer Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams between SC to SF S4 to S11 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 21-May-04 CHECK:

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UN PROPPED

I
15.) DESIGN SUMMARY 
Beam is an interior beam, equal flange I or Channel, simpiy supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1:1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 10500 mm 

Adj. Beam Centres: 8200 mm 

8200 mm 

8ooWB122 

300 MPa 

Omm

I

I
Beam Size 

Beam Yield Stress 

Precamber

10 
I

Decking and Slab Propertlas 
Deck Type: 0.75 Hi-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

I
ShaarStuds 

Stud Diameter: 

Weld.Stud Height: 
No. of Studs /Beam : 

Studs lAange Width: 
Stud UTS:

I Loading 

Super. Dead Load: 
Other Super. DL : 

Super Live Load: 

Other Super. LL : 
Construction LL: 

o Deck Placement 

Ii) Cone. Placement

I

1 Load Factors 

<pu: Ultimate: 

<pI: Long Term: 

<pS: Short Term :

10 Deflections 

Shrinkage Strain:

I
Vibration 

Long Term LL: 

Damping Available:

1
Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

I

I

I

1

I

19 mm 

95mm 

52 Citl.o . 
1 

415 MPa

0.50 KPa 

2.01 KNlm 2-.J~~. 
6.50 KPa 

0.00 KNlm

0.40 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

1.00 KPa 

4.0%

440 MPa 

530 MPa

RESULTS

Stage I : Deck Placement
Factored Bending Moment: 104 KNm

Depend. Bending Strength 325 KNm

Stage II : Concrete Placement
Factored Bending Moment: 646 KNm

Depend. Bending Strength 1215KNm

"10 Composite Action 52%

Bending Strength
Bending Strength Required : 1760 KNm

Dependable Bending Strength : 1866’KNln

Shear Strength
Shear Strength Required: 671 kN

Dependable Shear Strength: 124’kN :, ,~c;"

Unshored Bottom Flange Tension

Serviceability Flange Stress: 241 MPa

Allow. Bottom Flange Stress: 270MPa

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+<pS LL+Shrink+Creep: 
Span/DF : Steel Immediate: 

Span/DF : Top of Concrete: 

Span/DF : Steel Total:

14.4 mm 

20.8 mm 

730 

’504, 

~8’

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required :

~6;98’Hz

0.02mm 

0.064 mm 

;3.1%

FRR: Fire Resistance Rating 16.4 min

Welded Flange I Web 

Top F1ange:vwt VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom F1ange:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

1.37 KNlmm 

8mm 

4mm 

1.37 KNlmm 

8mm 

4mm

Comparative Cost: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

$1.00 

$2.80 

$1,427

\’l",,3Ji
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Shear Studs

I
Stud Diameter:

Weld. Stud Height :
No. of Studs /Beam :

Studs lAange Width:

I
Stud UTS:

Loading

Super. Dead Load:

Other Super. DL :

I
Super Uve Load:

Other Super. LL :
Construction LL:

Q Deck Placement:

Ii) Cone. Placement

I Load Factors

cpu: Ultimate:

cpl: Long Term:

IGD
cpS: Short Term :

Deflections

Shrinkage Strain:

I
Vibration

Long Term LL:

Damping Available:

I
Welded Flange I Web

Minimum Plate UTS: Fu

Weld Metal UTS: Fuw

I

I

I

I

I

I

I

I

I 
C:

I

I

I

I

COBENZ97 1.2a USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Secondary beams between SA to SB 54 to Sll 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 20-May-04 CHECK:

f) Hyfand Clid 1S9S 

IJDsnNo,: 9007D2

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 
Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Partl :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 10600 mm 

Adj. Beam Centres: 2067 mm 

2067 mm 

5255B77 

300 MPa 

25mm

RESULTS

Stage I : Deck Placement

Factored Bending Moment: 34KNm

Depend. Bending Strength 134 KNm

Stage II : Concrete Placement
Factored Bending Moment: 161 KNm

Depend. Bending Strength ,539 KNm

% Composite Action 56%

Bending Strength
Bending Strength Required: 764 KNm

Dependable Bending Strength: 862.KNm
..,1.

Shear Strength
Shear Strength Required: 288 kN

Dependable Shear Strength: 68kN

Unshored BoHom Flange Tension

Serviceability Range Stress: 202 MPa

Allow. Bottom Range Stress: g?OMPa ;!-~. 
’

Beam Size 

Beam Yield Stress 

Precamber

Decking and Slab Properties 
Deck Type: 0.75 Hi-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

COncrete Strength: 40.0 MPa 

COncrete Density: 2350 kglm3

19 mm 

:m~~ 
1 

415 MPa Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: -12.8 mm 

SDL+cpS LL+8hrink+creep: 30.8 mm 

Span/DF : Steel Immediate: -829 

SpanlDF: Top of Concrete: :’345 ’ 

SpanlDF: Steel Total: "S90 ’

0.50 KPa 

0.00 KNlm 

13.50 KPa 

0.00 KNlm

0.40 KPa 

0.90 KPa

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required :

~:~7HZ 

0.08 mm 

0.060 mm 

i3.1\% 
’0.60 

0.70 

1.00 FAR: Fire Resistance Rating 17.9 min

0.0003

Welded Flange I Web 

Top Range:vwt VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Range:VWb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

1.22 KNlmm 

7mm 

4mm 

1.22 KNlmm 

7mm 

4mm

2.00 KPa 

4.0%

440 MPa 

530 MPa

Comparative Cost: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

$1.00 

$2.80 

$914

\ 1-l~

’2.41059
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L.JN: 990702

USER: Beca Carter Hollings & Ferner Lid: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 pAGE :5 
SECTION: Secondary beams between SA to SB S4 to S11 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 20-May-D4 CHECK:

I1.2 a

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam is an Interior beam. equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicularto beam span. Refer NZS3404:Part1:1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 10500 mm 

Adj. Beam Centres: 2067 mm 

2067 mm 

5OOSB68 

300 MPa 

25mm

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment: 

Depend. Bending Strength

Beam Size 

Beam Yield Stress 

Precamber

Stage II : Concrete Placement 
Factored Bending Moment: 

Depend. Bending Strength

o

DeckIng and Slab Properties 
Deck Type: 0.75 Hi-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

% Composite Action

Bending Strength 
Bending Strength Required : 

Dependable Bending Strength :

Shear Studs

Stud Diameter: 19 mm

Weld. Stud Height: 95mm

No. of Studs /Beam : 35e’3~
Studs /Flange Width: 1

Stud UTS: 415 MPa

Loading
Super. Dead Load: 0.50 KPa

Other Super. DL : 0.00 KN/m

Super Live Load: 13.50 KPa

Other Super. LL : 0.00 KN/m

Construction LL:

Q Deck Placement: 0.40 KPa

IQ Cone. Placement: 0.90 KPa

Load Factors

!pu: Ultimate: 0.60

!pI: Long Term: 0.70

IpS: Short Term : 1.00

0 Deflections

Shrinkage Strain: 0.0003

Vibration

Long Term LL: 2.00 KPa

Damping Available: 4.0%

Welded Flange I Web

Minimum Plate UTS: Fu 440 MPa

Weld Metal UTS: Fuw 530 MPa

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

I

I

32KNm 

:1?!hKNmcc

I

158 KNm 

i47lfKNm’
I

63%

I
749 KNm 

7iJ<Nm .’,

285 kN 

’440"kN:’

I

223 MPa 

’2:70’!MP
I

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: -11.4 mm 

SDL+IpS LL+Shrlnk+creep: 32.7 mm 

Span/DF : Steel Immediate: -921 

Span/OF: Top of Concrete: ’S2t." 

SpanJDF: Steel Total: i492"

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Requ/red :

FRR: Fire Resistance Rating

Welded Flange I Web 

Top Flange:vwt: VdepQVIs 
Weld Leg Reqd: SP Single side 

Doubles/de 

Bottom Flange:vwb: VdepQblls 
Weld Leg Reqd: SP S/ngle side 

Doub/eslde

Comparative Cost: 

Steeilkg: 
Shear Stud : 

Comparative Cost Factor:

I

I
.:6;fi8:’fiz’ .,

0.09 mm 

0.066 mm 

:3i>1;,o/0 "

I
16.3 min

I
0.87 KN/mm 

5mm 

3mm 

0.87 KN/mm 

5 mm 

3mm

I

$1.00 

$2.80 

$816

I

I

I

I

I

I



I 
II 
’. 

I . Job name: 

II Subject: 

I 
BeCa By: 

I 

I 

I 

I 

I 
i.. 

i 

I 
4-- 
I 

I 
! 

’ 

I 

I 
+ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I

Calculation Sheet

Job No: 

Page No: 

Date:

- - -- 

I 

-+ -- - +-+ ~ 
- - - - . 

: 
. - 

-;) 
- -1 - .--- .- --- - 

-+ ~ .~t + t-- -- -.’-’- -. - - - t- --- 

- -- --t- T -t -t f +- i- t~- 
-.. - - -- - 

~ 
. - -. -- 

-- - - - 
fl. -t. t- 4- .ptfl- -t.sS -.s 

-- -- - 

-~ 
- - - --. - -- 

t.- t- j- -t _. - -- -- - - -- - -- - - - - 

-2 7 

__’ 

-+ll.--.t-+ t- --, 
-_.f- t-t-+-- - .1- --- ..- 

---," 
- -tt 

f - 
- 

717 +-~- \ ! t-’ 
- 

:-l-t 
- --~._- - -- -- 

--1- 
- --1-- -- 

- -- --r--f-, - -- -. . .-t-- - ... - - -- _. t +--i- 
t.. + -, -- -’ - -- ..-t--.. -. - .- --t- --t 

.- ’-1- - 4---+ -1"+’ 
- --- - 

; 

- +--+-- 
- 1 I .’ . " 

. 

- 

-->>.’,. -t. ._. .-t.. .... ... 

---t.. --1-- 
-- - --. 

’. ’’’’f’ 
- 

-+.’-’ . " 

,++ ~~$=ffi..-~: = l+ _tf 
. +it tTrlI -+_. It .. 

. 

, 

’+~+. -.i~i=+’+~+++. - ..ttt~- .=t-- -~ 
. 

- 

~ s 
- rr-.._+-+.-+-_.f! t- --+--.=r~J--+ -+ .++- 

:J-’i-+ + --t- 
- -+-f-’ --t-+ 

~~-+ .t- 
I 

- -t-+-+-+--I- m:’+ 
, 

I’ + -+ ---l---t-+-- - t-+. t+ .’ -+-t- 
--t+--t- +-,’- - -!-t--~I", 

I 
1’- ! 

, 

.. +Ul 
- =H~:r-- t++- -+ 

fit’ ._+---!]!- fi+t+ +++ + 
. 

. 

-t- --1-- I 

-’ -+--t--t-+---4 4- - ----t- 

~ -: -..+ 
- trt:+--t++- .’ 

-- . ". . -r-+ t .--:. +ltte’ -. ’i- - t +- - -+. + -t"ti- -++ 
- ..- -- - - 1--+--+. ---+-- - ++- . 

- -- + ’. - .-t- -- - -- - -+- _I . t +.++--’- I 

_. +- -- - +. .-1- --1 t - - +- -+. + 
.. 

. 

. -i-, t "l~’ll+tt- i ~ 
. 

-.. .~+__ _ 
I 

-+’, ..t - t---1- . . t--t"t..+- 
+ . -+-t- . -t. t-+-. 

.t. ._+ --t . 

+-- . -’- - -- -+ -+ " . t-. -i" .-+-. . 

.. + +tt+tl++ ..+t-..+++.. 
- - +- --. 

- - 

--, .... 
. t t t I \ t t t ~ +- -..: +---r.-j- - --- 

-- 

._~_.-L-_ ----t -- +. - 
. 

.+ + tl -t -.-t t i. t - 

.t... t. i- -. . 

I . I, ! j I ! 1 I I 
. -+-i..+.... .... -+_.+.+.~+++.+++. ,-’- 

f-’-’l . , 

.. 
... 

=1’ I~ ... ~.+ttltl itti-~! i~+t 
-+..t.....-. ._+.++-+-.It.i-t++ ..+. .....f ..t .l.+t-t- 

1 j 1 i! i i \ j ! i 1 ; !! l 1 ; ! i

1"2-L.1t
.if ~

of

Zl\l
<j



COBENZ97 128

~ Hyland Consultants LId 1998 

Llaenae ND.: fB1102.

USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams between SA to SB 55 to S10 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 21-May-04 CHECK:

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam is an Interior beam. equal flange I or Channel. simply supported and unpropped during nstruction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 12400 mm 

Adj. Beam Centres: 10600 mm 

10600 mm 

8ooSB208 

300 MPa 

Omm

Beam Size 

Beam Yield Stress 

Precamber

CD

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span: 2100 rnm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Shear Studs 

Stud Diameter: 

Weld. Stud Height: 
No. of Studs /Beam: 

Studs /Range Width: 

StudUTS:

19 mm 

95 mm 

62 cQ..2.00 
1 

415 MPa

Loading 

Super. Dead Load: 
Other Super. DL : 

Super Live Load: 
Other Super. LL : 

Construction LL: 

Q Deck Placement: 

iI) Conc. Placement:

o.50K~a 3.87KN/ ~ 
6.50K 

O. KN/m

0.40 KPa 

0.90 KPa

Load Factors 

!pu: Ultimate: 

!pi: Long Term: 

IpS: Short Temi :

0.60 

0.70 

1.00

o
0.0003

// 
./

Deflections 

Shrinkage Strain:

Vibration J-~’/" ~~~pT:g~~able : 
/ 

14.0 ~:a 

Welded Flange I Web 

Minimum Plate UTS: Fu 440 MPa 

Weld Metal UTS: Fuw 530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concrete Placement 

Factored Bending Moment: 

Depend. Bending Strength

% Composite Action

Bending Strength 
Bending Strength Required : 

Dependable Bending Strength :

Shear Strength 
Sh~afStrength Required: 

)lei:lendable Shear Strength: 

// Unshored Bottom Flange Tension 
Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

ns (Assuming Level Screedlng) 
e I Beam Immed.: 

L+1pS LL+Shrink+creep: 
F : Steei Immediate: 

DF ,: Top of Concrete: 

Span/DF: Steel Total:

/.’.1/

--,Vibration 
/ Natural Frequency : 

Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required :

/’ ~ 

/v) FRR: Fire Resistance Rating

Welded Flange I Web 

Top F1ange:vwt: VdepOVls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom F1ange:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

198 KNm 

A040i:KNhl 

A:~
37%

3216 KNm 

"335.9.,KNm

1037 kN 

t75kN .

222 MPa 

’270:MPa’

15.3 mm 

26.1 mm 

809 

475.> 

299"

6i29-’Hz.

0.02 mm 

0.056 mm 

3:0:%’

18.4 min

1.84 KN/mm 

11 mm 

6mm 

1.84 KN/mm 

11 mm 

6mm

$1.00 

$2.80 

$2.758

I 
t,3-4/ 
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@ HyI~Lldl_ 

UcsrIaB No.: _

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams along SB between S4 and S11 
JOB No.: 2711285/109 DESIGN: dws 

DATE: 21-May.Q4 CHECK:

15.) DESIGN SUMMARY 
Beam Is an Interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA 

Beam layout and Properties 
Beam Span: 10600 mm 

Adj. Beam Centres: 2067 mm 

8200 mm 

aooWB122 

300 MPa 

Omm

Beam Size 

Beam Yield Stress 

Precamber

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Shear Studs 

Stud Diameter: 

Weld.Stud Height: 
No. of Studs /Beam : 

Studs lAange Width: 
StudUTS:

19 mm 

95m~ ’SA 70 ~ I v. 

1 

415 MPa

Loading 

Super. Dead Load: 
Other Super. DL : 

Super Live Load: 
Other Super. LL : 
Construction LL: 

o Deck Placement: 

10 Conc. Placement:

0.50 KPa 

1.00KNIm 2~~ . 
13.50 KPa 

0.00 KNlm

0.40 KPa 

0.90 KPa

Load Factors 

<pU: Ultimate: 

Ipl: Long Term: 

IpS: Short Term :

0.60 

0.70 

1.00

Deflections 

Shrinkage Strain: 0.0003

Vibration 

Long Term LL: 

Damping Available:
1.00 KPa 

4.0%

Welded Range I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

440 MPa 

530 MPa

RESULTS

Stage I : Deck Placement
Factored Bending Moment: 74KNm

Depend. Bending Strength 320KNm’

Stage II : Concrete Placement
Factored Bending Moment: 414 KNm

Depend. Bending Strength 1215KNm

% Composite Action 70%

Bending Strength
Bending Strength Required: 1928 KNm

Dependable Bending Strength : 1967KNm"
(:-

Shear Strength
Shear Strength Required: 728 kN

Dependable Shear Strength: 1245 kN..

Unshored Bottom Range Tension

Serviceability Range Stress: 240 MPa

Allow. Bottom Range Stress: .270MPa

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+IpS LL+Shrfnk+Creep: 
Span/DF : Steel Immediate: 

Span/DF: Top of Concrete: 

Span/DF : Steel Total:

9.4mm 

23.9 mm 

1127 

:A44’" 
,318’

VIbration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required : 

FAR: Rre Resistance Rating

"’,,’8.45 ,Hz, ". <......

0.02 mm 

0.050 mm 

>,;,3;.1:’’’’’

17.5 mln

Welded Range I Web 

Top Range:vwt: VdepQt/Js 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Range:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

1.37 KN/mm 

8mm 

4mm 

1.37 KNlmm 

8mm 

4mm

Comparative Cost: 

Steel/kg: 
Shear Stud : 

Comparative Cost Factor:

$1.00 

$2.80 

$1,489

I) -4.l

’2.t\10~~
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l.k:enceN fI9O’I02

USER: Beca carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Stair beams at S11 SF 

JOB No.: 27112551109 DESIGN: dws 

DATE: 21-May-04 CHECK:

128

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 
Beam is an spandrel beam . equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated using the composite section wlth a mlnlmum of 25% composite action. 

Refer cI13.4.1.3 NZS3404:Part:1997

INPUT DATA 

Beam Layout and Properties 

BeamSpan: 
Overhang:(Beam ee): 
Adj. Beam Csntres : 
Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precamber

\I CI13.4.1.3

RESULTS 

Stage I : Deck Plecement 

Factored Bending Moment : 

Depend. Bending Strength

5200 mm 

100 mm 

2000 mm 

160 mm 

250UB31 

300 MPa 

Omm

Stage II : Concrete Placement 

Factored Bending Moment : 

Depend. Bending Strength

% Composite ActIon

c:"\ :__ 1 -\~-- ;.:./

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span Type : single 
Deck Span : 2000 mm 

Slab ThIckness: 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kglm3

Shear Strength 
Shear Strength Required: 

Dependable Shear Strength:

Bending Strength 

Bending Strength RequJred : 

Composite Bending Strength : 

Non-Composlte Bending Strength:

Shear Studs

Stud Diameter: 19 mm

Weld.Stud Height : 95mm

No. of Studs /Beam : 17~goo
Studs /Flange Width: 1

StudUTS: 415 MPa

Loading
Super. Dead Load: 0.50 KPa

Other Super. DL : 0.00 KNlm

Super Live Load: 13.22 KPa

Other Super. LL : 0.00 KNlm

Construction LL:

I} Deck Placement: 0.30 KPa

II} Cone. Placement: 0.90 KPa

Load Factors

fjlu: Ultimele : 0.60

fjll: Long Term: 0.70

fIlS: Short Term : 1.00

0 Deflections

Shrinkage Strain: 0.0003

VIbration

Long Term LL: 2.50 KPa

Damping Avallable : 4.0%

Welded Flange I Web

Minimum Plate UTS: Fup 440 MPa

Weld Metal UTS: Fuw 530 MPa

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 

Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL-Hps LL+Shrink+Cresp: 
SpanJDF : Sleellmmedlate: 

SpanlDF : Top of Concrete: 

SpanJDF : Stasi Total:

Vibration 

Natural Frequency : 
Deflection Due 10 1.0 kN Point 

Load al Midspan : 
Initial Amplitude from Heel Drop 
Damping RequJred :

FRR: Fire Resistance Rating 

Composite Section Rating: 

Non-Composlte Section Rating:

Welded Flange I Web 

Top F1ange:vwt: VdepQt!ls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom F1ange:vwb: VdepQblls 
Weld Leg Reqd: SP SI~le side 

Double side

Comparative Cost 

StasVkg: 
Shear Stud : 

Comparative Cost Factor:

3KNm 

4J3i’KNm

21 KNm 

J!l~:KNm

67%

97KNm 

225 KNm 

t07;KNm

75 kN 

Z48kN

109 MPa 

270}MPa

4.1 mm 

8.8 mm 

1255 

,’.589 ~ 

’491.

14: Hz

0.06 mm 

0.042 mm 

’?3k%

21.1 mln 

16.0 mln

0.95 KNlmm 

6mm 

3mm 

0.95 KNlmm 

6mm 

3mm

$1.55 

$3.50 

$313

i 1-4.:,1
I
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I

I
\I CI13.4.1.3
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COBENZ97 1.2 a USER: Beca Carter Hollings & Femer LId: Wellington 
JOB NAME: Queensgate Zone ZI LVL2 PAGE :5 

SECTION: Secondary beams between SA to SB S1 to 53 

JOB No.: 2711265/109 DESIGN: dws 

DATE: 21-May-04 CHECK:

I
"_~lJd’_ 

LJcenNo.: fJ9!J7D2

I
COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam is an Interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1:1997
I

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

Beam Span : 11905 mm Factored Bending Moment: 44KNm

Adj. Beam centres: 2067 mm Depend. Bending Strength 1~1j~KNtn

2067 mm

8eamSlze 530UB62 Stage II : Concrete Placement

Beam Yield Stress 300 MPa Factored Bending Moment : 209 KNm

Precamber 25mm Depend. Bending Strength s5if’KNm

Decking and Slab Properties % Composite Action 89%

Deck Type: 0.75 HI-Bond

Deck Span : 2100 mm Bending Strength

()
Deck Span Type : Triple Bending Strength Required : 969KNm

Slab Thickness : 160mm Dependable Bending Strength : 103’1’:KNm

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength Required: 326 kN

Dependable Shear Strength: 817:;kN

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension

Weld. Stud Height: 95mm SelViceabillty Flange Stress: 248 MPa

No. of Studs /Beam : 59 cezoo Allow. Bottom Flange Stress: 27 MPa ’5~~’

Studs /Flange Width: 1

StudUTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: -5.4 mm

Loading SDL+qlS LL+8hrnk+Creep: 41.8 mm

Super. Dead Load: 0.50 KPa Span/DF : Steel Immediate: -2220

Other Super. DL : 0.00 KNlm Span/DF: Top of Concrete: 285-",
~.~~’

Super Live Load: 13.50 KPa Span/DF: Steel Total: 326.

Other Super. LL : 0.00 KNlm

Construction LL: Vlbradon

Q Deck Placement 0.40 KPa Natural Frequency : 5~37Hz

iQ Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.11 mm

Load Factors Initial Amplitude from Heel Drop 0.062 mm

Ipu: Ultimate: 0.60 Damping Required : 310’,% ’

Ipl: Long Term: 0.70

IpS: Short Term : 1.00 FAR: Fire ResIstance Radng 17.8 mln

@ Deflecdons Welded Flange I Web

Shrinkage Strain: 0.0003 Top Aange:vwt: VdepQtl!s 1.35 KN/mm

Weld Leg Reqd: SP Single side 8mm

Vibration Double side 4mm

Long Term LL: 2.50 KPa Bottom Aange:vwb: VdepQb/ls 1.35 KN/mm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 8mm

Double side 4mm

Welded Flange I Web

Minimum Plate UTS: Fu 440 MPa Comparadve Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $1,141
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COBENZ97 12a USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Secondary beams between SA & SB S3 to S4 
JOB No.: 27112651109 DESIGN: dws 

DATE: 24-May..()4 CHECK:

I@/iylandCi>nst4tanfsUdI898 

LJosnoe No.: 9110702.

I
COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

15.} DESIGN SUMMARY 

Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Partl: 1997
I

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

Beam Span: 6OO0mm Factored Bending Moment: 9KNm

Adj. Beam Centres: 2067 mm Depend. Bending Strength .74fKNm"

2067 mm

Beam Size 310UB40 Stage II : Concrete Placement

Beam Yield Stress 300 MPa Factored Bending Moment: 53 KNm

Precamber Omm Depend. Bending Strength .168KNm.

Decking and Slab Properties % Composite Action 61 %

Deck Type : 0.75 HI-Bond

Deck Span : 2067 mm Bending Strength

G
Deck Span Type : Triple Bending Strength Required : 247 KNm

Slab Thickness : 160mm Dependable Bending Strength : 319.KNm

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength Required: 164 kN

Dependable Shear Strength: 3OOkN,

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Range Tension

Weld.Stud Height: 95mm Serviceability Flange Stress: 180 MPa

No. of Studs /Beam : 20~ . Allow. Bottom Flange Stress: 27Cl.MPa"

Studs /Flange Width: 1

Stud UTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 6.9 mm

Loading SDL+qlS LL+Shrink+Creep: 13.4 mm

Super. Dead Load: 0.50 KPa Span/DF : Steel Immediate: 868

Other Super. DL : 0.00 KNlm Span/DF: Top of Concrete: 449,’

Super Live Load: 13.56 KPa Span/DF: Steel Total: 296"

Other Super. LL : 0.00 KN/m

Construction LL: Vibration

o Deck Placement: 0.40 KPa Natural Frequency : lti9t:Hzic

Ii} Cone. Placement: 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan : 0.05 mm

Load Factors Inltlal Amplitude from Heel Drop 0.061 mm

cpu: Ultimate : 0.60 Damping Required: 3.5%

<pI: Long Term: 0.70

q>S: Short Term : 1.00 FRR: Rre Resistance Rating 18.0 min

0 Deflections Welded Range I Web’;,~,:,,’ "

Shrinkage Strain: 0.0003 Top Range:vwt VdepQt/ls 0.96 KNlmm

Weld Leg Reqd: SP Single side 6mm

Vibration Double side 3mm

Long Term LL: 1.50 KPa Bottom Flange:vwb: VdepQblls 0.96 KNlmm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 6mm

Double side 3mm

Welded Range I Web

Minimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $298
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COBENZ97
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tl) Hyland eons.n..ts I.Jd 1_ 

Ucent:s Nc.: 9IJ0702

USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE:5 

SECTION: Primary beams between SA & SB on S3 & S4 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 24-May-04 CHECK:

1.2 a

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UN PROPPED

15.) DESIGN SUMMARY 
Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 12400 mm 

Adj. Beam Centres: 6000 mm 

11800 mm 

8OOWB192 

300 MPa 

Omm

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Strength

Beam Size 

Beam Yield Stress 

Precamber

Stage II : Concrete Placement 

Factored Bending Moment : 

Depend. Bending Strength

F" 
~)

Decking and Slab PropertIes 
Deck Type : 0.75 HI-Bond 

Deck Span: 2067 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Shear Strength 
Shear Strength Required: 

Dependable Shear Strength:

% ComposIte Action

BendIng Strength 
Bending Strength Required: 
Dependable Bending Strength :

Shear Studs 

Stud Diameter: 

Weld. Stud Height : 
No. of Studs !Beam: 

Studs /Flange Width: 
Stud UTS:

19mm 

95 mm 

62 ~2..c . 
1 

415 MPa ~nshored 
Bottom Flange TensIon 

, 

Serviceability Aange Stress: 
Allow. Bottom Aange Stress: 

. 

peflectlons (AssumIng Level Screedlng) 
Net Steel Beam Immed.: 

SDL+qlS LL+Shrlnk+Creep: 
Span/DF : Sleellmmediate: 

Span/DF : Top of Concrete: 

Span/DF : Sleel Tolal:

LoadIng 

Super. Dead Load : ~ KPa 
Other Super. DL : /2.87 KN/m.:z~ b---..., 
Super Live Load : 

/ 
6.50 KPa 

Other Super. LL : 0.00 KN/m 

\ Construction LL: 

Q Deck Placeme 0.40 

Ii) Cone. PI7ent /.90 / J- IJ 

Load ~act L 
rI 

cpu: Ulti e: .60 ~ 
- 

cpl: Lo Term: 0.70 

cpa: ort Term: 1.

VIbration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
InItial Amplitude from Heel Drop 

Damping Required :

FAR: FIre ResIstance Rating

0.0003

Welded Flange 1 Web 

Top Range:vwt: VdepQtl\s 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Aange:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

Vibration 

Long Term LL: 

Damping Available:
1.50 KPa 

4.0 %

Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

440 MPa 

530 MPa

Comparative Cost: 

Steellkg: 
Shear Stud : 

Comparative Cost Factor:

I

I

170 KNm 

;:a23;KNm

I

996 KNm 

~160KNm
I

40%

I
2697 KNm 

g856KNm

-;-~ 
~282’kN

I

215 MPa 

270MPa

I

16.4 mm 

27.3 mm 

755 

:454.. 

~f’

I

I
9’~~fHz< 

0.02mm 

0.056 mm 

\~~"’" 

19.1 min

I

I
1.59 KN/mm 

9mm 

5mm 

1.59 KN/mm 

9mm 

5mm

I

$1.00 

$2.80 

$2,554

I

I

I

I

I

I
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LIoencD No.: B90702

I

1.2 a USER: Beca Carter Hollings & Femer Ud: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams between SA & SB on S2 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 24-May-04 CHECK:

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

I 15.) DESIGN SUMMARY 

Beam is an Interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 12400 mm 

Adj. Beam Centres: 11905 mm 

11800 mm 

9ooWB218 

300 MPa 

Omm

I

I
Beam Size 

Beam Yield Stress 

Precamber

DecIdng and Slab Properties 
Deck Type: 0.75 HI-Bond 

Deck Span: 2087 mm 

Deck Span Type : Triple 
Slab Thickness: 180 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

I

I

I
Shear Studs 

Stud Diameter: 

Weld. Stud Height: 
No. of Studs /Beam : 

Studs /Range Width: 
Stud UTS:

I Loading 

Super. Dead Load: 

Other Super. DL : 

Super Live Load: 

Other Super. LL : 
Construction LL: 

Q Deck Placement: 

IQ Conc. Placement:

I

I Load Factors 

1JlU: Ultimate: 

<!II: Long Term: 

cps: Short Term :

I Deflections 

Shrinkage Strain:

I
Vibration 

Long Term LL: 

Damping Availabl

I

I

I

I

I

I

19 mm 

95mm 

82 c:2. tCO. 
1 

I 

415 MPa/ 
/ 

~:~ ~~:2 I., _ 

6.50KPa 
~ 

O.oo~

1.00 KPa 

4.0 %

440 MPa 

530 MPa

I’

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concrete Placement 
Factored Bending Moment: 

Depend. Bending Strength

% Composite Action

Bending Strength 
Bending Strength Required: 
Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Range Tension 

Serviceability Range Stress: 
Allow. Bottom Range Stress:

Deflections (Assuming Level Screedlng) 
Ne teel Beam Immed.: 

+cps LL+Shrink+Creep: 
anJDF : Steel Immediate: 

SpanJDF : Top of Concrete: 

SpanJDF: Steel Total:

Vibration 

Natural Frequency : 
/ Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required :

FAR: Rre Resistance Rating

o

Welded Range I Web 

Top Range:vwt: VdepQt/ls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Range:vwb: VdepQb/ls 
Weld Leg Reqd: SP Single side 

Double side

Comparetlve Cost: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

218 KNm 

1082KNm

1316 KNm 

2689KNm

46%

3800 KNm 

3650’Ki"Jm

1161 kN 

t789’i<N’

234 MPa 

270’MPa t

15.8 mm 

26.3 mm 

782 

471,_, 

294~’

6~t6’Hz"

0.02mm 

0.057 mm 

\,!,Q &",

18.5 mln

1.87 KNlmm 

11 mm 

6mm 

1.87 KNlmm 

11 mm 

6mm

$1.00 

$2.80 

$2,933

t 3-’;3tJ

’2,l1. 
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COBENZ97 1.28
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L1dtmDS No.: 9!I07D2

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

USER: Beca Carter HOllings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE:5 

SECTION: Primary beams along SB between S1 & 53 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 24-May.Q4 CHECK:

15.) DESIGN SUMMARY 

Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

, , 

~),., 
Unshored B ttom Flange Tension 

. g" Serviceaility Flange Stress: 

.~ Allow. BOttom Flange Stress: 

"" / 
/~ Dflectlons (Assuming Level Screedlng) 

/Net Steel Beam Immed.: 

SDL-HpS LL+Shrink+creep: 
Span/DF : Steel Immediate: 

Span/DF: Top of Concrete: 

Span/DF: Steel Total:

INPUT DATA 

Beam Layout and Properties 
Beam Span: 11905 mm 

Adj. Beam Centres: 2067 mm 

8200 mm 

800Wb168 

300 MPa 

Omm

Beam Size 

Beam Yield Stress 

Precamber

Decking and Slab Properties 
Deck Type : 0.75 Hi-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kglm3

Shear Studs 

Stud Diameter: 

Weld. Stud Height: 
No. of Studs /Beam: 

Studs !Range Width: 
Stud UTS:

19 mm 

95mm 

59 e..’2 
1 

415 MPa

Loading 

Super. Dead Load: 

Other Super. DL : 

Super live Load: 

Other Super. LL : 
Construction LL: 

i) Deck Placement 

Ii) Cone. Placement

0.50 a 
. i’ 

1.00 Nlm 

2.1..d.~/ 
I 

13 KPa 

7 
.00 KNlm ", 

0.40 KPa U" I.Y,’ 
0.90:!(fa ../ 

(J j" 

0.60/ 0.70 

1.00 ." 

Deflections 

~ 
Shrinkage Strain: O. 

VlbraUon 

Long Term LL: 1.00 KPa 

Damping Available: 4.0 % 

Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

Load Factors 

cpu: Ultimate: 

cpl: Long Term’ 

cps: Short Te

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment: 

Depend. Bending Strength

" 

Stage II : COncrete J:’lacement 
Factored Bendin~ment : 
Depend. Bendipg Strength 

,,’

% CompoS’lAcUon 
, 

/

Bending Strength 
sending Strength Required : 
Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable She~rStrength:

VlbraUon 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required :

FAR: Fire Resistance RaUng

Welded Flange I Web 

Top Aange:vwt VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Flange:vwb: VdepQbIIs 
Weld Leg Reqd: SP Single side 

Double side

ComparaUve Cost 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

103 KNm 

.611 KNm

532 KNm 

1831KNm

43%

2443 KNm 

.2521KNm

821 kN 

1273 kN. 
’~" .

208 MPa 

270MPa

9.7mm 

28.5 mm 

1226 

4t7 

31’1 .

71~.Hz" 

0.02 mm 

0.046 mm 

3;O’lYo~

19.7 min

1.54KN1mm 

9mm 

5mm 

1.54 KNlmm 

9mm 

5mm

$1.00 

$2.80 

$2,165

\ ’s-5 2

7
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COBENZ97 1.28 USER: Beca Carter Hollings & Ferner Ud: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary Beams along SB between S1 & S3 
JOB No.: 2711265/109 

. 

DESIGN: dws 

DATE: 28-May-04 CHECK:

I
.. Hyland """""""" Ud 1SII!J 

Ucsncs No.: 990702

I
COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an Interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

I
INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

Beam Span: 11905 mm Factored Bending Moment : 104 KNm

Adj. Beam Centres: 2067mm Depend. Bending Strength ’.Q1SKNm
8200 mm

Beam Size 9OOWB175 Stage II : Concrete Placement

Beam Yield Stress 300 MPa Factored Bending Moment : 531 KNm

Precamber Omm Depend. Bending Strength ,gQ25.KNm,

Decking and Slab Properties % Composite Action 42%

Deck Type: 0.75 HI-Bond

Deck Span : 2100 mm Bending Strength
Deck Span Type : Triple Bending Strength Required : 2443 KNm

Slab thickness : 160mm Dependable Bending Strength : ~KNm
Slab Mass : 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Conerete Density : 2350 kg/m3 Shear Strength Required: 821 kN

Dependable Shear Strength: 119.kN
Shear Studs

Stud Diameter: 19mm Unshored Bottom Flange Tension

Weld.Stud Height: 95mm Serviceability Range Stress: 190 MPa

No. of Studs !Beam : 59 Allow. Bottom Range Stress: .:?ZOMPa
Studs /Range Width: 1

StudUTS: 415 MPa Deflections (Assuming Level SCreedlng)
Net Steel Beam Immed.: 8.1 mm

Loading SDL+lpS LL+Shrlnk+Creep: 24.6 mm

Super. Dead Load: 0.50 KPa Span/DF : Steel Immediate: 1466

Other Super. DL : 1.09 KNlm Span/DF: Top of Concrete: ,:484-

Super Live Load : 13.50 KPa Span/DF: Steel Total: 364

Other Super. LL : 0.00 KNIm

Construction LL: Vibration

Q Deck Placement: 0.40 KPa Natural Frequency : 1!.1lll Hz

Ii) Cone. Placement: 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.02 mm

Load Factors Initial Amplitude from Heel Drop 0.040 mm

<pu: Ultimate : 0.60 Damping Required : 3.0%-

<pI: Long Term: 0.70

<pS: Short Term : 1.00 FAR: Fire Resistance Rating 20.7 min

0
"

;~~, ,; -. Deflections Welded Flange I Web

Shrinkage Straln : 0.0003 Top Range:vwt: VdepQt/Js 1.73 KNlmm

Weld Leg Reqd: SP Single side 10 mm

Vlbretlon Double side 5mm

Long Term LL: 1.00 KPa Bottom Range:vwb: VdepQblls 1.73 KNlmm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 10 mm

Double side 5mm

Welded Flange I Web

Minimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa Steellkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $2,249

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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COBENZ97

tHyland Cm$t4WIIS Ud ’1198 

L.k:snc No.: tlSIJ7D2

1.2 a USER: Beca Carter Hollings & Femer Ltd: Wellington 
JOB NAME : Queensgate Zone ZJ LVl2 PAGE :5 

SECTION: Primary beams along SB between S3 & S4 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 24-May-Q4 CHECK:

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA 

Beam Layout and Properties 
Beam span: 6000 mm 

Adj. Beam Centres: 2067 mm 

8200 mm 

460UB67 

300 MPa 

Omm

Beam Size 

Beam YIeld Stress 

Precamber

Decking and Slab Properties 
Deck Type : 0.75 Hi-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab ThicJ<ness : 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Shear Studs 

Stud Diameter: 

Weld. Stud Height : 
No. of Studs !Beam : 

Studs !Flange Width: 

Stud UTS:

Loading 
Super. Dead Load: 

Other Super. DL : 

Super Uve Load: 

Other Super. LL : 
Construction LL: 

Q Deck Placement 

iI) Conc. Placement

Load Factors 

Ipu: Ultimate : 

Ipl: Long Term: 

IpS: Short Term :

Vibration 

LongTe 

Damping Available:

Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

Unshored Bottom Flange Tension 

~rvif:eabillty Flange Stress: 

’~~w. 
Bottom Flange Stress: 

. 
j 

~~. flectlons (Assuming Level Screedlng) 

. 

c.j; \, et Steal Beam Immed.: 4.9 mm 

/’ tv SDL+IpS LL+Shrink+Creep: 11.9 mm 

0.50 KPa d’ Span/DF: Steel Immediate: 1~7 
0.95 KNIm I"~ -...A>o Span/DF: Top of Concrete: .:504" 

13.50 KPa ,/ Span/DF: Steel Total: ’.397’ 
0.00 KNI,R

L 
0.4O.IPa 
0.9 KPa 

I A.60 0.70 

1.00

19mm 

95mm 

30 c:2.2c-O 
1 

415 MPa

0.0003

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concrete Placement 
Factored Bending Moment: 

Depend. Bending Strength

% Composite Action

Bending Strength 
Bending Strength Required : 
Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable Shear’Strength:

~ 
cI....../

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required :

FRR: Fire Resistance Rating
;/ 

,1/
Welded Flange I Web 

Top Flange:vwt: VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Flange:vwb: VdepQbJls 
Weld Leg Reqd: SP Single side 

Double side

I

Comparative Cost: 

Steellkg: 
Shear Stud : 

Comparative Cost Factor:

21 KNm 

1SfKNm

128 KNm 

397KNm

55%

613 KNm 

865KNm’

409kN 

,624kN

213 MPa 

270:MPa

13;1i4Hz

0.02 mm 

0.054 mm 

;~;5:’%

17.5 min

1.25 KN/mm 

7mm 

4mm 

1.25 KN/mm 

7mm 

4mm

$1.00 

$2.80 

$487

\ 
v"" ,e;<, l , 
~ Y~,"’~H 
’-.JI .."b’ ’.’
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COBENZ97 1.2 a USER: Beca Carter Hollings & Femer LId: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary Beams along SA,SB between 53 to 54 
JOB No.: 27112651109 DESIGN: dws 

DATE: 28-May-Q4 CHECK:

I
@ Hyland ComuJIants Ud 11198 

t.iD9nNc.: SS

I
COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 
Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997
I

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement
Beam Span: 6000mm Factored Bending Moment: 21 KNm

Adj. Beam Centres : 2067mm Depend. Bending Strength ~KNm
8200mm

Beam Size 625LB71 Stage II : Concrete Placement

Beam Yield Stress 300 MPa Factored Bending Moment : 128 KNm

Precamber Omm Depend. Bending Strength 5I)8;KNm

Decking and Slab Properties % Composite Action 52 %

Deck Type: 0.75 HI-Bond

DeckSpan: 2100 mm Bending Strength
DeckSpanType: Triple Bending Strength Required: 612 KNm

Slab ThIckness : 160mm Dependable Bending Strength : 890KNm

Slab Mass : 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength Required: 408 kN

Dependable Shear Strength: 794kN

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension

Weld.Stud Height: 95mm Serviceability Range Stress: 163 MPa

No. of Studs /Beam : 30 Allow. Bottom Range Stress: 27O:MPa

Studs /Range Width: 1

Stud UTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 2.6mm

Loading SDL+lpS LL+Shrink+Creep: 7.7 mm

Super. Dead Load: 0.50 KPa Span/DF : Steel Immediate: 2274

Other Super. DL : 0.95 KNlm Span/DF: Top of Concrete: 783;

Super Live Load: 13.50 KPa Span/DF : Steel Total: 583.’
Other Super. LL : 0.00 KNlm

Construction LL: Vibration

Q Deck Placement 0.40 KPa Natural Frequency : 17:35’F!z"

IQ Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.01 mm

Load Factors Initial Amplitude from Heel Drop 0.034 mm

Ijlu: Ultimate: 0.60 Damping Required : ~~~~O/O
Ijll: Long Tenn: 0.70

IpS: Short Tenn: 1.00 FAR: FIre Resistance Rating 18.9 min

\ Deflections Welded Flange I Web
,>0_ ,

Shrinkage Strain: 0.0003 Top Range:vwt: VdepQtJls 1.05 KN/mm

Weld Leg Reqd: SP Single side 6mm

Vibration Double side 3mm

Long Tenn LL: 1.00 KPa Bottom Range:vwb: VdepQbfls 1.05 KN/mm

Damping Available: 4.0 % Weld Leg Reqd: SP Single side 6mm

Double side 3mm

Welded Flange I Web
Minimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $510

I

I

I
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I

I

I
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I
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COBENZ97 l.2a USER: Beca Carter Hollings & Femer Ltd: Wellington 
JOB NAME : Quesnsgate Zone ZJ LVL2 PAGE :5 

SECnON:S!aftoomsatS11SF- ~. """"" SA ~b~S 
JOB No.: 27112651109 DESIGN: dws 

DATE: 21-May.Q.4 CHECK: Ss Jc, ~lO 
,

I
C Hyland Cc:nsuI!a:ntBUd 1998 

LJt:enNo.: 

I
COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an spandrel beam . equal flange I or Channel .slmply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm. then bending strength must be provided by 
the non-composite steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 

Refer cI13.4.1.3 NZS3404:Part:1997

I

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

BeamSpan: 10600 mm Factored Bending Moment : 22 KNm

Overhang:(Beam ee): 100 mm II CI13.4.1.3 Depend. Bending Strength 134 KNm

Adj. Beam Centrss : 2067 mm

Stud Edge Distance 160 mm Stage II : Concrete Placement

Beam Size 5255B77 Factored Bending Moment : 93KNm

Beam Yield Stress 300 MPa Depend. Bending Strength 539 KNm

Precamber 25 mm

% Composite ActIon 56%

Decking and Slab Properties

(i) DeckType: 0.75 HI-Bond Bending Strength

. Deck Span Type : Triple Bending Strength Required : 425 KNm

DeckSpan: 2100 mm Composite Bending Strength : 848 KNm II CI13.4.1.3

Slab ThIckness : 160 mm Non-Composlte Bending Strength: 539 KNm

Slab Mass: 3.17 KPa

Conerete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/rn3 Shear Strength Required: 160 kN

Dependable Shear Strength: 680 kN

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Aange Tension

Weld.Stud Height : 95 mm Serviceability Flange Stress: 116 MPa

No. of Studs /Beam: 35 Allow. Bottom Flange Stress: 270 MPa

Studs /Flange Width: 1

StudUTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Imrned.: -17.8 mm

Loading SDL+<ps LL+Shrlnk+Creep: 22.5 mm

Super. Dead Load: 0.50 KPa SpanlDF : Steel Immediate: -595

Other Super. DL : 0.00 KNlm SpanlDF : Top of Concrete: 472

Super live Load : 13.50 KPa SpanlDF : Steel Total: 2280

Other Super. LL : 0.00 KN/m

Construction LL: Vibration

I) Deck Placement: 0.30 KPa Natural Frequency : 8.69 Hz

i1) Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.09 mm

Load Factors Initial Amplitude from Heel Drop 0.044 mm

cpu: Ultimate: 0.60 Damping Required : 3.0 %

cpl: Long Term: 0.70

0
cps: Short Term : 1.00 FRR: Are Resistance Rating

Composite Section Rating: 22.3 mln

Deflections Non-Composite Section Rating: 19.0 mln

Shrinkage Strain: 0.0003

Welded Aange I Web

VIbration Top F1ange:vwt VdepQtlls 1.22 KNlmm

Long Term LL: 2.00 KPa Weld Leg Reqd: SP SIngle side 7mm

Damping Available: 4.0% Double sIde 4mm

Bottom F1ange:vwb: VdepQblls 1.22 KNlmm

Welded Flange I Web Weld Leg Reqd: SP SIngle side 7mm

Minimum Plate UTS: Fup 440 MPa Double sIde 4mm

Weld Metei UTS: Fuw 530 MPa

Comparative Cost

Steellkg: $1.55

Shear Stud : $3.50

Comparative Cost Factor: $1.388

I

I

I

I
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COBENZ97

Hytand CUd 1998 

u:encs No.: 9!XJ1D2

1.2 a USER: Beca Carter Hollings & Femer Lid: Wellington 
JOB NAME : Queensgate Zone ZJ LVL2 PAGE:5 

SEC110N : Beam along S11 between SA & SB 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 21-May-<l4 CHECK:

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

1S.} DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 
Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers cleer over It by less than 550mm, then bendIng strength must be provided by 
the norw:omposlte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cI 13.4.1.3 NZS3404:Part1997

INPUT DATA 

Beam Layout and Properties 

BeamSpan: 

Qverhang:(Beam eel: 

Adj. Beam Centres: 

Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precamber

RESULTS

Stage I : Deck Placement

Factored BendIng Moment : 105 KNm

Depend. Bending Strength 1040 KNm

Stage II : Concrete Placement
Factored Bending Moment : 589 KNm

Depend. Bending Strength 2483 KNm

% Composite ActIon 53%

BendIng Strength

BendIng Strength Required : 2760 KNm

Composite Bending Strength : 3324KNm IICI13.4.1.3

Non-Composite Bending Strength: 2483 KNm

Shear Strength
Shear Strength Required: 890 kN

Dependable Shear Strength: 1750 kN

Unshored Bottom Flange Tension

Serviceability Range Stress: 182 MPa

Allow. Bottom Range Stress: 270 MPa

Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 7.7mm

SDL+qIs LL+Shrink+Creep: 26.8 mm

Span/DF : Steel Immediate: 1609

Span/DF:TopofConcrete: 463

Span/DF : Steel Total: 359

VIbration

Natural Frequency : 7.77 Hz

Deflection Due to 1.0 kN Point

Load at Midspan : 0.02 mm

Initial Amplitude from Heel Drop 0.036 mm

Damping Required : 2.9%

FRR: Fire Resistance Rating

Composite Section Rating: 21.8 rnfn

Non-Composlte SectIon Rating: 18.0 rnfn

Welded Flange I Web

Top Range:vwt VdepQt/Js 1.84 KNlmm

Weld Leg Reqd: SP Single side 11 mm

Double side 6mm

BottomRange~:VdepQhs 1.84 KNlmm

Weld Leg Reqd: SP Single side 11 mm

Double side 6mm

Comparative Cost

SteelJkg : $1.55
Shear Stud : $3.50

Comparative Cost Factor: $4,223

12400 mm 

100 mm 

10194 mm 

160 mm 

8005B208 

300 MPa 

Omm

II CI13.4.1.3

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span : 2067 mm 

Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

COncrete Strength: 40.0 MPa 

COncrete Density: 2360 kg/m3

snearStude 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs /Beam : 

Studs /Range Width: 

Stud UTS:

Loading 

Super. Dead Load: 

Other Super. DL : 

super Live Load: 

Other Super. LL : 
Construction LL: 

I} Deck Placement 

iI} Cone. Placement

Load Factors 

fjlu: Ultimate: 

fjll: Long Term: 

IpS: Short Term :

DefJect\ons 

Shrinkage Strain:

VJratlon 

Long Term LL: 

Damping Available:

Welded Flange I Web 

Minimum Plate UTS: Fup 
Weld Metal UTS: Fuw

19 mm 

95 mm 

62 e. 2.c;rb A 
1 

415 MPa

0.50 KPa 

2.70 KNlm 

13.50 KPa 

1.11 KNlm

0.30 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

2.00 KPa 

4.0%

440 MPa 

530 MPa

. "I~ 
I.:;;.~ :;0

~~\c’5<)



COBENZ97 f.2a USER: Beca Carter Hollings & Femer Ltd: Wellington 
JOB NAME: Queensgate.ZoneZJ LVL2 PAGE:5 

SECTION: StaiI’IIeam&-at.SU-SE.. g......-- 0.-- SA 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 21.May-04 CHECK:

S-ae tvsq
HyltmdQ:IrIst.IIarPUdI898 

Lbenc:e No.: S9a7U2

COMPOSITE SPAND~L BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less then 550mm, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 

Refer cI13.4.1.3 NZS3404:Part:1997

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

Beam Span : 10500 mm Factored Bending Moment : 20 KNm

Overhang:(Beam ee): 100 mm II CI13.4.1.3 Depend. Bending Strength 128 KNm

Adj. Beam Centres: 2067 mm

Stud Edge Distance 160 rnm Stage \I : Concrete Placement

Beam Size 500S868 Factored Bending Moment : 90 KNm

Beam Yield Stress 300 MPa Depend. Bending Strength 472 KNm

Precamber 25 mm

0/0 Composite Action 63%

Decking and Slab Properties

Cl DeckType: 0.75 HI-Bond Bending Strength
. 

- 

.j DeckSpanType: Triple Bending Strength Required : 415 KNm

DeckSpan: 2100 rnm Composite Bending Strength : 746 KNm II CI13.4.1.3

Slab Thickness : 160 rnm Non-Composlte Bending Strength: 472 KNm

Slab Mass: 3.17 KPa

Conerete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/rn3 Shear Strength Required: 158 kN

Dependable Shear Strength: 440 kN

Shear Studs

Stud Diameter: 19 rnm Unshored Bottom Flange Tension

Weld.Stud Height: 95 mm Serviceability Range Stress: 128 MPa

No. of Studs /Beam : 35 Allow. Bottom Range Stress: 270 MPa

Studs lAange Width: 1

StudUTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: .17.1 mm

Loading SDL+qIs LL+Shrink+Creep: 23.7 mm

Super. Dead Load: 0.50 KPa SpanlDF : Steel Immediate: -615

Other Super. DL : 0.00 KN/m Span/DF : Top of Concrete: 444

Super live Load: 13.50 KPa Span/DF: Steel Total: 1594

Other Super. LL : 0.00 KN/m

Construction LL: Vibration

I) Deck Placement: 0.30 KPa Naturel Frequency: 8.25 Hz

II) Cone. Placement: 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.10 mm

Load Factors Initial Amplitude from Heel Drop 0.048 mm

<pu: Ultimate: 0.60 Damping Required : 3.0%

<pI: Long Term: 0.70

<ps: Shorl Term : 1.00 FRR: Fire Resistance Rating

0 Composite SectIon Rating: 21.0 mln

’’’, Deflections Non-Composite Section Rating: 17.4 mln

Shrinkage Strain: 0.0003

Welded Flange I Web

Vibration Top Range:vwt: VdepQt/ls 0.87 KN/mm

Long Term LL: 2.00 KPa Weld Leg Reqd: SP Single side 5 rnm

Damping Available: 4.0% Double side 3 rnm

Bottom Range:vwb: VdepQblls 0.87 KN/rnm

Welded Flange I Web Weld Leg Reqd: SP Single side 5 rnm

Mlnlmum Plate UTS: Fup 440 MPa Double side 3 rnm

Weld Metal UTS: Fuw 530 MPa

Comparative Cost

SteeVkg: $1.55

Shear Stud : $3.50

Comparative Cost Factor: $1,236
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COBENZ97 1.28 USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE:5 

SECTION: Primary beams along SEI lleWiOO.. 8 I .doStt- 

JOB No.: 2711265/109 DESIGN: dws 

DATE: 21-May-04 CHECK:

40 HyIand~Lldt... 

LlNo.: 9tI07D2

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 
Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

DeckIng spans perpendIcular to beam span. Refer NZS3404:Partl :1997

INPUT DATA RESULTS

Beam Layout and PropertIes Stage I : Deck Placement
Beam Span: 6300 mm Factored Bending Moment: 49 KNm

Adj. Beam Centres : 14779 mm Depend. Bending Strength 650 KNm

8200 mm

Beam Size 8OOWBl22 Stage II : Concrete Placement
Beam Yield Stress 300 MPa Factored Bending Moment: 312 KNm

Precamber Omm Depend. BendIng Strength 1215 KNm

Decking and Slab Properties % Composite Action 21 %

Deck Type ; 0.75 HI-Bond

Deck Span : 2100 mm BendIng Strength
Deck Span Type : Triple BendIng Strength Required : 1197 KNm

Slab ThIckness : 180 mm Dependable BendIng Strength : 1550 KNm

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength RequIred: 780 kN

Dependable Shear Strength: 1245 kN

Shear Studs

Stud DIameter: 19 mm Unshored Bottom Flange TensIon
Weld. Stud Height: 95mm Serviceability Range Stress: 157 MPa

No. of Studs /Beam: 21 Allow. Bottom Range Stress: 270 MPa

Studs /Range Width: 1

Stud UTS: 415 MPa Deflections (AssumIng Level Screedlng)
Net Steel Beam Immed.: 2.5 mm

LoadIng SDL+qIS LL+Shrlnk+Creep: 7.3mm

Super. Dead Load: 0.50 KPa Span/OF: Steel Immediate: 2555

Other Super. DL : 3.50 KN/m SpanlDF: Top of Concrete: 868

Super Live Load: 10.00 KPa SpanlDF: Steel Total: 648

Other Super. LL : 0.00 KNlm

ConStruction LL: VIbration

Q Deck Placement 0.40 KPa Natural Frequency : 15.46 Hz

fi) Conc. Placement: 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.00 mm

Load Factors Initial Amplitude from Heel Drop 0.033 mm

<pu: Ultimate: 0.60 Damping RequIred: 3.2%

<pI: Long Term: 0.70

<pS: Short Term : 1.00 FRR: FIre ResIstance RatIng 19.6 min

Deflections Welded Flange I Web

Shrinkage Strain: 0.0003 Top Range:vwt VdepQtJls 1.37 KN/mm

Weld Leg Reqd: SP Single side 8mm

VIbration Double side 4mm

Long Term LL: 2.00 KPa Bottom Range:vwb: VdepQb/ls 1.37 KN/mm

Damping Available: 4.0% Weld Leg Reqd: SP SIngle side 8mm

Double side 4mm

Welded Flange I Web
MInimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $827
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COBENZ 97 128 USER: Beca Carter Hollings & Ferner Ltd: Wellington 
c HylBndConsul_Lld’998 JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

u""""" No.: 9f!()7rJ2 SECTION: Primary beams along$between sl and ~ 
JOB No.: 27112651109 

At/s 
DESIGN: dws 

COMPOSITElNTERIOR BEAM LIMIT STATE DESIGN, UNPROPPED 

DATE 

’;:~~"" ( ::c;,~ 
~ ~",lJ.. 

15.) DESIGN SUMMARY rJN"’-" (I" 
"’

Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
( r)( 

\{JJ I 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement
Beam Span: 11905 mm Factored Bending Moment: 143 KNm

Adj. Beam Centres: 8200 mm Depend. Bending Strength 611 KNm

8200 mm

Beam Size 8ooWB168 Stage \I : Concrete Placement
Beam Yield Stress 300 MPa Factored Bending Moment: 842 KNm

Precamber Omm Depend. Bending Strength 1831 KNm

Decking and Slab Properties % ComposIte Action 43%

Deck. Type : 0.75 Hi-Bond.

Deck Span : 2100 mm Bending Strength

CD
Deck Span Type : Triple Bending Strength Required : 2275 KNm

..

Slab Thickness : 160 mm Dependable Bending Strength: 2521 KNm
;.,"-;

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength Required: 764 kN

Dependable Shear Strength: 1273 kN

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension
Weld.Stud Height: 95mm Serviceability Flange Stress: 212 MPa

No. of Studs /Beam: 59 @2.00 Allow. Bottom Flange Stress: 270 MPa

Studs /Flange Width: 1

Stud UTS: 415 MP Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 15.3 mm

Loading SDL+ljlS LL+Shrink+Creep: 24.7 mm

Super. Dead Load: 0.50 KPa Span/OF: Steel Immediate: 777

Other Super. DL : 2.08 KN/rn ’2~ . Span/DF: Top of Concrete: 482

Super Live Load: 6.50 KPa Span/DF: Steel Total: 297

Other Super. LL : 0.00 KN/rn

Construction LL: Vibration

I) Deck Placement: 0.40 KPa Natural Frequency: 6.42 Hz

ii) Cone. Placement: 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.02 mm

Load Factors Initial Amplitude from Heel Drop 0.058 mm

cpu: Ultimate: 0.60 Damping Required : 3.0%

cpl: Long Term: 0.70

cps: Short Term : 1.00 FRR: Fire Resistance Rating 18.9 min

([) Deflections Welded Flange I Web~-, ~~: :
Shrinkage Strain: 0.0003 Top F1ange:vwt: VdepQt/ls 1.54 KN/mm

Weld Leg Reqd: SP Single side 9 mm

Vibration Double side 5 mm

Long Term LL: 1.00 KPa Bottom F1ange:vwb: VdepQb/ls 1.54 KN/mm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 9mm

Double side 5mm

Welded Flange I Web

Minimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $2,165
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COBENZ97

@ HyIsnd Cons<JI1anIs LId 1S98 

UcencsNo.: 990702

USER: Beca Carter Hollings & Femer Ud: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams along SF,SE,SD,SC between S3 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 21-May-04 CHECK:

1.28

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 
Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1: 1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 6000 mm 

Adj. Beam Centres: 8200 mm 

8200 mm 

460UB67 

300 MPa 

Omm

Decking and Slab Properties 
Deck Type: 0.75 Hi-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kglm3

Beam Size 

Beam Yield Stress 

Precamber

Shear Studs 

Stud Diameter: 

Weld.Stud Height: 
No. of Studs !Beam: 

Studs /Range Width: 
Stud UTS:

Loading 

Super. Dead Load: 
Other Super. DL : 

Super Live Load: 
Other Super. LL : 
Construction LL: 

i) Deck Placement: 

ii) Cone. Placement:

Load Factors 

<pu: Ultimate: 

<pI: Long Term: 

q>S: Short Term :

Deflections 

Shrinkage Strain:

Vibration 

Long Term LL: 

Damping Available:

Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concreta Placement 
Factored Bending Moment: 

Depend. Bending Strength

% Composite Action

Bending Strength 
Bending Strength Required : 

Dependable Bending Strength:

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

19 mm 

95 mm 

30 Q’2$>O 
1 

415 MPa

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+lps LL+Shrink+Creep: 
Span/DF : Steel Immediate: 

Span/DF: Top of Concrete: 

Span/DF: Steel Total:

0.50 KPa 

2.08 KNlm ~~ . 
6.50 KPa 

0.00 KN/m

0.40 KPa 

0.90 KPa

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required :0.60 

0.70 

1.00 FRR: Fire Resistance Rating

0.0003

Welded Flange I Web 

Top Flange:vwt: VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom F1ange:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

1.00 KPa 

4.0 %

440 MPa 

530 MPa

Comparative Cost: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

31 KNm 

18.tKNm

204 KNm 

e137,;KNm

55 %

568 KNm 

665KNm

379 kN 

ag.4kN

221 MPa 

270MPa

7.8mm 

10.4 mm 

770 

c$78. 

330 .

J1;;<O’Hz

0.02 mm 

0.071 mm 

Al6% 
~’-";’-’ ,

16.9 min

1.25 KNlmm 

7mm 

4mm 

1.25 KN/mm 

7mm 

4mm

$1.00 

$2.80 

$487

t 3-G~
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COBENZ97 12a USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary Beams along SF,SE,SD,SC on S3 to S4 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 28-May-04 CHECK:

IC HyIsnd Consultants t.1t11 

Uoencs N: 990702

I
COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UN PROPPED

15.) DESIGN SUMMARY 

Beam Is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997
I

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement
Beam Span: 6000 mm Factored Bending Moment : 31 KNm

Adj. Beam Centres : 8200 mm Depend. Bending Strength ’~J<Nm<:

8200 mm

Beam Size 625LB71 Stage (( : Concrete Placement
Beam Yield Stress 300 MPa Factored Bendlng Moment : 202KNm

Precamber Omm Depend. Bending Strength .~..,KNm

Decking and Slab Properties % Composite Action 52%

Deck Type : 0.75 HI-Bond

Deck Span : 2100 mm Bending Strength

(0
Deck Span Type : Triple Bending Strength Required : 566 KNm

::,(:,::::,::’", Slab Thickness : 160mm Dependable Bending Strength : 890d<Nm’

SiabMass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength Required: 378 kN

Dependable Shear Strength: 7!l4:kN.,
Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange TensIon
Weld.Stud Height: 95mm Serviceability Flange Stress: 168 MPa

No. of Studs /Beam : 30 Allow. Bottom Range Stress: 2ZO’MPa’"

Studs lAange Width: 1

Stud UTS: 415 MPa Deflections (AssumIng Level Screedlng)
Net Steel Beam Immed.: 4.2mm

Loading SDL+qlS LL-tShrink+Creep: 6.8 mm

Super. Dead Load: 0.50 KPa Span/DF : Steel Immediate: 1436

Other Super. DL: 2.08 KN/m Span/DF : Top of Concrete: i

Super Live Load: 6.50 KPa Span/DF : Steel Total: ’549’"

Other Super. LL : 0.00 KN/m

Construction LL: Vibration

Q Deck Placement 0.40 KPa Natural Frequency : 14:.’t6tHz"

i1) Conc. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.01 mm

Load Factors Initial Amplitude from Heel Drop 0.050 mm

cpu: Ultimate: 0.60 Damping Required : "0;5.% "

cpl: Long Term: 0.70

cps: Short Term : 1.00 FAR: FIre ResIstance Rating 18.5 mln

Deflections Welded Flange I Web

Shrinkage Strain : 0.0003 Top Range:vwt: VdepQtlls 1.05 KN/mm

Weld Leg Reqd: SP Single side 6mm

Vlbretlon Doublesfde 3mm

Long Term LL: 1.00 KPa BottomRange~:Vdep~s 1.05 KN/mm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 6mm

Double side 3mm

Welded Range I Web
Minimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $510
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SPACE: GASS 9.03 (Win) - CAR"rER. HOLLINGS /1 FERNER tJl’!) 

Job. lJmIame4 

Designer. Dater 2S MAy 2004. 5.15 pm Pages 1

NODE COORDINATES (m)

Node

x 

Coord

z 

coord

y 

coord

0.000 

11.905 

15.000 

26.800

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

MEMBER DATA (deq.kNnt/rad,m) 
----~------ IF=Fixed. R=Released) (fI=Cable length)

Dir Oir Dir Memb Node A Node B 

Memb Angle Node Axis Type Node A Node B Sec Mat Fixity Fix! ty Length

0.00 

0.00

1 FFFF’FF FFFFFF 

1 FFFFFF FFFFFF

11.905 

11.800

Norm 

Norm

NODE RESTRAINTS (kN/m,kNmIrad) 
--------------- (F=Fixed. R=Released. D=Deleted, S=Spr!ng. *=General)

Rest X Axial ’{ Axial ’l. Axial X Rotation Y Rotation Z Rotation 

Node Code Stiffness Stiffness stiffness Stiffness Stiffness Stiffness

1 FFDDDR 

2 RFDDOR 

3 FFDDDR 

4 RFDDOR

MEMBER CONCENTRATED LOADS (m,kN,kNml

o

Load sub Axes Load X Forcel Y Forcel Z Forcel

case Momb Load Bye Position Moment Moment Moment

0 16.667% 0.000 -4.260
/

0.000

0.000 0.000 0.000

0 33.333\ 0.000 -4.260
.I

0.000

0.000 0.000 0.000

0 50.000% 0.000 -4.260 / 0.000

0.000 0.000 0.000

0 66.667% 0.000 -4.260 .- 0.000

0.000 0.000 0.000

0 83.333% 0.000 -4.260 
/’

0.000

0.000 0.000 0.000

0 16.667% 0.000 -4.260/ 0.000

0.000 0.000 0.000

0 33.333% 0.000 -4.260/ 0.000

0.000 0.000 0.000

0 50.000\ 0.000 -~:~g~ / 0.000

0.000 0.000

0 66.667% 0.000 -4.260 0.000

0.000 0.000 0.000

G 93 .333~ I 0.000 -4. 260 , 0.000

O.COO 0.000 0.000

0 8.800 0.000 -141.000/ 0.000

0.000 0.000 0.000

0 7.400 0.000 -141.000 ’ 0.000

0.000 0.000 0.000

COMBINATION LOAD CASES

Load case 3:

1.000 * Load case 1: 

1.000 * Load case 2:

C’.’.~’ V NODE REACTIONS (kN,kNm)

Load case 1 (Not analysadl: 

Load case 2 (Not analysed): 

Load case 3 (Linear) t

Node

X-Axis Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

Force Force Force Moment Moment _t

o.ooa 47.425 0.000 0.000 0.000 0.000

0.000 114.875 0.000 0.000 0.000 0.000

0.000 63.226 0.000 0.000 0.000 0.000

0.000 99.074 0.000 0.000 0.000 0.000

0.000 -324.600 0.000

o.oao 324.600 0.000

Load 

Rsae

IN’l’ERMEDIA’l’E FORCES AND MOMEN’l’S (m,]eN, kNm) \\ ’ 4. 0 ’J"Y"l------------------------------- ( *aMaximum, oMinimmn)

Memb 1, case 3 (Linear).

Station AXial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

Location Force Shear Shear Torsion Moment Moment

0.000 0.000 .7.425* 0.000 0.000 0.000 0.000

1.191 0.000 47.425* 0.000 0.000 0.000 56.459

1.984 0.000 47.42S* 0.000 0.000 0.000 94.101

1.984 0.000 43.165 0.000 0.000 0.000 94.101

2.381 0.000 43.165 0.000 0.000 0.000 111.228

3.572 0.000 43.165 0.000 0.000 0.000 162.616

3.968 0.000 43.165 0.000 0.000 0.000 179.744

3.968 0.000 38.905 0.000 0.000 0.000 179.744

4.762 0.000 38.905 0.000 0.000 0.000 210.623

5.952 0.000 38.905 0.000 0.000 0.000 256.939

5.952 0.000 34.645 0.000 0.000 0.000 256.939

5.953 0.000 34.645 0.000 0.000 0.000 256.939

7.143 0.000 34.645 0.000 0.000 0.000 298.184

7.937 0.000 34.545 0.000 0.000 0:000 325.682

7.937 0.000 30.385 0.000 0.000 0.000 325.682

8.334 0.000 30.385 0.000 0.000 0.000 337.738

8.800 0.000 30.385 0.000 0.000 0.000 351.913*

8.800 0.000 -110.615 0.000 0.000 0.000 351.913*

9.524 0.000 -110.615 0.000 0.000 0.000 271.827

9.921 0.000 -110.615 0.000 0.000 0.000 227.936

9.921 0.000 -114.8751 0.000 0.000 0.000 227.936

10.715 0.000 -114.8751 0.000 0.000 0.000 136.759

Station 

Location

11. 90S

’. 
.~i:.:J 

:::.: ’l\t~~ _1("’’’’ 

I
~ I . ..-r’l

Axial ’i-Axis Z-Axis X-Axis Y-Axis Z-Axis

I
Force Shear shear Torsion Moment Moment

0.000 -114.8751 0.000 0.000 0.000 0.0001

Memb 2, Case 3 (Linear):

Station 

LOcation

O.ODO 

1.180 

1.967 

1.967 

2.360 

3.540 

3.933 

3.933 

4.720 

5.900 

5.900 

7.080 

7.400 

7.400 

7.867 

7.867 

8.260 

9.440 

9.833 

9.833 

10.620 

11.800

Axial ’i-Axis z-Axis X-Axis Y-Axis Z-Axis

Force Shear Shear Torsion Moment Moment

I0.000 63.226* 0.000 0.000 0.000 O.OOOi

0.000 .63.226. 0.000 0.000 0.000 74.607

0.000 63.226’" 0.000 0.000 0.000 124.347

0.000 58.966 0.000 0.000 0.000 124.347

0.000 58.966 0.000 0.000 0.000 147.539

0.000 58.966 0.000 o.ooa 0.000 217.119

I0.000 58.966 0.000 0.000 0.000 240.310

0.000 54.706 0.000 0.000 0.000 240.310

0.000 54.706 0.000 0.000 0.000 283.348

0.000 54.706 0.000 0.000 0.000 347.901

0.000 50.446 0.000 0.000 0.000 347.901

0.000 50.446 0.000 0.000 0.000 407.428

0.000 50.446 0.000 0.000 0.000 423.570*

0.000 -90.554 0.000 0.000 0.000 423.570"-

IO.DOO -90.554 0.000 0.000 0.000 381.308

0.000 -94.814 0.000 0.000 C.OQO 381.308

0.000 .94.814 0.000 0.000 0.000 344.019

0.000 -94.814 0.000 0.000 0.000 232.139

0.000 -94.814 0.000 0.000 0.000 194.849

0.000 -99.0741 0.000 0.000 0.000 194.849

0.000 -99.0741 0.000 0.000 O.DOO 116.907

I0.000 -99.0741 0.000 0.000 0.000 0.000

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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I COBENZ97

@ Hytsnd Consuftants Ud 1998 

Ucsncs No.: 9lXJ7D2

I

1.2a USER: Beca Carter Hollings & Ferner Ud: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams along SE,SC 11.9m span 
JOB No.: 27112651109 DESIGN: dws 

DATE: 21-May-04 CHECK:

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

I 15.) DESIGN SUMMARY 
Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Partl :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 11905 mm 

Adj. Beam Centres: 8200 mm 

8200 mm 

900WB175 

300 MPa 

Omm

I

I Beam Size 

Beam Yield Stress 

Precarnber

I 

I@

Decking and Slab Properties 
Deck Type: 0.75 Hi-Bond 

Deck Span : 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

I
Shear Studs 

Stud Diameter: 

Weld.Stud Height: 
No. of Studs /Beam: 

Studs lAange Width: 
Stud UTS:

I l-oadlng 

Super. Dead Load: 
Other Super. DL : 

Super Live Load: 
Other Super. LL : 

Construction LL: 

i) Deck Placement: 

ill Conc. Placement:

I

I Load Factors 

((Iu: Ultimate : 

((II: Long Term: 

((Is: Short Term :

lu 

I

Deflections 

Shrinkage Strain:

Vibration 

Long Term LL: 

Damping Available:

I
Welded Flange I Web 
Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

I

I

I

I

.

19 mm 

95 mm 

78 cC2..,~ 
1 

415 MPa

0.50 KPa 

19.86 KN/m .2......t~4- (llA-.... 
. 

6.50 KPa ’-J 

0.00 KNlm

0.40 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

1.00 KPa 

4.0%

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concrete Placement 

Factored Bending Moment: 

Depend. Bending Strength

% Composite Action

Bending Strength 
Bending Strength Required : 

Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+lpS LL+8hrink+Creep: 
Span/DF : Steel Immediate: 

Span/OF: Top of Concrete: 

Span/OF: Steel Total:

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required:

FRR: Fire Resistance Rating

Welded Flange I Web 

Top Flange:vwt: VdepQt/ls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Flange:vwb: VdepQbns 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

144 KNm 

’a13 KNm

838 KNm 

"2025KNm

55%

2649 KNm 

~8(}KNm

890 kN 

1750kN

227 MPa 

270MPa

12.7 mm 

25.1 mm 

934 

475 

%:1it>....

,l5J9 Hz

0.02 mm 

0.046 mrn 

g,~i90/0

17.6 min

1.73 KN/mm 

10mm 

5mm 

1.73 KNlmm 

10 mm 

5mm

$1.00 

$2.80 

$2,302

\3"’"b e;

~~\.O~9



COBENZ97

co Hyland Cansufrants LId 1998 

t.Jcence No.: tJm702

USER: Beca Carter Hollings & Ferner LId: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary beams along SE.SC 11.8m span 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 21-May-04 CHECK:

12a

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam is an interior beam. equal flange I or Channel. simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Partl :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 11800 mm 

Adj. Beam Centres: 8200 mm 

8200 mm 

9ooWB175 

300 MPa 

Omm

Decking and Slab Properties 
Deck Type: 0.75 HI-Bond 

Deck Span: 2100 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Beam Size 

Beam Yield Stress 

Precamber

n 
~)

Shear Studs 

Stud Diameter: 

Weld.Stud Height: 
No. of Studs /Beam: 

Studs /Range Width: 

Stud UTS:

Loading 

Super. Dead Load: 
Other Super. DL : 

Super Live Load: 

Other Super. LL : 
Construction LL: 

Q Deck Placement: 

IQ Cone. Placement:

Load Factors 

cpu: Ultimate: 

cpl: Long Term: 

cps: Short Term :

A.... U Deflections 

Shrinkage Strain:

Vibration 

Long Term LL: 

Damping Available:

Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment: 

Depend. Bending Strength .

Stage \I : Concrete Placement 
Factored Bending Moment: 

Depend. Bending Strength

"/. Composite Action

Bending Strength 

Bending Strength Required : 

Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

19 mm 

95mm 
____ 

78 @. \ ~ ’-’" 

1 

415 MPa

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Range Stress:

0.50 KPa 

24.34 KNlm ’l~.... Co. h.., -.., . 
6.50 KPa 

0.00 KNlm

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+cps LL+8hrink+Creep: 
SpanlDF : Steel Immediate: 

SpanlDF: Top of Concrete: 

Span/OF: Steel Total:

0.40 KPa 

0.90 KPa

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 

Damping Required :0.60 

0.70 

1.00 FRR: Fire Resistance Rating

0.0003

Welded Flange I Web 

Top Aange:vwt: VdepQt/ls 
Weld Leg Reqd: SP Single side 

Double side 

BottomFlange~:VdepQbns 
Weld Leg Reqd: SP Single side 

Double sIde

1.00 KPa 

4.0%

440 MPa 

530 MPa

Comparative COSt: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

12,.:,:~1 
?.,..’!:> ,

I

I

I

I

142 KNm 

62FKNm

I

822 KNm 

2025KNm
I

55%

I
2695 KNm 

"2980’KNm .,,’

914 kN 

175kN

I

232 MPa 

~10;MPa

I

12.3 mm 

25.4 mm 

961 

;;,: <i’,

I

I
;~!,,88 Hz ’it

0.02 mm 

0.044 mm 

.@;9%

I
17.1 min

I
1.73 KNlmm 

10 mm 

5mm 

1.73 KNlmm 

10 mm 

5mm

I

$1.00 

$2.80 

$2,283

I

I

I

I

I

I
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SPACE GABS 9.03 (WiD) - BECA CARrEll ROt.t.nms 4 FERNER LTD 

Job. t1J:

DaaigneJ:’1 Datal 25 IfaY 2004.. !:h40 pn Pap. 1

NODE COORDINATES (tn)

Node

X 

Coord

z 

coord

y 

coord

0.000 

11.905 

15.000 

26.800

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

O.QOO

MEMBER DATA (deg,kNm/rad,m) 
----------- (F=Fixed. R=Released) (*=Cable length) 

Dir vir Dir Memb Node A Node 8 

Memb Angle Node Axis Type Node A Node B See Mat Fixity Fixity Length

0.00 

0.00

11.905 

11.800

Norm 

Nonn

1 FFFFFF FFFFFF 

1 FPFFFF FFFFFF

NODE RESTRAINTS (leN/In. kNmIrad) 
--------------- tF=Fixed. R=Releasad. D=Deletad. S=Spring, *=Generall

Rest X Axial ’{ AXial Z Axial X Rotation ’i Rotation Z Rotation 

Node Code Stiffness Stiffness stiffnesB Stiffness stiffness Stiffness

1 FFDDDR 

2 RFDDDR 

3 FFDDDR 

4 RFDDDR

MEMBER CONCENTRATED LOAPS (m.JcN’.kNmJ

Load Sub Axes Load X Force! Y Forcel Z F rcel

case lIeJDb Load Sys Position Moment Moment M<:>ment

G 16.667% 0.000 -2.130 0.000

0.000 0.000 0.000

G 33.333% 0.000 -2.130 0.000

0.000 0.000 0.000

G 50.000% 0.000 -2.130 0.000

0.000 0.000 0.000

G 66.667’ 0.000 -2.130 0.000

0.000 0.000 0.000

G 83.333’ 0.000 -2.130 0.000

0.000 0.000 0.000

1 G 16.667\ 0.000 -2.130 0.000

0.000 0.000 0.000

G 33.333’ 0.000 -2.130 0.000

0.000 0.000 0.000

G 50.000% 0.000 -2.130 0.000

0.000 0.000 0.000

G 66.667. 0.000 -2.130 0.000

O.ODO 0.000 0.000

G 83.333\ 0.000 -2.130 0.000

0.000 0.000 0.000

G 8.800 0.000 -70.000 0.000

0.000 0.000 0.000

-~--~-

0 7.400 0.000 -253.000 0.000

0.000 0.000 0.000

COMBINATION LOAD CASES

LOad case 3 :

1.000 * Load case 1: 

1.000 * Load cass 2:

NODE REAC’I’IONS 1l<N.kNm)

Load case 1 (Not analysed):

Load case 2 (Not analysed): 

Load case 3 (Linear):

X-Axis Y-Axis Z-Axis X-AXis V-Axis Z-Axis

No Force For<:<> Fot:Xle Moment IIaIOsnt Moment

1 0.000 23.582 0.000 0.000 0.000 0.000

2 0.000 57.068 0.000 0.000 0.000 0.000

3 0.000 99.664 0.000 0.000 0.000 0.000

4 0.000 163.986 0.000 0.000 0.000 0.000

Load 0.000 -344.300 0.000

Rase 0.000 344.300 0.000

INTERMEDIATE FORCES AND MOMENTS (m,kN,kND1) 
------------------------------- (*aMaxiJ. O=Mini.mulnJ

Mamb 1, case 3 (Linear):

Station Axial Y-Axis z-Axis X-Axis V-AXis Z-Axis

Location Foree Shear Shear Torsion Mament Mament

0.000 0.000 23.582" 0.000 0.000 0.000 0.0001

1.191 0.000 23.582" 0.000 0.000 0.000 28.074

1.984 0.000 23.582" 0.000 0.000 0.000 46.792

1.984 0.000 21.452 0.000 0.000 0.000 46.792

2.381 0.000 21.452 0.000 0.000 0.000 55.304

3.572 0.000 21.452 0.000 0.000 0.000 80.842

3.968 0.000 21.452 0.000 0.000 0.000 89.354

3.968 0.000 19.322 0.000 0.000 0.000 99.354

4.762 0.000 19.322 0.000 0.000 0.000 104.690

5.952 0.000 19.322 0.000 0.000 0.000 127.693

5.952 0.000 17.192 0.000 0.000 0.000 127.693

5.953 0.000 17.192 0.000 0.000 0.000 127.693

7.143 0.000 17.192 0.000 0.000 0.000 148.160

7.937 0.000 17.192 0.000 0.000 0.000 161.806

7.937 0.000 15.062 0.000 0.000 0.000 161.806

8.334 0.000 15.062 0.000 0.000 0.000 167.782

8.800 0.000 15.062 0.000 0.000 0.000 114.809*

8.800 0.000 -54.938 0.000 0.000 0.000 174.809*

9.524 0.000 -54.938 0.000 0.000 0.000 135.034

9.921 0.000 -54.938 0.000 0.000 0.000 113.235

9.921 0.000 -57.068’ 0.000 0.000 0.000 113.235

10.715 0.000 -57.068’ 0.000 0.000 0.000 67 .939

’1 r ~ 

I ~"" ~~.

Station Axial Y-Axis Z-Axis X-Axis "{-Axis Z-Axis

Location Force Shear shear Torsion Moment Moment

11.905 0.000 -57.0681 0.000 0.000 0.000 0.000

Memb 2. Case 3 (Linear) :

Station Axial V-Axis Z-Axis X-Axis ’I-Axis Z-Axis

Location Force Shear Shear Torsion Mament Moment

0.000 0.000 99.664" 0.000 0.000 0.000 0.000

1.180 0.000 99.664* 0.000 0.000 0.000 117.603

1.967 0.000 99.664’" 0.000 0.000 0.000 196.010

1.967 0.000 97.534 0.000 0.000 0.000 196.010

2.360 0.000 97.534 0.000 0.000 0.000 234.369

3.540 0.000 97.534 0.000 0.000 0.000 349.459

3.933 0.000 97.534 0,000 0.000 0.000 387.819

3.933 0.000 95.404 0.000 0.000 0.000 387.819

4.720 0.000 95.404 0.000 0.000 0.000 462.874

5.90.0 0.00.0. 95.404 0..0.0.0. 0.000 0.000 575.450

5.900 0.000 93.274 0.000 0.000 0.000 575.450

7.080 0.000 93.274 0.000 0.000 0.000 685.514

7.400 0.000 93.274 0.000 0.000 0.000 715.361*

7.400 0.000 -159.726 0.000 0.000 0.000 715.361’"

7.867 0.000 -159.726 0.000 0.000 0.000 640.816

7.867 0.000 -161.856 0.000 0.000 0.000 640.816

8.260 0.000 -161.656 0.000 0.000 0.000 577.159

9.440 O.DOO -161.856 0.000 0.000 0.000 386.169

9.833 0.000 -161.856 0.000 0.000 0.000 322.512

9.833 0.000 -163.9868 0.000 0.000 0.000 322.512

10.620 0.000 -163.9861 0.000 0.000 O.ODO 193.504

11.800 0.000 -163.9868 0.000 0.000 0.000 0.0001

’\ ~~ 
~l\J.-
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COBENZ 97 1.2 a

@ Hyl8nd ConsuIfant8 Ud 1998 

U:ettce No,: 9907()2

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

USER: Beca Carter Hollings & Ferner Lid: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: Primary Beams on SA & SG between Sl & S3 

JOB No.: 2711265/109 DESIGN: dws 

DATE: 21-May-04 CHECK:

15.) DESIGN SUMMARY 

Beam Is an spandrel beam, equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 

Where decklng spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composite steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 

Refer cl 13.4.1.3 NZS3404:Part:1997

INPUT DATA 

Beam Layout and Properties 
Beam Span : 

Overhang:(Beam ee): 

Adj. Beam Centres: 

Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precamber

11800 mm 

100 mm 

8200 mm 

160 mm 

900WB175 

300 MPa 

Omm

1/ CI 13.4.1.3

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span Type: Triple 
Deck Span: 2067 mm 

Slab Thickness: 160 mm 

Slab Mass: 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

Shear Studs 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs /Beam : 

Studs /Range Width: 

StudUTS:

Loading 

Super. Dead Load: 

Other Super. DL : 

Super Live Load: 
Other Super. LL : 
Construction LL: 

I) Deck Placement: 

II) Conc. Placement:

Load Factors 

cpu: Ultimate: 

(jI1: Long Term: 

cps: Short Term :

Deflections 

Shrinkage Strain:

VlbraUon 

Long Term LL: 

Damping Available:

Welded Flange I Web 

Minimum Plate UTS: Fup 
Weld Metal UTS: Fuw

19 mm 

95mm 

78 e\SO. 
1 

415 MPa

0.50 KPa 

41.10 KNIm :2~ ’It- c.,.i..._ 
6.50 KPa 

0.00 KNIm

0.30 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

1.00 KPa 

4.0%

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment : 

Depend. Bending Strength

Stage II : Concrete Placement 

Factored Bending Moment : 

Depend. Bending Strength

% Composite Action

Bending Strangth 
Bending Strength Required : 

Composite Bending Strength : 

Non-Composlte Bending Strength:

Shear Strangth 
Shear Strength Required: 

Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Range Stress: 
Allow. BotIom Range Stress:

DeflecUons (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL-Hps LL+Shrlnk+Creep: 
SpanlDF : Steel Immediate: 

SpanlDF : Top of Co!)Crete: 
SpanID F : Steel Total:

VlbraUon 

Natural Frequency : 
Defleclion Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 

Damping Required :

FRR: Fire Resistance RaUng 

Composite Section Rating: 
Non-Composite Section Rating:

Welded Flange I Web 

Top Range:vwt: VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Range:vwb: VdepQblls 
Weld Leg Reqd: SP 

. 

Single side 

Double side

ComparaUve Cost 

Steellkg: 
Shear Stud : 

Comparative Cost Factor:

78 KNm 

":"621"KNm

431 KNm 

2025,KNm

71 %

1989 KNm 

. 
2919:KNm 

2025 KNm

674 kN 

rz.50J<N

181 MPa 

270MPa

6.5 mm 

24.8 mm 

1816 

’4Tl} 

’378"

5;7,’1 Hz ,~.’

0.02 mm 

0.025 mm 

2,7,,%,

19.3 mln 

13.8 mln

1.73 KNImm 

10 mm 

5mm 

1.73 KNImm 

10 mm 

5mm

$1.55 

$3.50 

$3,474

Ii CI13.4.1.3

, 
/1 
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Calculation Sheet
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SPACE 9.03 (Win) - BECA caR’1’.II:R HOLLINGS &; FERRER L’1’D 

Job._ 

Designerl Datel 31 Kay 2004, 6136 pm

NODE COORDINATES (m)

Node

X 

Coord

z 

Coord

y 

Coord

0.000 

0.700 

4.700

0.000 

0.000 

0.000

0.000 

0.000 

0.000

MEMBER DATA (deg,kNm/rad.m) 
----------- IF=Pixed, R=Releaaed) (.::Cable length) 

Dir Dir Dir Memb Node A Node B 

Memb Angle Node Axis Type Node A Node B Sac Mat Fixity Fixity

1 

2

0.00 

0.00

Nonn 

Norm

NODE LOADS tkN,kNml

Load 

Case Node

Y-Axis 

Foree

Z-Axis 

Foree

X-Axis 

Force

0.000 -28.000 0.000 

0.000

0.000 0.000 0.000 0.000

0.000 -104.000 

0.000 84.000

MEMBER OISTRIBUTED FORCES hn, kN!m)

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF

X-Axis 

Moment

0.000

0.000

Y-Axis 

Moment

_.1

Length 

0.700 

4.000

z-Axis 

M ut

0.000 0.000

0.000 0.000

Load SUb Axes 

case Memb Load Sys

Start 

Position

Finish X Start! V Start! Z Start! 

Position Finish Finish Finish

OI 0.000% 50.000% 0.000 -21.000 0.000 

0.000 -21.000 0.000 

50.000% 0.000 -12.500 0.000 

0.000 -12.500 0.000o GI 0.000%

COMBINATION LOAD CASES

Load case 3: 1.20+1.6Q

1.200 * Load. case 1: Oea.d 

1.600 * Load case 2: Live 

Load’ case 5: 1.20+1.6Q without rack loads

1.000 - Load case 3: 1.20+1.6Q 
1.600 * Load case 4:

LOAD CASE TITLES

Load 

case Title

Dead 

Live 

1.2G+l.6Q 

1.20+1.6Q without rack loads

MEMBER FORCES AND MOMENTS (kN,kNm)

Load case 3 (Linear): 1.20+1.6Q

140mb Node

Axial 

Force

z-Axis 

Shear

Y-Axis 

Shear

0.000 -200.000 

0.000 -200.000

G....’.........’............ .’ 

;’,’,,,"

0.000 

0.000

102.800 

12.400

Load. case 5 (Linear): 1.20+1.6Q without rack loads

110mb Node

Axial 

Force

Y-Axis 

Shear

Z-Axis 

Shear

1 0.000 

0.000 

0.000 

0.000

-65.600 

-65.600

79.280 

-11.i20

NODE REACTIONS (kN,kNhtl

Load case 3 (Linear): 1.2G+1.6Q

Node

x-Axis 

Force

y-Axis 

Force

Z-Axis 

Force

~t~~;~~.’~!\~~.7~-~- -’~-\’~": ~::gg 6! 0.000 

0.000

Load 

Reac

0.000 -290.400 

0.000 290.400

0.000 

0.000

Load case 5 (Linear): 1.20+1.6Q without rack loads

Node

x-Axis 

Force

V-Axis 

Force

Z-Axis 

Force

0.000 

0.000

144.880 

11.120

0.000 

0.000

Load 

Reac

0.000 -156.000 

0.000 156.000

0.000 

0.000

INTERMEDIATE FORCES AND MOMENTS 1m. kN. kNm) 
------------------------------- (-=Maxinn.tm.. ’..Minimum) 

Memb 1. Case 3 (Linear): 1.20+1.6Q

Station 

Location

Axial 

Force

Y-Axis 

Shear

Z-Axis 

Shear

0.000 

0.070 

0.140 

0.210

,200.000 

-200.000 

-200.000 

,200.000 .

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000

0.000 

0.000. 

0.000 

0.000

X-AXis 

Momant

0.000 

0.000

X-AXis 

Momsnt

0.000 

0.000

x-Axis 

Torsion

0.000 

0.000 

0.000 

0.000

Y";Axia 

IIoment

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000

Y-Axis 

Moment

Y-Axis 

lIoment

Z-Axis 

lIament

0.000 0.000 

0.000 -140.000

0.000 

0.000

-140.000 

0.000

Y-Axis 

Moment

Z-Axis 

Moment

0.000 

0.000

0.000 

-45.920

0.000 

0.000

-45.920 

0.000

Z-Axis 

lIoment

0.000 

0.000

Z-Axis 

lIoment

0.000 

0.000

z-Axis 

Moment

0.000 

0.000 

0.000 

0.000

0.000. 

-14.000 

-28.000 

-42.000

Station 

Location

0.280 

0.350 

0.420 

0.490 

0.560 

0.630 

0.700

271126~ j\oct 

::z.~2

Axial 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-200.000 

-200.000 

-200.000 

-200.000 

-200.000 

-200.000 

-200.000

Station 

Location

Memb 2, case 3 (Linearl: 1.2G+L6Q

V-Axis 

Shear

0.000 

0.400 

0.800 

1.200 

1.600 

2.000 

2.400 

2.800 

3.200 

3.600 

4.000

Axial 

Force

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

102-.80

84.720 

66.640 

48.560 

30.480 

12.400 

12.4001 

12.400 

12.400 

12.400 

12.400

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 1, case 5 (Linear): 1.20+1.60 without rack loads

X-Axis 

Torsion

0.000 

0.070 

0.140 

0.210 

0.280 

0.350 

0.420 

0.490 

0.560 

0.630 

0.700

Axial 

Force

Y-Axis 

Shear 

-65.600 

-65.600 

-65.600 

-65.600 

-65.600 

-65.600 

-65.600 

-65.600 

-65.600 

-65.600 

-65.600

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

station 

Loeation

Memb 2, Case 5 (Linear): 1.20+1.6Q without rack loads

X-Axis 

Torsion

0.000 

0.400 

0.800 

1.200 

1.600 

2.000 

2.400 

2.800 

3.200 

3.600 

4.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Axial 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

79.280* 

61.200 

43.120 

25.040 

6.960 

-11.1201 

-11.120 

-11.1201 

-11.1201 

-11.120 

-11.1201

Z-Axis 

Shear 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

(~~. it I

I
Y-Axis 

IIoment

z-Axis 

Moment

I0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-56.000 

-70.000 

-84.000 

-98.000 

-112.000 

-126.000 

-140.0001

I
V-Axis 

Moment

Z-Axis 

Moment 

:~~~~~i; I -72.224 

-49.184 

-33.376 

-24.800 

-19.840 

-14.880 

I -9.920 

-4.960 

0.000*

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

z-Axis 

Moment

I0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000* 

-4.592 

-9.184 

-13.776 

-18.368 

-22.960 

-27.552 

-32.144 

-36.736 

-41.328 

-45.9201

I

Y-Axis 

Moment IZ-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-45.9201 

-17.824 

3.040 

16.672 

23.072* 

22.240 

17.792 

13 .344 

8.896 

4.448 

0.000

I

I

I

I

I

I

I

I

I

I

I

I
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SPACE GASS 9.03 

Load cases: 
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Oueensg~ Roof Rafter for Warehouse - RBW 
Job: p:\2~ueensgate Zone J - Warehouse Level 2 beams @ GL S1 Rev 02 
Units - Len: m, Sec: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1 :250, Load: None, Dis : None, Moment: 50, Shear. None, Axial: None, Torsion: None
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SPACE GASS 9.03 in - BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

.4 - (SW) 1.2G + 1.60

~ m-

y

Lx
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434 

3

293
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-824
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Shear 

No eneral restraint 

Oueensgate - Roof Rafter for Warehouse - RBW 
Job: P:\27\...\Oueensgate Zone J - Warehouse Level 2 beams @ GL 81 Rev 02 
Units - Len: m, Sec: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Acc: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:250, Load: None, Dis : None, Moment: None, Shear: 25 Axial: None, Torsion: None
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SPACE GASS 9.03 (Win). BECA CARTER HOLLINGS & FERNER LTD 
Load cases: 

.4 - (SW) 1.2G + 1.6Q

3 3

--------
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Queensgate . Roof Rafter for Warehouse. RBW 
Job: P:\27\...\Queensgate Zone J . Warehouse Level 2 beams @ GL S1 Rev 02 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: min, Stress: MPa 
Scales. Frame: 1:250, Load: None, Dlso: None, Moment: None, Shear: None, Axial: 75, Torsion: None 
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SPACE OASS 9.03 (Win) - SECA. CAR’l"ER HOLLnmS Ii FERNER uro 

Jobl PI\27\...\QUeensgate zone J - warebo1lse Level 2 beom @ Gt. 81 Rev 02 
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ANALYsIS STATUS REPORT

Job name ...... Queensga~e Zone J - Warehouse 

Location...... ?:\27\211126S\SGe.ss 

Length units ......................... m 
Section property uni lis ............... ram 

Mater!al strength units .............. MPa 
Mass density units ................... T/xn"’l 

Temperature units .................... Celsius 
Force units .......................... lcN 

MOIDellt units ......................... lcl\:D1 

Mass units ............ ~ . . . . . . . . . . . . .. T 
Acceleration un! Cs ................... g’ s 

Translation Ullits .................... mat 
Stress units ......................... MPa

Nos .... ’" ...........0.... .0..0.... 

Members. ...............0........ ..... 
Restrained nodes ..................... 
Nodes with spring restraints ......... 
Section properties ................... 
Material properties ........ 0 . . . . . 0 . . . 
Constrained nodes .................... 
Member offsets 

. ~ . . . . . . . . . . . . . . . . . . . . . 

Node loads ... ............. .... ....... 
Prescribed node displacements ........ 
MEtI:lIbar concentrated loa ............ 

Mamber distributed forces ............ 
Member distributed torsions .......... 
Ther.mal/Prestress loads .........0.... 
Self weight load cases ............... 
Cmab!nation load cases ............... 
Load cases with titles ............... 

r.tnap.ed masses ........................ 
Spectral load cases ..................

@

Static analysis ...................... 
Dynam.ic analysis ................ 0 . . . . 

Response analysis.................... 
Buckling analysis .................... 
J:11-condi tloned ...................... 
Non-linear convergence............... 

Frontwidth ........................... 
Total degrees of freedam ............. 
PrilDary load cases ................... 
Mass load cases ......................

NODE COORDINATES (m)

Node

x 

Coord

y 

Coord

z 

Coord

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15

0.000 

10.400 

21.400 

29.400 

37.400 

45.400 

51.000 

53.400 

0.000 

10.400 

21.400 

29.400 

37.400 

45.400 

51.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-5.400 

-5.400 

-5.400 

-5.400 

-5.400 

-5.400 

-5.400

Level 2 beaIos @ GI., Sl Rev 02

15 (2500) 

14 (5000) 
7 (2500) 
o (2500) 

2 ( 100) 

t 1 25\ 

o (2500) 

o 1 5000} 

o (10000) 
o (10000) 

25 \toOOO} 
19 110000} 
o 110000} 

o (10000) 

1 ( 200) 

1 \ 200} 

4 ( 200) 

o (10000) 
o ( 200) 

y 

N 

N 

N 

N 

y 

13 

55 

3 

o

200} 

200}

MEMBER DATA Cdag,kNm/rad,m) 
----------- CF=Filc:ad, R=Relaased) (*=cable length) 

Dir Dlr Dlr Memb Node A Node B 

Memb Angle Node Axis ’type No A Node B See Mat Fixity Fixity

$.........\ V 9 

10 

11 

12 

13 

14

9 

10 

11 

12 

13 

14 

15

Length

1 

2 

3 

4 

5 

6 

7

5.400 

5.400 

5.400 

5.4.00 

5.400 

5.400

NODE RES’rRAIN’l’S \kN/m,kNmJradl 
--------------- (F=Fixec, R=Released, D=Deleted, saSpring, *aGeneral)

Rast X Axial Y Axial Z Axial X Rotation Y Rotation Z Rotation 
Node Code Stiffness Stiffness Stiffness Stiffness stiffness Stiffness

9 FFDDDR 

10 FFDDDR 

11 FFDDDR 

12 FFDDDR 

13 FFDDDR 

14 FFDDDR 

15 FFDDDR

sECTION PROPERTIES (mm,mm"’2.mm"’4.deg)

Sect Section Name Mark Angle ’J.’Ypa

250 X 6 9MB 

800 WB 146

93 Not applicable No 
S7 Not applicable No

Area of Torsion Y-Axis Z-Axis Y-Axis Z-Axis Prine 

Section Constant Mom of In Mom of In Shr Area Shr Area Angle

0.00 

0.00

Seee

Flipped Source

Manual 

Manual

1 S. 7300E+03 6.81008+05 5. 6200E+07 5.62008+07 INFINITE INFINITE 

2 1.8600E+04 1. 7200E+06 6. 9400E+07 2.0400E+09 INFINITE INFINITE

MATERIAL PROPERTIES (MPa, T/m"’3, strain/degC)

MAtt Material Name
Young’s 
Modulus

Poisson’s 

Ratio

0.25 7.8500E+00 1.1700B-051 STEEL 2.0000E+05

Mass cosH of 

Density Expansion
Concrete 

Strength

MEMBER CONCENTRATED WADS (m, kN ,lcNtn)

Load SUb Axes 

Ce.se Memb Load Sys 

G

Load 

Position

2.067

G 4.134

G 6.201

G 8.268

G LO .335

G 6.400

G 2.000

G 6.300

G 10.200

o 7.400

G 7.600

G 7.800

G 100.000%

o 2.067

o 4.134

o 6.201

o 8.268

o 10.335

o 6.400

o 2.000

o 6.300

G 10.200

o 7.400

o 7.600

o 7.800

o 100.000%

Load SUb Axes 

case Memb Load Sye

MEMBER DIS’l’RIBUTED FORCES (In. kN/m)

Start 

position

3 
.

ar 0.000%

aI 0.000%

GI 2.000

GI 0.000%

OI 0.000%

OI 0.000%

ox 0.000%

OI 0.000%

OI 0.000%

OI .0.000%

OI 0’.000%

OI 0.000%

OI 0.000%

or 2.000

OI 0.000%

X Forc:el 

lI"""",e

Finish 

Position

100.000%

100.000%

11.000

100.000%

100.000%

100.000%

100.000%

100.000%

100.000%

100.000%

100.000%

100.000%

100.000%

11.000

100.000\

Y Forcel 

Koment

0.000 -50.000 

0.000 0.000

0.000 -50.000 

0.000 0.000

0.000 -50.000 

0.000 0.000 

0.000 -50.000 

0.000 0.000 

0.000 -50.000 

0.000 0.000

0.000 -17.000 

0.000 0.000 

0.000 -128.000 

0.000 0.000

0.000 -17.000 

0.000 0.000 

0.000 -122.000 

0.000 0.000

0.000 -74.600 

0.000 0.000

0.000 -110.000 

0.000 0.000

0.000 

0.000

-74.600 

0.000 

-64.000 

0.000

0.000 

0.000

0.000 

0.000

-80.000 

0.000

0.000 

0.000

-80.000 

0.000 

-80.000 

0.000

0.000 

0.000

0.000 -80.000 

0.000 0.000

0.000 -80.000 

0.000 0.000

0.000 -7.000 

0.000 0.000

0.000 -199.000 

0.000 0.000

0.000 -7.000 

0.000 0.000

0.000 -370.000 

0.000 0.000

0.000 -317.000 

0.000 0.000 

0.000 -359.000 

0.000 0.000

0.000 -317.000 

0.000 0.000

0.000 -179.000 

0.000 0.000

X seartl 

Finish

Z Forcel 

lIoment

Y Startl 

Finish

0.000 

0.000

0.000 

O.GOO 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

-0.500 

-0.500 

-14.400 

-14.400 

-14.400 

-14 .400

0.000 

0.000

0.000 

0.000

71 
I

I
0.000 

0.000 

0.000 

o.oao I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

I
0.000 

0.000 

0.000 

0.000 I0.000 

0.000

0.000 

0.000

0.000 

0.000 I
0.000 

0.000

0.000 

0.000 I0.000 

0.000

0.000 

0.000

0.000 

0.000 I
0.000 

0.000

0.000 

0.000 I0.000 

0.000 

0.000 

0.000 

0.000 

0.000 I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I
0.000 

0.000

I

-3.500 

-3.500 

-3.500 

-3.500 

-0.500 

-0.500 

-3.500 

-3.500

Z Startl 

Finish 

0.000 

0.000 I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000
I

-0.500 

-0.500 

-3.500 

-3.500 

-0.500 

-0.500 

-3.500 

-3.500 

-0.500 

-0.5,00 

-3.500 

-3.500 

-0.500 

-0.500

0.000 

0.000

I0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I0.000 

0.000

0.000 

0.000 

0.000 

0.000 I
-3.500 

-3.500

0.000 

0.000

o.oao 

0.000 

0.000 

0.000 

0.000 

0.000

I

I
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Queensgato 
Roof Rafter for warehouse

Load 

case

SELF WEIGJfl’ (g’s)

Load 

Case

SUb Axes 

Memb Load Bye 

GI

X-Axis 

Aceal’n

COMBINATION LOAD CASES

0.000 -1.000

Start 

posit.ion

0.000%

GI 0.000%

GI 0.000\

GI 0.000\

Y-Axis 

Accal’n

Load case 4: 1.20 + 1.6Q

LOAD CASE TI’l’LES

Load 

Case Title

1.200 . Load case 

1.600 . Load case 

1 .200 . Loacl case

Finish 

Position

100.000\

100.000\

100.000%

100.000\

Z-Axis 

Accel’n

0.000

X Startl 

Finish

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

Y Startl 

Finish

Z Startl 

Finish

1 Dead Loads (SOL, Hibond floor, Clad, aW, Cols) 

does not include actual beam

4 1.20 + 1.6Q

t.ive loads (floor. cola) 

selfweight 
est!te of size

~14.400 

-14.400 

.14.400 

.14.400 

.14 .400 

.14.400 

-14.400 

.14.400

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

1t Dead Loads (SDL, Hiband floor, Clad. P, Cols) 

2: Live loads (floor. cols) 

3 t salfwaiqht

NODE REAC’!’lONS CkN.kIIII1l

Node

Load case 4 (Linear) t 1.2G + 1.60

Y-Axis 

Force

9 

10 

11 

12 

13 

14 

15

Load 

Ileac

x-Axis 

Force

2.636 

-3.073 

0.000 

0.000 

0.000 

0.000 

0.438

0.000 -5781.923 

0.000 5781.923

295.539 

1438.781 

990.253 

826.611 

925.322 

615.220 

690.198

Z-Axis 

Forcs

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

"ament

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

INTERMED:IA’l’E FORCES AND MOMENTS (m. JcN. kNm) 
__________...____________________ (*IIIMaxiJmzm.. IcMinixmDnJ 

Memb 1, case 4 (Linear) $ 1.20 + 1.60

Station 

Location

1.1 -

0.000 

1.040 

2.067 

2.067 

2.080 

3.120 

4.134 

4.134 

4.160 

5.200 

6.201 

6.201 

6.240 

6.400 

6.400 

7.280. 
8.268 

8.268 

8.320 

9.360 

10.335 

10.335 

10.400

Axial 

Force

Y-Axis 

Shear

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 2, case 4 (Line.sr) r 1.20 + 1.6Q

Z-Axis 

Shear

0.000 

1.100 

2.000 

2.000 

2.200 

3.300 

4.400 

5.500 

6.300 

6.300 

6.600 

7.700 

8.800 

9.900 

10.200 

10.200 

11.000

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

"-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636 

2.636

292.681* 

286.526 

280.448 

92.448 

92.371 

86.216 

80.215 

-107.785 

-107.939 

-114.094 

-120.018 

-308.018 

-308 _249 

-309.196 

-340.796 

-346.004 

-351.851 

-539.851 

-540.159 

-546.314 

-552.084 

-740.084 

-740.4691

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

station 

Location

Memb 3. case 4 (Linear): 1.2G ... 1.60

Z-Axis 

Shear

0.000 

0.800 

1.600 

2.400 

3.200 

4.000

Axial 

Force

’I-Axis 

Shear

695.453* 

688.943 

683.617 

211.617 

205.70S 

173.191 

140.677 

lOB .163 

84.516 

52.916 

44.049 

11.535 

-20.979 

-53.493 

-62.361 

-800.761 

-824.4071

Axial 

Force

Y-Axis 

Shear

-0.438 

-0.438 

-0.438 

.0.438 

-0.438 

-0.438

162.987* 

139.340 

115.694 

92.047 

68.401 

44.754

X-Axis 

’1’orsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axie 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

’I-Axis 

Mament

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Mament

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-14.233 

286.955 

578.096 

578.096 

579.297 

672.163 

756.543’ ~ 

756.5d,t .I" 
753.739 

638.282 

521.109 

521.109 
509.092 

459.696 

459.696 

157.504 

:187.236 
-187.236 

-215.317 

-780.283 

-1315.751 

-1315.751 

-1363.869l1

Y-Axis 

"ament

Z-Axis 

,,=t

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-1347.2731 

-585.855 

31.797 

31.797 

13.529 

281.922 

454.550 

591.412 

668.484 

668.484 

683.029 

713.599* 

708.406 

667.446 

650.067 

650.067 

0.000

Y’-Axis 

Moment

z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

120.931 

222.945 

306.041 

370.220 

415.482

station 

Location

4.BOO 

5.600 

6.400 

7.200 

7.400 

7.400 

8.000

-0.438 

-0.438 

-0.438 

-O.43B 

-0.438 

-0.438 

-0.438

Axial 

Force

Y-Axis 

Shear

Z-Axis 

Shear

Station 

Location

Mm 4, Case 4 (Linear): 1.20 + 1.6Q

Z-Axis 

Shear

0.000 

0.800 

1.600 

2.400 

3.200 

4.000 

4.BOO 

5.600 

6.400 

7.200 

7.600 

7.600 

B.OOO

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438

21.107 

-2.539 

-26.186 

-49.832 

-55.744 

-652.464 

-670.1991

Axial 

Force

Y-Axis 

Shear

Station 

Location

Mm 5’, case 4 (Linear): 1.20 + 1.6Q

z-Axis 

Shear

0.000 

O.BOO 

1.600 

2.400 

3.200 

4.000 

4.BOO 

5.600 

6.400 

7.200 

7.BOO 

7.BOO 

8.000

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438

153.553* 

129.907 

106.260 

82.613 

58.967 

35.320 

11.674 

-11.973 

-35.620 

-59.266 

-71.089 

-777.490 

-789.3130

Axial 

Force

’I-Axis 

Shear

Station 

Location

Memb 6. ’case 4 (Linear) I 1.20 + 1.6Q

0.000 

0.560 

1.120 

1.680 

2.240 

2.BOO 

3.360 

3.920 

4.480 

5.040 

5.600

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438 

-0.438

133.151* 

109.504 

85.858 

62.211 

38.565 

14.918 

-8.729 

-32.375 

-56.022 

-79.668 

-97.403 

-694.123 

-700.0350

Axial 

Force

Y-Axis 

Shear

Z-Axis 

Shear 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Meam 7, Case 4 (Linear) I 1.20... 1.60

Z-Axis 

Shear

0.000 

0.240 

0.480 

0.720 

0.960 

1.200 

1.440 

1.680 

1.920 

2.160 

2.400

-87.674* 

-104.226 

-120.779 

-137.331 

-153.884 

-170.437 

-186.989 

-203.542 

-220.095 

-236.647 

-253.2000

Axial 

Force

’I-Axis 

Shear

Station 

Location

Mem 8, case 4 (Linear) t 1.20 ... 1.60

Z-Axis 

Shear

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.860 

5.400

295.539’* 

295.254 

294.968 

294.682 

294.396 

294.110 

293.824 

293.538 

293.253 

292.967 

292.6811

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

434.140* 

427.046 

419.952 

412.858 

405.764 

398.670 

391.576 

384.482 

377.388 

370.294 

363.2001

Station 

Location

M.EmIb 9, case 4 lLinear): 1.20 ... 1.6Q

Z-Axis 

Shear

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.B60 

5.400

1438.781’* 

1438.495 

1438.209 

1437.923 

1437.637 

1437.351 

1437.065 

1436.780 

1436.494 

1436.208 

1435.9220

Axial 

Force

’I-Axis 

shear 

-2.636 

-2.636 

-2.636 

-2.636 

-2.636 

-2.636 

-2.636 

-2.636 

-2.636 

-2.636 

-2.636

station 

Location

Memb 10. case 4 (Linear) I 1.20 + 1.60

Z-Axis 

Sbear

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.860 

5.400

990.253* 

989.967 

989.681 

989.395 

989.109 

988.823 

988.538 

988.252 

987.966 

,987.680 
987.3940

Axial 

Force

Y-Axis 

Shear

3.073 

3.073 

3.073 

3.073 

3.013 

3.073 

3.073 

3.073 

3.073 

3.073 

3.073

Axial 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Mament

0.000 0.000 0.000 

0.000 0.000 0;000 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 

flOO 0.000 o.oot)~ 0 

0.000 

rn ’-J 0 

a.aOn_ ". 
0 0.000 

o.ooo~ "1;c. 0 0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X- s 

Torsion

0.000 

0.000 

0.000 

O.OOG 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

x-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

.0.000 
0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

l~-~

Y-Axis 

Moment

Z-Axis 

Mamsnt

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

~~~ 
.--4<~."14" 
407.357 

396.799 

396.799 

0.0001

’I-Axis 

Moment

Z-Axis 

"oment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0_000 

0.000

0.000 

113.384 

207.851 

283.400 

340.032 

.r377: 747,\ 
( 396.544*1 
’-....~_~~.A,2.r. 

377.387 

339.433 

313.362 

313.362 

0.0000

Y-Axis 

Moment

z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.0001 

97.062 

175.207 

234.435 

274.745 

".",29liT 3lJ’\ 

~~:) 
246.813 

192.537 

139.416 

139.416 

0.000

’I-Axis 

Mament

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.1)00 

0.000

0.000’* 

-53.732 

-116.733 

-189.004 

-270.545 

-361.354 

-461.434 

-570.782 

-689.401 

-817.288 

-954.4451

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-956.8081 

-853.466 

-751.826 

-651.889 

-553.654 

-457.122 

-362.293 

-269.166 

-177.741 

-88.019 

0.000’*

Y-Axis 

Mament

z-Axis 

Mament

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000* 

-1.423 

-2.847 

-4.270 

-5.693 

-7.116 

-8.540 

-9.963 

-11.386 

-12.809 

-14.2331

Y-Axis 

Moment

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.0000 

1.660 

3.319 

4.979 

6.63~ 
8.298 

9.958 

11.617 

13.277 

14.936 

16.596*

V-Axis 

"ament

Z-Axis 

Moment

0.000’* 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.0001



SPACE GABS g. 03 (Wi..) - BECA CARl"8R HOr..t.DmB " PERNER. L’l’D

Job. PI,:a7\..~’Queenagate zone. J - warehouse Level 2 beams " Gt. 81 ReV Q2

a’i.gnm:1 RBW Date, 26 May 2004, 12’18 pm Page, 3

Queensgate

Roo! Rafter Eor Warehouse

Mem!> 11. case 4 (Linear) :L2G + 1.6Q

Station Axial Y-Axis Z-Axis x-Axis Y:"Axis Z-Axis

Location Force Shear Shear Torsion Moment Moment

0.000 826.611* 0.000 0.000 0.000 0.000 0.000*

0.540 826.325 0.000 0.000 0.000 0.000 0.000

1.080 826.039 0.000 0.000 0.000 0.000 0.000

1.620 825.753 0.000 0.000 0.000 0.000 0.000

2.160 825.467 0.000 O.ODO 0.000 0.000 0.000

2.700 825.181 0.000 0.000 0.000 0.000 0.000

3.240 824.896 0.000 0.000 0.000 0.000 0.000

3.780 824.610 0.000 0.000 0.000 0.000 0.000

4.320 824.324 0.000 0.000 0.000 0.000 0.000

4.860 824.038 0.000 0.000 0.000 0.000 0.000

5.400 823.7521 0.000 0.000 0.000 0.000 0:00011

"em!> 12. cas.4 (Linear) ,L2G + 1.60

Station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

Loeation Force Shear Shear Torsion MOIIIOIlt M-..t

0.000 925.322* 0.000 0.000 0.000 0.000 0.0000

0.540 925.036 0.000 0.000 0.000 0.000 0.000

1.080 924.751 0.000 0.000 0.000 0.000 0.000

1.620 924.465 0.000 0.000 0.000 0.000 0.000

2.160 924.179 0.000 0.000 0.000 0.000 0.000

2.700 923.893 0.000 0.000 0.000 0.000 0.000

3.240 923.607 0.000 0.000 0.000 0.000 0.000

3.780 923.321 0.000 0.000 0.000 0.000 0.000

4.320 923.036 0.000 0.000 0.000 0.000 0.000

4.860 922.750 0.000 0.000 0.000 0.000 0.000

5.400 922.4641 0.000 0.000 0.000 0.000 0.000.

Memb 13. cas. 4 (Linear) :1.20 + 1.6Q

station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

Location Force Shear Shear Torsion "oment M-..t

0.000 615.220* 0.000 0.000 0.000 0.000 0.000*

0.540 614.934 0.000 0.000 0.000 0.000 0.000

1.080 614.648 0.000 0.000 0.000 0.000 0.000

1.620 614 .362 0.000 0.000 0.000 0.000 0.000

G
2.160 614.076 0.000 0.000 0.000 0.000 0.000

2.700 613.791 0.000 0.000 0.000 0.000 0.000

’:’:’<?~ 3.240 613.505 0.000 0.000 0.000 0.000 0.000

3.780 613.219 0.000 0.000 0.000 0.000 0.000

4.320 612.933 0.000 0.000 0.000 0.000 0.000

4.860 612.647 0.000 0.000 0.000 0.000 0.000

5.400 612.3611 0.000 0.000 0.000 0.000 0.0001

Memb 14, cas. 4 (Linearl’ 1.20 + 1.6Q

station Axial Y-Axis z-Axis x-Axis Y-Axis Z-Axis

Location Force Shear Shear Torsion Momen’ MOlDOI1t

0.000 690.198* -0.438 0.000 0.000 0.000 0.000*

0.540 689.912 -0.438 0.000 0.000 0.000 -0.236

1.080 689.626 -0.438 0.000 0.000 0.000 -0.473

1.620 689.340 -0.438 0.000 0.000 0.000 -0.709

2.160 689.055 -0.438 0.000 0.000 0.000 -0.945

2.700 688.769 -0.438 0.000 0.000 0.000 -1.182

3.240 688.483 -0.438 0.000 0.000 0.000 -1.418

3.780 688.197 -0.438 0.000 0.000 0.000 -1.654

4.320 687 ;911 -0.438 0.000 0.000 0.000 -1.891

4.860 687.625 -0.438 0.000 0.000 0.000 -2.127

5.400 687.3400 -0.438 0.000 0.000 0.000 -2.3631

I c~ -11-
q ~
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I
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I

I

I

I
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COBENZ97 1.2 a

@ HyIsnd CcInsuIsnts UrI ’998 

U:ence No.: SS0702

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UN PROPPED

USER: Beca Carter Hollings & Ferner Lid: Wellington 

J~~=~: ~~h ~~ PAGE:5 

JOB No.: 2711265/1’09 DESIGN: dws 

DATE: 21’May-04 CHECK:

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cl13.4.1.3 NZS3404:Part:1997

INPUT DATA 

Beam Layout and propertlee".t:rjli(~’’.:
. 

. 

Beam Span :!1:~JYJ,U’1tI 
Overhang:(Beam eel: 100 mm 

Adj. Beam Centres : 11905 mm 

Stud Edge Distance 160 mm 

Beam Size 8QOVI(~~~J 
Beam Yield Stress 300 MPa 

Precamber 1it:m’lln

II CI13.4.1.3

0....... 
.~

Decking and Slab Propertlee 
Deck Type: 0.75 HI.Bond 

Deck Span Type : Triple 
Deck Span : 2067 mm 

Slab ThIckness: 160 mm 

Slab Mass : 0.00 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kglm3

Shear Studs 

Stud Dlamater : 

Weld.Stud Height : 
No. of Studs !Beam : 

Studs lAange Width: 

StudUTS:

19 mm 

95mm 

,~~%f.J~;(t"’Z’~ 
1 

415 MPa

Loading 

Super. Dead Load: 
Other Super. DL : 

Super Uve Load: 
Other Super. LL : 

Construction LL: 

I) Deck Placement: 

II) Cone. Placement:

0.00 KPa 

.56;OO.’KN/...:"",.,....... j_. ... .. ......c.,’ :..~".....’ _.. ....,..,.,~. 
0.00 KPa ....J 

0.00 KNlm

0.30 KPa 

0.90 KPa

Load Factors 

cpu: Ultimate: 

cpl: Long Term: 

cps: Short Term :

0.60 

0.70 

1.00

o Deflections 

Shrinkage Strafn : 0.0003

Vibration 

Long Term LL: 

Damping Available:
2.00 KPa 

4.0%

Welded Flange I Web 

MInimum Plate UTS: Fup 
Weld Metal UTS: Fuw

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment : 

Depend. Bending Strength

Stage" : Concrete Placement 
. 

Factored Bending Moment : 

Depend. Bending Strength

% Composite ActIon

Bending Strength 

Bending Strength Required : 

Composite Bending Strength : 

Non-Composlte Bending Strength:

Shear Strength 
Shear Strength Required: 

Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

DeIIectlons (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+qlS LL+Shrlnk+Creep: 
SpanlDF : Steel Immediate: 

SpanlDF : Top of Concrete: 

SpanlDF : Steel Total:

Vibration 

Natural Frequency: 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required :

FRR: Fire Resistance Rating 

Composite Section Rating: 
Non-Composlte Section Rating:

Welded Flange I Web 

Top Flange:vwt: VdepQtJfs 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Flange:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost 

SteeVkg : 
Shear Stud : 

Comparative Cost Factor:

71 KNm 

540 KNm

141 KNm 

1534 KNm

.... I 
! .... ;>. 

\;’;;1 ....~ i 

I

I

I

I

I

I

I

1534 KNm

418 kN 

1257 kN

115 MPa 

270 MPa

0.5 mm 

18.8 mm 

19926 

552 

537

3.52 Hz

0.06 mm 

0.171 mm 

3.3%

21.0 mln 

17.1 mln

1.47 KNlmm 

9mm 

5 mm 

1.47 KNlmm 

9mm 

5mm

$1.55 

$3.50 

$2,536

II CI 13.4.1.3

I

I

I

I

I

I

I

I

I

I

I

I

I
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I COBENZ 97 1.2 a

at Hyfsnd CcnsuIfants UtI 1998 

LJt:ent:8No.: 99t11D2

I
COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

USER: Beca Carter Hollings & Femer Lid: Wellington 
JOB NAME: ~~:g()~H~Y~ PAGE:5 

SECTION : ~jjfong;Sj;’;1’ihOnlspan 
JOB No.: 2711285/109 DESIGN: dws 

DATE: 21.May-04 CHECK:

I
15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unproppecJ during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 55Omm, then bending strength must be provided by 
the non-composJte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cI13.4.1.3 NZS3404:Part:1997

I INPUT DATA 

Beam Layout and Properties 

BeamSpan: 
Overheng:(Beam ee): 

Adj, Beam Centres: 

Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precamber

I

I 

I~

-~f a 
100 mm 

2067 mm 

160 mm 

"’Bl~ ;i;;,~t"DMPa 
o mm

II CI13.4.1.3

Decking and Slab Properties 
Deck Type: 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span : 2067 mm 

Slab ThIckness: 160 mm 

Slab Mass: 0.00 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kg/m3

I Shear Studs 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs /Beam : 

Studs /Flange Width: 

StudUTS:I

I
Loading 

Super. Dead Load : 
Other Super. DL : 

Super LIve Load: 
Other Super. LL : 
Construction LL: 

I) Deck Placement 

II) Cone. Placement

I
Load Factors 

<pu: Ultimate: 

<pI: Long Term: 

<pSi Short Term :~ 

I

Deflections 

Shrlnkage Strain:

Vibration 

Long Term LL: 

Damping Available:

I
Welded Flange I Web 

Minimum Plate UTS: Fup 
Weld Metal UTS: Fuw

I

I

I

I

I

19 mm 

:;;f~ir.~;{f’ 
415 MPa

~"~:i~~~~jl’~oL .
iii 

0.00 KNlm

0.30 KPa 

0,90 KPa

0.0003

2.00 KPa 

4.0%

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment : 

Depend. Bending Strength

Stage II : Concrete Placement 
Factored Bending Moment : 

Depend. Bending Strength

% Composite ActIon

Bending Strength 

Bending Strength Required : 

Composite Bending Strength : 

Non-Composlte Bending Strength:

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+<ps LL+Shrink+Creep: 
Span/DF : Steel Immediate: 

Span/DF : Top of Concrete: 

Span/DF : Steel Total:

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required :

FRR: FIre Resistance Rating 
Composite Section Rating: 

Non-Composlte SectIon Rating:

Welded Flange / Web 

Top Aange:vwt VdepQtJJs 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Flange:vwb: VdepQb/ls 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor.

36 KNm 

501 KNm

51 KNm 

1534 KNm

60%

~~.~ill 
1534 KNm

374 kN 

1257 kN

110 MPa 

270 MPa

0.7mm 

20.2 mm 

16840 

544 

527

3.68 Hz

0.07 mm 

0.041 mm 

2.7%

21.5 mln 

17.8 mln

1.47 KNlmm 

9mm 

5mm 

1.47 KNlmm 

9mm 

5mm

$1.55 

$3.50 

$2,671

\ ’3 -& ,~,

II CI13.4.1.3

24.1059
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"".am: Gl>SS 9.03 (Win) - BECA Cl\R"tEIt IIOr.t.noGS Ii FERIIER = 
Jobs p.\a7\...\Qw3eJ1 e Zona J .. warehouse Level 2 open roof area oheak 

Deaignm:s nates 14 aun 2004" 2.30 pm. Page. 1 

2111265 Zone J 

Lvl 2 beams open roof area var ’ations

ANALYSIS STATtIS REPORT

Job ruutl9 ...... Queensgate Zone J - Warehouse Level 2 open roof area check 

Location...... P:\27\2711265\SGass

Length units ......................... m 
Section property units ............... mm 
Material strength units .............. MPa 
Mass density units ................... T/m""3 
Temperature units .................... Celsius 
Force units .......................... kN 

Moment units ......................... k!lrn 
Mass units ........................... T 

Acceleration units................... gts 
Translation units .................... mm 
Stress un! ts ......................... MPa

.........\ ~j

Nocies ................................ 

Members ..... ....... .......... .... .... 
Restraine nodes 

..................... 

Nedes with spring restraints......... 
Section 9roperties ................... 
Material properties .................. 
ConstraiJ1ed noes .................... 
Member of faets ....................... 
Node loads .................... ........ 
Prescribed node displacements ........ 
Member concentrated loads 

............ 

Member distributed forces ............ 
Member distributed torsions .......... 
Thezmal/1?restress loads .............. 
Self weight load c:ases ............... 
Ccmbination load cases ............... 
Load cas S wi th titles 

............... 

Lu:Itg;:Ied mASses .... ........... ... ...... 
Spectral load cases .................. 

Static alysis ...................... 
Dynamic Analysis ..................... 
Response analysis .................... 
Buckli.ng analysis .................... 
Ill-condJ.tioned ...................... 
Non-linea.r convergence ............... 
Frontwid<h ........................... 
Total degrees of freedom ............. 
Primary :toad cases ................... 
Mass load cases ......................

NODE COOJWINATES (m)

Node

X 

Coord

y 

Coord

1 

2 

3 

4 

5 

6

0.000 

11.905 

20.000 

31.800 

35.000 

43.200

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

z 

coord

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

6 (2500) 
3 (5000) 
6 (2500) 
o I 2500) 
1 ( 100) 
1 ( 25) 
o (2500) 
o (5000) 
o (10000) 
o (10000) 
43 (10000) 
o (10000) 
o (10000) 
o (l0000) 
o I 200) 
o ( 200) 
7 ( 200) 
o (10000) 
o I 200) 

Y 

N 

N 

N 

N 

y 

2 

6 

7 

o

200) 

200)

MEMBER DATA (deglkNmJrad1m) 
--------...-- (F"’Fixed, R"’Rel~ed) (."’cable length) 

Dir Dir Dir Memb No A Nede B 

Memb ltoIl9’le Node Axis Type Node A Node B See Mat Fixity Fixity

0.00 

0.00 

0.00

Norm 

Norm 

Norm

MEMBER CONCENTRATED LOADS (m,kN,kNm)

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF

" 16.667%

Load Sub Axes Load X Forcel Y Forcel Z Forcel 

case Mentb Loa Sys Posi Hon Moment: Moment Moment

" 33.333%

~.>C\ ’~i~t-~ -- " 50.000%

" 66.667%

" 83.333%

" 9.900

" 16.667%

" 110333~

" 50.000%

" 66.667%

" 83.333\

" 7.900

G 4.100

" 9.900

G 7.900

" 16.667%

G. 33.333\

G SO .000\

G 66.667%

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

-2.130 

0.000

0.000 

0.000 

0.000 

0.000

-2.130 

0.000

-2.130 

0.000

0.000 

0.000

-2.130 

0.000

0.000 

0.000 

0.000 

0.000

-2.130 

0.000

-69.200 

0.000

-2.130 

0.000

-2.130 

0.000 

-2.130 

0.000 

-2.130 

0.000

0.000 -2.130 

0.000 0.000 

0.000 -239.700 

0.000 0.000 

0.000 -17.600 

0.000 0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

-21.000 

0.000 

-21.000 

0.000 

-4.260 

0.000 

-4.260 

0.000 

-4.260 

0.000

-4.260 

0.000

’c;;3

’~’.

Length

11.905 

11.800 

8.200

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Load SUb Axes 

case Memb Load ByS 

G

2

LOAD CASE TITLES

LoacI 

Case Title

11.-~71 
I

Load X Forcel Y Forcel Z Forcel 

position MontQllt Moment Montent

I
G 9.900

83.333\ 0.000 -4.260 0.000 

0.000 0.000 0.000

G 16.667\

G 33.333%

G so .000>

" 66.667\

G 83.333%

G 7.90n

G 9.900

G 7.900

G 16.667%

G 33.333%

G 50.000%

G 66.667%

G 83.333%

G 9.900

G 16.667\

G 33.333\

G 50.000%

" 66.667%

G 83.333\

G 9.900

G 4.400

" 9.900

1 G 

80 1-2, 802-3, 150SHS E-F Clad.ding+roof+2ndary beams

I
3 G 

se 1-2, sc&SE2-3

2 Q 
sa 1-2, SG2-3. 150SHS E-F

roof+2ndary beams

4 Q 

SC 1-2, SC&SE2-3 roof

Roof

5 G 

SF 1-2 Cladding+roof+2ndary beams

6 G 

SE 1-2 Cladding+roof+2ndary beams 

7 Q 

SE 1-2 roof

NODE REACTIONS (kNtkNm)

Load case 1 (Linear): G

Node

X-Axis 

Force

Y-Axis 

Force

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

16.979 

62.871 

84.548 

165.802 

8.800 

8.800

Load case 2 (Linear): Q

Load 0.000 -347.800 

Raao 0.000 3470800

Node

X-Axis 

Force

LoacI 

Reac

Y-Axis 

Force

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

3.537 

17.463 

6.941 

14.059 

0.000 

0.000 

-42.000 

42.000

Z-Axis 

Foree

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Force

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
. 

0.000 

00000

0.000 

0.000

-67.000 

0.000 

-4.260 

0.000 

-4.260 

0.000 

-4.260 

0.000 

-4.260 

0.000 

-4.260 

0.000 

-61.000 

0.000 

-52.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

n.onn 

0.000

0.000 

0.000

0.000 

0.000

-52.000 

0.000 

-4.260 

0.000 

-4.260 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

-4.260 

0.000 

-4.260 

0.000 

-4.260 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

-36.400 

0.000 

-4.260 

0.000

0.000 

0.000

0.000 

0.000

-4.260 

0.000 

-4.260 

0.000 

-4.260 

0.000 

-4.260 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

-69.500 

0.000 

-18.700 

0.000 

-42.000 

0.000

0.000 

0.000

X-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

lIoment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

I0.000 

0.000

0.000 

0.000 

0.000 

0.000 I
0.000 

0.000

0.000 

0.000

I0.000 

0.000

0.000 

0.000

0.000 

0.000 I
0.000 

0.000

0.000 

0.000 

n.non 

0.000 I
0.000 

0.000 

0.000 

0.000 I
0.000 

0.000

I

I

I

Y-AXis 

lIament

I
Z-Axis 

I!omsnt

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

Y-Axis 

lIoment

I
z-Axis 

lIoment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

I
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SPACE cmss 9.03 (Win) ... BECA CAR’l"ER HOLLDIlJS A P"ERNi:R um

Jol:n Pa\21\...\Queenagata Zone J .. WaXebouse LeVel 2 open roof area check

ignera 4 Datel 14 J’Un 3004. 2.30 pm Jil’04e1 :3

2711265 Zone J

Lv!. 2 beams open roor area variations

Load case J (Linear) I G Mamb 3. case 1 (Linear): G

I
x-Axis V-Axis Z-Axis x-AXis Y-Axis Z-Axis Station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

Node Foroe Force Force Moment Moment Moment Location Force Shear Shear Torsion Moment Moment

1 0.000 21.934 0.000 0.000 0.000 0.000 0.000 0.000 8.800. 0.000 0.000 0.000 0.000’

2 0.000 66.366 0.000 0.000 0.000 0.000 0.820 0.000 8.800. 0.000 0.000 0.000 7.216

3 0.000 32.794 0.000 0.000 0.000 0.000 1.640 0.000 8.800. 0.000 0.000 0.000 14 .432

4 0.000 55.506 0.000 0.000 0.000 0.000 2.460 0.000 8.800. 0.000 0.000 0.000 21.648

I
5 0.000 0.000 0.000 0.000 0.000 0.000 3.280 0.000 8.800. 0.000 0.000 0.000 28.864

6 0.000 0.000 0.000 0.000 0.000 0.000 4.100 0.000 B.800. 0.000 0.000 0.000 36.080.

4.100 0.000 -8.8001 0.000 0.000 0.000 36.080.

Load 0.000 -176.600 0.000 4.100 0.000 -8.8001 0.000 0.000 0.000 36.080

Reac 0.000 176.600 0.000 4.920 0.000 -8.8001 0.000 0.000 0.000 28.864

5.740 0.000 -8.8001 0.000 0.000 0.000 21.64B

Load case 4 (Linear): Q 6.560 0.000 -B.8001 0.000 0.000 0.000 14.432

I
7.3BO 0.000 -B.8001 0.000 0.000 0.000 7.216

X-Axis Y-Axis Z-Axi X-Axis Y-Axis Z-Axis 8.200 0.000 -B.BOOI 0.000 0.000 0.000 0.000

Node Force Force Fore Moment Moment Moment

--=-------
Hemb 1.. case 2. ILinear\< Q

0.000
I 8.758 \ 0.000 0.000 0.000 0.000

0.000 43~ 0.000 0.000 0.000 0.000 Station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

0.000 17.186 0.000 0.000 0.000 0.000 Location Force Shear Shear Torsion Moment Moment

0.000 34.814 0.000 0.000 0.000 0.000

I
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.537. 0.000 0.000 0.000 0.0001

0.000 0.000 0.000 0.000 0.000 0.000 1.191 0.000 3.537* D.OOD 0.000 0.000 4.211

1.984 0.000 3.537. 0.000 0.000 0.000 7.018

Load 0.000 -104.000 0.000 1.984 0.000 3.537. 0.000 0.000 0.000 7.018

Reac 0.000 104.000 0.000 2.381 0.000 3.537. 0.000 0.000 0.000 8.421

3.572 0.000 3.537* 0.000 0.000 0.000 12.632

Load case 5 (Linear): (J 3.968 0.000 3.537. 0.000 0.000 0.000 14.035

I
3.968 0.000 3.537* 0.000 0.000 0.000 14.035

X-Axis Y-Axis Z-Axis x-Axis Y-Axis Z-Axis 4.400 0.000 3.537. 0.000 O.COO 0.000 15.562

Node Foree Foree Force Moment Moment Moment 4.400 0.000 3.537* 0.000 0.000 0.000 15.562

4.762 0.000 3.537. 0.000 0.000 0.000 16.842

0.000 16.780 0.000 0.000 0.000 0.000 5.952 O.DOD 3.537. 0.000 0.000 0.000 21.053

0.000 40.920 0.000 0.000 0.000 0.000 5.952 0.000 3.537. 0.000 0.000 0.000 21.053

0.000 0.000 0.000 0.000 0.000 0.000 5.953 0.000 3.537. 0.000 0.000 0.000 21.053

0.000 0.000 0.000 0.000 0.000 0.000 7.143 0.000 3.537* 0.000 0.000 0.000 25.263

I
0.000 0.000 0.000 0.000 0.000 0.000 7.937 0.000 3.537* 0.000 0.000 0.000 ’28.070

0.000 0.000 0.000 0.000 0.000 0.000 7.937 0.000 3.537* 0.000 0.000 0.000 28.070

8.334 0.000 3.537. 0.000 0.000 0.000 29.474

Load 0.000 -57.700 0.000 9.524 0.000 3.537. 0.000 0.000 0.000 33.684

()
Reac 0.000 57.700 0.000 9.900 0.000 3.537. 0.000 0.000 0.000 \f~i~@~:9.900 0.000 -17.463’ 0.000 0.000 0.000

Load case 6 ILinear), G 9.921 0.000 -17.4630 0.000 0.000 0.000 34.651
-,,#

9.921 0.000 -17.4631 0.000 0.000 0.000 34.651

I X-Axis Y-Axis z-Axis x-AXis Y-Axis Z-Axis 10.715 0.000 -17.4631 0.000 0.000 0.000 20.790

Node Force Force Force Moment Moment Mamsnt 11.905 0.000 -17.4631 0.000 0.000 0.000 0.000

0.000 34.144 0.000 0.000 0.000 0.000 Memb 2 # case 2 ILinear) ,Q

0.000 75.356 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 station Axial v-Axis z-Axis X-Axis Y-Axis Z-Axis

0.000 0.1300 0.000 0.000 0.000 0.000 Location Force Shear Shear Torsion Moment Moment

I
0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 6.941. 0.000 0.000 0.000 0.000

1.lBO 0.000 6.941* 0.000 0.000 0.000 8.190

Load 0.000 -109.500 0.000 1.967 0.000 6.941. 0.000 0.000 0.000 13.650

Reac 0.000 109.500 0.000 1.967 0.000 6.94.1- 0.000 0.000 0.000 13.650

2.360 0.000 6.941. 0.000 0.000 0.000 16.380

Load case 7 (Linear) f Q 3.540 0.000 6.941"" 0.000 0.000 0.000 24.570

I
3.933 0.000 6.941* 0.000 0.000 0.000 27.300

x-Axis Y-Axis Z-Axis x-Axis Y-Axis z-Axis 3.933 0.000 6.941"" 0.000 0.000 0.000 27.300

Node Force Force Force Moment Moment M-..t 4.720 0.000 6.941* 0.000 0.000 0.000 32.760

5.900 0.000 6.941. 0.000 0.000 0.000 40.950

1 0.000 7.073 0.000 0.000 0.000 0.000 5.900 0.000 6.941* 0.000 0.000 0.000 40.950

2 0.000 34.927 0.000 0.000 0.000 0.000 7.080 0.000 6.941* 0.000 0.000 0.000 49.140

3 0.000 0.000 0.000 0.000 0.000 0.000 7.B67 0.000 6.941* 0.000 0.000 0.000 54.600

I
4 0.000 0.000 0.000 0.000 0.000 0.000 7.867 0.000 6.941"" 0.000 0.000 0.000 54.600

5 0.000 0.000 0.000 0.000 0.000 0.000 7.900 0.000 6.941. 0.000 0.000 0.000 54.831""

6 0.000 0.000 0.000 0.000 0.000 0.000 7.900 0.000 -14.0591 0.000 0.000 0.000 54.831.

8.260 0.000 -14.0591 0.000 0.000 0.000 49.770

Load 0.000 -42.000 0.000 9.440 0.000 -14.0591 0.000 0.000 0.000 33.180

Reac 0.000 42.000 0.000 9.833 0.000 -14.0591 0.000 0.000 0.000 27.651

9.833 0.000 -14.0591 0.000 0.000 0.000 27.651

10.620 0.000 -14.0591 0.000 0.000 0.000 16.590

I
INTERMEDIATE FORCES AND MOMENTS’ (m,kN.kNm) 11.800 0.000 -14.0590 0.000 0.000 0.000 0.0001

------------------------------- (*=Maximum. I-Minimum)
Mamb 3. case 2 ILinear) , Q

Memb 1, case 1 (Linear) t G
station AXial Y-Axi Z-Axis X-Axis Y-Axis Z-Axis

Station Axial Y-Axis z-Axis X-Axis Y-Axis Z-Axis Location Force Shear Shear Torsion Moment Moment

Laoation Foree Shear Shear Torsion Moment Moment

IQ
0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 16.979* 0.000 0.000 0.000 0.000 0.820 0.000 0.000 0.000 0.000 0.000 0.000

1.191 0.000 16.979* 0.000 0.000 0.000 20.214 1.640 0.000 0.000 0.000 0.000 0.000 0.000

1.984 0.000 16.979* 0.000 0.000 0.000 33.691 2.460 0.000 0.000 0.000 0.000 0.000 0.000

1.984 0.000 14.849 0.000 0.000 0.000 33.691 3.280 0.000 0.000 O~OOO 0.000 0.000 0.000

2.381 0.000 14.849 0.000 0.000 0.000 39.583 4.100 0.000 0.000 0.000 0.000 0.000 0.000

3.572 0.000 14.849 0.000 0.000 0.000 57.261 4.100 0.000 0.000 0.000 0.000 0.000 0.000

3.968 0.000 14.849 0.000 0.000 0.000 63.153 4.100 0.000 0.000 0.000 0.000 0.000 0.000

I
3.968 0.000 12.719 0.000 0.000 0.000 63.153 4.920 0.000 0.000 0.000 0.000 0.000 0.000

4.400 0.000 12.719 0.000 0.000 0.000 68.644 5.740 0.000 0.000 0.000 0.000 0.000 0.000

4.400 0.000 12.719 0.000 0.000 0.000 68.644 6.560 0.000 0.000 0.000 0.000 0.000 0.000

4.762 0.000 12.719 0.000 0.000 0.000 73.249 7.380 0.000 0.000 0.000 0.000 0.000 0.000

5.952 0.000 12.719 0.000 0.000 0.000 88.391 8.200 0.000 0.000 0.000 0.000 0.000 0.000

5.952 0.000 10.589 0.000 0.000 0.000 B8.391

5.953 0.000 10.589 0.000 0.000 0.000 88.391 Memb 1. case 3 ILinear) , G

I
7.143 0.000 10.589 0.000 0.000 0.000 100.998

7.937 0.000 10.589 0.000 0.000 0.000 109.403 Station AXial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

7.937 0.000 8.459 0.000 0.000 0.000 109.403 Location Force Shear Shear Torsion Moment Moment

8.334 0.000 8.459 0.000 0.000 0.000 112.760

9.524 0.000 B.459 0.000 0.000 0.000 122.830 0.000 0.000 21.934. 0.000 0.000 0.000 0.000

9.900 0.000 8.459 0.000 0.000 0.000 126.011* 1.191 0.000 21.934"" 0.000 0.000 0.000 26.112

9.900 0.000 -60.741 0.000 0.000 0.000 ~~~H~ :U. 1.984 0.000 21.934* 0.000 0.000 0.000 43.521

9.921 0.000 -60.741 0.000 0.000 0.000 24: 748 1.984 0.000 17.674 0.000 0.000 0.000 43.521

I
9.921 0.000 -62.8711 0.000 0.000 0.000 124.748 2.381 0.000 17.674 0.000 0.000 0.000 50.534

10.715 0.000 -62.8711 0.000 0.000 0.000 74.847 3.572 0.000 17.674 0.000 0.000 0.000 71.575

11.905 0.000 -62.8711 0.000 0.000 0.000 0.0001 3.968 0.000 17.674 0.000 0.000 0.000 78.588

3.968 0.000 13.414 0.000 0.000 0.000 78.588

Memb 2. Case 1 ILinear), G 4.400 0.000 13.414 0.000 0.000 0.000 84.379

4.400 0.000 13.414 0.000 0.000 0.000 84.379

station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis 4.762 0.000 13.414 0.000 0.000 0.000 B9.235

I
Location Force Shear Shear ’l’orsion Moment Moment 5.952 0.000 13.414 0.000 0.000 0.000 105.204

5.952 0.000 9.154 0.000 0.000 0.000 105.204

0.000 0.000 84.54S"" 0.000 0.000 0.000 0.000 5.953 0.000 9.154 0.000 0.000 0.000 105.204

1.180 0.000 84.548. 0.000 0.000 0.000 99.766 7.143 0.000 9.154 0.000 0.000 0.000 116.102

1.967 0.000 84.548. 0.000 0.000 0.000 166.281 7.937 0.000 9.154 0.000 0.000 0.000 123.367

1.967 0.000 82.418 0.000 0.000 0.000 166.281 7.937 0.000 4.894 0.000 0.000 0.000 123.367

2.360 0.000 82.418 0.000 0.000 0.000 198.695 8.334 0.000 4.894 0.000 0.000 0.000 125.309

I
3.540 0.000 82.418 0.000 0.000 0.000 295.948 9.524 0.000 4.894 0.000 0.000 0.000 131.135

3.933 0.000 82.418 0.000 0.000 0.000 328.363 9.900 0.000 4.894 0.000 0.000 0.000 132,915’

3.933 0..000 80.288 0.000 0.000 0.000 328.363 9.900 0.000 -62.106 0.000 0.000 0.000 132.975.

4.720 0.000 80.288 0.000 0.000 0.000 391.526 9.921 0.000 -62.106 0.000 0.000 0.000 131.684

5.900 0.000 80.288 0.000 0.000 0.000 486.265 9.921 0.000 -66.366’ 0.000 0.000 0.000 131.684

5.900 0.000 78.158 0.000 0.000 0.000 486.265 10.715 0.000 -66.3661 0.000 0.000 0.000 79.009

7.080 0.000 78.158 0.000 0.000 0.000 578.492 11.905 0.000 -66.3661 0.000 0.000 0.000 0.000’

7.B67 0.000 78.158 0.000 0.000 0.000 639.979

2&;\.t\~rI
7.867 0.000 76.028 0.000 0.000 0.000 639.979 Mexob 2. case 3 (Linear): G

7.900 0.000 76.028 0.000 0.000 0.000 642.510""

7.900 0.000 -163.672 0.000 0.000 0.000 642.510"" Station Axial Y":Axis Z-Axis X-Axis

8.260 0.000 -163.672 0.000 0.000 0.000 583.588 Location Foree Shear Shear Torsion

9 .440 0.000 -163.672 0.000 0.000 0.000 390.455

9 .833 0.000 -163.672 0.000 0.000 0.000 326.084 0.000 0.000 32.794"" 0.000 0.000 0.000 0.000

9.833 0.000 -165.8021 0.000 0.000 0.000 326.0B4 1.1BO 0.000 32.794. 0.000 0.000 0.000 38.697

I
10.620 0.000 -165.8021 0.000 0.000 0.000 195.646 1.967 0.000 32.794* 0.000 0.000 0.000 64.496

11. BOO 0.000 -165.8021 0.000 0.000 0.000 0.000’ 1.967 0.000 28.534 0.000 0.000 0.000 64.496



---~--~--~~~~~,--~._--"’- _~__C~_~-_____ ___ ~";;i1
,i;,}

Si’ACE <mas 9.03 (Win) - BECA C!I.RfER llOLLDlGS &. It’ERI tlrD

IJob. 1’.\27\... \Q&leente Zone J - W&J:’ehoQse Level a open roof area oheck

Designer. ISba Date. 1.4 t1Un 2004, 2.30 pm pqe.3

271.3.265 Zona J

Lvl 2 beams open rooE area variations

station Axial V-Axis Z-Axis X-AXis Y-Axis Z-Axis Station Axial Y-Axis Z-Axis x-Axis Y-Axis z-Axis

Location Force Shear Shear Torsion Moment Moment Location Force Shear shear Torsion Moment Moment

I2.360 0.000 28.534 0.000 0.000 0.000 75.119 5.953 0.000 4.000 0.000 0.000 0.000 74.527

3.540 0.000 28.534 0.000 0.000 0.000 109.389 7.143 0.000 4.000 0.000 0.000 0.000 79.290

3.933 0.000 28.534 0.000 0.000 0.000 120.611 7.937 0.000 4.000 0.000 0.000 0.000 82.465’

3.933 0.000 24.274. 0.000 0.000 0.000 120.611 7.937 0.000 -0.260 0.000 0.000 0.000 82.465*

4.720 0.000 24.274 0.000 0.000 0.000 139.708 8.334 0.000 -0.260 0.000 0.000 0.000 82.362

5.900 0.000 24.274 0.000 0.000 0.000 168.351 9.524 0.000 -0.260 0.000 0.000 0.000 82.053

5.900 0.000 20.014 0.000 0.000 0.000 168.351 9.900 0.000 -0.260 0.000 0.000 0.000 81.955

I7.080 0.000 20.014 0.000 0.000 0.000 191.968 9.900 0.000 -36.560 0.000 0.000 0.000 81.955

7.867 0.000 20.014 0.000 O.ODO 0.000 207.713 9.921 0.000 -36.660 0.000 0.000 0.000 81.193

7.867 0.000 15.754 0.000 0.000 0.000 207.113 9.921 0.000 -40.9201 0.000 0.000 0.000 81.193

7.900 0.000 15.754 0.000 0.000 0.000 Z~4l ~ 10.715 0.000 -40.9201 0.000 0.000 0.000 48.715

7.900 0.000 -51.246 0.000 0.000 0.000 208.237* 11.905 0.000 -40.9201 0.000 0.000 0.000 0.000’

8.260 0.000 -51.246 0.000 0.000 0.000 189.789

9.440 0.000 -51.246 0.000 0.000 0.000 129.319 Memb 2, case 5 (Linear), G

I9.B33 0.000 -51.246 0.000 0.000 0.000 109.164

9.833 0.000 -55.5061 0.000 0.000 0.000 109.164 Station Axial Y-Aleis z-Axis X-Axis Y-Axis Z-Axis

10.620 0.000 -55.5061 0.000 0.000 0.000 65.497 Location Force Shear Shear Torsion Mament Mcmant

11.800 0.000 -55.5061 0.000 0.000 0.000 0.0001

0.000 0.000 0.000 0.000 0.000 0.000 0.000

Memb 3, Case 3 (Linear), a 1.180 0.000 0.000 0.000 0.000 0.000 0.000

1.967 0.000 0.000 0.000 0.000 0.000 0.000

station Axial Y-Axis Z-Axis X-AXis Y-Axis Z-Axis 1.967 0.000 0.000 0.000 0.000 0.000 0.000

ILocation Force Shear Shear Torsion Moment Moment 2.360 0.000 0.000 0.000 0.000 0.000 0.000

3.540 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.933 0.000 0.000 0.000 0.000 0.000 0.000

0.820 0.000 0.000 0.000 0.000 0.000 0.000 3.933 0.000 0.000 0.000 0.000 0.000 0.000

1.640 0.000 0.000 0.000 0.000 0.000 0.000 4.720 0.000 0.000 0.000 0.000 0.000 0.000

2.460 0.000 0.000 0.000 0.000 0.000 0.000 5.900 0.000 0.000 0.000 0.000 0.000 0.000

3.280 0.000 0.000 0.000 0.000 0.000 0.000 5.900 0.000 0.000 0.000 0.000 0.000 0.000

I4.100 0.000 0.000 0.000 0.000 0.000 0.000 7.080 0.000 0.000 0.000 0.000 0.000 0.000

4.100 0.000 0.000 0.000 0.000 0.000 0.000 7.867 0.000 0.000 0.000 0.000 0.000 0.000

4.100 0.000 0.000 0.000 0.000 0.000 0.000 7.867 0.000 0.000 0.000 0.000 0.000 0.000

4.920 0.000 0.000 0.000 0.000 0.000 0.000 7.900 0.000 0.000 0.000 0.000 0.000 0.000

5.740 0.000 0.000 0.000 0.000 0.000 0.000 7.900 0.000 0.000 0.000 0.000 0.000 0.000

6.560 0.000 0.000 0.000 0.000 0.000 0.000 8.260 0.000 0.000 0.000 0.000 0.000 0.000

7.380 0.000 0.000 0.000 0.000 0.000 0.000 9.440 0.000 0.000 0.000 0.000 0.000 0.000

8.200 0.000 0.000 0.000 0.000 0.000 0.000 9.833 0.000 0.000 0.000 0.000 0.000 0.000

I9.833 0.000 0.000 0.000 0.000 0.000 0.000

Memb 1. case 4 (Linear): Q 10.620 0.000 0.000 0.000 0-;000 0.000 0.000

11.800 0.000 0.000 0.000 0.000 0.000 0.000

Station Axial Y-Axis z-Axis X-Axis Y-Axis Z-Axis

Location Force Shear Shear Torsion Moment Moment Me:mb 3, Case 5 (Linear), G

0.000 0.000 8.758* 0.000 0.000 0.000 0.0001 Station Axial Y-Axis z-Axis x-Axis Y-Axis z-Axis

I1.191 0.000 8.758* 0.000 0.000 0.000 10.426 Location Force Shear Shear Torsion Mament Moment

1.984 0.000 8.758* 0.000 0.000 0.000 17.377

1.984 0.000 8.758* 0.000 0.000 0.000 17.377 0.000 0.000 0.000 0.000 0.000 0,000 0.000

2.381 0.000 8,758* 0.000 0.000 0.000 20.852 0.820 0.000 0.000 0.000 0.000 0,000 0.000

3.572 0.000 8.758* 0.000 0.000 0.000 31.278 1.640 0.000 0.000 0.000 0.000 0.000 0.000

3.968 0.000 8.758* 0.000 0.000 0.000 34.753 2.460 0.000 0.000 0.000 0.000 0.000 0.000

3.968 0.000 8.758* 0.000 0.000 0.000 34.753 3.280 0.000 0.000 0.000 0.000 0.000 0.000

4.400 0.000 8.758* 0.000 0.000 0.000 38.534 4.100 0.000 0.000 0.000 0.000 0.000 0.000

I4.400 0.000 8.758* 0.000 0.000 0.000 38.534 4.100 0.000 0.000 0.000 0.000 0.000 0.000

4.762 0.000 8.758* 0.000 0.000 0.000 41.704 4.100 0.000 0.000 0.000 0.000 0.000 0.000

5.952 0.000 8.758* 0.000 0.000 0.000 52.130 4.920 0.000 0.000 0.000 0.000 0.000 0.000

5.952 0.000 8.758. 0.000 0.000 0.000 52.130 5.740 0.000 0.000 0.000 0.000 0.000 0.000

5.953 0.000 8.758* 0.000 0.000 0.000 52.130 5.560 0.000 0.000 0.000 0.000 0,000 0.000

7.143 0.000 8.758* 0.000 0.000 0.000 62.556 7.380 0.000 0.000 0.000 0.000 0.000 0.000

7.937 0.000 8.758* 0.000 0.000 0.000 69.507 8.200 0.000 0.000 0.000 0.000 0.000 0.000

I7.937 0.000 8.758* 0.000 0.000 0.000 69.507

8.334 0.000 8.758* 0.000 0.000 0.000 72.982 Mentb 1, case 6 (Linear), G

9.524 0.000 8.758* O.GGO G.OOO 0.000 83.408

9 .900 0.000 8.758* 0.000 0.000 0.000 ,86.701:*,. station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

9.900 0.000 -43.2421 0.000 0.000 0.000 86.701* Location Force Shear shear Torsion Momant Moment

9.921 0.000 -43.2421 0.000 0.000 0.000 85.802

9.921 0.000 -43.2421 0.000 0.000 0.000 85.802 0.000 0.000 34.144* 0.000 0.000 0.000 0.0001

10.715 0.000 -43.2421 0.000 0.000 0.000 51.480 1.191 0.000 34.144* 0.000 0.000 0.000 40.648

I11.905 0.000 -43.2421 0.000 0.000 0.000 0.000 1.984 0.000 34.144* 0.000 0.000 0.000 67.748

1.984 0,000 29.884 0.000 0.000 0.000 67.748

Memb 2. case 4 (Linear), Q 2.381 0.000 29.884 0.000 0.000 0.000 79.606

3.572 0.000 29.884 0.000 0.000 0.000 115.182

Station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis 3.968 0.000 29.884 0.000 0.000 0.000 127.040

Location Force Shear Shear Torsion _. Moment 3.968 0.000 25.624 0.000 0.000 0.000 127.040

4.400 0.000 25.624 0.000 0.000 0.000 138.101

I0.000 0.000 17.186* 0.000 0.000 0.000 0.0001 4.400 0.000 6.924 0.000 0.000 0.000 138.101

1.180 0.000 17.186. 0.000 0.000 0.000 20.280 4.762 0.000 6.924 0.000 0.000 0.000 140.608

1.967 0.000 17.186* 0.000 0.000 0.000 33.801 5.952 0.000 6.924 0.000 0.000 0.000 148.850

1.967 0.000 17.186* 0.000 0.000 0.000 33.801 5.952 0.000 2.664 0.000 0.000 0.000 148.850

2.360 0.000 17.186* 0.000 0.000 0.000 40.560 5.953 0.000 2.664 0.000 0.000 0.000 148.850

3.540 0.000 17.186* 0.000 0.000 0.000 60.840 7.143 0.000 2.664 0.000 0.000 0.000 152.021

3.933 0.000 17.186* 0.000 0.000 0.000 67.599 7.937 0.000 2.664 0.000 0.000 0.000 154.135*

3.933 0.000 17.186* 0.000 0.000 0.000 67.599 7.937 0.000 -1.596 0.000 0.000 0.000 154.135*

I4.720 0.000 17.186* 0.000 0.000 0.000 81.120 8.334 0.000 -1.596 0.000 0.000 0.000 153.502

5.900 0.000 17.186* 0.000 0.000 0.000 101.400 9.524 0.000 -1.596 0.000 0.000 0.000 151.601

5.900 0.000 .17.186* 0.000 0.000 0.000 101.400 9.900 0.000 -1.596 0.000 0.000 0.000 151.001

7.080 0.000 17.186* 0.000 0.000 0.000 121.680 9.900 0.000 -71.096 0.000 0.000 0.000 151.001

7.867 0.000 17.186* 0.000 0.000 0.000 135.201 9.921 0.000 -71.096 0.000 0.000 0.000 149.523

7.867 0.000 17.186* 0.000 0.000 0.000 135.201 9.921 0.000 -75.3561 0.000 0.000 0.000 149.523

7.900 0.000 17.186* 0.000 0.000 0.000 1.35.773* 10.715 0.000 -75.3561 0.000 0.000 0.000 89.712

I7.900 0.000 -34.8141 0.000 0.000 0.000
.’ 35;;;~.i3.’,’i\ 11.905 0.000 -75.356’ 0.000 0.000 0.000 0.000

8.260 0.000 -34.8141 0.000 0.000 0.000 123.240

9.440 0.000 -34.8141 0.000 0.000 0.000 82.160 Memb 2, case 6 (Linear): G

9.833 0.000 -34.8141 0.000 0.000 0.000 68.468

9.833 0.000 -34.8141 0.000 0.000 0.000 68.468 station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

10.620 0.000 -34.8141 0.000 0.000 0.000 41.080 Location Force Shear Shear Torsion M01Il6Dt Moment

11.800 0.000 -34.8141 0.000 0.000 0.000 0.000

I
0.000 0.000 0.000 0.000 0.000 0.000 0.000

Memb 3, case 4 (Linear), Q 1.180 0.000 0.000 0.000 0.000 0.000 0.000

1.967 0.000 0.000 0.000 0.000 0.000 0.000

station Axial Y-Axis Z-Axis X-Axis Y-Axis z-Axis 1.967 0.000 0.000 0.000 0.000 0.000 0.000

Location Forcs Shear Shear Torsion _t Moment 2.360 0.000 0.000 0.000 0.000 0.000 0.000

3.540 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.933 0.000 0.000 0.000 0.000 0.000 0.000

0.820 0.000 0.000 0.000 0.000 0.000 0.000 3.933 0.000 0.000 0.000 0.000 0.000 0.000

I1.640 0.000 0.000 0.000 0.000 0.000 0.000 4.720 0.000 0.000 0.000 0.000 0.000 0.000

2.460 0.000 0.000 0.000 0.000 0.000 0.000 5.900 0.000 0.000 0.000 0.000 0.000 0.000

3.280 0.000 0.000 0.000 0.000 0.000 0.000 5.900 0.000 0.000 0.000 0.000 0.000 0.000

4.100 0.000 0.000 0.000 0.000 0.000 0.000 7.080 0.000 0.000 0.000 0.000 0.000 0.000

4.100 0.000 0.000 0.000 0.000 0.000 0.000 7.867 0.000 0.000 0.000 0.000 0.000 0.000

4.100 0.000 0.000 0.000 0.000 0.000 0.000 7.867 0.000 0.000 0.000 0.000 0.000 0.000

4.920 0.000 0.000 0.000 0.000 0.000 0.000 7.900 0.000 0.000 0.000 0..000 0.000 0.000

I5.740 0.000 0.000 0.000 0.000 0.000 0.000 7.900 0.000 0.000 0.000 0.000 0.000 0.000

6.560 0.000 0.000 0.000 0.000 0.000 0.000 8.260 0.000 0.000 0.000 0.000 0.000 0.000

7.380 0.000 0.000 0.000 0.000 0.000 0.000 9.440 0.000 0.000 0.000 0.000 0.000 0.000

8.200 0.000 0.000 0.000 0.000 0.000 0.000 9.833 0.000 0.000 0.000 0.000 0.000 0.000

9.833 0.000 0.000 0.000 0.000 0.000 0.000

Memb 1. Case 5 (Linear): G 10.620 0.000 0.000 0.000 0.000 0.000 0.000

11.800 0.000 0.000 0.000 0.000 0.000 0.000

Station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

ILocation Force Shear Shear Torsion Moman’ Moment Hemb 3, Case 6 (Linear): G

0.000 0.000 16.780* 0.000 0.000 0.000 0.000 Station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

1.191 0.000 16.780. 0.000 0.000 0.000 19.977 L.oca.tion Force Shear Shear Torsion MQD!Sllt Moment

1.984 0.000 16.780* 0.000 0.000 0.000 33.296

1.984 0.000 12.520 0.000 0.000 0.000 33.296 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.381 0.000 12.520 0.000 0.000 0.000 38.264 0.820 0.000 0.000 0.000 0.000 0.000 0.000

I3.572 0.000 12.520 0.000 0.000 0.000 53.169 1.640 0.000 0.000 0.000 0.000 0.000 0.000

3.968 0.000 12.520 0.000 0.000 0.000 58.137 2.460 0,000 0.000 0.000 0.000 0.000 0.000

3.968 0.000 8.260 0.000 0.000 0.000 58.137 3.280 0.000 0.000 0.000 0.000 0.000 0.000

4.400 0.000 8.260 0.000 0.000 0.000 61. 703 4.100 0.000 0.000 0.000 0.000 0.000 0.000

4.400 0.000 8.260 0.000 0.000 0.000 61.703 4.100 0.000 0.000 0.000 0.000 0.000 0.000

4.162 0.000 8.260 0.000 0.000 0.000 64.694 4.100 0.000 0.000 0.000 0.000 0.000 0.000

5.952 0.000 8.260 0.000 0.000 0.000 74.527 4.920 0.000 0.000 0.000 0.000 0.000 0.000

5.952 0.000 4.000 0.000 0.000 0.000 74.527 5.740 0.000 0.000 0.000 0.000 0.000 0.000

I
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Station Axial Y-Axis z-Axis X-Axis Y-Axis Z-Axis

Location Force Shear Shear Torsion lIoment Moment

I 6.560 0.000 0.000 0.000 0.000 0.000 0.000

7.380 0.000 0.000 0.000 0.000 O.DOO 0.000

8.200 0.000 0.000 0.000 0.000 0.000 0.000

Memb 1, Case 7 (Linear) ,Q

I
Station Axial Y-AXis z-Axis X-Axis Y-Axis z-Axis

Location Force Shear Shear Torsion Moment Moment

0.000 0.000 7.013" 0.000 0.000 0.000 0.0001

1.191 0.000 7.073" 0.000 0.000 0.000 8.421

1.984 0.000 7.073" 0.000 0.000 0.000 14.035

1.984 O.OOD 7.073" 0.000 0.000 O.DOa 14 .035

2.381 0.000 7.073" 0.000 0.000 0.000 16.842

I
3.572 0.000 7.073" 0.000 0.000 0.000 25.263

3.968 0.000 "1.073" 0.000 0.000 0.000 28.070

3.96B 0.000 ’1.013" 0.000 0.000 0.000 28.070

4.400 0.000 7.073" 0.000 0.000 0.000 31.123

4.400 0.000 7.073" 0.000 0.000 0.000 31.123

4.762 0.000 7.073" 0.000 0.000 0.000 33.684

5.952 0.000 7.073. 0.000 0.000 0.000 42.105

I
5.952 0.000 7.073" 0.000 0.000 0.000 42.105

5.953 0.000 7.073. 0.000 0.000 0.000 42.105

7.143 0.000 7.073’" 0.000 0.000 0.000 50.526

7.937 0.000 7.073" 0.000 0.000 0.000 56.140

7 .937 0.000 7.073" 0.000 0.000 0.000 56.140

8.334 0.000 7.073" 0.000 0.000 0.000 58.947

9.524 0.000 7 .073" 0.000 0.000 0.000 67.368

I
9.900 0.000 7.073" 0.000 0.000 0.000 70.02S.

9.900 0.000 -34.9271 0.000 0.000 0.000 70.02S"

9.921 0.000 -34.9271 0.000 0.000 0.000 69.301

9.921 0.000 -34.927. 0.000 0.000 0.000 69.301

10.715 0.000 -34.9271 0.000 0.000 0.000 41.580

11.905 0.000 -34.9271 0.000 0.000 0.000 0.000

Hem 2, case 7 (Linear) .II

I station Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

Location Force Shear Shear ’l’orsion Moment lI""""t

0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.180 0.000 0.000 0.000 0.000 0.000 0.000

1.967 0.000 0.000 0.000 0.000 0.000 0.000

I
1.967 0.000 0.000 0.000 0.000 0.000 0.000

2.360 0.000 0.000 0.000 0.000 0.000 0.000

3.540 0.000 0.000 0.000 0.000 0.000 C.OOO

3.933 0.000 0.000 0.000 0.000 0.000 0.000

3.933 0.000 0.000 0.000 0.000 0.000 0.000

4.720 0.000 0.000 0.000 0.000 0.000 0.000

5.900 0.000 0.000 0.000 0.000 0.000 0.000

5.900 0.000 0.000 0.000 0.000 0.000 0.000

I
7.080 0.000 0.000 0.000 0.000 0.000 0.000

7.867 0.000 0.000 0.000 0.000 0.000 0.000

7.867 0.000 0.000 0.000 0.000 0.000 0.000

7.900 0.000 0.000 0.000 0.000 0.000 0.000

7.900 0.000 0.000 0.000 0.000 0.000 0.000

8.260 0.000 0.000 0.000 0.000 0.000 0.000

9.440 0.000 0.000 0.000 0.000 0.000 0.000

I
9.833 0.000 0.000 0.000 0.000 0.000 0.000

9.B33 0.000 0.000 0.000 0.000 0.000 0.000

10.620 0.000 0.000 0.000 0.000 0.000 0.000

11.800 0.000 0.000 0.000 0.000 0.000 0.000

Mmob 3, Case 7 (Linear) .Q

Station Axial Y-AXis z-Axi x-Axis Y-Axis z-Axis

I
Location Force Shear - Torsion lIoment Moment

0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.820 0.000 0.000 0.000 0.000 0.000 0.000

1.640 0.000 0.000 0.000 0.000 0.000 0.000

2.460 0.000 0.000 0.000 0.000 0.000 0.000

3.280 0.000 0.000 0.000 0.000 0.000 0.000

I
4.100 0.000 0.000 0.000 0.000 0.000 0.000

4.100 0.000 0.000 0.000 0.000 0.000 0.000

4.100 0.000 0.000 0.000 0.000 0.000 0.000

4.920 0.000 O. OO 0.000 0.000 0.000 0.000

5.740 0.000 0.000 0.000 0.000 0.000 0.000

6.560 0.000 0.000 0.000 0.000 0.000 0.000

7.380 0.000 0.000 0.000 0.000 0.000 0.000

8.200 0.000 0.000 0.000 0.000 0.000 0.000

I@

I

I

I

I

I

I
.

2L\1059



COBENZ97 1.2 a

o HyIsnd C<<tsu:Ianrs Ud f998 

lb!:nce No.: 99D7D2

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

. .. --~ .".~~~.~ 

: .2,....~-.~-.1

I
USER: Beca carter Hollings & Femer Ltd: Wellington 

JOB NAME: QueensgateZoneZJ LVL2 PAGE:5 

SECTION: SG .Nt.", 

JOB No.: 2711265/109 DESIGN: dbs 

DATE: 14-Jun-04 CHECK:

I

I
15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 55Omm, then bending strength must be provided by 
the non-composlte steel beam only. DefJeclton may be ceJculated using the composite seclton with a minimum of 25% composite action. 
Refer cI13.4.1.3 NZS3404:Parl:l997

INPUT DATA 

Beam Layout and ProperUes 

BeamSpan: 

OVerhang:(Beam ee): 

Adj. Beam Centres: 

Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precamber

11905 mm 

100 mm 

8200 mm 

160 mm 

9OOWB175 

300 MPa 

Omm

II CI13.4.1.3

Decking and Slab ProperUes 
Deck Type: 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span: 2000 mm 

Slab ThIckness: 160 mm 

Slab Mass: 3.17 KPa 

Concreta Strength: 40.0 MPa 

Concreta Density: 2350 kgIm3

Shear Studs

Stud Diameter: 19 mm

Weld.Stud Height : 95 mm

No. of Studs /Beam : 78

Studs /Flange Width: 1

StudUTS: 415 MPa

Loading

Super. Dead Load: 0.50 KPa

Other Super. DL : 9.11 KN/m

Super live Load: 6.50 KPa

Other Super. LL : 2.00 KN/m

Construction LL:

I) Deck Placement 0.30 KPa

II) Cone. Placement 0.90 KPa

Load Factors

(jIu: Ultimata : 0.60

(jI1: Long Term: 0.70

(jIs: Short Term : 1.00

Deflections

Shrinkage Strain: 0.0003

Vibration

Long Term LL: 1.00 KPa

Damping Available: 4.0%

Welded Flange I Web

MInimum Plata UTS: Fup 440 MPa

Weld Metal UTS: Fuw 530 MPa

I

RESULTS

Stage I : Deck Placement

Factored Bending Moment : 80 KNm

Depend. Bending Strength 613 KNm

Stage II : Concreta Placement

Factored Bending Moment: 439 KNm

Depend. Bending Strength 2025 KNm

% Composite ActIon 71 %

Bending Strength

Bending Strength Required: . 1401 KNm

Composite Bending Strength : 2920 KNm II CI13.4.1.3

Non-Composlte Bending Strength: 2025 KNm

Shear Strength
Shear Strength Required: 471 kN .,
Dependable Shear Strength: 1750 kN

Unshored Bottom Flange Tension

Serviceability Flange Stress: 123 MPa

Allow. Bottom Range Stress: 270 MPa

Deflections (AssumIng Level Screedlng)
Net Staal Beam Immed.: 6.7mm

SDL+eps LL+Shrlnk+Creep: 16.9 mm

Span/DF : Staallmmedlata: 1771

Span/DF : Top of Concrete: 705,

Spen/DF : Staal Total: so4c

Vibration

Natural Frequency : 8.09 Hz

Defleclton Due to 1.0 kN Point

Load at Midspan : 0.02 mm

Initial Amplitude from Heel Drop 0.033 mm

Damping Required : 2.9%

FRR: Fire Resistance RatIng

Composite SectIon Rating: 24.2 mln

Non-eomposlte SectIon RatIng: 20.9 mln

Welded Flange I Web

Top Range:vwt VdepQt/ls 1.73 KN/mm

Weld Leg Reqd: SP Single side 10mm

Double side 5mm

Bottom Flange:vwb: VdepQblls 1.73 KN/mm

Weld Leg Reqd: SP Single side 10 mm

Double side 5 mm

Comparative Cost

StaeVkg: $1.55
Shear Stud : $3.50

Comparative Cost Factor. $3,502

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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COBENZ97 1.2 a USER: Beca Carter Hollings & Femer Lid: Wellington 
JOB NAME : Queensgate Zone ZJ LVl2 PAGE:5 

SECTION: SG 2-3i 

JOB No.: 2711265/109 DESIGN: dbs 

DATE: 14-Jun-04 CHECK:

CSt Hyland ConsuIan1s UtI 199B 

lJ:e/JC8No.: tJ9CJ7rJZ

COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer c113.4.1.3 NZS3404:Part:1997

}, ,., ’-’ ) 
a.’" f o&.

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

BearnSpan : 11800 mm Factored Bending Moment : 78 KNm

Overheng:(Beam ee): 100 mm Ii CI13.4.1.3 Depend. Bending Strength 621 KNm

Adj. Beam Centres : 8200 mm

Stud Edge Distance 160 mm Stage II : Concrete Placement
Beam Size 9OOWB175 Factored Bending Moment : 431KNm

Beam YIeld Stress 300 MPa Depend. Bending Strength 2025 KNm

Precamber o mm

% Composite ActIon 71 %

Decking and Slab Properties
Deck Type : 0.75 HI-Bond Bending Strength
Deck Span Type : Triple Bending Strength Required : 1990 KNm

DeckSpan: 2000 mm Composite Bending Strength : 2919 K/ilm II CI13.4.1.3

Slab ThIckness : 160 mm Non-Composlte Bending Strength: 2025 KNm

Slab Mess: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
674 kN fI’Concrete Density : 2350 kg/m3 Shear Strength Required:

Dependable Shear Strength: 1750 kN,
Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension
Weld.Stud Height : 95 mm Serviceability Flange Stress: 179 MPa

No. of Studs /Beam : 78 Allow. Bottom FIanga Stress: 270 MP

Studs /Flange Width: 1

StudUTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Slesl Beam Immed.: 6.5mm

Loading SDL+cps LL+Shrlnk+Creep: 24.4 mm

Super. Dead Load : 0.50 KPa Span/DF : Steel Immediate: 1820

Other Super. DL : 38.90 KN/m Span/DF:TopofConcrete: 483’.

Super live Load: 6.50 KPa Span/DF : Slesl Total: 382’,-,

Other Super. LL : 3.20 KN/m

Construction LL: Vibration

~ Deck Placement: 0.30 KPa Natural Frequency : 6,98 Hz’

II) Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan : 0.02 mm

Load Factors InItIal AmplHude from Heel Drop 0.026 mm

(jIU: Ultimate: 0.60 Damping Required : 2.7 %

(jI1: Long Term: 0.70

q>S: Short Term : 1.00 FRR: Fire Resistance Rating

Composite Section Rating: 19.6 mln

Deflections Non-Composlte Section Rating: 14.3 mln

Shrinkage Strain: 0.0003

Welded Flange / Web
VIbration Top Flange:vwt: VdepQt/ls 1.73 KN/mm

Long Term LL: 1.00 KPa Weld Leg Reqd: SP Single side 10mm

Damping Available: 4.0% Double side 5mm

Bottom Flange:vwb: VdepQb/ls 1.73 KN/mm

Welded Flange I Web Weld Leg Reqd: SP Single side 10mm

MInimum Plate UTS: Fup 440 MPa Double side 5mm

Weld Metal UTS: Fuw 530 MPa

Comparative Cost

SlesVkg : $1.55

Shear Stud : $3.50

Comparative Cost Factor: $3,474

241059
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l..Jt:encND.: 990702

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

I
15.) DESIGN SUMMARY 

Beam Is an interior beam. equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

I
INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement
Beam Span: 11800 mm Factored Bending Moment : 142 KNm

Adj. Beam Centres: 8200 mm Depend. Bending Strength 621 KNm

8200 mm

Beam Size 900WB175 Stage II : Concrete Placement

Beam Yield Stress 300 MPa Factored Bending Moment : 820 KNm

Precamber Omm Depend. Bending Strength 2025 KNm

Decking and Slab Properties % Composite Action 55%

DeckType: 0.75 HI-Bond

Deck Span : 2000 mm Bending Strength

0
Deck Span Type : Triple Bending Strength Required : 2653 KNm

Slab Thickness : 160 mm Dependable Bending Strength : 2980 KNm

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength Required: 899kN -

Dependable Shear Strength: 1750 kN.,

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange TensIon
Weld. Stud Height : 95mm Serviceability Flange Stress: 223 MPa

No. of Studs /Beam : 78 Allow. Bottom Range Stress: 270 MPa

Studs /Flange Width: 1

Stud UTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Besm Immed.: 12.2 mm

Loading SDL+qlS LL+Shrlnk+Creep: 24.2 mm

Super. Dead Load: 0.50 KPa Span/OF: Steel Immediate: 963

Other Super. DL : 12.00 KNlm SpanlDF: Top of Concrete: 487\
Super live Load: 6.50 KPa SpanlDF : Steel Total: 323"~

Other Super. LL : 7.80 KNlm

Construction LL: Vibration

I) Deck Placement 0.40 KPa Natural Frequency : &.52 Hz’;’

il) Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.02mm
;: ~

Load Factors Initial Amplitude from Heel Drop 0.048 mm

!pu: Ultimate: 0.60 Damping Required : 2.9 %

!pI: Long Term: 0.70

cps: Short Term : 1.00 FAR: Fire Resistance Rating 18.4 mln

Deflections Welded Flange I Web

Shrinkage Strain: 0.0003 Top Range:vwt: VdepQtlls 1.73 KNlmm

Weld Leg Reqd: SP Single side 10 mm

Vlbl1ltion Double side 5mm

Long Term LL: 1.00 KPa Bottom Range:vwb: VdepQbJJs 1.73 KNlmm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 10mm

Double side 5mm

Welded Flange I Web

Minimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $2.263

I

I

I
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COBENZ97 1.2 a USER: Beca Garter Hollings & Femer Ltd: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: SC 1-~c. 

JOB No.: 27112651109 DESIGN: dws 

DATE: 14-Jun-04 CHECK:

o f&fCLId 7BSB 

1JcanNo.: S907D2

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UN PROPPED

15.) DESIGN SUMMARY 

Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

BeamSpan: 11905 mm Factored Bending Moment : 144 KNm

Adj. Beam Centres: 8200 mm Depend. Bending Strength 613 KNm

8200 mm

Beam Size 900WB175 Stage" : Concrete Placement
Beam Yield Stress 300 MPa Factored Bending Moment : 836 KNm

Precamber Omm Depend. Bending Strength 2025 KNm

Decking and Slab Properties % Composite ActIon 55%

DeckType: 0.75 Hi-Bond

Deck Span : 2000 mm BendIng Strength
Deck Span Type : Triple Bending Strength Required : 2523 KNm

Slab Thickness : 160 mm Dependable Bending Strength : 2980 KN

Slab Mass : 3.17 KPa
,.

Concrete Strength : 40.0 MPa Shear Strength
~Concrete Density : 2350 kg/m3 Shear Strength Required: 848kN

Dependable Shear Strength: 1750 kN

Shear Studs

Stud Diameter: 19mm Unshored Bottom Range Tension

Weld.Stud Height : 95mm Serviceability Flange Stress: 213 MPa

No. of Studs /Beam: 78 Allow. Bottom Range Stress: 270 MPa

Studs /Range Width: 1

StudUTS: 415 MPa Deflections (AssumIng Level Screedlng)
Net Steel Beam Immed.: 1~7mm

Loading SDL+<<pS LL+Shrink+Creep: 23.2mm

Super. Dead Load : 0.50 KPa Span/DF : Steel Immediate: 937

Other Super. DL : 7.50 KNlm Span/DF: Top of Concrete: 513..

Super Live Load: 6.50 KPa Span/DF: Steel Total: 332

Other Super. LL : 4.90 KNlm

Construction LL: Vibration

I) Deck Placement: 0.40 KPa Natural Frequency : 6.69 Hz."

Ii) Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan : O.02mm

Load Factors Initial Amplitude from Heel Drop 0.050 mm

’JIu: Ultimate: 0.60 Damping Required : 3.0 %"

’JII: Long Term: 0.70

IpS: Short Term : 1.00 FAR: Rre Resistance Rating 19.2 min

Deflections Welded Range I Web

Shrinkage Strain: 0.0003 Top Flange:vwt: VdepQt/Js 1.73 KN/mm

Weld Leg Reqd: SP Single side 10mm

VIbration Double side 5mm

Long Term LL: 1.00 KPa Bottom Flange:vwb: VdepQblls 1.73 KN/mm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 10mm

Double side 5mm

Welded Range I Web
Minimum Plate UTS: Fu 440 MPa Comparative Cost.
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $2,302

_:_ ;.:: ~J
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JOB NAME : Queensgate Zone ZJ LVL2 PAGE:5 

SECTION: SF 1-2 
JOB No.: 2711265/109 DESIGN: dbs 

DATE: 14Jun-04 CHECK:

15.) DESIGN SUMMARY 

Beam is an interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1:1997

INPUT DATA 

Beam Layout and Properties 
Beam Span : 11905 mm 

Adj. Beam Centres: 8200 mm 

8200 mm 

9ooWB175 

300 MPa 

Omm

Beam Size 

Beam Yield Stress 

Precamber

o

Decking and Slab Properties 
Deck Type : 0.75 Hi-Bond 

Deck Span : 2000 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kgtm3

Shear Studs

Stud Diameter: 19mm

Weld. Stud Height : 95mm

No. of Studs /Beam: 78

Studs /Range Width: 1

Stud UTS: 415 MPa

Loading

~~0-.<:Super. Dead Load: 1.50 KPa

Other Super. DL : 4.70 KN/m

Super Live Load: 6.50 KPa

Other Super. LL : 0.00 KNlm

Construction LL:

i) Deck Placement: 0.40 KPa

Ii) Cone. Placement: 0.90 KPa

Load Factors

(jIu: Ultimate: 0.60

(jI1: Long Term: 0.70

(jlS: Short Term : 1.00

:.~:’::\ r,’
Deflections’;’::;".":’,’
Shrinkage Strain: 0.0003

Vibration

Long Term LL: 1.00 KPa

Damping Available: 4.0%

Welded Flange I Web

Minimum Plate UTS: Fu 440 MPa

Weld Metal UTS: Fuw 530 MPa

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concrete Placement 
Factored Bending Moment : 

Depend. Bending Strength

% Composite Action

Bending Strength 
Bending Strength Required : 

Dependable Bending Strength :

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+qlS LL+Shrlnk+Creep: 
SpanlDF : Steel Immediate: 

SpanlDF: Top of Concrete: 

SpanJDF: Steel Total:

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan: 
Initial Amplitude from Heel Drop 
Damping Required :

FAR: Fire Resistance Rating

Welded Flange I Web 

Top Flange:vwt: VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Flange:vwb: VdepQbfls 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost: 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

I

I

I

144KNm 

613KNm I
836 KNm 

2025 KNm I
55%

2499 KNm 

2980.KNm
I

840kN*, 
1750 kN’ I
214 MPa 

270 MPa I
12.7 mm 

23.4 mm 

937 

509’. 

330

I

6.35 Hz I
0.02mm 

0.048 mm 

2.9% " I
18.8 min

1.73 KNlmm 

10mm 

5mm 

1.73 KN/mm 

10 mm 

5mm

I

I

$1.00 

$2.60 

$2,302

I

I

I

I

I

I



I

I

I

I

I

I

I

Ie 
I

I

I

1

1
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I"

1

I

I

I
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COBENZ97
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L.JcrmoeNo.: 8IIIJ7

1.28 USER: Beca carter Holllngs & Ferner Ltd: Wellington 
JOB NAME : Queensgate ZOne ZJ LVL2 PAGE :5 

SECTION: SE 1"2 

JOB No.: 2711265/109 DESIGN: dbs 

DATE: 14-Jun-04 CHECK:

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam Is an Interior beam, equal flange I or Channel, simply supported and unpropped during construction. 
Decklng spans perpendicular to beam span. Refer NZS3404:Partl :1997

INPUT DATA 

Beam Layout and Properties 
Beam Span: 11905 mm 

Adj. Beam Centres: 8200 mm 

8200 mm 

9ooWB175 

300 MPa 

Omm

Beam Size 

Beam Yield Stress 

Precamber

Decking and Slab Properties 
Deck Type ; 0.75 HI-Bond 

Deck Span: 2000 mm 

Deck Span Type : Triple 
Slab Thickness: 160 mm 

Slab Mass : 3.17 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kglm3

Shear Studs 

Stud Diameter: 

Weld.Stud Height : 

No. of StudS /Beam : 

Studs /Flange Width: 

StudUTS:

Loading 
Super. Dead Load: 

Other super. DL : 

Super Uve Load : 
Other Super. LL : 
Construction LL: 

I) Deck Placement 

II) Conc. Placement

Load Factors 

!pu: Ultimate : 

!pI: Long Term: 

IpS: Short Term :

Deflections 

Shrinkage Strain:

Vibration 

Long Term LL: 

Damping Available: 

Welded Flange I Web 

Minimum Plate UTS: Fu 

Weld Metal UTS: Fuw

19 mm 

95mm 

78 

1 

415 MPa

1.50KPa ~.,.~~’-" 
8.70 KNlm 

6.50 KPa 

4.00 KNlm

0.40 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

1.00 KPa 

4.0 %

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment: 

Depend. Bending Strength

Stage II : Concrete Placement 
Factored Bending Moment: 

Depend. Bending Strength

% Composite Action

Bending Strength 
Bending Strength Required : 

Dependable Bending Strength : 

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+IpS LL+5hrink+Creep: 
SpanlDF : Steel Immediate: 

SpanlDF: Top of Concrete: 

Span/DF : Steel Total:

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required :

FRR: FIre Resistance Rating

Welded Flange I Web 

Top Flange:vwt VdepQt/ls 
Weld Leg Reqd: SP Single side 

Double side 

BottomFlangeYWb:VdepQbns 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost: 

Steellkg: 
Shear Stud : 

Comparative Cost Factor:

144 KNm 

613 KNm

836 KNm 

2025 KNm-

55%

2698 KNm 

2980 KNm

906kN’ 
1750 kN

229 MPa 

270 MPa

12.7 mm 

25.3 mm 

937 

471: 

313’

6.13 Hz

0.02mm 

0.047 mm 

2.9 %

17.7 mln

1.73 KNlmm 

10mm 

5mm 

1.73 KN/mm 

10mm 

5mm

$1.00 

$2.80 

$2,302

" 

\ ). !.~

2l\1059



COSENZ97 1.2 a USE~ : Beca Carter Hollings & Femer Ud: Wellington 
JOB NAME: Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: 2ndary with SHS post over SE-SF, S1-S2 
JOB No.: 2711265/109 DESIGN: dbs 

DATE: 14-Jun-04 CHECK:

IHyfBIId ConsuIIants lid ,_ 

l..Jcsnt:s No.: 890702

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED

15.) DESIGN SUMMARY 

Beam is an Interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

BeamSpan: 8200 mm Factored Bending Moment : 18KNm

Adj. am Centres: 2000 mm Depend. Bending Strength 95KNm

2000 mm

Beam Size 425SB53 Stage II : Concrete Placement

Beam Yield Stress 300 MPa Factored Bending Moment: 97KNm

Precamber Omm Depend. Bending Strength 310 KNm

Decldng and Slab Properties % Composite Action 62%

Deck Type : 0.75 Hi-Bond

Deck Span : 2000 mm Bending Strength

C\
Deck Span Type : Triple Bending Strength Required : 517 KNm

’.::’ ,r Slab Thickness : 160 mm Dependable Bending Strength : 529 KNm
":’,’,,’

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
252kN "Concrete Density : 2350 kg/m3 Shear Strength Required:

Dependable Shear Strength: 413 kN

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension

Weld.Stud Height : 95 mm Serviceability Range Stress: 227 MPa

No. of Studs /Beam: 27 Allow. Bottom Range Stress: 270 MPa

Studs /Range Width: 1

Stud UTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 9.4mm

Loading SDL+qIS LL+Sh nk+Creep: 23.3 mm

Super. Dead Load: 0.50 KPa

P-..f...
Span/DF : Steel Immediate: 872

Other Super. DL : 4.30 KNlm SpanlDF: Top of Concrete: 351 c,

Super Live Load: 14.54 KPa (L""....\o..I:o Span/DF : Steel Total: 250 :’

Other Super. LL : 0.00 KNlm

Construction LL: Vibration

Q Deck Placement 0.40 KPa Natural Frequency : 7;15 Hz

II) Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.07 mm

Load Factors Initial Amplitude from Heel Drop 0.053 mm

cpu: Ultimate: 0.60 Damping Required : 3.0%

cpl: Long Term: 0.70

cps: Short Term : 1.00 FAR: Fire Resistance Rating 15.2 min

Deflections Welded Flange I Web

Shrinkage Strain: 0.0003 Top Range:vwt: VdepQtlls 0.95 KNlmm

Weld Leg Reqd: SP Single side 6mm

Vibration Double side 3mm

Long Term LL: 2.50 KPa Bottom Range:vwb: VdepQblls 0.95 KNlmm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 6mm

Double side 3mm

Welded Flange I Web

Minimum Plate UTS: Fu 440 MPa Comparative Cost:

Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $510

\) -ql-- 
’

I

I

I

I

I

I

I

I

. I

I

I

I

I

I

I

I

I

I

I

I



- - - -- --
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Oueensgate . Roof Rafter for Warehouse. RBW 
Job: P:\27\...\Oueensgate Zone J . Warehouse Level 2 beams @ GL S1 Rev 02 
Units. Len: m, See: mm, Mat: MPa,. Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1 :300 Load: None, Disp: None, Moment: None, Shear: None, Axial: None, Torsion: None
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SPACE GASS 9.03 in. BECA CARTER HOLLINGS & FERNER LTD 

All combination load cases: 

.4 ---:- (SW) 1.2G+1.6Q 

.7 - (SW) 1.2G+1.6Q

-1383 .1366

.1-3

~ (>0 ~ 

bending 
No eneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: P:\27\...\Queensgate Zone J . Warehouse Level 2 beams @ GL S1 Rev 02 
Units. Len: m, See: mm, Mat MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:300, Load: None, Dls : None, Moment: 50, Shear: None, Axial: None, Torsion: None
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SPACE GASS 9.03 In. BECA CARTER HOLLINGS & FERNER LTD 

All combination load cases: 

. 4 (SW) 1.2G + 1.60 

.7 - (SW) 1.2G + 1.60

14 Jun 2004, 5:06 m 

y

Lx
(0,0)

703

471 

o

291

36 

~

5339

.22
.263

I> ~ I>

.742

-899
.865 .846

.1005

I> 
~ 

~ 

~ 
o 
cJ\ 
u?

shear 

No eneral restraint 

Oueensgate . Roof Rafter for Warehouse. RBW 
Job: P:\27\...\Oueensgate Zone J . Warehouse Level 2 beams @ GL S1 Rev 02 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Acc: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:300, Load: None, Dls : None, Moment: None, Shear: 25, AxIal: None, Torsion: None
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SPACS GI\SS t.03 (Win) - BECA CIIoIITEIl IIDLLDI & I/ERRER Lm 

JoIn PI\21\...\QQeenta ZoDe J - WArehou LeVel 2 beams 8 GL 81 Rev 02 

Designer. RBW Date. 14 2004, SUD pm Page. 1 

Queensgate 
Roof Rarter for WArebouse

ANALYSIS STATUS REPORT

Job name ...... Queensgate Zona J - warehouse Level 2 beams GL 81 ReV 02 

Location 
............ PI \27\2711265\SGaas 

Length units .................................... m 

Section property units ............... mm 
Material strength units .............. MPa 
Mass density units .................... ’r/m^3 
Temperature units ...................... Celsius 
Force units 

.......................... !eN 

Momsnt units ......................... kNm 

Mass units ............................... ’1’ 

Acceleration un! t8 ...................... g’ B 
Translation units 

...................... mill 

Stress un.! ta .......................... MFa

@

NocIes 
................................ 

Members 
.... .... ... ............. ....... 

Restraine nodes 
..................... 

~ with spring restraints ......... 
Section properties ....................... 
Material properties .................. 
Constraine no

.................... 

Member of fsats 
....................... 

Node loads 
............... ..... ....... 

Prescribed node displacements ......... 
Member concentrate loads 

............ 

Member distributed forces 
............ 

Member distributed torsions 
.......... 

Thez:mal/Prestress loads ............... 
Self weight load cases ............... 
cambination load oases ............... 
Loa cases with titles ............... 

L1.a:upe masses ........................ 

Spectral load cases .................. 

Static analysis ...................... 
Dynamia analysio ..................... 
Response analysis .................... 
...altl analysis ;................... 
Ill-aonditiana

...................... 

Non-linear cODveX’e ............... 
Frcmtwiclth ........................... 
Total s of freedom. ............. 

Prin!ary load cases ................... 
Mass load cases ......................

NODE COORDDlATES 1m)

Nacie

X 

Coord

y 

Coord

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15

0.000 

10.400 

21.400 

29.400 

37.400 

45.400 

51.000 

53.400 

0.000 

10.400 

21.400 

29.400 

37.400 

45.400 

51.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

-5.400 

-5.400 

-5.400 

-5.400 

-5.400 

-5.400 

-5.400

15 25001 

14 50001 
7 25001 
o 2500) 
2 1001 

1 251 
o 2500) 
o (50001 

o (100001 
o (10000) 
40 (100001 

20 (100001 
o (100001 
o (100001 
1 ( 200) 
2 ( 2001 
7 ( 2001 
o (100001 
o ( 200)

y 

N 

N 

N 

N 

Y 

13 

55 

5 

o

2001 

2001

z 

Coord

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

MEMBER DATA (cleq, kNm/racl,ml 
----------- (FcF1xed, RcReleased) C-cCable length) 

Dir Dir Dir Memb Node A Nocle B 

lIamb Angle Node Axi. ’l’ype Node A Node B See IIat Fixity Fixity

@

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14

No"", 

No"", 

Norm 

No"", 

Nonn 

Nann 

Nann 

Nann 

Nonn 

Nann 

Nonn 

Norm 

No"," 

Nonn

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15

2 

3 

4 

5 

6 

7 

8 

1 

2 

3 

4 

5 

6 

7

1 FFFFFi" FFFFFi" 

1 FFFFFi" FFFFFR 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFR 

1 FFFFFR FFFFFi" 

1 FFFFFi" FFFFFi" 

1 FFFFFi" FFFFFF 

1 FFFFFi" FFFFFF 

1 FFFFFi" FFFFFF 

1 FFFFFi" FFFFFF 

1 FFFFFi" FFFFFF 

1 FFFFFi" FFFFFF 

1 FFFFFi" FFFFFF

Length

10.400 

11.000 

8.000 

8.000 

8.000 

5.600 

2.400 

5.400 

5.400 

5.400 

5.400 

5.400 

5.400 

5.400

NODE RESTRAINTS (kN/m, kNalIra) 
--------------- (FcFixecl, RaReleasecl. D=Deleted, SaSpring, -=General) 

Rest X Axial Y Axial z Axial X Rotation Y Rotation Z Rotation 
Node Code Stiffness Stiffness Stiffness Stiffness Stiffness Stiffness

9 FFDIlIlR 

10 FFDIlIlR 

11 FFDIlIlR 

12 FFDIlIlR 

13 FFDIlIlR 

14 FFDIlIlR 

15 FFDIlIlR

MEMBER CONCEN’l’RA’l’ED LOADS (m,IcN,kNml

Load SUb Axes 

Case Me.mb Load Bys 

a 2.067

Load X Forcel Y Forcel Z Forcel 
Posi tion . Moment Mament Mament

0.000 

0.000

-4.800 

0.000 

-4.800 

0.000 

-4.800 

0.000 

-4.800 

0.000 

-4.800 

0.000 

-17.000 

0.000. 

-16.000 

0.000

a 4.134

a 6.201

a 8.268

a 10.335

a 6.400

a 2.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

Load 
. 

SUb Axes 

case Me.mb Load Sys 

a

Load X Forcel Y Forcel Z Force! 

Post tian Moment Moment Moment

a 10.200

a 7.400

a 7.600

a 7.800

a 100.000%

a

a

a 10.200

a 7.600

a 100.000%

a 2.067

o 4.134

a 6.201

a 8.268

a 10.335

a 2.000

a 10.200

a 7.400

a 7.600

a 7.800

a 100.000%

o 2.067

a 4.134

a 6.201

" 8.268

a 10.335

a 2.000

a 10.200

a 7.400

a 7.600

a 7.800

Q 100.000%

Load SUb Axes 

case Mamb LoacI Sys

MEMBER DISTRIBUTED FORCES 1m, kN/mJ

Start 

Position

aI 0.000%

aI 0.000%

aI 0.000%

"I 0.000%

aI 50.000%

OI 0.000%

aI 0.000%

GI 0.000%

GI 2.000

6.300

6.400

6.300

0.000 -17.000 

0.000 0.000

0.000 -70.000 

0.000 0.000 

0.000 -71.000 

0.000 0.000 

0.000 -157.400 

0.000 0.000

0.000 -27.000 

0.000 0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-27.200 

0.000 

-7.000 

0.000 

-7.000 

0.000 

-9.000 

0.000 

-18.000 

0.000 

-4.000 

0.000 

-45.200 

0.000 

-45.200 

0.000 

-45.200 

0.000 

-45.200 

0.000

0.000 

0.000 

0.000 

0.000

0.000 -45.200 

0.000 0.000 

0.000 -112.000 

0.000 0.000

0.000 -179.000 

0.000 0.000 

0.000 -179.000 

0.000 0.000 

0.000 -179.000 

0.000 0.000

0.000 -179.000 

0.000 0.000

0.000 -90.000 

0.000 0.000 

0.000 -80.000 

0.000 0.000

0.000 -80.000 

0.000 0.000

0.000 

0.000

-80.000 

0.000

0.000 -80.000 

0.000 0.000

0.000 -80.000 

0.000 0.000

0.000 -199.000 

0.000 0.000

0.000 -317.000 

0.000 0.000

0.000 -311.000 

0.000 0.000

0.000 -317.000 

0.000 0.000 

0.000 -317.000 

0.000 0.000

0.000 -158.000 0.000 
. 0.000 0.000 0.000

,1, ,-tell

I
D.OOO 

0.000 

0.000 

0.000 

0.000 

0.000

I

I0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I
0.000 

0.000 

0.000 

0.000 I
0.000 

0.000

0.000 

0.000 I0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

I
0.000 

0.000

0.000 

0.000 

0.000 

0.000 I
0.000 

0.000

O.QOO 

0.000 

0.000 

0.000

I

I
Finish X Start! Y Startl Z Startl 

Position Finish Finish Finish

I
100.000%

100.000% 0.000 -3.500 0.000 

0.000 -3.500 0.000

0.000 

0.000

100.000%

50.000%

100.000%

100.000%

100.000%

100.000%

11.000

0.000 

0.000 

0.000 

0.000 

0.000 

.0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

-3.500 

-3.500 

-3.500 

-3.500 

-3.500 

-3.500 

-1.800 

-1.800 

-1.800 

-1.800 

-1.800 

-1.800 

-3.500 

-3.500 

-0.500 

-0.500

0.000 

0.000 I0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I

I

I
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Queensgate 
Roof’ Rafter for Warehouse

Load SUb Axes 

case Memb Load Sys

SELF WEIGHT (g t s)

Load 

cas.

4

X-Axis 

Accel’n

COMBINATION LOAD CASES

0.000

Start 

Position

GI 0.000%

GI 0.000%

GI 0.000%

GI 0.000%

GI 0.000%

GI 2.000

GI 0.000%

GI 0.000%

GI 0.000%

Gj; 0.000%

GI 0.000%

Y-Axis 

Acaslon

-1.000

Load case 4: 1.2G + 1.6Q

1.200 . Load case 

1. 600 .. Load case 

1.200 .. Load case

Finish X Start I Y Start/ Z Startl 

Position Finish Finish Finish

100.000%

100.000%

100.000%

100.000%

100.000%

11.000

100.000%

100.000%

100.000%

100.000%

100.000%

Z-Axis 

Accel’n

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

1: Dead Loads (Clad, roof, aw, Cols) 

2: Live loads (roof. cola) 
3: selfweight

Load case 7; 1.2G + 1.6Q

1.200 .. Load case 

1.600 * Load case 

1 . 200 .. Load case 

1.200 * Load case 

1.600 .. Load case

LOAD CASE TrrLES

Load 

Case Title

1. Jle<od Loads 

2t Live loads 

3; sslfweight 
5; G 

6. Q

1 Dead Loads (Clad, roof, aw. Cols) 
does not include actual beam

Live loa (roof. colsl 

selfweight 
estimate of size

1.20 + 1.6Q 
note inelu hibond loads

G 

hibond loads to remove for cobenz

7 1.20 + 1.6Q 
all inclu

Q 

hibon loads to remove for cobenz

(Clad. roof, aw, Cola) 

(roof, cola)

INTERMEDIATE FORCES AND MOMENTS (m, kN, kNIU) 
------------------------------- (*=Maxi1mJm.. i=M.i.n.i:mu:m.l

Station 

Location

Memb 1. Case 4 (Linear); 1.2G + 1.6Q

0.000 

1.040 

2.067 

2.067 

2.080 

3.120 

4.134 

4.134 

4.160 

5.200 

6.201 

6.201 

6.240 

6.400 

6.400 

7.280 

8.268 

8.268 
8.320 

9.360 

10.335 

10.335 

10.400

Axial. 

Force

Y-Axis 

Shear

station 

Location

Memb 2, case 4 (Linear): 1.20 + 1.6Q

0.000 

1.100 

2.000 

2.000 

2.200 

3.300 

4.400 

5.500 

6.300 

6.300

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250 

0.250

35..873- 

29.718 

23.640 

17.880 

17 .803 

11.648 

5.647 

-0.113 

-0.267 

-6.422 

-12.346 

-18.106 

-18.337 

-19.284 

-50.884 

-56.092 

-61.939 

-67.699 

-68.007 

-74.162 

-79.932 

-85.692 

-86.0771

Axial 

Force

Y-Axie: 

Shea"

86.56S* 

80.058 

74.731 

55.531 

54.348 

47.838 

41.327 

34.817 

30.083 

-1.517

z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

Y-Axis 

Moment

-0.500 

-0.500 

-0.500 

-0.500 

-14.400 

-14 .400

-14.400 

-14.400 

-14.400 

-14.400 

-14.400 

-14.400 

-14.400 

-14.400 

-14.400 

-14.400

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-0.500 

-0.500 

-0.500 

-0.500 

-0.500 

-0.500

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000

Z-Axis 

Moment

-1.348 

32.759 

60.158 

60.158 

60.390 

75.705 

84.473* 

84.473- 

84.468 

80.990 

71.596 

71.596 

70.886 

67.876 

67.876 

20.807 

-37.501 

-37.501 

-41.029 

-114.957 

-190.078 

-190.078 

-195.6611

Z-Axis 

Moment

-194.1521 

-102.508 

-32.853 

-32.853 

-21.865 

34.337 

83.378 

125.258 

151.21S* 

151.218*

Station 

Location

6.600 

7.700 

8.800 

9.900 

10.200 

10.200 

11.000

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030

Axial 

Force

V-Axis 

Sheer

Z..Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 3. case 4 (Linear): 1. 2G + 1. 6Q

Z..Axis 

Shear

0.000 

0.800 

1.600 

2.400 

3.200 

4.000 

4.800 

5.600 

6.400 

7.200 

7.400 

7.400 

8.000

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030

-3.293 

-9.803 

-16.313 

-22.823 

-24.598 

-122.998 

-127.7331

Axial. 

Force

Y-Axis 

Sheer

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 4. case 4 (Linear): 1.20 + 1.6Q

Z-Axis 

Shear

0.000 

0.800 

1.600 

2.400 

3.200 

4.000 

4.800 

5.600 

6.400 

7.200 

7.600 

7.600 

8.000

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030

30.063* 

25.328 

20.594 

15.859 

11.125 

6.390 

1.655 

-3.079 

-7.814 

-12.548 

-13.732 

-98.932 

-102.4831

Axial 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

>Iemb 5. cas. 4 (Linear). 1.2G . 1.6Q

Z-Axis 
shear

0.000 

0.800 

1.600 

2.400 

3.200 

4.000 

4.800 

5.600 

6.400 

7.200 

7.800 

7.S00 

8.000

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030

32.517* 

27.782 

23.048 

18.313 

13.579 

8.844 

5.741 

2.639 

-0.464 

-3.566 

-5.118 

-222.798 

-224.3491

Axial 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 6. cas. 4 (Linear), 1.2G . 1.6Q

z-Axis 

Shear

0.000 

0.560 

1.120 

1.680 

2.240 

2.800 

3.360 

3.920 

4.480 

5.040 

5.600

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

- .030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030

16.323- 

13.220 

10.118 

7.015 

3.913 

0.810 

-2.293 

-5.395 

-8.498 

-11.600 

-13.927 

-46.327 

-47.1031

Axial. 

Force

Y-Axis 

Sheer

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

!Iamb 7, case 4 (Linear): 1.20 + 1.60

Z-Axis 

Shear

0.000 

0.240 

0.480 

0.720 

0.960 

1.200 

1.440 

1.680 

1.920 

2.160 

2.400

-8.887* 

-11.059 

-13.231 

-15.403 

-17.575 

-19.746 

-21.918 

-24.090 

-26.262 

-28.434 

-30.6051

Axial. 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb S. case 4 (Linear): 1.20 + 1.60

Z-AXis 

Shear

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.860 

5.400

38.731* 

38.445 

38.160 

37.874 

37.588 

37.302 

37.016 

36.730 

36.444 

36.159 

35.8731

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

53.244* 

51.823 

50.403 

48.983 

47.562 

46.142 

44.722 

43.301 

41.881 

40.460 

39.0401

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 9. case 4 (Linear!: 1.2G . 1.6Q

~-AXiB 

Shear

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.860 

5.400

175.503. 

175.217 

174.931 

174.646 

174.360 

174.074 

173.788 

173.502 

173.216 

172.931 

172.6451

Axial. 

Force

Y-Axis 

Sheer

-0.250 

-0.250 

-0.250 

-0.250 

-0.250 

-0.250 

-0.250 

-0.250 

-0.250 

-0.250 

-0.250

Axial. 

Force

"i-Axis 

Shear

0.279 

0.279 

0.279 

0.279 

0.279 

0.279 

0.279 

0.279 

0.279 

0.279 

0.279

X-AXis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-AXis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 
Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axie 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

V-Axis 

Moment

V-Axis 

Moment

Y-Axis 

Moment

Y-Axis 

Moment

Y-Axis 

Moment

Y-Axis 

MQIlIOnt

Y-Axis 

IIoment

"i-Axle 

Moment

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 0.000 

0.000 0.000 Cno 
g:ggh Ag~gO v~~g 
O.OO.~ t.j!l:jP 0.000

l ~, ,,-~ t .~ "~:.

Z-Axia 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

150.496 

143.294 

128.930 

107.406 

100.293 

100.293 

0.000

Z-Axis 

Moment

O.QOO 

0.000 

0.000 

0.000 

0.000 

O.QOO 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

22.157 

40.525 

55.107 

65.900 

72.906 

76.124- 

75.555 

71.197 

63.053 

60.424 

60.424 

0.0001

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

24.120 

44.452 

60.996 

13.753 

82.722 

88.556 

91.908 

92.179- 

91.167 

89.430 

89.430 

0.0001

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.0001 

11.817 

21.153 

28.006 

32.377 

34.266* 

33.673 

30.598 

25.041 

17.001 

9.343 

9.343 

0.0001

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000* 

-5.585 

-12.386 

-20.404 

-29.637 

-40.087 

-51. 753 

-64.636 

-78.734 

-94.049 

-110.5801

z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-110.7411 

-98.133 

-85.865 

-73.939 

-62.354 

-51.109 

-40.206 

-29.643 

-19.421 

-9.540 

0.000*

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000* 

-0.135 

-0.270 

-0.404 

-0.539 

-0.674 

-0.809 

-0.944 

-1.078 

-1.213 

-1.3481

Z-Axis 

Moment

0.0001 

0.151 

0.302 

0.453 

0.604 

0.754 

0.905 

1.056 

1.207 

1.358 

1.509-
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Station 

Location

Mamb 10, case 4 (Linear): 1.20 + 1.60

Axial 

Force

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.860 

5.400

160.654- 

160.368 

160.083 

159.797 

159.511 

159.225 

158.939 

158.653 

158.368 

158.082 

157.7968

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

shear 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Mamb 11, Case 4 (Linear): 1.20 + 1.60

Z-Axis 

Shear

Axial 

Force

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 
3.780 

4.320 

4.860 

5.400

137.8$S- 

137.573 

137.287 

137.001 

136.715 

136.429 

136.143 

135.858 

135.572 

135.286 
135.0000

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Mamb 12, case 4 (Lillear): 1.20 + 1.6Q

z-Axis 

Shear

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 
. 

4.320 

4.860 

5.400

Axial 

ForcEl

243.530- 

243.244 

242.959 

242.673 

242.387 

242.101 

241.815 

241.529 

241.244 

240.958 

240.6728

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 13, case 4 (Linear): 1.20 + 1.6Q

Z-Axis 

Shear

Axial 

Forde

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.860 

5.400

41.074’ 

40.788 

40.502 

40.217 

39.931 

39.645 

39.359 

39.073 

38.787 

38.501 

38.2160

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 14. case 4 (Linear): 1.20 + 1.60

Z-Axis 

Shear

Axial 

Force

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.860 

5.400

86.70S- 

86.422 

86.136 

85.850 

85.564 

85.278 

84.993 

84.707 

84.421 

84.135 

83.8498

Y-Axis 

Shear

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030 

-0.030

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 1, case 7 (Linear): 1.20 + 1.6Q

Z-Axis 

Shear

0.000 

1.040 

2.067 

2.067 

2.080 

3.120 

4.134 

4.134 

4.160 

5.200 

6.201 

6.201 

6.240 

6.400 

6.400 

7.280 

8.268 

8.268 

8.320 

9.360 

10.335 

10.335 

10.400

Axial 

Force

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385 

2.385

V-Axis 

Shear

290.747- 

284.592 

278.514 

90.514 

90.437 

84.282 

78.281 

-109.719 

-109.873 

-116.028 

-121.952 

-309.952 

-310.183 

-311.130 

-342.730 

-347.938 

-353.785 

-541.785 

-542.093 

-548.248 

-554.018 

-742.018 

"",7.42,~

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 2. case 7 (Linear). 1.2G + 1.611

z-Axis 

Shear

0.000 

1.100 

2.000 

2.000 

2.200 

3.300 

4.400 

5.500 

6.300 

6.300 

6.600 

7.700 

8.800 

9.900 

10.200 

10.200 

11.000

Axial 

Force

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683

Y-Axis 

Shear 

70a;l11i;;.t, 
696.615 

691.288 

219.288 

213.377 

180.863 

148.349 

115.835 

92;188 
60.588 

51. 720 

19.206 

-13.308 

-45.822 

-54.689 

,~;t~~:~

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axls 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axls 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

X-Axis 

Torsion

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

Y-Axis 

Moment

Y-Axis 

Moment

Y-Axis 

Moment

Y-Axis 

Moment

Y-Axis 

Moment

Y-Axis 

Moment

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.0001

z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.0001

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.0000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000-

Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.0001

Z-Axis 

Mament

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000’" 

-0.016 

-0.032 

-0.048 

-0.064 

-0.080 

-0.096 

-0.113 

-0.129 

-0.145 

-0.1611

z-Axis 

Mament

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-12.877 

286.299 

575.454 

575.454 

576.630 

667.484 

~::;:g~ 
747.049 

629.580 

510.471 

510.471 

498.378 

448.673 

448.673 

144.780 

-201.871 

-201.871 

-230.052 

-797.029 

-1334.384 

-1334.384 

-1382.’6211t.

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

z-Axis 

Moment 

l i’i:6~1\" 
-596.204 

28.353 

28.353 

71. 619 

288.451 

469.517 

614.818 

698.027 

698.027 

714.873 

753.883 

’i51.;12~ 
724.606 

709.530 

709.530 

0.000

Station 

Location

M 3, case 7 (Linear): 1.20 + 1. GO

Z-Axis 

Shear

0.000 

0.800 

1.600 

2.400 

3.200 

4.000 

4.800 

5.600 

6.400 

7.200 

7.400 

7.400 

8.000

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683

Axial 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 4. case 7 (Linear). 1.2G + 1.6Q

Z-Axis 

Shear

178.773- 

155.126 

131.480 

107.833 

84.187 

60.540 

36.893 

13.247 

-10.400 

-34.046 

-39.958 

-847.158 

-864.8931

Axial 

Force

Y-Axis 

Shear

0.000 -0.683 163.177’ 

0.800 -0.683 139.531 

1.600 -0.683 115.884 

2.400 -0.683 92.237 

3.200 -0.683 68.591 

4.000 -0.683 44.944 

4.800 -0.683 22.930 

5.600 -0.683 0.915 

6.400 -0.683 -21.100 

7.200 -0.683 -43.114 

7;600 -0.683 -54.121 

7.600 -0.683 -993.801 

8.000 -0.683 _~.~\igj\!i 

MeIDb 5, case 7 (Linear): 1.20 + 1.6Q

Station 

t.ocation

0.000 

0.800 

1.600 

2.400 

3.200 

4.000 

4.800 

5.600 

6.400 

7.200 

7.800 

7.S00 

8.000

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683

Axial 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Z-Axis 

Shear

0;000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

O~OOO 

0.000

Station 

t.ocation

Memb 6, case 7 (Linear): 1.20 + 1.6Q

0.000 

0.560 

1.120 

1.680 

2.240 

2.800 

3.360 

3.920 

4.480 

5.040 

5.600

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683 

-0.683

128.933’ 

106.918 

84.904 

62.889 

40.875 

18.860 

-3.155 

-25.169 

-47.184 

-69.198 

-85.709 

-840.109 

-845.6130

Axial 

Foree

Y-Axis 

Shear

Z-Axis 

Shear 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

t.ocation

Memb 7. case 7 (Linear), 1.2G + 1.611

Z-Axis 

Shear

0.000 

0.240 

0.480 

0.720 

0.960 

1.200 

1.440 

1.680 

1.920 

2.160 

2.400

-108.852- 

-124.262 

-139.672 

-155.082 

-170.492 

-185.903 

-201.313 

-216.723 

-232.133 

-247.544 

"~~~

Axial 

Foree

Y-Axis 

Shear 

~~!~~ 
456.592 

449.498 

442.404 

435.310 

428.216 

421.122 

414.028 

406.934 

399.8400

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

t.ocation

Memb S, case 7 (Linear): 1.2G + 1.6Q

Z-Axis 

Shear

0.000 

0.540 

1.080 

1.620 

2.160 

2.100 

3.240 

3.780 

4.320 

4.860 

5.400

293.605- 

293.319 

293.034 

292.748 

292.462 

292.176 

291.890 

291.604 

291.319 

291.033 

290.7470

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Axial 

Force

V-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

r.,ocation

Memb 9, case 7 (Linear): 1.2G + 1.60

Z--Axis 

Shear

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240 

3.780 

4.320 

4.860 

5.400

1448.386- 

1448.100 

1447.815 

1447.529 

1447.243 

1446.957 

1446.671 

1446.385 

1446.099 

1445.814 

1445.5281

-2.385 

-2.385 

-2.385 

-2.385 

-2.385 

-2.385 

-2.385 

-2.385 

-2.385 

-2.385 

-2.385

Axial 

Force

Y-Axis 

Sh"""

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Station 

Location

Memb 10, case 7 (Linear): 1.2G + 1.6Q

0.000 

0.540 

1.080 

1.620 

2.160 

2.700 

3.240

1080.367. 

1080.081 

1079.795 

1079.510 

1079.224 

1078.938 

1078.652

3.068 

3.068 

3.068 

3.068 

3.068 

3.068 

3.068 

3.068 

3.068 

3.068 

3.068

Axial 

Force

Y-Axis 

Shear

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

z-Axis 

shear 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

x-Axis 

’torsion

X-Axis 

Torsion

X-Axis 

Torsion

x-Axis 

TOrsion

X-Axis 

Torsion

X-Axis 
Torsion

X-Axis 

Torsion

X-Axis 

Torsion

Y-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

V-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0:000 
0.000 

0.000 

0.000 

0.000

0.000 

0.000 
. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

Y-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

1.-( ~:J

I
Z-Axis 

Moment

I0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000 

133.560 

248.202 

343.921 

420.735 

478.626 

517.599 

537.655 

’5~Jt~4’ti
521.016 

513.615 

513.615 

0.0000

I

I
Z-Axis 

M=t

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.0001 

121.083 

223.249 

306.498 

370.829 

416.243 

443.393 

452.930- 

444.857 

419.171 

399.724 

399.724 

0.000
I

I

Z-Axis 

Moment I0.0001 

94.341 

171.069 

230.187 

271.692 

295.586 

301.868’" 

290.538 

261.597 

215.044 

168.572 

168.572 

0.000

I

I
~-Axi. 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000- 

-65.212 

-139.173 

-221. 704 

-312.865 

-412.656 

-521.076 

-638.126 

-763.806 

-898.115 

~~~~;4j:f.~~:~

I

I
~-Axis 

lI=t

I0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

-~~~1 
-822.175 

-713.444 

-606.416 

-501.090 

-397.467 

-295.547 

-195.328 

-96.813 

0.000-

I
Z-Axis 

lI=t I
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

0.000- 

-1.288 

-2.575 

-3.863 

-5.151 

-6.439 

-7.726 

-9.014 

-10.302 

-11.589 

-12.8771

I

Z-Axis 

Moment
I

0.0000 

1.657 

3.313 

4.970 

6.627 

8.284 

9.940 

11.597 

13 .254 

14 .910 

16.567-

I

I
Z-Axis 

Moment

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I
0.000- 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000

I



I

I

I

I

I

I

I

I 
c) 

I

I

I

I

I

I

I

I

I

I

I

I

I

’j \" {..;, 
:;i’- "" :

SPACE: cmss 9.03 (Win) - I!ECA CAIrl’ER HOLLXNGS ’" FERIII<R fml

Jolu P.\27\...\QueenBgate Zone J .. W4z’ehc:)use Level 2 beams @ GL a1 Rev 02

Designer. RBW Date. 14 Jun 2004,. 5.10 pm Page. 4

Queensgate
Roof Rafter eor Warehouse

Station Axial V-Axia Z-Axis X-AXis Y-AXis Z-Axis

Location Force shear Shear Torsion Moment Moment

3.780 1078.366 0.000 0.000 0.000 0.000 0.000

4.320 1078.080 0.000 0.000 0.000 0.000 0.000

4.860 1077 .795 0.000 0.000 0.000 0.000 0.000

5.400 1077.5091 0.000 0.000 0.000 0.000 0.0001

Memb 11. case 7 (Linear) 1 1.20 + 1.6Q

Station Axi..l V-Axis Z-Axis X-Mis Y-Axis z-Axis

Locat.ion Force Shear Shear Torsion Mament M""""t

0.000 1030.929. 0.000 0.000 0.000 0.000 0.000*

0.540 1030.643 0.000 0.000 0.000 0.000 0.000

1.080 1030.357 0.000 0.000 0.000 0.000 0.000

1.620 1030.071 0.000 0.000 0.000 0.000 0.000

2.160 1029.785 0.000 0.000 0.000 0.000 0.000

2.700 1029.499 0.000 0.000 0.000 0.000 0.000

3.240 1029.214 0.000 0.000 0.000 0.000 0.000

3.780 1028.928 0.000 0.000 0.000 0.000 0.000

4.320 1028.642 0.000 0.000 0.000 0.000 0.000

4.860 1028.356 0.000 0.000 0.000 0.000 0.000

5.4.00 102.8.070’ 0.000 0.000 0.000 0.000 0.0001

Memb 12. case 7 (Linear) :1.2G + 1.6Q

stacion Axial Y-Axis Z-Axis X-Axis Y-AXis z-Axis

Location Force Shear Sha.a.r Torsion Momant Moment

0.000 1136.600. 0.000 o.oao 0.000 0.000 0.000*

0.540 1136.314 0.000 0.000 0.000 0.000 0.000

1.080 1136.028 0.000 0.000 o.oao 0.000 0.000

1.620 1135.743 0.000 0.000 0.000 0.000 0.000

2.160 1135.457 0.000 0.000 0.000 0.000 0.000

2.700 1135.171 0.000 0.000 0.000 0.000 0.000

3.240 1134.885 0.000 0.000 0.000 0.000 0.000

3.780 1134.599 0.000 0.000 0.000 0.000 0.000

4.320 1134.313 0.000 0.000 0.000 0.000 0.000

4.860 1134.028 0.000 0.000 0.000 0.000 0.000

5.400 1133.7420 0.000 0.000 0.000 0.000 0.0001

Memb 13, Case 7 (Linear) I 1.20 + 1.60

Station Axia.1 Y-AXis Z-APs X-Axis Y-AXis Z-Axis

Location Force shear shear Torsion !lament Mament

0.000 739.620. 0.000 0.000 0.000 0.000 0.0001

0.540 739.334 0.000 0.000 0.000 0.000 0.000

1.080 739.048 0.000 0.000 0.000 0.000 0.000

1.620 738.762 0.000 0.000 0.000 0.000 0.000

2.160 738.476 0.000 0.000 0.000 0.000 0.000

2.700 738.191 0.000 0.000 0.000 0.000 0.000

3.240 737.905 0.000 0.000 0.000 0.000 0.000

3.780 737.619 0.000 0.000 0.000 0.000 0.000

4.320 737.333 0.000 0.000 0.000 0.000 0.000

4.860 737.047 0.000 0.000 0.000 0.000 0.000

5.400 736.7611 0.000 0.000 0.000 0.000 0.000.

Memb 14. Case 7 (Linear) :1.20 + 1.6Q

Station Axia.1 Y-AXis z-Axis X-Axis Y-Axis Z-Axis

Location Force Shear Shear Torsion lIoment Moment

0.000 736.592* -0.683 0.000 0.000 0.000 0.000*

0.540 736.306 -0.683 0.000 0.000 0.000 -0.369

1.080 736.020 -0.683 0.000 0.000 0.000 -0.738

1.620 735.734 -0.683 0.000 0.000 0.000 -1.107

2.160 735.449 -0.683 0.000 0.000 0.000 -1.476

2.700 735.163 -0.683 0.000 0.000 0.000 -1.845

3.240 734.877 -0.683 0.000 0.000 0.000 -2.214

3.780 734.591 -0.683 0.000 0.000 0.000 -2.583

4.320 734.305 -0.683 0.000 0.000 0.000 -2.952

4.860 734.019 -0.683 0.000 0.000 0.000 -3.321

5.400 733.7341 -0.683 0.000 0.000 0.000 -3.6901
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JOB No.: 2711265/109 DESIGN: dbs 

DATE: 14-Jun-04 CHECK:

10 Hyt$11d GaJsuIants Ud 1998 

l.k:8nt:IN fJ9IRtJ2

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UN PROPPED

15.) DESIGN SUMMARY 
Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composlte steel beam only. DeflecIlon may be calculated using the composite secIlon with a minimum of 25% composite aelion. 
Refer cI13.4.1.3 NZS3404:Part1997

INPUT DATA RESULTS

Beam Layout and ProperUes Stage I : Deck Placement

Beam Span: 8000 mm Factored Bending Moment : 21 KNm

Overhang:(Beam co): 100 mm II CI13.4.1.3 Depend. Bending Strength 971 KNm

Adj. Beam Centres : 2000 mm

Stud Edge Distance 160 mm Stage II : Concrete Placement

BeamSJze aooWB168 Factored Bending Moment : 63KNm

Beam YIeld Stress 300 MPa Depend. Bending Strength 1831 KNm

Precamber Omm

% Composite ActIon 98%

Decldng and Slab ProperUes
Decl<Type: 0.75 HI-Bond Bending Strength
DecI<SpanType: Triple Bending Strength Required : 1520 KNm

Decl<Span : 2000 mm Composite Bending Strength : 2528 KNm II CI13.4.1.3

Slab ThIckness : 160 mm Non-Composlte Bendlng Strength: 1831 KNm

Slab Mass: 3.17 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kglm3 Shear Strength Required: 760 kN

Dependabla Shear Strength: 1273 kN

Shear studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension

Weld.Stud Height : 95mm Serviceability Flange Stress: 141 MPa

No. of Studs /Beam : 78 Allow. Bottom Flange Stress: 270 MPa

Studs /Flange Width: 1

StudUTS : 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Imrned.: 0.5mm

Loading SDL+cps LL+Shrlnk+Creep: 12.2 mm

Super. Dead Load: 0.50 KPa Span/DF : Steellmrnedlate: 14659

Other Super. DL : 130.00 KNlm SpaniDF : Top of Concrete: 657

Super live Load : 0.00 KPa SpanlDF : Steel Total: 829

Other Super. LL : 1.00 KNlm

Construction LL: Vibration

I) Deck Placement: 0.30 KPa Natural Frequency : 6.75 Hz

II) Cone. Placement: 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan : 0.Q1 mm

Load Fll1:lDrs Initial Amplitude from Heel Drop 0.004 mm

cpu: Ultimate : 0.60 Damping Required : 2.5 %

cpl: Long Term: 0.70

cps: Short Term : 1.00 FRR: FIre Resistance Rating
Composite Section Rating: 20.2 mln

Deflections Non-Composlte SecIIon Rating: 15.5 mln

Shrinkage Strain: 0.0003

Welded Flange I Web
VIbration Top F1ange:vwt: VdepQtJis 1.54 KNlmm

Long Term LL: 1.00 KPa Weld Leg Reqd: SP Single side 9mm

Damping Available: 4.0 % Double side 5mm

Bottom Flange:vwb: VdepQbns 1.54 KNlmm

Welded Flange I Web Weld Leg Reqd: SP Single slde 9mm

MInimum Plate UTS: Fup 440 MPa Double side 5mm

Weld Metal UTS: Fuw 530 MPa

Comparative Cost

SteeVkg: $1.55
Shear Stud : $3.50

Comparative Cosl Factor: $2,356
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COBENZ97 1.28 USER: Beca Carter Hollings & Ferner Ltd: Wellington 
0 

JOB NAME: Warehouse LVl2 
. 

PAGE:6 2""t \l 
SECTION: Secondary beams for mezzanine 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 19-May-04 CHECK:

(Hyland Consu/Iants LId 1998 

jJcenco ND., _

COMPOSITE INTERIOR BEAM LIMIT STATE DESIGN: UNPROPPED 

15.) DESIGN SUMMARY 

Beam is an Interior beam. equal flange I or Channel, simply supported and unpropped during construction. 
Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997

INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement

BeamSpan: 12400 mm Factored Bending Moment : 45KNm

Adj. Beam Centres: 2100 mm Depend. Bending Strength 76KNm.

2100 mm

Beam Size 460UB67 Stage (( : Concrete Placement
Beam Yield Stress 300 MPa Factored Bending Moment: 198 KNm

Precamber 25mm Depend. Bending Strength .$7KNm

Decking and Slab Properties % Composite Action 75%

DeckType: 0.75 HI-Bond

DeckSpan: 2100 mm Bending Strength
Deck Span Type : Triple Bending Strength Required : 358 KNm

Slab Thickness : 130 mm Dependable Bending Strength : 684KNm

Slab Mass: 2.47 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kg/m3 Shear Strength Required: 116 kN

Dependable Shear Strength: ’,624’kN
Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension
Weld.Stud Height: 95mm Serviceability Flange Stress: 159 MPa

’<

No. of Studs /Beam: 41 @saO Allow. Bottom Flange Stress: ’27G,MPa.

Studs /Flange Width: 1

StudUTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 5.9mm

Loading SDL+qlS LL+Shrlnk+Creep: 3O.2mm

Super. Dead Load : 0.50 KPa SpanlDF : Steel Immediate: 2115 "-,

other Super. DL : 0.00 KNlm Span/OF: Top of Concrete: "14.111’,

Super live Load: 3.00 KPa SpanlDF: Steel Total: ’344",

other Super. LL : 0.00 KNlm

Construction LL: VIbration

Q Deck Placement 0.40 KPa Natural Frequency : 4;92:Hz’
iQ Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan: 0.2Omm

Load Factors Initial Amplitude from Heel Drop 0.117 mm
l~j:

fjlU: Ultimate : 0.60 Damping Required : .t3.3.%

<pI: Long Term: 0.70

IpS: Short Term : 1.00 FRR: FIre Resistance Rating 20.4 mln

Deflections Welded Flange I Web

Shrinkage Strain: 0.0003 Top F1ange:vwt VdepQt/ls 1.25 KNlmm

Weld Leg Reqd: SP Single side 7mm

VIbration Double side 4mm

Long Term LL: 0.50 KPa Bottom F1ange:vwb: VdepQblls 1.25 KNlmm

Damping Available: 4.0% Weld Leg Reqd: SP Single side 7mm

Double side 4mm

Welded Flange I Web
Mlnlmum Plate UTS: Fu 440 MPa Comparative Cost
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud: $2.80

Comparative Cost Factor: $947

14 -,1
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COBENZ97 1.28 USER: Beca Carter Hollings & Femer Ltd: Wellington 

JOB NAME: Queensgate Zone ZJ LVL2 PAGE:5 
() I SECTION: Secondbeam In mezz ..........1.... t~ ’!>~ ~.. 
\-.~ 

JOB No.: 2711265 DESIGN: dblFJ 

DATE: 15.Jun-04 CHECK:

I/yfand CLId ,_ 

1.i<>>n N<>.: _

COMPOSITE INTERIOR BEAM UMIT STATE DESIGN: UNPROPPED I
15.) DESIGN SUMMARY 
Beam is an Interior beam, equal flange I or Channel, simply supported and unpropped during construction. 

Decking spans perpendicular to beam span. Refer NZS3404:Part1 :1997 I
INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement
Beam Span: 12400 mm Factored Bending Moment : 46KNm

Adj. ~am Centres : 2150 mm Depend. Bending Strength 76KNm

2150 mm

Beam Size 460UB67. Stage" : Concrete Placement
Beam Yield Stress 300 MPa Factored Bending Moment : 203 KNm

Precamber 25 mm" Depend. Bending Strength 397KNm

Decking and Slab Properties 0/0 Composite Action 750/0

C
Deck Type: 0.75 HI.rni

Deck Span : 2150 mm Bending Strength
Deck Span Type : Triple Bending Strength Required : 367 KNm

Slab Thickness : 130 mm Dependable Bending Strength : 685 KNm

Slab Mass : 2.47 KPa

Concrete Strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kglm3 Shear Strength Required: 116 kN

Dependable Shear Strength: 624 J<Nj

Shear Studs

Stud Diameter: 19 mm Unshored Bottom Flange Tension
Weld.Stud Height: 95mm Serviceability Range Stress: 163 MPa

No. of Studs !Beam: 41a3oe> . Allow. Bottom Range Stress: 270.MPa

Studs /Flange Width: 1

Stud UTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: 6.7mm

Loading SDL-HpS LL+Shrink+Creep: 30.5 mm

Super. Dead Load: 0.50 KPa SpanlDF : Steel Immediate: 
.

1860

Other Super. DL : 0.00 KNlm SpanlDF : Top of Concrete: 407 "

Super Live Load: 3.00 KPa SpanlDF : Steel Total: 334

Other Super. LL : 0.00 KNlm

Construction LL: Vibration

I) Deck Placement 0.40 KPa Natural Frequency : 4.67 Hzc:

Ii) Cone. Placement: 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan : 0.20 mm

Load Factors Initial Amplitude from Heel Drop 0.118 mm

cpu: Ultimate: 0.60 Damping Required : 3.30/0.

~ qJI: Long Term: 0.70
~"f’-~

cps: Short Term : 1.00 FRR: Fire Resistance Rating 20.3 min

Deflections Welded Flange I Web

Shrinkage Strain: 0.0003 Top Range:vwt: VdepQtlfs 1.25 KNlmm

Weld Leg Reqd: SP Single side 7mm

Vibration Double side 4mm

Long Term LL: 0.50 KPa Bottom RangeYWb: VdepQbns 1.25 KNlmm

Damping Available: 4.00/0 Weld Leg Reqd: SP Single side 7mm

Double side 4mm

Welded Flange I Web 
.

Minimum Plate UTS: Fu 440 MPa Comparative Cost:
Weld Metal UTS: Fuw 530 MPa SteeVkg: $1.00

Shear Stud : $2.80

Comparative Cost Factor: $947
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COBENZ97 1.2 a USER: Beca Carter Hollings & Ferner Lid: Wellington 

JOB NAME : Queensgate Zone ZJ LVL2 PAGE :5 

SECTION: secondary beam In rnezz stalr edge;’, 
JOB No.: 2711265 DESIGN: dbs 

DATE: 15-Jun-04 CHECK:

I
o HylandCc:nsufants Ud 1898 

t.benNo.: 9901t12

I COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

I
15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less then 55Omrn, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cJ 13.4.1.3 NZS3404:Part1997

I INPUT DATA RESULTS

Beam Layout and Properties Stage I : Deck Placement
Beam Span: 12400 mm Factored Bending Moment : 28 KNm

Overhang:(Beam eel: 100 mrn II CI13.4.1.3 Depend. Bending Strength 76KNnil
Adj. Beam Centres : 2150 mrn

Stud Edge Distance 130 mrn Stage II : Concrete Placernent
Beam Size 480UB67.;l Factored Bending Moment : 114 KNm

Beam Yield Stress 300 MPa Depend. Bending Strength 397KNIJ’I
Precamber 25mm:}

% Composite ActIon 75 %

Decking and Slab Properties

DeckType: 0.75 HI-Bond Bending Strength
Deck Span Type : double Bending Strength Required : 398KNm

DeckSpan: 2150 mrn Composite Bending Strength : 667’KN

Slab ThIckness : 130 mrn Non-Composlte Bending Strength: 397KNm

Slab Mass: 2.47 KPa

Conerela strength : 40.0 MPa Shear Strength
Concrete Density : 2350 kglm3 Shear Strength Required: 128 kN

’3
Dependable Shear Strength: 624 kill

Shear Studs
, 

Stud Dlamr : 19 mrn Unshored Bottom Flange Tension
Weld.Stud Height : ’:’~;’!oo~ . Serviceability Flange Stress: 156 MPa

.*’

No. of Studs /Beam : Allow. Bottom Range Stress: 270MP.a

Studs /Flange Width: 1 
"

StudUTS: 415 MPa Deflections (Assuming Level Screedlng)
Net Steel Beam Immed.: -7.2 mm

Loading SDL+q18 LL+Shrlnk+Creep: 40.3 mm

Super. Dead Load : 0.50 KPa SpanlDF : Steel Immediate: -1731

Other Super. DL : 0.86 KN/m SpanlDF : Top of Concrela: 007\

Super live Load : 0.00 KPa SpanlDF : Steel Tolal: ’374’

Other Super. LL : 9.21 KN/m

Construction LL: Vibration

I) Deck Placement 0.30 KPa Natural Frequency : 5.64-Hz
"

II) Cone. Placement 0.90 KPa Deflection Due to 1.0 kN Point

Load at Midspan : 0.23 mm

Load Factors Initial Amplitude from Heel Drop 0.088 mm

QlU: Ultimate : 0.60 Damping Required : 3.2%

QlI: Long Term: 0.70

QIS: Short Term : 1.00 FRR: Fire Resistance Rating
Composite SectIon RatIng: 20.5 mln

Deflections Non-Composlte SectIon Rating: 15.4 rnln

Shrinkage Strain: 0.0003

Welded Flange I Web
Vibration Top Range:vwt VdepQt/1s 1.25 KN/mrn

Long Term LL: 0.50 KPa Weld Leg Reqd: SP Single side 7mm

Damping Available: 4.0% Double side 4mm

Bottom Range:vwb: VdepQblls 1.25 KN/mm

Welded Fltlnge I Web Weld Leg Reqd: SP 
,

Single side 7mm

MInimum Plate UTS: Fup 440 MPa Double side 4mm

Weld Mstal UTS: Fuw 530 MPa

Comparative Cost

Steellkg: $1.55

Shear Stud : $3.50

Comparative Cost Factor: $1,433
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USER: Beca Carter Hollings & Ferner Ltd: Wellington 
JOB NAME : Queensgate Zone ZJ LVL2 PAGE:5 

SEcnON : Secondary beam In rnezz stalr edge 
JOB No.: 2711265 DESIGN: dbs 

DATE: 15-Jun-04 CHECK:

1.2 a

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

I
15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 

Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composite steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composlle aellon. 
Refer cI13.4.1.3 NZS3404:Part1997

I

I 

Ie:

INPUT DATA 

Beam Layout and Properties 

BeamSpan: 

Overheng:(Beam ee): 
Adj. Beam Centres: 
Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precarnber

12400 mm 

100 mm 

1718 mm 

130 mm 

460UB87 

300 MPa 

25mm

RESULTS 

Stage I : Deck Placement 

Faclored Bending Moment : 

Depend. Bending StrengthII CI13.4.1.3

Stage II : Concrete Placement 

Faclored Bending Moment : 

Depend. Bending Strength

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span Type : double 

Deck Span : 2332 mm 

Slab Thickness: 130 mm 

Slab Mass : 2.47 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kgIm3

% Composite ActIon 

Bending Strength 

Bending Strength Required : 

Composlle Bending Strength : 

Non-Composlle Bending Strength: 

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

I

I

I

I

IGJ 
I

I

I

I

I

I

I

I

Shear Studs 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs /Beam : 

Studs /Flange Width: 

StudUTS:

Loading 
Super. Dead Load: 

Other Super. DL : 

Super live Load: 
Other Super. LL : 
Construction LL: 

Q Deck Placement: 

IQ Conc. Placement:

Load Factors 

’l’U: UltlmaJa : 

’1’1: Long Term: 

fjlS: Short Term :

Deflections 

Shrinkage Straln :

Vibration 

Long Term LL: 

Damping Available:

Welded Flange I Web 

Minimum Plate UTS: Fup 
Weld MetsJ UTS: Fuw

19mm 

95mm 

41 Q.. ".30<=’ ’" 

1 
’ 

415 MPa

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+fjlS LL+5hr1nk+Creep: 
Span/DF : Steellmmedlate: 

Span/DF : Top of Concrete: 

Span/DF : Steel TotsJ:

0.50 KPa 

9.93 KN/m 

0.00 KPa 

9.21 KN/m

0.30 KPa 

0.90 KPa

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial Amplllude from Heel Drop 
Damping Required :0.60 

0.70. 

1.00 FRR: Fire ResJetance Rating 

Composite SectIon RatIng: 

Non-Composite SectIon Rating:
0.0003

0.50 KPa 

4.0%

Welded Flange I Web 

Top Flange:vwt VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

BottomFlange~b:VdepQhns 
Weld Leg Reqd: SP Single side 

Double side440 MPa 

530 MPa

Comparative Cost 

SteeVkg: 
Shear Stud : 

Comparative Cost Faclor:

26 KNm 

78 KNm

95 KNm 

397 KNm

78%

592 KNm 

858 KNm’ 

397 KNm

II CI13.4.1.3

191 kN 

824 kN’,

239 MPa 

270 MPa 
’

-9.9 mm 

67.1 mm 

-1255 

165 ~> 

,::’ 217"__

3.48 Hz

..La--- a-o. (...J2L 
l---c.~ "-""~ 

X0,....~ "" p~ 
~ ~ "";:J.!... 

. 

:p’4

0.24 mm 

0.050 mm 

,p~

14.3 mln 

5.2 mln

1.25 KN/mm 

7mm 

4mm 

1.25 KN/mm 

7mm 

4mm

$1.55 

$3.50 

$1,433

~ 
-\ \) <;) 

~~).-’
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DATE: 19/5/04

i~1II1 Beea Carter Hollings & Ferner .Ii. 
aeca 
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SUBJECT:........ ...~y.~.~~~.~~.i~.~.?~~.’!}..9.~.~!~~.?-.?~.~..~.. 
..... ........ ..... .... ........ 

BY: Dean Saunders

JOB NO:

Primary Beams Span = 10.5 m

410UB67 secondary beams supported @ 2.1m centres 4 of

Point load = 67kg*9.81/1000*Span2nJ2 

= 4.08 kN

Moment = 25.7 kNm

Equiv udl = 1.86 kN/m
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COMPOSITE SPANDREL BEAM UMIT STATE DESIGN: UNPROPPED

.’:’1 

I .I C’." ,.~ 
tl’l’.f 

’ 

f 
, .

USER: Beca Carter Hollings & Ferner Ltd: Wellington ..J) 
JOB NAME : Warehouse LVl2 PAGE :5 

I 
SECTION: Primary beams for mezzanIne 
JOB No.: 27112651109 DESIGN: dws 

DATE: 19-May-Q4 CHECK:

I
15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 
Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over it by less than 550mm, then bending strength must be provlded by 
the non-composite steel beam only. Deflection may be calculated using the composite section with a mlnlmum of 25% composite action. 
Refer cI13.4.1.3 NZS3404:Part:1997

I INPUT DATA 

Beam Layout and Properties 
BeamSpan: 
Overhang:(Beam ee): 
Adj. Beam Centres: 
Stud Edge Distance 
Beam Size 

Beam YIeld Stress 

Precamber

I

10 
I

10500 mm 

Omm 

12400 mm 

130 mm 

530UB82 

300 MPa 

25 mm

" 9119.4.1.9

Decking and Slab Properties 
Deck Type: 0.75 HI-Bond 

Deck Span Type : triple 
Deck Span: 2100 mm 

Slab Thlckness : 130 mm 

Slab Mess : 2.47 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kglm3

I
Shear Studs 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs /Beam : 

Studs /Flange WIdth: 

StudUTS:

I Loading 

Super. Dead Load: 
Other Super. DL : 

Super live Load : 
Other Super. LL : 
Construction U: 

I) Deck Placement 

II) Cone. Placement

I

I Load Factors 

cpu: Ultimate : 

cpl: Long Term: 

cpa: Short Term :

I C<S:\............;.’...... ~ Deflections 

Shrinkage Strain:

I
VIbration 

Long Term LL: 

Damping Available: 

Welded Flange I Web 
Mlnlmum Plate UTS: Fup 
Weld Metal UTS: FuwI

I

I

I

I

I

19 mm 

95mm 

35 e..3
. 1 

415 MPa

0.50 KPa 

1.86 KNlm 2.~~ \w-- 
3.00 KPa 

0.00 KNlm

0.40 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

0.60 KPa 

4.0%

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment : 

Depend. Bending Strength

Stage II : Concrete Placement 
Factored BendIng Moment : 

Depend. Bending Strength

% Composite ActIon

BendIng Strength 

Bending Strength Required : 

Composite Bending Strength : 

Non-Composite Bending Strength: 

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Flange TensIon 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+cps LL+Shrlnk+Creap: 
Span/DF : Steel Immediate: 

Span/DF : Top of Concrete: 

Span/DF : Steel Total:

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initial AmpIHtide from Heel Drop 
Damping Required :

FRR: FIre ResIstance Rating 
Composite Section Rating: 
Non-Composite Section Rating: 

Welded Flange I Web 

Top F1ange:vwt: VdepQt/ls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom F1ange:vwb: VdepQb/ls 
Weld Leg Reqd; SP Single side 

Doub/eslde

Comparative Cost 

SteeVkg: 
Shear Stud : 

Comparetive Cost Factor:

77 KNm 

1~1~!<Niiiil

397 KNm 

i~KNmy

55%

. 

"f}’ fcitno.l!..z.4 
. ,-:.:3" 

~;~,:i II S113.4 1.3

766 KNm 

’.B~f<N’m}i_ 
ee ttf~jii

292 kN 

&~~I(N:’"

250 MPa 

~M~

"S<;’?

1.8mm 

30.1 mm 

5944

t’~ 
~

~ito/~,

0.07 mm 

0.138 mm 

~:r~’&-

152 rnln 

8.1 rnln

1.35 KNlmm 

8mm 

4mm 

1.35 KNlmm 

8mm 

4mm

$1.55 

$3.50 

$1,457

G~ 
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span = 12.4 m
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COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

~ .’

USER: Beca Carter Hollings & Ferner Lid: Wellington .1). JOB NAME : Warehouse LVL2 PAGE:$ \0 =:t 
SECTION: External Secondary beams with stair support beam 
JOB No.: 2711265/109 DESIGN: dws 

DATE: 2D-May-04 CHECK:

I
15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supported and unpropped during construction. 
Decking spans perpendicular to beam span .If decking parallel set stud edge distance equal to slab thickness. 
Where decking spans perpendicular to the beam and cantilevers clear over it by less than 550mm, then bending strength must be provided by 
the non-composite steel beam only. Deflection may be calculated using the composite section with a minimum of 25% composite action. 
Refer cl 13.4.1.3 NZS3404:Part:1997

Decking and Slab ProperUes 
Deck Type : 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span: 2600 mm 

Slab Thickness: 130 mm 

Slab Mass : 2.47 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kglm3 

Shear Studs 

Stud Diameter: 

Weld.Stud Height : 

No. of Studs /Beam : 

Studs /Flange Width: 

StudUTS:

I INPUT DATA 

Beam Layout and ProperUes 
Beam Span: 
Overhang:(Beam ee): 
Adj. Beam Centres: 

Stud Edge Distance 

BeamSlz

Beam Yield Stress 

Precamber

I

Ie) 
I

I

I Loading 

Super. Dead Load: 

Other Super. DL : 

Super live load : 
Other Super. Ll : 
Construction Ll: 

I) Deck Placement: 

i1) Conc. Placement:

I

I Load Factors 

q>u: Ultimate : 

q>1: Long Term: 

q>s: Short Term :

I@ Deflections 

Shrinkage Strain:

I
Vibration 

Long Term LL: 

Damping Available: 

Welded Flange I Web 

Minimum plate UTS: Fup 
Weld Metal UTS: Fuw

I

I

I

I

I

I

12400 mm 

Omm 

2600 mm 

130 mm 

460UB67 

300 MPa 

25mm

II CI13.4.1.3

19 mm 

95mm 

24 e.3"’" __ ?z......~_. 
1 

415 MPa

0.50 KPa 

0.15 KN/m 6+-’.’< ~....... 

3.00 KPa 

0.00 KN/m

0.30 KPa 

0.90 KPa

0.60 

0.70 

1.00

0.0003

0.50 KPa 

4.0%

440 MPa 

530 MPa

RESULTS 

Stage I : Deck Placement 
Factored Bending Moment : 

Depend. Bending Strength

Stage II : Concrete Placement 

Factored Bending Moment: 

Depend. Bending Strength

% Composite Action

Bending Strength 

Bending Strength Required: 
Composite Bending Strength : 

Non-Composite Bending Strength:

Shear Strength 
Shear Strength Required: 
Dependable Shear Strength:

Unshored Bottom Flange Tension 

Serviceability Flange Stress: 
Allow. Bottom Flange Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Imrned.: 

SDL+cps Ll+5hrink+Creep: 
Span/DF : Steel Immediate: 

Span/DF : Top of Concrete: 

Span/DF : Steel Total:

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

Load at Midspan : 
Initlai Amplitude from Heel Drop 
Damping Required :

FRR: FIre Resistance Rating 
Composite Section Rating: 
Non-Composite Section Rating:

Welded Flange I Web 

Top F1ange:vwt: VdepQtlls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom F1ange:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side

Comparative Cost 

Steellkg: 
Shear Stud : 

Comparative Cost Factor:

30 KNm 

-’7&KNm,

127 KNm 

397-KNm,

44%

229KNm 

88@E1t11 It 

39’l’KNm

II CI13.4.1.3

74 kN 

~4kN.

104 MPa 

270::MPa’

-5.0 mm 

26.9 mm 

-2460 

,461, 

587’

-S.:79:Hzc,

0.22 mm 

0.096 mm 

as%>

22.4 mln 

19.5 m1n

1.25 KN/mm 

7mm 

4mm 

1.25 KN/mm 

7mm 

4mm

$1.55 

$3.50 

$1,374

,\\j~Cj 
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Job. UaJumted 

De igner. Dllee. 25 Kay 2004, !1I57 om Page. 1

NODE COORDINATES 1m)
----------------

X Y Z

Node Coord Coord Coord

1 0.000 0.000 0.000

2 0.000 3.785 0.000

3 12.400 3.785 0.000

4 12.400 0.000 0.000

MEMBER DATA ldeg. kNJ:DJrad.m) 
----------- (F=Fixed. RDReleased) I-=cable length}

Dir Dir Dir Memb Noe A Node B 

Memb Angle Node Axis Type Node A Node B See Mat Fixity Fixity Length 

3.785 

12.400 

3.785

0.00 

0.00 

0.00

No,,", 

No,,", 

No,,",

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF 

1 FFFFFF FFFFFF

@

NODE RESTRAINTS IkN/m.kNm/rad)
--------------- (Fa:Fixe,RaReleased, D=Deleted, S=Sprinq, *=General)

Rest X Wal Y Axial Z Axial X Rotation Y Rotation Z Rotation

Node code stiffness Stiffness Stiffness Stiffness Stiffness Stiffness

1 FFDDDR

4 FFDDDR

NODE LOADS IkN,kNm)

Load x-Axis Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

esse Node For e Force Force Kament Kament Kament

76.300 0.000 0.000 0.000 0.000 0.000

76.300 0.000 0.000 0.000 0.000 0.000

MEMBER DIS?RIBln’ED fORCES (m,kN!m)
------------------_.------

Load SUb Ax s Start Finish X Start! Y Start! Z Start!

esss ,,_ Load sys position Position Finish Finish Finish

"I 0.000% 100.000% 0.000 -10.000 0.000

0.000 -10.000 0.000

COMBINATION LOAD CAllES

------------------_.---

Loa caae 3J G+Qu+E

1.000 to Load cASe 1. Ell

1.000 to Load ctule 2: G+Qu

LOAD CASE TITLES

----------------

Load

esse Title

Ell

G+Qu

G+Qu+E

MEMBER FORCES AND _ IkN,kNIII)
------------------_...-----

Load case 1 ILinear). Ell

J\xJ.al Y-Axis z-Axis X-Axis Y-Axis z-Axis

N_ Node FoJ."ca Sheer Sheer Torsion Moment Noment

-46.580 76.300 0.000 0.000 0.000 0.000

-46.580 76.300 0.000 0.000 0.000 288.796

0.000 -"46.580 0.000 0.000 0.000 288.796

0.000 -46.580 0.000 0.000 0.000 -288.796

46.580 76.300 0.000 0.000 0.000 -288.796

46.580 76.300 0.000 0.000 0.000 0.000

Load. case 2 (Linear) J G+Qu.

J\xJ.al Y-Axis z-Axis X-Axis Y-Axis z-Axis

Mem!> Node Force Sheer Shear Torsion Moment Moment

62.000 -23.534 0.000 0.000 0.000 0.000

62.000 -23.534 0.000 O.ODO 0.000 -89.077

23.534 62.000 0.000 0.000 0.000 -89.077

23.534 -62.000 0.000 0.000 0.000 -89.077

62.000 23.534 0.000 O.ODO 0.000 -89.077

62.000 23.534 0.000 0.000 0.000 0.000

Load case 3 (Linear) t G+Qu+E

Axial Y-Axis Z-Axis X-Axis Y-Axis Z-Axis

Mem!> Node Force sbeer Shear Torsion Moment Moment

15.420 52.766 0.000 0.000 0.000 0.000

15.420 52.766 0.000 0.000 0.000 199.718

23.534 15.420 0.000 0.000 0.000 199.718

23.53’ -108~580 0.000 0.000 0.000 -377.873

108.580 (99.834-) 0.000 0.000 0.000 -377.873

108.580 99.834 ./ 0.000 0.000 0.000 0.000

’"-._-"-

NODE REACTIONS IkN,kNm)
--------------

Load case 1 (Linear) :Ell

~

X-Axis Y-Axis Z-Axis X-Axis Y-Axis z-Axis

Node Force Force- Force Moment Moment Moment

-76.300 -46.580 0.000 0.000 0.000 0.000

-76.300 46.580 0.000 0.000 0.000 0.000

Load 152.600 0.000 0.000

Rsac -152.600 0.000 0.000

27ll"l("’r;;(1fY1 I 

ISD~\ I 111....1 "
Load ease 2 (Linear) J G+Qu

X-Axis Y-Axis Z-AxiB X-Axis Y-Axis Z-Axis

Node Force Force Force Moment Moment Moment

23.534 62.000 0.000 0.000 0.000 0.000

-23.534 62.000 0.000 0.000 0.000 0.000

Load 0.000 -124.000 0.000

Rsac 0.000 124.000 0.000

Load case 3 (Linear) J G+Qu+E

x-Axis Y-Alcis Z-Axis x-Axis Y-Axis Z-Axis

Node Forca Force Force Moment Moment Moment

-52.766 15.420 0.000 0.000 0.000 0.000

-99.834 108.580 0.000 0.000 0.000 0.000

Load 152.600 -124.000 0.000

Reac -152.600 124.000 0.000

I

I

I

I

I

I

I

I

I

I

I

I

I
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Job: Unnamed 

Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, Mom: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:100 Load: None Dls : None Moment: 25 Shear: None Axial: None Torsion: None
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USER: Beca Carter Hollings & Femer Ltd: Wellington 

JOB NAME : Queensgate Zone ZJ LVL2 Mezz PAGE :5 

SECnON : Primary beams on SA 
JOB No.: 2711265/1 09 DESIGN: dws 

DATE: 1-Jun-04 CHECK:

1.2 a

COMPOSITE SPANDREL BEAM LIMIT STATE DESIGN: UNPROPPED

I

I
15.) DESIGN SUMMARY 

Beam Is an spandrel beam , equal flange I or Channel ,simply supporled and unpropped during construction. 
Decklng spans perpendicular to beam span .If decklng parallel set stud edge distance equal to slab thickness. 
Where decklng spans perpendicular to the beam and cantilevers clear over It by less than 550mm, then bending strength must be provided by 
the non-composlte steel beam only. Deflection may be calculated usIng the composite section wI1h a mInimum of 25% composite action. 
Refer cI13.4.1.3 NZS3404:ParI:1997

Decking and Slab Properties 
Deck Type : 0.75 HI-Bond 

Deck Span Type : Triple 
Deck Span: 2100 mm 

Slab Thickness: 160 mm 

Slab Mass : 2.47 KPa 

Concrete Strength: 40.0 MPa 

Concrete Density: 2350 kglm3

INPUT DATA 

Besm Layout and Properties 
BeamSpan: 
Overhang:(Beam ee): 
Adj. Beam Centres : 
Stud Edge Distance 

Beam Size 

Beam Yield Stress 

Precamber

o

Shear Studs 

Stud Diameter: 

Weld.Stud Height : 
No. of Studs /Beam : 

Studs IRange Width: 

Stud UTS:

Loading 

Super. Dead Load: 

Other Super. DL : 

Super live Load: 

Other Super. LL : 
Construction LL: 

I) Deck Placement 

II) Cone. Placement

Load Factors 

’Pu: Ultimate: 

’PI: Long Term: 

!pS: Short Term :

Deflections 

Shrinkage Strain:

Vibration 

Long Term LL: 

Damping Available: 

Welded Range I Web 

Minimum Plate UTS: Fup 
Weld Metal UTS: Fuw

10500 mm 

100mm 

12400 mm 

160 mm 

700WB115 

300 MPa 

Omm

RESULTS 

Stage I : Deck Placement 

Factored Bending Moment : 

Depend. Bending StrengthII CI13.4.1.3

Stage II : Concrete Placement 
Factored Bending Moment : 

Depend. Bending Strength

% Composite Action

Bending Strength 

Bending Strength Required : 

Composite Bending Strength : 

Non-Gomposlte Bending Strength:

S~Strength 
Shear Strength Required: 
Dependable Shear Strength:

/.--1 mm 

95rnii

35 e~, 
1 .~ 

415 MPa "’’’,

Unshored Bottom Flange Tension 

Serviceability Range Stress: 
Allow. Bottom Range Stress:

Deflections (Assuming Level Screedlng) 
Net Steel Beam Immed.: 

SDL+q>s LL+Shrlnk+Creep: 
Spen/DF : Steel Immediate: 

SpwVDF: Top of Concrete: 

Spen/DF : Steel Total:

~"..

0.50 KPa 

1.86KN/m~~ 
3.00 KPa 

0.00 KN/m

0.30 KPa 

0.90 KPa

Vibration 

Natural Frequency : 
Deflection Due to 1.0 kN Point 

. Load at Midspan : 
Initial Amplitude from Heel Drop 
Damping Required :0.60 

0.70 

1.00 FRR: Fire Resistance RelIng 
Composite Section Rating: 

Non-Gomposlte Section Rating:
0.0003

0.50 KPa 

4.0%

Welded Flange I Web 

Top Range:vwt: VdepQt/ls 
Weld Leg Reqd: SP Single side 

Double side 

Bottom Range:vwb: VdepQblls 
Weld Leg Reqd: SP Single side 

Double side440 MPa 

530 MPa

Comparative Cost 

SteeVkg: 
Shear Stud : 

Comparative Cost Factor:

I

69KNm 

295 KNm

I

422 KNm 

1023KNnr

I
38 ’Yo

/1 
I

797 KNm 

1457KNm. 

1023 KNm

)(O’62:~ :: c::rO
II CI13.4.1.3

304 kN 

112lkN

144 MPa 

270 MPa-

I

12.0 mm 

16.3 mm 

873 

643 

370"

I

7;74 Hz’

I

10-.’.’ :"’" 
_

I

I

I

I

I

I

I

I

I

0.03 mm 

0.083 mm 

3k’Y..

21.1 mfn 

17.5 mfn

1.46 KN/mm 

9mm 

5mm 

1.46 KN/mm 

9mm 

5mm

$1.55 

$3.50 

$1,994
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JOB NO: 2711265027

PAGE NO: 1 OF 3
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DESIGN DATA

IEnter trial section size here .1.1.9...~.~..~.~.~?....._.................I 
1("Copy value" from "Section sizes" worksheet) ’1

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx* = 

My*= 

Lx= 

Ly=

213 kNm 
............................ 

o kNm 
............................ 

2.000 m 
............................ 

2.000 m

= 

fy = 

E= 

G=

0.9 
............................ 

300 MPa 

..................2 .GPa 
............................ 

80 GPa

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

am = 

m= 

Kt= 

KI= 

Kr=

Zax = 1060000 mm3 

Zay = 173000 mm3 

Ix = 188000000 mm4 

Iy = 10300000 mm4 

J = 234000 mm4 

Iw = 3.94E+ 11 mmb

1.00 
............................ 

o 
............................ 

1.00 
............................ 

1.00 
............................ 

1.00

N*= o kN

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 

Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, ab from table 6.3.3(1)

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

fy = 250 MPa

A= 6890mm2 

165 mm 

38.6 mm

rx = 

ry =

kex = 

key = 

kf = 

~=

1 
............................ 

1 
............................ 

0.954 
............................ 

o

Nt= 0 kN 
............................ 

kte = 0.85 
..........................- 

~ 

An = 12500 mm 
............................ 

fu = 410 MPa

~CJ 
~l\\.

t"nmeo allU:Of on

I 
__J

.lIe I"ame: ;:il881 u8SlgmoU{;jM Lone J, (jMopy l.ianUlever t:le8II1 (G&Wln g OIlDUB53 .Xls - version 1.0 (Dign Data)
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JOB NO: 2711265027

PAGE NO: 20F3

DATE: 11/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

M/= 

My*= 

Lx=

213 kNm 
............................ 

o kNm 
............................ 

2.000 m 
............................ 

2.000 mLy=

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx* S Msx 

Mx*S Mbx

and

(C
5.1.2 Bending About Section Minor Principal V-axis

My* S Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx*S Msx 

S fvZex

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

0.9 
............................ 

fy = 300 MPa 
............................ 

;$ 

lex = 1060000 mm

=

Msx= 286 kNm

M* 
x 

213 kNm S

Msx 
286 kNm :. O.K. 410 UB 53.7

o My*S Msy 
S fvZey

Effective section modulus about Y axis (table) ley = 173000 mm;$

M* 
y 

OkNm S

Msy 
47kNm :. O.K. 410 UB 53.7

. ~teel Designl-QGM Zone i, Canop-y..Cantile!Ieleam.(G&WlncSlil~ atmUBS3 xis - Version 1 0 (5 Bend!og.and. .52.0n..11/06/2004 
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CALCULATION SHEET

JOB NO: 2711265027

PAGE NO: 2 OF 3

DATE: 11/6/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*S0Mbx 

S 0amasMsx S 0Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

.

m = ::::::::::::::::::::::::9::

Slenderness reduction factor, as 

as = 0.6{v[(MsxfMoo)2 +3]-(MsxfMoa)}

Reference buckling moment, Moa 

Moo = Mo =< v{(I12EI/Le2)[GJ+(I12EIvft-e 2)]}

Young’s modulus 

Moment of inertia about Y axis (table) 
Shear modulus of elasticity 
Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 10300000 mm 

G= 80 GPa 

J = .........234
.. 

mm4 
b 

Iw = 3.94E+11 mm

Calculate effective length about X axis, Lax = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

K.= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

. 

Lax = 2.000 m 

Moo = 1040 kNm 

as = 0.8718186

0Mbx= 250 kNm

0Mbx 0Msx
250 kNm S 286 kNm

M* 0 Mbx=
x

213kNm S 250 kNm

Isection size

o Mbx= 250 kNm Is critical

:. O.K. 410 UB 53.7

Use 

410 UB 53.7410 UB 53.7 O.K.

~(~ 

~l\\\)O 
p

File Name: Steel Designl-OGM Zone J. Canopy Cantilever Beam (G&WlncRlg otmuB53 .xls . Version 1.0 (5 Bending and sheillJnted at 10:57 on 11/0612004
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CALCULATION SHEET

JOB NO: 2711265027

PAGE NO: 10F3

DATE: 11/6/04

DESIGN DATA

Enter trial section size here 410 UB 53.7 

("Copy value" from .Section sizes. w rks.fi. )...............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

M/= 

My* = 

Lx= 

Ly=

c

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

198.45 kNm 
............................ 

o kNm 
............................ 

3.000 m 
............................ 

3.000 m

0= 

ty = 

E= 

G=

0.9 
............................ 

300 MPa 
............................ 

200 GPa 
.............._............ 

80 GPa

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

lex = 1060000 mma 

ley = 173000 mma 

Ix = 188000000 mm4 

Iy = 10300000 mm4 

J = 234000 mm4 

Iw = 3.94E+ 11 mmb

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

am = 1.00 

m = :::::::::::::::::::::::9:: 
Kt = 1.00 

............................ 

KI = 1.00 
............................ 

Kr = 1.00

o 6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, ab from table 6.3.3(1)

kex= 

key = 

kf= 

ab =

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett ar a of cross section (by calculation) 

Tensile strength

o kN

fy = 250 MPa

A= 6890 mm2 

165 mm 

38.6 mm

rx = 

ry =

1 
............................ 

1 
............................ 

0.954 
............................ 

o

Nt= 0 kN 
............................ 

kte = 0.85 
..............""........... 

l! 

An = 12500 mm 
............................ 

fu = ..................~~g.. MPa 
I 

.. 

I 

Q C l1lltlB53 .Xls - version 1.0 (Design Dal) Pnnted all0:55 on 11706l2004-P. 
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CALCULATION SHEET

JOB NO: 2711265027

PAGE NO: 2 OF 3

DATE: 11/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X . axis 

Factored bending moment about minor Y . axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx=

198.45 kNm 
............................ 

o kNm 
............................ 

3.000 m 
............................ 

3.000 mLy=

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx*~ Msx 

Mx*~ Mbx

and

5.1.2 Bending About Section Minor Principal Y-axis

My*~ Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx* ~ Msx 

~ fvZex

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

= 0.9 
............................ 

fy = 300 MPa 
............................ 

;j 

Zax = 1060000 mm

Msx= 286 kNm

M* 
x 

198 kNm

Msx 

286 kNm :. O.K. 410 UB 53.7~

My*~ Msy 
~ vZey

Effective section modulus about Y axis (table) 173000 mm;jZey=

MSY= 47 kNm

M* 
y 

OkNm

Msy 
47kNm :. O.K. 410 UB 53.7~

~~\Q’
~

I 
I 
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JOB NO: 2711265027

PAGE NO: 20F3

DATE: 11/6/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

"-

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*~0Mbx 

~ 0<XmIlsMsx ~ 0Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

............................ 

m=.......................g..

C., ;," "-:f ._~,-;--: 
-/ .

Slenderness reduction factor, as 

as = 0.6{V[(Ms/Moa)2 +3]-(Ms/Moa)}

Reference buckling moment, Moa 

Moa = Mo = V{(II2EI/La 2)[GJ+(II2EIJLa 2)]}

Young’s modulus 

Moment of inertia about Y axis (table) 

Shear modulus of elasticity 
Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 10300000 mm 

G= 80 GPa 

J = .........234
.. 

mm4 
b 

Iw = 3.94E+11 mm

Calculate effective length about X axis, Lax = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

KI= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

Lax = 3.000 m 

Moa= 487 kNm 

as = 0.7187861

0Mbx 

206 kNm ~

0Msx 
286 kNm 0Mbx= 206 kNm is critical

Mx* 
198 kNm

o Mbx= 

206 kNm :. O.K. 410 UB 53.7~

410 UB 53.7 O.K.

Use 

410 UB 53.7ISection size

J

Rle Name: Steel Designl-OGM Zone J. Canopy Cantilever Beam (G&Q CIBaQe4200S53 .xls - Version 1.0 (5 Bending and shear) Printed at 10:55 on 11/06/2004
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PAGE NO: 10F3

DESIGN DATA
---,-

IEnter trial section size here ..1.HL~.~..~~.~?................__...J 
1(.Copy value. from .Section sizes. worksheet) 1

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx= 

Ly=

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

0= 

fy= 
E= 

G=

118 kNm 
............................ 

o kNm 
............................ 

6.000 m 
............................ 

6.000 m

0.9 
............................ 

300 MPa 

..................2 ..GPa 

............................ 

80 GPa

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

:lex = 1200000 mm;’ 

:ley = 203000 mm;’ 

Ix = 216000000 mm4 

Iy = 12100000 mm4 

J = 337000 mm4 

Iw = 4.67E+ 11 mmt

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

am = 1.00 
............................ 

m =.......................,Q.. 
Kt = 1.00 

............................. 

K, = 1.00 
............................ 

Kr= 1.00

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, ab from table 6.3.3(1)

kex= 

key = 

kf = 

ab =

7 MEMBERS SUBJECT TO AXIAL TENSION

o kN

fy = 250 MPa

A= 7640 mm2 

168 mm 

39.7 mm

rx = 

ry =

1 
............................... 

1 
............................ 

0.954 
............._..........._... 

o

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of Ct’Oss section (by calculation) 

Tensile strength

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

l! 

An = 12500 mm 
............................ 

fu = 410 MPa

File ",ame: ;:>1ee UElSlgnl"YUM Lone J, vanopy lannrever Beam ’<g\", ’ICI"’!I"’"IDSSe) 41UU= .XlS - version 1.U (UElSlgn uatarnmeo at 1l!:UO on
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CALCULATION SHEET

JOB NO: 2711265027

PAGE NO: 2 OF 3

DATE: 15/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx=

118 kNm 
............................ 

o kNm 
............................ 

6.000 m 
............................ 

6.000 mLy=

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx* S 0Msx 

Mx*S 0M x

and

5.1.2 Bending About Section Minor Principal Y-axis

My*S 0Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx*S0Msx 

S0fylex

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

0= 0.9 
.............._............ 

fy= 300 MPa 
............................ 

;j 

Zax = 1200000 mm

0Msx= 324 kNm

Mx* 
118 kNm

0Msx 
324kNm :. O.K. 410 UB 59.7S

My* S 0Msy 
S yley

Effective section modulus about Y axis (table) Zay = 203000 mm;j

0Msy= 55 kNm

M* 
y 

OkNm

0Msy 
55kNm :. O.K. 410 UB 59.7S
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JOB NO: 2711265027

PAGE NO: 20F3

DATE: 15/6/04

15.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS-- 
I BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx. ~ Mbx 

~ a.nasMsx ~ Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

............................ 

m=........................9..

c"
Slenderness reduction factor, as 

as = 0.6{V[(Ms’/Moa)2+3]-(MsxlMoa}}

Reference buckling moment, Moa 

Moa = Mo: v{(rr2ElyfLa2)[GJ+(rr2ElvlLe2)]}

Young’s modulus 

Moment of inertia about Y axis (table) 

Shear modulus of elasticity 

Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 12100000 mm 

G = 80 GPa 

J = .........337
... 

mm4 
b 

Iw = 4.67E+ 11 mm

Calculate effective length about X axis, Lax = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

KI= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

P,".,~",,"’,’," V Lax = 

Moa= 

as=

6.000 m 

187 kNm 

0.398072

Mbx 

129 kNm ~

Msx 
324kNm Mbx= 129 kNm Is critical

Mx. 
118 kNm

Mbx= 

129 kNm :. O.K. 410 UB 59.7~

410 UB 59.7 O.K.

Use 

410 UB 59.7ISection size

__ 

___J
Ale Name: Steel Design1-OGM ZoneJ. Canopy Cantilever Beam @ (S11l~ebllel 410UB53 .xls - Version 1.0 (5 Bending arfi’tisIIel$I 12:05 on 15/06/2004
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Purlines over Mezzanine Floor Area

The design purlins over the mezzanine floor area are governed by ultimate wind outward load, 
without additional dead load of ceiling & services. The additional ceiling and services dead load over 
mezzanine will be beneficial for wind and deal load combination. For ultimate gravity load 
combination the current design is able to support the additional ceiling & service load. For further 
explanation please refer to the following calculations.

Dead Load 

1) Roof + Purlins 

2) Ceiling + Services 
Total DL

0.15 KPa 

0.50 KPa (Only for Mezzanine roof) 
0.65 KPa

Live Load 0.25 KPa

Wind Load 

1) Outward Ultimate 

2) Outward Service
-1.35 KPa 

-0.81 KPa

Ultimate combinations 

1.2G + 1.60 = 1.18 KPa 

G + Wind Ult. = -0.70 KPa

for 2m spacing 2.36 KN/m 

for 2m spacing -1.40 KN/m

Service Combinations 

G + 0 = 0.90 KPa 

G + Wind Serv = -0.16 KPa

for 2m spacing 1.80 KN/m 

for 2m spacing -0.32 KN/m

For roof over Mezzanine we are proposing DHS 300/18-28 Lapped Purlines 
For 10.5m end span the purlines can carry 2.50 KN/m ultimate load and 2.40 KN/m service load for 
U = 150
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SPACE GASS 9.03 In - BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 12 - (SW) O.9(G + SW) +Wup ultimate

o

-62

-53 -26 

-26 s

5 
-22 

21’)1"
~ 

\ \ ’ ~1~-- 
-- 

,( -~-,’--

[>0 

No eneral restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter @ GL S9 for Warehouse Roof Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, 
Scales - Frame: 1:2

, 
Load: None, DIs . None, Moment. 49, Shear: None,

--------

[>0 
II

10
7

-16

10

l.j 
-l-- -- - - ~~-------;f .

t:P 

kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 

one, Torsion: None

- - -- -

-92 ;:98 . 

-73

:16_72 

1;;- / 

----- ------ ----------p~l’)_

----

[>0 
II

-

11 Jun 2004, 2:37 m

y

OJ

L\f.)
0 X

~- (0,0)
<

C\1

., 

.I (

-- -



-------

(".Ii 
~ 

~

SPACE GASS 9.03 In. BECA CARTER HOLLINGS & FERNER L TO 

Load cases: 

.11 - (SW) 1.2(G+SW) + 1.6Qu

o

o 
.96 

.96 51 

2,.- -,

10

87

[>0 

No enem! restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\’..\Queensgate Zone J . Rafter @ GL S9 for Warehouse Roof Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, 
Scales. Frame: 1 :280, Load: None, Dls : None, Moment: 49, Shear: None,

--

..:f 

-../’" 
~ 

, 

’" J I 
.177

~ 
/}.

-

.12

---- --

.294

.1 

r~’~---: Lt.i".

~ 

kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 

ne, Torsion: None

74

--

.105

146 53,. 105 
, ..;’ 

’tL...,

[>0 

---

11 Jun 2004, 2:28 m 

y

Lx
(0,0)

-’

’7;)

~



f<\ SPACE GASS 9.03 in. BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 11 - (SW) 1.2(G+SW) + 1.6Qu
.r. 

... on,

.301

0 .157

0 -151 -151

-58
. 10

.1
56

79 10 0 72 104

..o O O Jl O

/::;. /::;. /::;. /::;. /::;.

No eneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\’..\Queensgate Zone J . Rafter @ GL S5 for Warehouse Roof Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~~ kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1 :360, Load: None, DIs : None, Moment: 49, Shear: None, ’: ~.iIDne, Torsion: None

------
--------

----

11 m

x

-- -



- 

:l’ 
j 

,,-,9

--------

SPACE GASS 9.03 (WIn) - BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 12 - (SW) 0.9(G + SW) +Wup ultimate

o 

-29 -39 -43 

-18 11 -39 -43
o

-46

o -..W
-46

1>0 
/::,.

r;:!> 
/::,.

---

A.,

4

1>0 
/::,.

No aeneral restralnt 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter @ GL 55 for Warehouse Roof Rev 01 
Units - Len: m, Sec: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~ kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1 :360, Load: None, Dlsp: None, Moment: 49, Shear: None, ftj:,’,l$’ one, Torsion: None

-

......~ Ai 

27 27 41

-

10

r;:!> 
/).

~

-

-89 -96

-

""..

~-16 
-..v 

Of e.

--

,. 

-111\

1>0 
/::,.

---

11 Jun 2004, 4:09 om 

y

Lx
(0,0)



I

I 

I 

I 

I 

I 

I 

Ie) 

I 

I 

I 

I 

I 

10 

I 

I 

I 

I 

I 

I 

I

Beca Carter Hollings & Ferner II 
JOB NAME: .........9~~~~SJ.~~~.~.~IJ..~~~~y.~I.?p.!!1.E?~~!.~?~~~.............. 

........ 

SUBJECT:...........~~~~~.~..~.~.<~?~..~~~.!~~~.(?9)..~?..(~~>..~!~~.g~~.E?C?.~~t!.~.~ortjon 
BY: Jamil Khan

DESIGN DATA

Enter trial section size here 360 UB 50.7 

("Copy value" from "Section sizes" ..:v rksf
.

)...............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*-= 

My* = 

Lx= 

Ly=

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

= 

fy= 
E= 

G=

\ ~ 
,-’. 

~.~~

CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 1 OF 3

DATE: 11/6/04

39 kNm 
............................ 

o kNm 
............................ 

9.000 m 
............................ 

9.000 m

0.9 
............................ 

250 MPa 

..................2 ..GPa 
............................ 

80 GPa

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Zax = 897000 mm;’ 

Zay = 168000 mm;’ 

Ix = 142000000 mm4 

Iy = 9600000 mm4 

J = 241000 mm4 

Iw = 2.84E+ 11 
. 

mmb

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

a.m = 1.00 

m=::::::::::::::::::::::::g:: 
Kt = 1.00 

............................ 

KI = 1.00 
............................ 

Kr = 1.00

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

A=

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, <X.b from table 6.3.3(1)

kex = 

key = 

kt= 

~=

7 MEMBERS SUBJECT TO AXIAL TENSION

o kN

fy = 250 MPa

rx =

6470 mm2 

148 mm 

38.5 mmry =

1 
............................ 

1 
...................._...... 

0.954 
.............,.............. 

o

241059Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

" 

An = 12500 mm 
............................ 

fu = 410 MPa

I=n Name: R ffr-@-GLS2&53trmGl(SC.SE) WiCase Centf Portl-ot on 1.0 (Design Data) -~---

I 

print at’15:Oon 11106/Z004
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CALCULATION SHEET 

I JOB NO: 2711265 
................................................. 

DATE: ..............~~(~(~~......... I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

printed 
atl5:01-OO-11 !06I2004.__J I

=1. 
Beca Carter Hollings & Ferner 111= 
JOB NAME: .........9~~~~~~~~.~.~1.1..~~~~~~1.?P..r.t:J.~.’:I.~’..??’:!~~...................... 
SUBJECT:..........~~~~~.~..~.~.<~~.~..~~~.!~~~.(~g>..~?.(~~).~!~~.g.~~.~.9.~~!~~ Portion 

BY: Jamil Khan

PAGE NO:

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx. = 

My. = 

Lx =

39 kNm 
............................ 

o kNm 
............................ 

9.000 m 
............................ 

9.000 mLy=

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx* S Msx 

Mx* S Mbx

and

C-’I 
’-0.-

5.1.2 Bending About Section Minor Principal V-axis

M/S Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx* S Msx 

S fyZax

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

0.9 
............................ 

fy= 250 MPa 
............................ 

;j 

Zex = 897000 mm

0=

0Msx= 202 kNm

M* 
x 

39kNm

Msx 
202 kNm 360 UB 50.7:. O.K.S

o M/S Msy 
S fyZay

Effective section modulus about Y axis (table) Zay= 168000 mm;j

Msy= 38 kNm

M* 
y 

OkNm

0Msy 
38kNm :. O.K. 360 UB 50.7S

l=uaName. Rafter @ GI $2 & S3 from GI (SC-SE) Wind Case Centra pnrt!-tV4tsion.l’(l (5 Bending and shear)

20F3
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Beca Carter Hollings & Ferner I’ 
JOB NAME:.. .......9~~~~Q.~~~.~~1.1..~~~~~~1.<?J?r:’:l.~~.~’..?~~~~.... 

.................. 

SUBJECT:..........~~~~~.~..~q~~.~..~~~.!~~~.~~9>.~~.(~~).~!~~.9.~~.~.9.~~~~~ Portion 

BY: Jamil Khan

\.l ......"’" 

i~P (,

CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 2 OF 3

DATE: 11/6/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1 .1.1 Segments of constant cross section

Mx. S M x 

S amasMsx S Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

m=::::::::::::::::::::::::Q::

Slenderness reduction factor, as 

as = 0.6{v[(MsxlMoJ2 +3]-(MsJMoo)}

Reference buckling moment, Moo 

Moo = Mo = v{(rr2EI/L/}[GJ+(rr2EIJle 2m

Young’s modulus 

Moment of inertia about Y axis (table) 
Shear modulus of elasticity 

Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 9600000 mm 

G= 80 GPa 

J = .........241.
... 

mm4 
Ij 

Iw = 2.84E+ 11 mm

Calculate effective length about X axis, ’-ex = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

K1= 

Kr=

1.00 
........_................... 

1.00 
................_.......... 

1.00

Lex = 9.000 m 

Moo = 78 kNm 

as = 0.2896242

M x= 58 kNm

M
x 

58kNm

Msx 
202kNm Mbx= 58 kNm Is criticals

Mx. 
39kNm

Mbx= 

S 58 kNm 360 UB 50.7:. O.K.

Use 

360 UB 50.7ISectlon size 360 UB 50.7 O.K.

94105



Beca Carter Hollings & Ferner II 
JOB NAME:.........9~~~Q~~~.~.~I.I..~~~~Y.~I.I?~.~.~.r:t~!.:?I?~~~...................... 
SUBJECT:...........~~~~~.~..~~.(?~.~..?~~.!~~~.~~~).~~..(?~~.~~~~.9.~~.~..?~~~~~.~ortion 
BY: Jamil Khan

! (, ,.-g 

CALCULATION SHEET 
\
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JOB NO: 2711265

PAGE NO: 1 OF 3

DESIGN DATA

DATE: 11/6/04

IEnter trial section size here "~~9..y.~.~.9.:.?........................1 
I(ncopy value" from "Section sizes" worksheet) 1

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

@

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

~ 6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, !XtJ from table 6.3.3(1)

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

Mx*= 

My*= 

Lx= 

Ly=

53 kNm 
............................ 

o kNm 
............................ 

6.000 m 
...............~............. 

6.000 m

0= 

fy = 

E= 

G=

0.9 
............................. 

250 MPa 

..................2 .GPa 
.....................

.GPa

lex = 897000 mm;’ 

ley = 168000 mm;’ 

Ix = 142000000 mm4 

Iy = 9600000 mm4 

J = 241000 mm4 

Iw = 2.84E+ 11 mmb

cxm = 1.00 

m =::::::::::::::::::::::~?: 
Kt = 1.00 

............................ 

KI = 1.00 
............................ 

Kr= 1.00

rslon 1.U IU8Slgn uata)

N*= o kN

fy = 250 MPa

A= 6470 mm2 

148 mm 

38.5 mm

rx = 

ry =

kex= 

key = 

kf= 

CXb =

1 
..............._........... 

1 
............................ 

0.954 
............................ 

o

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

;! 

An = 12500 mm 
............................ 

fu = 410 MPa

t"ue Name: Ha er !!!I i Trom I.::L lo::C-o::l.::} vymc l.ase venire 1"0 
.~

I"nmea allo:ll on ",U""uv"



I 

I 

I 

I 

I 

I 

I 

10 
I 

I 

I 

I 

I 

1M.’..............’. V 

I 

I 

I 

I 

I 

I 

I

Beca Carter Hollings & Ferner II 
JOB NAME: .........9~~~~~~~~.~.~1.1.~~~~y.~1.’?1?r:’:l.~.’:’~.’.~~~~...................... 
SUBJECT:..........~~~~~.~..~.~J~~.~..~~~.!~~~.(~~).~!?J~~~.~~~~.~~~.~9~~~r~ Portion 
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CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 2 OF 3

DATE: 11/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx= 

Ly=

53 kNm 
............................ 

o kNm 
............................ 

6.000 m 
............................ 

6.000 m

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx*S Msx 

Mx* S Mbx

and

5.1.2 Bending About Section Minor Principal Y-axis

M/S Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx*S Msx 

S fyZex

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

0= 0.9 
_.......................... 

fy= 250 MPa 
............................ 

<I 

lex = 897000 mm

Msx= 202 kNm

Mx* 
53kNm

Msx 

202 kNm :. O.K. 360 UB 50.7S

My*S Msy 
S fyZey

Effective section modulus about Y axis (table) ley = 168000 mm<l

Msy= 38 kNm

M* 
y 

OkNm

Msy 
38kNm :. O.K. 360 UB 50.7S

2t\10S9

..,.. . O~" IRl "" "’., g. .", .. ". (",c. 0.."...... ’ ’’’,11 ̂ " 11/0612004 
.."’.’_

,1"0""0 ~~ .1 n’~



Mbx= 90 kNm
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Beca Carter Hollings & Ferner ill. 
JOB NAME: 

.... 

.....9~~~~~~~~.~~I.I..~~~~Y.~I.?.I?.’!I.~.r:t.~’..?.~~~...................... 
5UBJECT:..........B.~~~~.~..~.~.(~~.~..~~~.!~~~.(~~).~~.J~~t~J~~.~~~~g~~~r~ Portion 

BY: Jamil Khan

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*S Mbx 

S amasMsx S Msx

Moment modification factor 

Ratio of smaller to larger bending moment
a.m = 1.00 

m = ::::::::::::::::::::::::~?:

~....... \’

Slenderness reduction factor, as 

as = 0.6f..j[(Ms/Moa)2 +3]-(MsJMoaH

Reference buckling moment, Moa 

Moa = Mo = .J{(n2EI/Le 2)[GJ+(n2EIJLs 2m

Young’s modulus 

Moment of inertia about Y axis (table) 

Shear modulus of elasticity 
Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 9600000 mm 

G = 80 GPa 

J = .........241.
.. 

mm4 
t:l 

Iw = 2.84E+ 11 mm

Calculate effective length about X axis, Lex = KtK,KrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

~= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

@ Lex = 6.000 m 

Moa= 135 kNm 

as = 0.4440296

Mbx 
90kNm s

Msx 
202 kNm Mbx= 90 kNm Is critical

M* 
x 

53kNm

Mbx= 

90kNm :. O.K. 360 UB 50.7s

ISection size 360 UB 50.7 O.K.

File Name: Rafter @ GL 52 & S3 from GL (5E-5G) Wlnd Case Centre Portll2-df lon 1.0 (5 Bending and shear) Printed at 15:11 on 11/0612004
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DESIGN DATA

Enter trial section size here 360 UB 50.7 

(.Copy value" from .Section sizes. w rksh.
.

t)"’............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

. 

Ratio of ~maller to larger bending moment 
Twist restraint factor 

Load height factor 

Rotation restraint factor

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, <It, from table 6.3.3(1)

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

; ,.,to .,_.~ J 
I~

CALCULATION SHEET

Mx* = 

My*= 

Lx= 

Ly=

179 kNm 
............................ 

o kNm 
............................ 

2.000 m 
............................ 

2.000 m

= 

fy = 

E= 

G=

0.9 
............................ 

250 MPa 
............................ 

200 GPa 
............................ 

80 GPa

:lax = 897000 mma 

Zey = 168000 mma 

Ix = 142000000 mm4 

Iy = 9600000 mm4 

J = 241000 mm4 
ti 

Iw = 2.84E+ 11 mm

a.m = 1.00 
............................ 

m=........................Q.. 
Kt = 1.00 

............................ 

KJ = 1.00 
............................ 

Kr= 1.00

N*= o kN

fy = 250 MPa

A= 6470 mm2 

148 mm 

38.5 mm

rx = 

ry =

kex= 

key = 

kf= 

<ltJ=

1 
............................ 

1 
............................ 

0.954 
............................ 

o

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

l! 

An = 12500 mm 
............................ 

fu = 410 MPa

- ) Wind Case Centre Po Sl 46rslon Dr (Design Datl

JOB NO: 2711265

PAGE NO: 1 OF 3

DATE: 11/6/04

2’1059 <3 
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JOB NO: 2711265

DATE: 11/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

M/= 

Lx= 

Ly=

179 kNm 
...........,................ 

o kNm 
............................. 

2.000 m 
............................. 

2.000 m

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx* ~ Msx 

Mx*~ Mbx

and

5.1.2 Bending About Section Minor Principal V-axis

M/~ Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx"’~ Msx 

S fyZ.,x

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

0.9 
............................. 

fy= 250 MPa 
............................ 

" 

Zax = 897000 mm

0=

0Msx= 202 kNm

Mx’" 

179 kNm ~

Msx 
202 kNm :. O.K. 360 UB 50.7

M/~ Msy 
~ yZ.,y

Effective section modulus about Y axis (table) Zay= 168000 mm"

0Msy= 38 kNm

M’" 
y 

OkNm s

Msy 
38kNm :. O.K. 360 UB 50.7

. Q~fto. oR> ~I I;l? JI. "’" .. ,.." 11;ll"_I;l~\ , I"nn 1 n. ""..1R nn
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CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 2 OF 3

DATE: 11/6/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*~ Mbx 

S; amexsMsx ~ Msx

Moment modification factor 

Ratio of smaller .to larger bending moment
a.m = 

m=

1.00 
............................. 

o

Slenderness reduction factor, as 

as = 0.6f-4[(MsxfMoa)2 +3]-(MsxlMoa}}

Reference buckling moment, Moa 

Moa = Mo = "Hn2EI/Lt/)[GJ+(n2EIv/Le 2m

Young’s modulus 

Moment of inertia about Y axis (table) 

Shear modulus of elasticity 

Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 9600000 mm 

G= 80 GPa 

J = .........241.
.. 

mm4 

Iw = 2.84E+ 11 mmt)

Calculate effective length about X axis, Lax = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

~= 

Kr=

1.00 
.............................. 

1.00 
............................ 

1.00

Lex = 2.000 m 

Moa= 868 kNm 

as = 0.8957526

Mbx= 181 kNm

Mbx 
181 kNm

Msx 
202kNm Mbx= 181 kNm is critical~

Mx* 
179 kNm

Mbx= 

~ 181 kNm 360 UB 50.7:. O.K.

Use 

360 UB 50.7ISectlon size 360 UB 50.7 O.K.

nA,nS9 
(:.."JS.-

Ale Name: Rafter @ GL 52 & 53 from GL (5E-SG) Gravity Case End Portiilap2 ’dBflslon 1.0 (5 Bending and shear) Printed at 15:16 on 11/0612004
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CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 1 OF 3

DATE: 11/6/04

DESIGN DATA

Enter trial section size here 460 UB 67.1 

("Copy value" from "Section sizes" w rksf
.

t)...............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx= 

ly=

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

295 kNm 
............................ 

o kNm 
............................ 

2.000 m 
............................ 

2.000 m

0= 

fy = 

E= 

G=

0.9 
............................ 

250 MPa 

..................2 "GPa 
.....................

..GPa

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Zax = 1480000 mm" 

Zay = 230000 mm" 

Ix = 296000000 mm4 

Iy = 14500000 mm4 

J = 378000 mm4 

Iw = 7.08E+11 mmb

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

am = 1.00 

m = :::::::::::::::::::::I 
Kt = 1.00 

............................ 

K, = 1.00 
............................ 

Kr = 1.00

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, <XI) from table 6.3.3(1)

kex= 

key = 

kf= 

<XI) =

7 MEMBERS SUBJECT TO AXIAL TENSION

o kN

fy = 250 MPa

A= 8580 mm2 

186 mm 

41.2 mm

rx= 

ry =

1 
............................ 

1 
............................ 

0.954 
............................. 

o

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

Nt= 0 kN 
............................. 

kte = 0.85 
............................ 

2 

An = 12500 mm . 

............................ 

fu = 410 MPa

s-
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CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 2 OF 3

DATE: 11/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

M/= 

Lx=

295 kNm 
............................ 

o kNm 
............................ 

2.000 m 
..........................., 

2.000 mLy=

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx*S Msx 

Mx*S Mbx

and

5.1.2 Bending About Section Minor Principal V-axis

My*S Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx*S Msx 

S fyZax

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

= 0.9 
............................ 

fy= 250 MPa 
............................ 

a 

lex = 1480000 mm

Msx= 333 kNm

M* 
x 

295 kNm

Msx. 
333kNm 460 UB 67.1:. O.K.S

My*S Msy 
S fyZay

Effective section modulus about Y axis (table) Zey = 230000 mma

Msy= 52 kNm

M* 
y 

OkNm

Msy 
52kNm :. O.K. 460 UB67.1S

2410’59

Cll "’O~ ’ Cloft r tal 1:11 /C:,.,_~.,\ frn~ {~ tn ~~. ,O::nn I ~Io 
_ 
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JOB NO: 2711265

PAGE NO: 20F3

DATE: 11/6/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx* S Mbx 

S a."aaMsx S Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

m=::::::::::::::::::::::::g::.

1’2’\.: :....,:..:..~ \::S;}

Slendemess reduction factor, as 

as = 0.6{V[(Ms’/Moa)2+3]-(Ms’/Moa}}

Reference buckling moment, Moa 

Moa= Mo= v{(n2EI/Le2) [GJ+(n2EIJl.e2)]}

Young’s modulus 

Moment of inertia about Y axis (table) 
Shear modulus of elasticity 
Torsion constant (table) 

Warping constant (table)

E = 200 GPa 
............................ 

4 

Iy = 14500000 mm 

G= 80 GPa 

J = .........37
.. 

mm4 

Iw =. 7.08E+11 mmtl

Calculate effective length about X axis, Lex = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

IG= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

~ Lex = 2.000 m 

Moa= 1647 kNm 

as = 0.9131121

MbX= 304 kNm

Mbx 
304 kNm s

Msx 
333 kNm Mbx= 304 kNm Is critical

M* 
x 

295 kNm

Mbx= 

304 kNm :. O.K. 460 UB 67.1s

460 UB 67.1 O.K.

Use 

460 UB 67.1Isectlon size

File Name: Rafter @ GL (S2-53) from (SA to SC) Gravity Case End Portlo~s - Version 1.0 (5 Bending and shear) Prlnted at 15:22 on 11/0612004
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CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 1 OF 3

DATE: 11/6/04

DESIGN DATA

IEnter trial section size here .~!!..~.~J~?.~~.........................I 
1("Copy value" from "Section sizes. worksheet}-)

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My* = 

Lx = 

Ly=

98 kNm 
............................ 

o kNm 
............................ 

8.000 m 
............................ 

8.000 m

= 

fy = 

E= 

G=

0.9 
............................ 

250 MPa 

..................2 ..GPa 

.....................

..GPa

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

lex = 1480000 mm;j 

ley = 230000 mm;j 

Ix = 296000000 mm4 

ly = 14500000 mm4 

J = 378000 mm4 

lw = 7.08E+11 mmtl

am = 1.00 

m =::::::::::::::::::::::::g:: 
Kt = 1.00 

............................ 

KI = 1.00 
............................ 

Kr = 1.00

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, C4, from table 6.3.3( 1 }

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

N*= o kN

fy= 250 MPa

A= 8580 mm2 

186 mm 

41.2 mm

rx = 

ry =

kex= 

key = 

kf= 

ab=

1 
............................ 

1 
............................ 

0.954 
............................ 

o

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

An = 12500 mm 
............................ 

fu = 410 MPa

2t\105~

ue Name: Halter <!!I \:iL (::S -=) rrom (::SA 10 SC) Wind case cantre PortlofWldiliil.Xls - version 1.0 (DeSign Data) t"nmea al lo: 4 on
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JOB NO: 2711265

DATE: 11/6/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*~ Mbx 

~ <XmasMsx ~ 0Msx

Moment modification factor 

Ratio of smaller to larger bending moment
a.m = 1.00 

m = ::::::::::::::::::::::::?::

Slenderness reduction factor, as 

as = 0.6f’V’[(MsxlMoa}2+3]-(MsxlMoa}}

Reference buckling moment, Moa 

Moo = Mo = V{(II2ElylLa2)[GJ+(II2ElwlLa 2m

Young’s modulus 

Moment of inertia about Y axis (table) 

Shear modulus of elasticity 

Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 14500000 mm 

G = 80 GPa 

J = .........s7
... 

mm4 
b 

Iw = 7.08E+11 mm

Calculate effective length about X axis, Lax = KtK,KrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

K,= 

Kr=

1.00 
............................ 

1.00 
....................._....... 

1.00

Lax = 8.000 m 

Moa= 152 kNm 

as = 0.3328837

Mx* 
98kNm

0MbX=

Msx

~ 333kNm
..

Mbx=

Mbx=

~ 111 kNm :. O.K. 460 UB 67.1

111 kNm

Mbx 
111 kNm 111 kNm is critical

460 UB 67.1 O.K.

Use 

460 UB 67.1ISection size

Ale Name: Rafter @ GL (52-53) from (SA to SC) Wind Case Centre Portlo".OU’2.xIs - Version 1.0 (5 Bending and shear) Printed at 15:24 on 11/0612004
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Beca Carter Hollings & Ferner II 
JOB NAME: .........9~~~~~~~~.~~~I..~~~~y.~I.C?.I?.I.l:’.~.~.t!..?:C!.~~~.. 

.................... 

SUBJECT:..........B.~~~~.~..~.I:-.<~~.~..~~~.!~~~.~~~).~~..<~~.t~!~~.~.~~.~..~~~!~~ Portion 

BY: Jamil Khan

71 " 

I ~." i:

JOB NO:

CALCULATION SHEET

2711265

PAGE NO: 2 OF 3

DATE: 11/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

M*- 
x 
- 

M*- 
y 
- 

Lx=

98 kNm 
............................ 

o kNm 
............................ 

8.000 m 
............................ 

8.000 mLy=

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx*S Msx 

. 
Mx*S Mbx

and

5.1.2 Bending About Section Minor Principal V-axis

My*S Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx*S Msx 

S fylex

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

= 0.9 
............................ 

fy = 250 MPa 
............................ 

" 

lex = 1480000 mm

Msx= 333 kNm

M* 
x 

98kNm

Msx 
333 kNm :. O.K. 460 UB 67.1S

My*S Msy 
S yley

Effective section modulus about Y axis (table) ley = 230000 mm"

Msy= 52 kNm

Mil 
y 

OkNm

Msy 
52kNm 460 UB 67.1:. O.K.S

I

241:05
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SPACE 
GASS 
9.03 

(WIn) 
- 

BECA 

CARTER 

HOLLINGS 
& 

FERNER 
LTD 

I 

Load 

cases: 

. 

11 

- 
(SW) 

1.2(G+SW) 
+ 

1.6Qu

m

,c,’~

x

(0.0)

01

~

-178

34

-2n

-12

~

! 

51

t!!f:::::?Fn.,....-
.T 

-12

171

-96

51

87 

10

74

67 

67

-~

-153

J

F

14

[>0

0

1>0 

-48

0

0

56

71

122

159

~~

~\......

~e:. 
, 

So 
tq

L 

S 

,0.

No 

generai 
restraint 

Queensgate 
- 

Roof 

Rafter 
for 

Warehouse 
- 

RBW 

Job: 

C:\’..\Queensga\e 
Zone 
J 

- 

Rafter 
@ 

Gl 

S10 
for 

Zone 
J 

Roof 
Rev 
01 

Units 
- 

Len: 
m. 

See: 
mm. 
Mat: 

MPa. 

D~ns: 

T/m^3. 
Temp: 

Celsius. 
Force: 
kN. 

tv].~\kNm. 
Mass: 
T. 

Ace: 
g’s. 

Trans: 
mm. 

Stress: 
MPa 

Scales 
- 

Frame: 
1:280. 

Load: 
None. 
Dlsp: 

None. 

Moment: 
49. 

Shear: 
None. 

Ax’1\:)one, 
Torsion: 
None 

.........

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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~~

SPACE GASS 9.03lWlnl - BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 12 - (SW) 0.9(G + SW) +Wup ultimate

0

10
8 .... ...... 

-86

-26 ""

-- -7 -60 -69

-""
-53 8 3434

-92
---:64

10 37 fo-62 j -- ~53 -26 58 -7 -tju -011 -4

~ -22

-v_
-tj4

~-36-4 
-87

-20 -44
22 0

-45 ...

[>
-25 _0 c:P -1

No ceneral restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter @ GL S10 for Zone J Roof Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~.’.,f........,..1 kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa Scales - Frame: 1:280, Load: None, Dlsp: None, Moment: 49, Shear: None, i~.l~lone, Torsion: None

---

11 Jun 2004, 4:31 om 

y

Lx
(0,0)
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Beca Carter Hollings & Ferner I’ 
JOB NAME:.. .......9~~~~~~~~.~~I.I.~~~~Y.~I.<?J?!.’:I.~.~.~’.!.:’!.r:.~~..... 

........... ...... 

SUBJECT:..........~~~~~.~..~.~.(~~.~.~.~).~~~~.~~.~)..~’!..(~!9.~.~~y.i~.9.~~.~..~~~.~ortion 
BY: Jamil Khan
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’
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.’ #~ 
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JOB NO:

CALCULATION SHEET

2711265

PAGE NO: 1 OF 3

DATE: 11/6/04

DESIGN DATA

Enter trial section size here 360 UB 50.7 

("Copy value" from .Section sizes" w ksh. )...............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx= 

Ly=

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

151 kNm 
............................ 

o kNm 
............................ 

3.000 m 
..........................., 

3.000 m

0= 

fy= 
E= 

G=

0.9 
............................ 

250 MPa 
............................ 

200 GPa 
.....................

..GPa

lex = 897000 mm;j 

ley = 168000 mm" 

Ix = 142000000 mm4 

Iy = 9600000 mm4 

J = 241000 mm4 

Iw = 2.84E+ 11 mmb

am = 1.00 

m = ::::::.:::::::::::::::::~r 
Kt= 1.00 

............................. 

KI = 1.00 
............................ 

Kr= 1.00

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

. 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, ~ from table 8.3.3(1)

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

from GL (SG-SK) GraVItY Case End Portlo Vetslcin 1.0 (Design Datal

N*= o kN

fy= 250 MPa

A= 6470 mm2 

148 mm 

38.5 mm

rx = 

ry =

kex= 

key = 

kf= 

ab=

1 
............................ 

1 
............................ 

0.954 
............................ 

o

",(J~~ 
~~)-

o kN 
............................ 

kte = 0.85 
............................ 

l! 

An = 12500 mm 
............................ 

fu = 410 MPa

I 
I 

I 
------PHnt at’6:18 on 11706I2oo;;rn. --

Nt=
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JOB NO: 2711265

DATE: 11/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx. = 

M/= 

Lx= 

Ly=

151 kNm 
............................ 

o kNm 
............................. 

3.000 m 
............................ 

3.000 m

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx.S 0Msx 

Mx. S 0Mbx

and

) 
~;/

5.1.2 Bending About Section Minor Principal V-axis

My*S 0Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx.S 0Msx 

S0fhx

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

0.9 
............................ 

fy = 250 MPa 
........................... 

;j 

Zax = 897000 mm

0=

0Msx= 202 kNm

Mx. 
151 kNm S

0Msx 
202 kNm :. O.K. 360 UB 50.7

Cll My.S 0Msy 

S0fhv

Effective section modulus about Y axis (table) Zay= 168000 mm;j

0Msy= 38 kNm

M* 
y 

OkNm S

0Msy 
38kNm :. O.K. 360 UB 50.7

EUaNaow Rafter @ GI 55- sa from GI (SG-SK) G vlty Case End Portiorfp. Vefn l.o.(5..Benlng and Shear} "’..;, ’" 6’19 on 11/0612004
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Beca Carter Hollings & Ferner II 
JOB NAME:.........9~~~~~~~~.~~I.I..~~~~y.~I.?J?f!:1.~~.~’..??~~~...................... 
SUBJECT:..........~~~~~.~..~.~.(~~.~.~.~~.!~~~.~~~)..~?.(~!9..~.~~y.i~.~~~~.~~~.portion 
BY: Jamil Khan

l 
,> ," II"’" 

....,{~

CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 2 OF 3

DATE: 11/6/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*S 0Mbx 

S 0a.nasMsx S 0Msx

Moment modification factor 

Ratio of smaller to larger bending moment
a.m = 1.00 

m=::::::::::::::::::::::::i?::

Slenderness reduction factor, as 

as = O.6{.J[(Ms,/Moa)2 +3]-(MsJMoJl

Reference buckling moment, Moo 

Moa = Mo = .J{(rr2EI/Le 2)[GJ+(rr2EI.,/L;m

Young’s modulus 

Moment of inertia about Y axis (table) 

Shear modulus of elasticity 
Torsion constant (table) 

Warping constant (table)

E = 200 GPa 
............................ 

4 

Iy = 9600000 mm 

G = 80 GPa 

J = .........241.
. 

mm4 

Iw = 2.84E+ 11 mmti

Calculate effective length about X axis, Lex = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

KI= 

Kr=

1.00 
............................ 

1.00 
..................._....... 

1.00

Lex = 3.000 m 

Moo = 414 kNm 

as = 0.7638908

0Mbx= 154 kNm

0Mbx Msx
154kNm S 202 kNm

Mx* 0 Mbx=

151 kNm S 154 kNm

ISectlon size

Mbx= 154 kNm is critical

:. O.K. 360 UB 50.7

Use 

360 UB 50.7360 UB 50.7 O.K.

?-fi,.\.()<’;)’

File Name: Rafter @ GL S5- sa from GL (SG-SK) Gravity Case End Porllo!P.aP 21eflaon 1.0 (5 Bending and shear) Printed at 16: 19 on 11/0612004



Beca Carter Hollings & Ferner II 
JOB NAME: 

....... 

..9~~~~~~~~.~~I.I..~~~~y’~I.<?J?~.~.~.~.?C?~~~~...................... 
SUBJECT:..........~~y.~~.?~.~~~!!!~~.q.<?I..~.~~J~~~.!~~.(~~:~.~.~)J<?~.~.:?~.~~.:6Q Comb. 

BY: Jamil Khan

DESIGN DATA

IEnter trial section size here ..~.HL~.~..~~.~g.......................J 
I(DCopy value" from "Section sizesD worksheet)’1

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx* = 

M/= 

Lx= 

Ly=

A 
V

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

Effective section modulus about X axis {table} 

Effective section modulus about Y axis {table} 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

I t.~11; I if.’~ ~:j,)d’ 

JOB NO: .........??~.~.?~~......... I 

DATE: .............~.~.~~~~~.......... I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

t’nmea a ltl:3ti on """’GoUVO 

-- I

CALCULATION SHEET

155 kNm 
............................. 

o kNm 
............................ 

4.000 m 
............................ 

4.000 m

= 

fy = 

E= 

G=

0.9 
............................ 

300 MPa 

..................2 .GPa 

............................ 

80 GPa

lex = 729000 mm;’ 

ley = 163000 mm;’ 

Ix = 100000000 mm4 

Iy = 9010000 mm4 

J = 233000 mm4 

Iw = 1.97E+11 mmti

a.m = 1.75 

m = :::::::::::::::::::::::?:: 
Kt = 1.00 

............................ 

1.00 
............................ 

1.00

(?fS.,.". .’.’..:..... V

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis {table} 

Radius of gyration about Y axis {table}

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor {by calculation} 

Section constant, Ilti from table 6.3.3{1}

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces {by calculation} 

Nett area of cross section (by calculation) 

Tensile strength

rue l’Iame: Level" \,i01 I!!I ~L. ~I\ TOr::>ll ~II mD.XlS - V8IpIln 1Wllueslgn uala)

IG=

Kr=

N*= 71 kN

fy = 300 MPa

A= 5930 mm2 

130 mm 

39 mm

rx = 

ry =

kex = 

key = 

k,= 

Ilti=

1 
............................ 

1 
............................ 

0.954 
............................ 

o

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

l! 

An= 5930 mm 
............................ 

fu = 410 MPa

PAGE NO: OF

There should be another 

parameter for buckling 
length, as the 

spreadsheet use Lx as 

buckling length. Th 

buckling length can be 

reduced by by introdcuing 
Fly braces. In absence of 

Bukllng lenth paramenter, 
we use Lx = Ly = buckling 
length
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CALCULATION SHEET

JOB NO: 2711265

PAGE NO: OF

DATE: 11/6/04

8 MEMBERS SUBJECT TO COMBINED ACTIONS

8.1.4 Have you checked if axial force is significant?

8.2 DESIGN ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx. = 

M/= 

Lx=

155 kNm 
............................. 

o kNm 
............................. 

4.000 m 
............................. 

4.000 mLy=

8.3 SECTION CAPACITY

8.3.2 Uniaxial Bending About Major Principal X-Axis

Mx*:S; Mrx 196.83

All sections 

:s; Msx(1-N*/ Ns} Mrx= 188 kNm

Mx* 
155 kNm

Mrx 
188kNm :. O.K.:s;

I or SHS or RHS sections to CI. 8.1.5 

:s; 1.18Msx(1-N*/ Ns}:S; Msx Mrx = 221 kNm

Mrx 
221 kNm

M* 
x 

155 kNm

Msx

~ 197kNm
. .

Msx=

:s; 197kNm :. O.K.

Msx = 197 kNm Is critical

8.3.3 Uniaxial Bending About Minor Principal Y-Axis

My*:S; Mry

All sections 

:s; Msy(1-N*/ Ns} Mry= 42 kNm

M* 
y 

OkNm

Mry 
42kNm :. O.K.:s;

I sections to CI. 8.1.5 

:s; 1.19Msy(1-(N*/ Ns}~:S; Msy Mry= 52 kNm

Mry 
52kNm

Msy 
44kNm Msy= 44 kNm is critical~

M* 
y 

OkNm

Msy= 
:s; 44 kNm :. O.K.

~’fJ~ 
’2. ~ ’\

SHS or RHS sections to CI. 8.1.5 

:s; 1.18Msy(1-N*/ Ns}:S; Msy Mry= 50 kNm
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JOB NO: 2711265

PAGE NO: OF

DATE: 11/6/04

50kNm 44kNm o Msy= 44 kNm Is critical~

M* 
y 

OkNm

o Msy= 
44kNm :. O.K.S

8.3.4 Biaxial Bending

Enter 0Mrx of applicable section 
Enter 0Mry of applicable section

188 kNm kNm 

.........42..kNiT
. 

kNm

(ie. all, I, or hollow section) 
(ie. all, I, or hollow section)

All sections 

N*/0Ns + Mx */0Msx + My */0Msy S 1.0 = 0.834

O.K.

I or SHS or RHS sections to CI. 8.1.5 

(Mx*/0MrJY + (My*/0Mry)Y S 1.0 

Where y = 1.4 + (N*/0Ns) S 2.0

= 0.758

= 1.446

O.K.

8.4 MEMBER CAPACITY

8.4.2 IN PLANE CAPACITY

8.4.2.2 Compression Members

M*S0MI

All sections 

S 0Ms(1-N*/0Nc) S 0Mrx or 0Mry

. 

- Bending about major principal x-axis

S 0Msx(1-N*/0NcJ S 0Mrx 0MIx= 178 kNm

0MIx 
178 kNm

0Mrx 
188kNm o Mix1 = 178 kNm Is criticalS

Mx* 
155 kNm

o Mlx1 = 

178 kNm :. O.K.S

- Bending about minor principal y-axis

S 0Msy(1-N*/0Ncy} S 0Mry 0Miy= 40 kNm

0MIy 
40kNm

0Mry 
42kNm o Mly1 = 40 kNm is criticalS

M* 
y 

OkNm

Mly1 = 

40kNm :. O.K.

o

S

I or SHS or RHS sections to CI. 8.1.5 

S 0Ms{[1-((1+ m)/2)1(1-N*/0Nc) + 1.18((1+ m)/2t v(1-(N*/0Ncm S 0Mrx or 0Mry

- Bending about major principal x-axis

S 0Msx{[1-((1+ /2}1(1-N*/0NcJ + 1.18((1+ )/2)3 v(1-(N*/0NcJ)} S 0Mrx 
0MIx = 320 kNm 
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M1x 
320kNm

M* 
x 

155 kNm

Mrx

~ 188 kNm
. .

Mrx=

Mrx=

s 188 kNm :. O.K.

188 kNm is critical

- Bending about minor principal y-axis

s Msy{[1-{{1+ nJ/2):;{1-N*/ Ncy) + 1.18{(1+ m)/2)3 V(1-(N*/ Ncy))} s Mry 
MIy= 72 kNm

MIy 
72kNm

Mry 
42kNm Mry= 42 kNm is critical~

M* 
y 

OkNm

Mry= 
S 42kNm :. O.K.

Enter MIx of applicable section 188 kNm 

Enter MIy of applicable section ......................42. kNm
(ie. all, I, or hollow section) 
(ie. all, I, or hollow section)

8.4.2.3 Tension Members

A member subject to a tensile force and B.M. shall satisfy 8.3 SECTION CAPACITY

8.4.4 OUT OF PLANE CAPACITY

8.4.4.1 Compression Members

Mx*S Mox

All sections 

S Mbx(1-N*/ Ncy) Mox = 186 kNm

M* 
x 

155 kNm

Mox 
186 kNm :. O.K.S

I or SHS or RHS sections to CI. 8.1.5 

S ~MbXOV[(1-N*/ Ncy)(1-(N*/ NoJ] S Mrx Mox = 142 kNm

where 1/aoo = 1- 2 + (1+ nl2)3(0.4 - 0.23 N*/ Ncy) = 0.775 

<lbc = 1.291 

= 131 kNm 

= 2336 kN 

= 4.000 m

Mbxo = Mbx 1 am x am=1.0 

Noz = GJ + (n2ElwfLz2) 1 (Ix + ly)/A 
Lz = Dist between partial or full retraints 

which prevent twist about centriod

Mox* 
142 kNm

Mrx 
188 kNm 142 kNm is criticalMox2=S

M* 
x 

155 kNm

Mox2= 

~ 142kNm :. N.G. - Reselect trial section size

~a.\~"6’?J
8.4.4.2 Tension Members

Mx" S Molt
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I All sections

I!S: 0Mbx(1 +N*/0NJ !S: Mrx 0Mox= 216 kNm

0Mox 0Mrx
216 kNm ~ 188 kNm

. .
o Mrx= 188 kNm is critical

M* 0 Mrx=
x

155 kNm !S: 188 kNm :. O.K.

8.4.5 BIAXIAL BENDING CAPACITY

8.4.5.1 Compression Members

For full lateral restraint to CI. 8.1.2.:: 0Mcx= 0M1x

For partial or no restraint 0Mcx = Lesser of 0M1x or 0Mox

Enter 0Mcx for applicable restraint, 0Mcx= 188 kNm
.............................

(Mx*/0McJ1.4 + (M/10MIy)1.4 !S: 1.0 = 0.765

O.K.

8.4.5.2 Tension Members

For full lateral restraint to CI. 8.1.2.:: 0Mtx= 0Mrx

For partial or no restraint 0Mtx = Lesser of 0Mrx or 0Mox

Enter 0Mtx for applicable restraint, 0Mtx= 188 kNm
..............................

(Mx*/0Ma)1.4 + (M/10Mry)1.4 !S: 1.0 = 0.765

O.K.
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SPACE GASS 9.03 (Win) - BECA CARTER HOLLINGS & FERNER LTD 
- 

...<}’ Load cases: 

. 11 - (SW) 1.2(G+SW) + 1.6Qu

o

- 0 -13 

13

/_;;j 
-27 0 / 

. 

--~-

1>0 
t:.

~ 
t:.

-- ----

’1 
’\l\o~ 

), 

~’v.,"-~ ’l- (a..[- 

_ 

_ 

’,-" 
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- <~t/"’ 
~’^ 
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~ 
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-25
-113. 

-18 0 -6,-6
-22 

o -22-2g

~ 
t:.

~ 
t:.

~ 
t:.

\).)l.’-

Potal Fram @ GL (S11) 
No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\...\Queensgate Zone J - Rafter Check for Warehouse Roof @ GL S11 Rev 01 
Units - Len: m, Sec: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~~_: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa Scales - Frame: 1:280, Load: None, Disp: None, Moment: 49, Shear: None, Ak -).Jone, Torsion: None

-- -

-21

~o

~ 
t:.

’2-130 ’0\

(-)

-

-14 

o -14

1>0 
t:.

--

-7

-7

~ 
t:.

---

30 Apr 2004, 4:54 pm 

y

Lx
(0,0)
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SPACE GASS 9.03 (Win) - BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 12 - (SW) 0.9(G + SW) +Wup ultimate

-33 9 

24

6 

6 0

7 

7 0

I> 

fJ.

DP 
fJ.

DP 
fJ.

5..... 

e 2fJ.2

DP 
fJ.

_6

DP 
fJ.

Potal Fram @ GL (S11) 
No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter Check for Warehouse Roof @ GL S11 Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~’i kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, DlsD: None, Moment: 49, Shear: None, AJt~;?;0lJone, Torsion: None

-- - ----- ---

e

-

~.

6 

o 6

DP 
fJ.

--

DP 
fJ.

-

2 

o 2

-

7 

7

DP 
fJ.

-

3~r 2004, 4:54 Dm 

~ 

Lx 
(0,0)

-- -
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SPACE GASS 9.03 (Win) - BECA CARTER HOLLINGS & FERNER L TO 

Load cases; 

.14 - (SW) G+SW+Q

----

x;5

y;O "

z;o x;O 

x;O y;O
x;O

x;O y;O y:O x;O

x;O
z;o

z:O y:O
x:O

x:Oy:O z:O y:O
y:O z:O

z:O y:O
z:O

z:O
z:O

C> I> C> C> C> 

PotaI Fram @ GL (S11) 
No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter Check for Warehouse Roof @ GL S11 Rev 01 
Units - Len: m, ~~: mm, Ma~: MPa, Oen~: T/m^3, Te~p: Celsius, Force: kN, ~.,;::lkNm, Ma~:!, Ace: g’s, Trans: mm, Stress: MPa Scales - Frame. 1.280, Load. None, Olsp: 10, Moment. None, Shear: None, M:,/;)~one, Torsion. None

I> I> I> 

---

30 Apr 2004, 4:55 pm 

y

Lx
(0,0)



~ SPACE GASS 9.03 (Win). BECA CARTER HOLLINGS & FERNER LTD 
j 

Load cases: 

,~ . 
13 - (SW) G + SW + Wup service

---"’F’

30 Aor 2004, 4:55 om 

y 

~ L 
~ (0,0) 

X 

cl

x:7

y:O "-

z:O x:Ob,.
x:O y:O

x:O

.- x:O y:O y:O x:O

x:1
z:O

z:O y:O
x:O

x:Oy:O z:O y:O
y:O z:O

z:O y:O
z:O

z:O
z:O

I> I> I> I> I> I> I> I> 

Potal Fram @ GL (S11) 
No aeneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\’..\Queensgate Zone J . Rafter Cheek for Warehouse Roof @ GL S11 Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~ kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:280, Load: None, Diso: 10, Moment: None, Shear: None, Alli)’;~~one, Torsion: None @

---------------------
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SPACE GASS 9.03 (Win). BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 12 - (SW) 0.9(G + SW) +Wup ultimate

- - ------

-5

~ 
-40 

t:,.

-6 -7 -4 -6 -6 -3 -3

I>
-10

I>
0 0 0 0 0 0 -5

I> I>
.... I>

t:,. b b b t:,. b b

2

Potal Fram @ GL (S11) 
No aeneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\...\Queensgate Zone J . Rafter Check for Warehouse Roof @ GL S11 Rev 01 
Units. Len: m, ~e.c: mm, Mat: MPa, D~ns: T/m^3, Temp: Celsius, Force: kN, O’~..’.’.’.;:: I kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa Scales. Frame. 1.280, Load: None, DlsP: None, Moment: None, Shear: Nonel;:’r:: None, Torsion: None ~

---

30 Aor 2004, 4:56 om 

y

Lx
(O,O)
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f’".’l’ SPACE GASS 9.03 (WIn) . BECA CARTER HOLLINGS & FERNER L TD 

i. Load cases: 

;~!) . 11 - (SW) 1.2(G+SW) + 1.6Qu

2 o 0
~ 

v 

l

[>

I~

21 41 40

~ 
-1

[> 

l

31

I~

9

o 0 
~ 

"V 

I.

Potal Fram @ GL (S11) 
No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\...\Queensgate Zone J - Rafter Cheek for Warehouse Roof @ GL S11 Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: Tlm^3, Temp: Celsius, Force: kN, 1Y’~""l~ .kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, Dlso: None, Moment: None, Shear: None!’~: None, Torsion: None

----- - ---- --

38

-

(~)

-

l>

-

36

00

-

31

-

[> 

~

30 Apr 2004, 4:56 pm
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.~ Load cases: 

’,,:9 .11 - (SW) 1.2(G+SW)+1.6Qu

3Ma m

y

Lx
(0,0)

o

14 7
-17 "" -32

10 2
-24 4

1 1
12

95 4 -49
-26 1 -18 0 -33

-12 11 16 4 -2d 4 14 7 1
12

1
93

-26 o 1 10 2 25 4 rf+9 17 -21

11 16 4 1
23 17

2-’15’r’o 2.-1,....

’I .-r

1>0 0 0 0 0 0

-21

o 

12

t>0 t> 

/";.

t> 

/";.

t> I> I> 

~ L<1!,,- W-

"" II\e.. ~ 2.b V. ’3 , -::. "~. ~ \:N-w.

Portal Frame @ GL 81 

No eneral restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter Cheek for Warehouse Roof @ GL S1 Rev 01 
Units - Len: m, See: mm, Mat MPa, Dens: T/m^3, Temp: Celsius, Force: kN, kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, Dls : None, Moment: 49, Shear: None, one, Torsion: None
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SPACE GASS 9.03 (WIn). BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 12 - (SW) 0.9(G + SW) +Wup ultimate

.33 9 

24

5 

5 0

7 

7 0

4 ~ 

6 0b,0

1>0 [>0 ~ 
l!

~ 
l!

Portal Frame @ GL (S1) 
No aeneral restraint 

Queensgate . Roof Rafter for Warehouse. RBW 

Job: C:\...\Queensgate Zone J . Rafter Cheek for Warehouse Roof @ GL S1 Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: T Im^S, Temp: CelsIus, Force: kN, ~: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:280, Load: None, Disc: None, Moment: 49, Shear: None, M’;(’None, Torsion: None 

--

--- - - -- --- --

9

~ 
l!

-

C0J
~

-

12 

o 12

[>0 

--

.5

.5

-

10 

10

c:? 
l!

\f.

~ 
d 

C’l

--

3 May 2004,10:19 am 

y

Lx
(0,0)
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-:--...f. SPACE GASS 9.03 (wln)- BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 12 - (SW) 0.9(G + SW) +Wup ultimate

J 

"-9

-3

-41

-6 -7 -5

I>
-10 o o 0

... 

...
I> 

f:,.

I> 

f:,. f:,.

2

Portal Frame @ GL (S1) 
No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter Check for Warehouse Roof @ GL S1 Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, : kNm, Mass: T, Ace: 9’S, Trans: mm, Stress: MPa 
Scales - Frame: 1 :280, Load: None, Dlso: None, Moment: None, Shear: None : None, Torsion: None

-

-8

I> 

f:,.

-

o

~

-

o

-

-10

f:,.

--

-4

I> 

f:,.

-

-4

--

3 Mav 2004, 10:19 am 
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Lx
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SPACE GASS 9.03 (WIn). BECA CARTER HOLLINGS & FERNER LTD 

Load cases: 

. 11 - (SW) 1.2(G+SW) + 1.6Qu
1.1 

"-~

2 o 0
~

[>

21 40 39

[>

;~

33

4

o 0
~ 

.. 

I~

44

Portal Frame @ GL (51) 
No general restraint 

Queensgate . Roof Rafter for Warehouse. RBW 
Job: C:\’..\Queensgate Zone J . Rafter Cheek for Warehouse Roof @ GL 51 Rev 01 
Units. Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales. Frame: 1:280, Load: None, DisD: None, Moment: None, Shear: None("h : None, Torsion: None 

’"’"

--- - ----- - ---

~ 
~ 

-

[>

-

54

-

o

-

; 
d 

C’l

[>
.3

23

-

3 May 2004,10:19 am 
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~::’!~ SPACE GASS 9.03 twin) - BECA CARTER HOLLINGS & FERNER L TD 

Load cases: 

;~ .14 ~ (SW) G+SW+Q

-

x:5

y:O .....

z:O x:O fl x:O
x:O y:O y:Ox:O y:O

x:O

x:O y:O
z:O z:O y:0

x:-1
x:Oz:O y:-8y:O z:O z:O y:O

z:O z:O
z:O

I> I> I> I> I> I> 

Portal Frame @ GL (81) 
No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter Check for Warehouse Roof @ GL S1 Rev 01 
Units - Len: m, See: mm, Mat: MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa 
Scales - Frame: 1:280, Load: None, Disp: 10, Moment: None, Shear: None, ~;i}.Jone, Torsion: None 

--
-@

I> 

---

3 Mav 2004, 10:20 am 

y

Lx
(0,0)
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~ SPACE GASS 9.03 (Win) - BECA CARTER HOLLINGS & FERNER LTD 
Load cases: 

",!;) . 13 - (SW) G + SW + Wup service

x:7

y:O ....

z:O x:O x:O
x:O y:O y:Ox:O y:O

x:O

x:1 y:O
z:O z:O y:0

x:O
x:O

z:O y:-1
y:O z:O z:O y:O
z:O

z:O
z:O

I> I> I> I> I> 

Portal Frame @ GL (81) 
No general restraint 

Queensgate - Roof Rafter for Warehouse - RBW 
Job: C:\’..\Queensgate Zone J - Rafter Check for Warehouse Roof @ GL 81 Rev 01 
Units - Len: m, 8ec: mm, Mat MPa, Dens: T/m^3, Temp: Celsius, Force: kN, ~~: kNm, Mass: T, Ace: g’s, Trans: mm, Stress: MPa ~ 
Scales - Frame: 1:280, Load: None, Dlso: 10, Moment: None, Shear: None, C?fiNone, TorsIon: None I,;:;’,,) 
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Beca Carter Hollings & Ferner .1= 
JOB NAME: .........9~~~~~~~~.~~1.1..~~~~~~1.C?J?’:I:1.~.~.~’..?~~~~...................... 
SUBJECT:...........~~~.~.I.~~~.rT,!~.!~r..~~~!.~~~~~.~.g.~.ip..rT,!~.r:t~~................................ 
BY: Jamil Khan

\ ,\<’ ",1" ,c’l ’ :’,." ",-., "iii i:.. 
’’’’’!’’ ~. ’-’;’lif

CALCULATION SHEET

JOB NO:

PAGE NO:

DATE:

DESIGN DATA

Enter trial section size here 310 UB 40.4 

("Copy valuea from aSection sizes. w rksh. t}...............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X .. axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

c~, 
~)

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

6,’"T",’,::’,\, 
\J

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, <Xb from table 6.3.3(1)

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength 

lue 
Name: Roof Plant Platefonn Steel BeamJds - versIon ’.0 (Design Dataj’age , of ,----- 

-- --

Mx*= 

My*= 

Lx= 

Ly=

Zex= 

Zey= 

Ix= 

Iy= 
J= 

Iw=

52.26 kNm 
............................ 

o kNm 
............................ 

5.500 m 
............................ 

5.500 m

0= 

fy= 
E= 

G=

0.9 
............................ 

300 MPa 
............................ 

200 GPa 
............................ 

80 GPa

633000 mm;’ 

139000 mm;’ 

86400000 mm4 

7650000 mm4 

157000 mm4 

1.65E+ 11 mmb

am = 1.00 
............................ 

m=........................9.. 
Kt = 1.00 

............................ 

1.00 
............................. 

1.00

kex= 

key = 

kf= 

<Xb=

Kr=

N*=

Kt=

o kN

fy= 300 MPa

A= 5210 mm2 

129 mm 

38.3 mm

rx = 

ry =

1 
............................ 

1 
............................ 

0.954 
............................ 

o

Nt= 0 kN 
............................ 

kte = 0.85 
............................ 

~ 

An = 12500 mm 
............................ 

fu = 410 MPa

2711265 I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I

10F3

14/6/04

i 
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Pnnted arYr:05 on 14/06/2004
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Beca Carter Hollings & Ferner .. 
JOB NAME: .........9~~~~~.~~~.~.~IJ.B.~~~Y.~I.C?Er:ry.~.r:t~!.~?’:I.~...................... 
SUBJECT:..........~~~.~.I.p~~.r:ry~.!~~..~~~!.!:’!~~!.~.q~.ip.!.r:t~!.l~~................................ 
BY: Jamil Khan

1""’4 
CALCULATION SHEET

JOB NO: 2711265

PAGE NO: 2 OF 3

DATE: 14/6/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx*= 

My*= 

Lx= 

Ly=

52.26 kNm 
............................ 

o kNm 
............................ 

5.500 m 
............................ 

5.500 m

5.1 DESIGN FOR BENDING MOMENT

5.1,1 Bending About Section Major Principal X-axis

Mx*S Msx 

Mx*S Mbx

and

5.1.2 Bending About Section Minor Principal Y-axis

My*S Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx*S Msx 

S ~x

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

= 0.9 
............................ 

fy = 300 MPa 
............................ 

;$ 

Zax = 633000 mm

Msx= 171 kNm

Mx* 
52kNm

Msx 
171 kNm :. O.K. 310 UB 40.4S

My*S Msy 
S f~y

Effective section modulus about Y axis (table) 139000 mm;$Zay=

Msy= 38 kNm

M* 
y 

OkNm

Msy 
38kNm :. O.K. 310 UB 40.4S

~~\()~~



Mbx= 73 kNm

10-41 
CALCULATION SHEET 

I JOB NO: 2711265 
........................................................ 

DATE: .............yl:!~!~~......... I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
Use 

310 UB 40.4 I 

I 

I 

I

PAGE NO: 20F3

... 
Beca Carter Hollings & Ferner .1= 
JOB NAME: .........9~~~~~~~~.~~1.1..~~9.~~~1.<?P.r:ry.~.t:l.~’.:?~~~~... 

...... ....... ...... 

SUBJECT:...........~~~.~.I.~~~.~~.!~r..~~~!.~!~~~.~.9.~.ip..~~.~~~................................ 
BY: Jamil Khan

.....’...................... ;.-...................

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*~ Mbx 

~ <Xm<lsMsx ~ Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

............................ 

m=........................Q..

K’....................\ ~)

Slenderness reduction factor, as 

as = 0.6{V[(MsJMoo)2 +3J-(MsJMoo)}

Reference buckling moment, Moo 

Moa = Mo = v{(n2EI/Le 2)[GJ+(n2ElwlL/m

Young’s modulus 

Moment of inertia about Y axis (table) 
Shear modulus of elasticity 
Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 7650000 mm 

G = 80 GPa 

J = .........1!57
. 

mm4 
b 

Iw = 1.65E+11 mm

Calculate effective length about X axis, Lex = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

KI= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

Lex = 5.500 m 

Moa= 108 kNm 

as = 0.4254083

MbX 
73kNm ~

Msx 
171 kNm Mbx= 73 kNm Is critical

M* 
x 

52kNm

Mbx= 

73kNm :. O.K. 310 UB 40.4~

ISectlon size 310 UB 40.4 O.K.

File Nam\!: Roof Plant Plateform Steel Beam.xls - Version 1.0 (5 Bending aIi1g.:12 Printed at 11 :05 on 14/0612004
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REFER TO ARCHITECTS 

DRAWINGS

OPEN
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DET AIL OCCURS ON GRID SA

~

NOTE 

1. FOR ROOF BRACING. PURUN (lEA T 

DETAilS SEE S151

MEMBER SIZE

STRl 200,6 SHS

BRl RH24

BR2 125,6 EA

aAl 100,6 fA

2. ALL PURUNS TO BE LAPPED 10Y. OF 

SPAN AT SUPPORTS.

3. WALL GIRTS TO BE DHS JOO/1 -2B@llBQOcrs 
WITH CHANNEL BEAM INO RODS I. BOTTOM 

TWO SPANS TO BE AT MAX 900c(5

4 REFER TO ARCHITECTS DRAWINGS FOR 

EXTENT OF PERIHETER PARAPETS 

I FL YBRACES 

-ROOF BEAMS INUMERlC GRIOSI.-ALlOW 12 

FL YBRACES PER RAFTER 

-COLUMNS.-ALLOW 2 Fl YBRACES PER 

EXTERNAL WALL COLUMN.
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JOB NO: 2711265

PAGE NO: OF

DATE: 27/4/04

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis Mx. = 82 kNm
..................~.........

Factored bending moment about minor V - axis My. = o kNm
............................

Length between X axis restraints Lx= 2.000 m
............................

Length between V axis restraints Ly= 9.000 m
............................

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx* S 0Msx and

Mx*S 0Mbx

5.1.2 Bending About Section Minor Principal V-axis

My* S 0Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx*S 0Msx

S 0fvZex

Strength reduction factor = 0.9
............................

Vield stress of flanges fy = 300 MPa

Effective section modulus about X axis (table) lex =
............................ 

~

395000 mm

0Msx= 107 kNm

Mx*, 0Msx
82kNm S 107kNm :. O.K.

My. S 0Msy
S 0fvZev

Effective section modulus about V axis (table) Zey= 91400 mm~

0Msy= 25 kNm

M* 0Msyy

OkNm S 25kNm :. O.K.

i

I
I
I

I

."" 

I
Elle Name’ Steel Desigl’l1..QGM xIS - VersIon 1 0 (5 BendIng and shear)_-Eaga.1..ot.2.-_ __._. C"’nta’" ’ . on.271CW2004...__--.J
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Beea Carter Hollings & Ferner 

JOB NAME: .........9~~~~~~~~.~~I)..~~~~y.~I.<?J?FE.~.~~.. 
............................ .............. 

SUBJECT:...........~~~~~?~~.~.~~~1.9.i.~~............................................................... 
BY: Jamil Khan

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*~0MbX 

~ 0CXmasMsx ~ Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

m = ::::::::::::::::::::::::?::

I i -~, 

CALCULATION SHEET

JOB NO: 2711265

Slenderness reduction factor, as 

as = 0.6{-V[(Ms/Moa)2+3]-(Ms/Moo)}

Reference buckling moment, Moo 

Moo = Mo = -V{(I12EI/La 2)[GJ+(I12ElwfLe 2m

Young’s modulus 

Moment of inertia about Y axis (table) 

Shear modulus of elasticity 
Torsion constant (table) 

Warping constant (table)

E = 200 GPa 
............................ 

4 

Iy = 4470000 mm 

G= 80 GPa 

J = ............893
.. 

mm4 

Iw = 6.59E+ 10 mmb

PAGE NO: OF

DATE: 27/4/04

88 kNm

0Mbx 
88kNm

Msx 
107kNm Mbx= 88 kNm is critical

M* 
x 

82kNm

Mbx= 

~ 88 kNm :. O.K.

Calculate effective length about X axis, Lax = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

KI= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

Lax = 2.000 m 

Moa= 296 kNm 

as = 0.8261245

Mbx=

~

,Section size 250 UB 31.4 O.K.

File Name: Steel Deslgn1-OGM.x1s . Version 1.0 (5 Bending and shear) Page 2 of 2

Use 

250 UB 31.41 
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STAIRCASE SLAB DESIGN (Version 1.00) 
Developed by Jamll ur Rahman Khan 

Project Title: Oueensgate Shopping Centre 

Designation: Stair Case for Zone J Building

21-286 

Jamil 

05/28/04

Project Ref. No. 

Design By: 

Date of Design:

to 
!

MATERIAL Concrete grade fc: 40 Nlmm2

Reinft grade fy: 500 Nlmm2

MARKING Staircase No. Span 1 Span 2

Level Typical Flight Typical Flight

INPUT DATA Span Ln,m: 5.200 5.000

ssocbe ss ss

Waist Slab Thickness h,mm: 200 200

Riser R,mm: 180 150

Thread T,mm: 275 250

Length of Waist Slab m: 3.20 3,00

Clear Concrete Cover mm: 40 40

Tension Bar diameter mm: 16 13

Compression Bar diameter mm: 0 0

Effective depth d,mm: 152 153.5

LOADING Waist kNlm2 : 5.74 5.60

Steps kNlm2 : 2.16 1.80

Finishes/Services kNlm2 : 0.50 0.50

Screed kNlm2 : 0.00 0.00

Live Load kNlm2 : 5.00 5.00

W=1.2G+1.60 kNlm2 : 18.08 17.48

DESIGN Moment coefft 0.125 0.125

Moment kN-m: 61.10 54.62

Ru = Mu I (cbd2) 3.11 2.73

m = fy I (0.85 f c ) : 14.71 14.71

P = 11m {1 - ( 1 - (2 m Ru ) I fy ) 
1/2 
} 0.0065 0.0057

Pmln = Max (0.71 f~) 0.0014 0.0014

AsFlequlred = Max ( p, Pmln ) bd mm2: 994 874

Pw =As/(bd) 0.0076 0.0058

Max spacing mm: 202 152

REINPT Tension Reinforcement T 16- T 13-

Provided Spacing mm: 175 150

Compression Reinforcement : 0 0

Provided Spacing mm: 300 300

DEFLECTION Span/Depth ratio 25 25

Right I Span Mod. Factor 1.15 1.15

Tension Mod. Factor 0.98 0.94

Compression M d. Factor 1.00 1.00

Modified L/h 28.16 26.94

Actual L/h 26.00 25.00

Deflection O.K. O.K.

Notation ss = both ends simply supported
oc = one end continuous

be = both ends continuous

Dlsclalmer:-

!considerable time & effort have gone Into the development of this spreadsheet The spreadsheet has been thoroughly tested and used.
In u$lng the spreadsheet, however, the user accepts and understands, that no warranty Is expressed or Implied by the developer on

Ithe ccuracy or the rel1ablDty of the spreadsheet The user must expUcltly understand the assumplion of the spreadsheet and must

Independently verify the results.
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CALCULATION SHEET

aeca 
JOB NAME: .........9~~~~~~~~.~~1.1.~~~~y.~1.~1?~.~.~~........................................... 

SUBJECT:.... 
..... 

..?-~.~~.~!.~.~~.i!..~~~..~..~.’::.~~~~~!.!Y.P.!~~I..’::~~.~.i.~~..~~~~...... 
BY: Jamil Khan

JOB NO: 2711265

PAGE NO: 1 OF 3

DATE: 28/5/04

DESIGN DATA

lEnter trial section size here 310 UB 46.2 

("Copy value. from .Section sizes. w rksh. r............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 

Shear modulus of elasticity

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, <Xt, from table 6.3.3(1)

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

.x s - Version OJllim Data)

Mx*= 

My* = 

Lx=

Ly=

112 kNm 
............................ 

o kNm 
............................. 

4.000 m 
..........,................. 

4.000 m

0= 

fy = 

E= 

G=

0.9 
............................ 

300 MPa 

..................2 ..GPa 

............................ 

80 GPa

4x = 729000 mm;j 

4y = 163000 mm;j 

Ix = 100000000 mm4 

Iy = 9010000 mm4, 

J = 233000 mm4 

Iw= 1.97E+11 mmt>

am = 1.00 

m = ::::::::::::::::::::::::?:: 
Kt = 1.00 

............................ 

K, = 1.00 
.............................. 

Kr = 1.00

N*= o kN

fy = 300 MPa

A= 5930 mm2 

130 mm 

39 mm

rx = 

ry=

kex = 

key = 

kf= 

ab=

1 
............................ 

1 
............................ 

0.954 
............................ 

2

Nt= 0 kN 
............................. 

kte = 0.85 
............................ 

<! 

An = 12500 mm 
............................ 

fu = 410 MPa

24:105
, 

I 

’---I 
Pilnted at 14:50 on 28/0572004
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JOB NAME: .........9~~~~~~~~.~~I.I..~~~~~~I.<;>P..~.~.’:l~........................................... 
SUBJEC :..........~!?~~.~!.~.~~i!..~~~..~..~.~.~~~~!.IY.P.!~~~.~~~.~.i!.l.~..I?~~~...... 
BY: Jamil Khan

CALCULATION SHEET

DATE:

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

M/= 

My*= 

Lx= 

ly=

112 kNm 
............................ 

o kNm 
............................ 

4.000 m 
............................ 

4.000 m

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx*~ 0Msx 

Mx"’~0Mbx

and

5.1.2 Bending About Section Minor Principal Y-axis

M/~0Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx*~0Msx 

~ 0fyZ.,x

Strength reduction factor 

Yield stress of flanges 

Effective section modulus about X axis (table)

0= 0.9 
............................... 

fy= 300 MPa 
..............._........... 

a 

Zex = 729000 mm

0Msx= 197 kNm

Mx* 

112 kNm ~

0Msx 
197kNm :. O.K.

My*~0Msy 
~ 0fyZ.,y

Effective section modulus about Y axis (table) Zey= 163000 mma

0Msy= 44 kNm

M* 
y 

OkNm ~

0Msy 
44kNm :. O.K.

Cll M ~ ’ ~t l <l1’nl IRA" vIa 
_

.~. 
nn



Beea Carter Hollings & Ferner 

JOB NAME: .........9~~~~~~~~.~~I.1..~~~~y.~I.?p.r:’:I.~r:t.~........................................... 

SUBJECT:...........?-~.~~.~!.:?~~i!..~~~~..C?!..~.~.~~~~~!.!Y.P.!~~I..~~r:t.~.i!.l~..~~~~...... 
BY: Jamil Khan

Iq... $’ 

CALCULATION SHEET

JOB NO: 2711265 
......-.................................... 

PAGE NO: 2 OF 3 
......................... ..................... 

DATE: 28/5/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*S; 0Mbx 

S; 0a.nasMsx S; 0Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

m = ::::::::::::::::::::::I

I 
,@

Slendemess reduction factor, as 

as = 0.6{v[(Ms/Moal +3]-(MsJMoa)}

Reference buckling moment, Moa 

Moa = Mo = v{(n2EI/Le2)[GJ+(n2EIJle2)]}

Young’s modulus 

Moment of inertia about Y axis (table) 

Shear modulus of elasticity 

Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 9010000 mm 

G= 80 GPa 

J = ..........233
. . 

mm4 

Iw = 1.97E+11 mmb

Calculate effective length about X axis, Lax = KtKIKrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

KI= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

1(2) 
I

Lax = 4.000 m 

Moa= 218 kNm 

as = 0.5994641

0Mbx= 118 kNm

0Mbx 0Msx
118 kNm S; 197kNm

. . o Mbx= 118 kNm Is critical

Mx* 0 Mbx=

112 kNm S; 118 kNm :. O.K.

Use

ISectlon size 310 UB 46.2 O.K. I 310 UB 46.2
.........................................................

n ~ ’"", 

21\ 1 \5 
v~

File Name: Steel Design1-OGM ST-Lendlng Beam 310UB46.x1s - Version 1Pli\:Blng and shear) Printed at 14:51 on 28/0512004
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aeca 

JOB NAME: .........9~~~~~~~~.~~1.1..~~~~y.~1.?J?r:’:l.~.~.~... 
............................. ........... 

SUBJECT~..........~~~~.~!.~!!!.~..~.~..~~!.~~!.!y.p.!~~L~~~.~~.lJ.~.~.~r:’:l.................. 
BY: Jamil Khan

Beca Carter Hollings & Ferner

DESIGN DATA

Enter trial section size here 250 UB 31.4 

(UCopy value" from "Section sizes" w rks
.

tj"""............................

5 MEMBERS SUBJECT TO BENDING AND SHEAR 

8 MEMBERS SUBJECT TO COMBINED ACTIONS

Factored bending moment about major X - axis 

Factored bending moment about minor Y-axis 

Length between X axis restraints 

Length between Y axis restraints

Mx* = 

My*= 

Lx= 

Ly=

C,’

Strength reduction factor 

Yield stress of flanges 

Young’s modulus 
Shear modulus of elasticity

= 

fy = 

E= 

G=

Effective section modulus about X axis (table) 

Effective section modulus about Y axis (table) 

Moment of inertia about X axis (table) 

Moment of inertia about Y axis (table) 

Torsion constant (table) 

Warping constant (table)

Zex= 

ley = 

Ix= 

Iy= 
J= 

Iw=

Moment modification factor 

Ratio of smaller to larger bending moment 

Twist restraint factor 

Load height factor 

Rotation restraint factor

1,1\" I i’ 1~’) 

JOB NO: ..........~?~~~~~........ I 
DATE: ..............~~(~(~~......... I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I 

~_~~:~ I II 
:~~l~;:_.t~oo__j :

CALCULATION SHEET

PAGE NO: 1 OF 3

55 kNm 
............................ 

o kNm 
............................ 

3.750 m 
..............._........... 

3.750 m

0.9 
............................ 

300 MPa 
............................ 

200 GPa 
............................ 

80 GPa

395000 mm;’ 

91400 mm;’ 

44500000 mm4 

4470000 mm4 

89300 mm4 

6.59E+ 10 mmb

am = 1.00 

m = ::::::::::::::::::::::::?:: 
Kt = 1.00 

.................._........ 

KI = 1.00 
............................ 

Kr = 1.00

If.. ,.."~"’" o
6 MEMBERS SUBJECT TO AXIAL COMPRESSION

Factored axial design load N*=

Minimum value of yield stress for any element 

(or weighted average) 
Gross area of cross section (use nett if approp.) (table) 
Radius of gyration about X axis (table) 

Radius of gyration about Y axis (table)

fy =

A=

rx = 

ry =

Effective length factor about X axis 

Effective length factor about Y axis 

Form factor (by calculation) 

Section constant, a.b from table 6.3.3(1}

kex = 

key = 

k,= 

a.b =

7 MEMBERS SUBJECT TO AXIAL TENSION

Factored axial design load 

Correction factor for distribution of forces (by calculation) 

Nett area of cross section (by calculation) 

Tensile strength

Nt= 

kte = 

An= 

fu =

o kN

300 MPa

4010 mm2 

105 mm 

33.4 mm

1 
............................ 

1 
............................ 

0.954 
............................... 

2



Beca Carter Hollings & Ferner 

JOB NAME: .........9~~~~~~~~.~~~1.B.~~~y.~1.<?p..f.1:1.~.~.~....................................... 
.... 

SUBJECT:..........~~~~.~!.~!!!.~..~.~.~~!.~~!.!Y.P.!?..~:I.~~~.~.~I~.~.~.~f.1:1.................. 
BY: Jamil Khan

/e1_0 
. F

CALCULATION SHEET

JOB NO: 2711265 
...._.................................................. 

PAGE NO: 2 OF 3 
........................... ................... 

DATE: 28/5/04

~ 
I~

5 MEMBERS SUBJECT TO BENDING AND SHEAR

Factored bending moment about major X - axis Mx*= 55 kNm
............................

Factored bending moment about minor Y-axis My*= o kNm
............................

Length between X axis restraints Lx= 3.750 m
............................

Length between Y axis restraints Ly= 3.750 m
............................

5.1 DESIGN FOR BENDING MOMENT

5.1.1 Bending About Section Major Principal X-axis

Mx. S Msx and

Mx. S Mbx

5.1.2 Bending About Section Minor Principal V-axis

My. S Msy

5.2 NOMINAL SECTION MOM. CAPACITY FOR BENDING ABOUT A PRINCIPAL AXIS

Mx.S Msx

S vZex

Strength reduction factor 0= 0.9
.............................

Yield stress of flanges ty = 300 MPa

Effective section modulus about X axis (table) Zex=
............................ 

a

395000 mm

Msx= 107 kNm

Mx. Msx
55kNm S 107kNm :. O.K.

My.S Msy
S 1vZey

Effective section modulus about Y axis (table) Zey= 91400 mma

Msy= 25 kNm

M* 0Msyy

OkNm S 25kNm :. O.K.

’2.t\105

1=11.. ..~~, . C:::t~1 .1 on";"n 1>0 ~ "1nIII>AA xis. \lerslon II!~-Ing and sbear) ednted 
J14.SS 

on 28lOS12004
I
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JOB NAME: .........9.~~~~~~!~.~.~I.I..~~~~y.~~C?P..~.~.~.!........................................... 

SUBJECT:..........?-~!)~.~!.~.~..~.~..~~!.~~!.!y.p.!?~I..~~~.~~I~.~~.~~.................. 
BY: Jamil Khan

i4’,~ 
~’ r 

"’"" 

CALCULATION SHEET

JOB NO: 2711265 
.............................................. 

PAGE NO: 2 OF 3 
..................... .................. 

DATE: 28/5/04

5.6 NOMINAL MEMBER MOMENT CAPACITY OF SEGMENTS SUBJECT TO X-AXIS 

BENDING WITH OR WITHOUT FULL LATERAL RESTRAINT

250 UB 31.4 O.K.

Use 

250 UB 31.4

I 

I 

I 

1 

I 

I 

t 

I 

! 

J 

! 

I 

I 

I 

I 

I 

I 

I

5.6.1 Segments restrained at both ends

5.6.1.1 Open sections with equal flanges

5.6.1.1.1 Segments of constant cross section

Mx*~ Mbx 

~ amasMsx ~ Msx

Moment modification factor 

Ratio of smaller to larger bending moment
am = 1.00 

m = :::::::::::::::::::::::?:

t$fj\
Slenderness reduction factor, as 

as = 0.6fv[(MsxlMoa>2 +3]-(MsxfMoa)}

Reference buckling moment, Moa 

Moa = Mo= "((n2EIyI’-e2)[GJ+(n2EIJ’-e2)]}

Young’s modulus 

Moment of inertia about Y axis (table) 
Shear modulus of elasticity 
Torsion constant (table) 

Warping constant (table)

E= 200 GPa 
............................ 

4 

Iy = 4470000 mm 

G = 80 GPa 

J = 
.............

9.3
. 

mm4 
b 

Iw = 6.59E+ 10 mm

Calculate effective length about X axis, ’-ex = KtK,KrLx 

Twist restraint factor 

Load height factor 

Rotation restraint factor

Kt= 

K,= 

Kr=

1.00 
............................ 

1.00 
............................ 

1.00

Lax = 

Moa= 

as=

3.750 m 

101 kNm 

0.552297

Mbx= 59 kNm

Mbx 
59kNm s

Msx 
107kNm Mbx= 59 kNm is critical

Mx* 
55kNm

Mbx= 

S 59kNm :. O.K.

Isectlon size
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