






















Initial Seismic Assessment Appendices– Stokes Valley Swimming Pool 41392_1 

Summary of Assessment 
Methodology Used 

Initial Evaluation Procedure (IEP) in accordance with The Seismic 
Assessment of Existing Buildings-Technical Guidelines for 
Engineering Assessments, dated August 2017 (The Guidelines) 
Part B – Initial Seismic Assessment.  
 
Shadow calculations have been carried out in accordance with 
The Guidelines Part C5 – Concrete Buildings (November 2018), 
The Guidelines Part C8 - Unreinforced Masonry Buildings (July 
2017), NZS 4230:2004 – Design of Reinforced Concrete Masonry 
Structures, AS/NZS 1170.0:2002 0 - Structural Design Actions, 
NZS3101:2006 – Concrete Structures Standard .  
 
Longitudinal actions are carried to the ground through a 
combination of RC masonry walls, RC columns and glulam arches 
on RC pedestals/ short columns. 
 
Transverse actions are carried to the ground through either RC 
masonry walls or glulam arches on RC pedestals/short columns. 
 
Shadow calculations have been carried out on RC masonry 
partition walls for out of plane actions, and on the RC pedestals/ 
short columns. The partition walls are not full height (2m tall) but 
have timber jack framing to the underside of the roof. 

Other Relevant Information N/A 
Assessment Outcomes 
Assessment Status Final  
Assessed Seismic Rating 100%NBS (IL3) 
Seismic Grade A+ 
Describe the Governing Critical 
Structural Weakness and Likely 
Mode of Failure 

Not observed. 

Comment on Parts Identified 
and Assessed 

Heavy cantilever partition walls are included in this assessment. 
Circular ducting, extractor fan, pop top roof, lights over the 
swimming pool have been excluded from this assessment and are 
a potential critical structural weakness. Plant inside the plant 
room are excluded from this initial seismic assessment.   

Recommendations Seismic assessment of building parts over the swimming pool 
would investigate other potential critical structural weaknesses.  
 
In order to confirm the seismic performance of this building with 
more reliability we would recommend a Detailed Seismic 
Assessment (DSA). A DSA would also investigate other potential 
weaknesses that may not have been considered in the initial 
seismic assessment. 
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Appendix B – Initial Evaluation Procedure (IEP) 
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Street Number & Name: Job No.:
AKA: By:
Name of building: Date:
City: Revision No.:

Table IEP-1a     Additional Photos and Sketches

Add any additional photographs, notes or sketches required below:
Note: print this page separately

Fig1 - North elevation.

Fig 2 - West elevation.

Fig 3 - Typical RC block partition wall.

Fig 4 - Typical plinth/col pedestal for glulam arch.

Lower Hutt 39999 v 1

187 George Street 9683
Stokes Valley Swimming Pool ULM

2/05/2019

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out "The Seismic Assessment of Existing 
Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 
not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 
may lead to a different result or seismic grade.
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Table IEP-2      Initial Evaluation Procedure Step 2

Step 2 - Determination of (%NBS) b
(Baseline (%NBS)  for particular building - refer Section B5 )
2.1 Determine nominal (%NBS)  = (%NBS) nom

a)  Building Strengthening Data

N/A N/A

b) Year of Design/Strengthening, Building Type and Seismic Zone

             Building Type: Not applicable Not applicable

             Seismic Zone: Not applicable Not applicable

c)  Soil Type
From NZS1170.5:2004, Cl 3.1.3 : Not applicable

From NZS4203:1992, Cl 4.6.2.2 :
(for 1992 to 2004 and only if known) Not applicable Not applicable

d)  Estimate Period, T
Comment: hn = 7.3 7.3 m

Ac = 1.00 1.00 m2 

Moment Resisting Concrete Frames:   T  = max{0.09h n
0.75 , 0.4}

Moment Resisting Steel Frames:   T  = max{0.14h n
0.75 , 0.4}

Eccentrically Braced Steel Frames:   T = max{0.08h n
0.75 , 0.4}

All Other Frame Structures:   T  = max{0.06h n
0.75 , 0.4}

Concrete Shear Walls T = max{0.09h n
0.75/ Ac

0.5 , 0.4}
Masonry Shear Walls:   T  < 0.4sec 
User Defined (input Period):   

T: 0.40 0.40

e) Factor A: Factor A: 1.00 1.00

f)  Factor B: Factor B: 0.25 0.25

g) Factor C: Factor C: 1.00 1.00

h) Factor D: Factor D: 1.00 1.00

(%NBS) nom = AxBxCxD (%NBS) nom 25% 25%

2/05/2019
Lower Hutt 39999 v 1

Part single storey timber portal and part two storey reinforced concrete 
block walls. Therefore, short period.

187 George Street 9683
Stokes Valley Swimming Pool ULM

For reinforced concrete buildings designed between 1976-84 Factor 
C = 1.2, otherwise  take as 1.0.

For buildings designed prior to 1935 Factor D = 0.8 except for Wellington 
and Napier (1931-1935) where Factor D may be taken as 1.0, otherwise 
take as 1.0.

Determined from NZSEE Guidelines Figure 3A.1 using 
results (a) to (e) above

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 
Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 
not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 
may lead to a different result or seismic grade.

Longitudinal Transverse

Strengthening factor determined using result from (a) above (set to 1.0 
if not strengthened)

Where  hn = height in metres from the base of the structure to the 
uppermost seismic weight or mass.

Tick if building is known to have been strengthened in this direction

If strengthened, enter percentage of code the building has been strengthened to

1935-1965
Pre 1935

1965-1976
1976-1984
1984-1992
1992-2004
2004-2011

Post Aug 2011

1935-1965
Pre 1935

1965-1976
1976-1984
1984-1992
1992-2004
2004-2011

Post Aug 2011
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Table IEP-2      Initial Evaluation Procedure Step 2 continued

2.2 Near Fault Scaling Factor, Factor E
If T  < 1.5sec, Factor E = 1

a)  Near Fault Factor, N(T,D) N(T,D): 1 1
   (from NZS1170.5:2004, Cl 3.1.6)

b) Factor E = 1/N(T,D) Factor E: 1.00 1.00

2.3 Hazard Scaling Factor, Factor F
a)  Hazard Factor, Z, for site

Z = 0.42 (from NZS1170.5:2004, Table 3.3)

Z 1992 = 1.2 (NZS4203:1992 Zone Factor from accompanying Figure 3.5(b))

Z 2004  = 0.42 (from NZS1170.5:2004, Table 3.3)

b)  Factor F
  For pre 1992       = 1/Z
  For 1992-2011 = Z 1992/Z
  For post 2011 = Z 2004/Z

Factor F: 2.38 2.38

2.4 Return Period Scaling Factor, Factor G
a) Design Importance Level, I

I = 1 1

b) Design Risk Factor, Ro
  (set to 1.0 if other than 1976-2004, or not known)

Ro = 2 2

c) Return Period Factor, R
  (from NZS1170.0:2004 Building Importance Level) Choose Importance Level

R = 1.3 1.3

d) Factor G = IRo/R

Factor G: 1.54 1.54
2.5 Ductility Scaling Factor, Factor H

a) Available Displacement Ductility Within Existing Structure
Comment: m = 2.00 2.00

b) Factor H k m k m

For pre 1976 (maximum of 2) = 1.57 1.57
For 1976 onwards = 1 1

Factor H: 1.00 1.00
  (where kµ is NZS1170.5:2004 Inelastic Spectrum Scaling Factor, from accompanying Table 3.3)

2.6 Structural Performance Scaling Factor, Factor I
a) Structural Performance Factor, S p 

   (from accompanying Figure 3.4)

Sp = 0.70 0.70

b) Structural Performance Scaling Factor    =   1/Sp Factor I: 1.43 1.43
   Note Factor B values for 1992 to 2004 have been multiplied by 0.67 to account for Sp in this period

2.7 Baseline %NBS  for Building, (%NBS) b
     (equals (%NBS )nom x E x F x G x H x I  )

Stokes Valley Swimming Pool ULM
2/05/2019

Timber portals. RC block walls. RC Frame.

Lower Hutt 39999 v 1

133% 133%

187 George Street 9683

(Set to 1 if not known. For buildings designed prior to 1965 and known to be designed as a 
public building set to 1.25. For buildings designed 1965-1976 and known to be designed as a 
public building set to 1.33 for Zone A or 1.2 for Zone B. For 1976-1984 set I value.)

Location:

Longitudinal Transverse

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 
Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 
not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 
may lead to a different result or seismic grade.

Tick if light timber-framed construction in this direction

Refer right for user-defined locations

1 2 3 4 1 2 3 4
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Table IEP-3      Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR) 
(Refer Appendix B - Section B3.2)

a) Longitudinal Direction

        potential CSWs     Effect on Structural Performance Factors
    (Choose a value - Do not interpolate)

3.1  Plan Irregularity
Effect on Structural Performance Factor  A 1.0

3.2  Vertical Irregularity
Effect on Structural Performance Factor B 1.0

3.3  Short Columns
Effect on Structural Performance Factor C 1.0

3.4  Pounding Potential
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a)  Factor D1: - Pounding Effect

Factor D1 For Longitudinal Direction: 1.0
Table for Selection of Factor D1 Severe    Significant Insignificant

Separation 0<Sep<.005H    .005<Sep<.01H Sep>.01H
Alignment of Floors within 20% of Storey Height

Alignment of Floors not within 20% of Storey Height

b) Factor D2: - Height Difference Effect

Factor D2 For Longitudinal Direction: 1.0
Table for Selection of Factor D2 Severe    Significant Insignificant

0<Sep<.005H   .005<Sep<.01H Sep>.01H
Height Difference  >  4 Storeys

Height Difference 2 to 4 Storeys
Height Difference < 2 Storeys

Factor D 1.0

3.5  Site Characteristics - Stability, landslide threat, liquefaction etc as it affects the structural performance from a life-safety perspective

Effect on Structural Performance Factor E 1.0

3.6  Other Factors - for allowance of all other relevant characterstics of the building Factor F 1.0
Record rationale for choice of Factor F:

PAR
3.7  Performance Achievement Ratio (PAR)
        (equals A x B x C x D x E x F )

Site is positioned in a valley away from slopes. GWRC flex map viewer indicates low liquefaction potential.

Building is mostly single storey, well maintained and the design has been well documented. Shadow calculations have been 
carried out on the RC block partitions out-of-plane and the plinth/cols at the base of the arches. Insignificant plan irregularity 
introduced due to the pinned 'v' struts to arches being off-centre.

none.

Mostly single storey.

Short RC columns at the base of each timber portal. Shadow calculations have been carried out on the column which supports 
the 'v' brace. This columns indicates >100%NBS (IL3). Othere columns appear >100% NBS (IL3) by observation.

Longitudinal 1.00

187 George Street 9683
Stokes Valley Swimming Pool ULM

2/05/2019
Lower Hutt 39999 v 1

Severe 

For < 3 storeys - Maximum value 2.5 
otherwise  - Maximum value 1.5.  

No minimum.

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding 
may be reduced by taking the coefficient to the right of the value applicable to frame buildings.

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 
Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 
not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 
may lead to a different result or seismic grade.

Significant Insignificant

Severe Significant Insignificant

Severe Significant Insignificant

1 1 1

0.4 0.7 0.8

0.4 0.7 1

1 1 1
0.7 0.9 1

Severe Significant Insignificant
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Table IEP-3      Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR) 
(Refer Appendix B - Section B3.2)

b) Transverse Direction
Factors

        potential CSWs         Effect on Structural Performance
        (Choose a value - Do not interpolate)

3.1  Plan Irregularity
Effect on Structural Performance Factor  A 1.0

3.2  Vertical Irregularity
Effect on Structural Performance Factor B 1.0

3.3  Short Columns
Effect on Structural Performance Factor C 1.0

3.4  Pounding Potential
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a)  Factor D1: - Pounding Effect

Factor D1 For Transverse Direction: 1.0
Table for Selection of Factor D1 Severe    Significant Insignificant

Separation 0<Sep<.005H    .005<Sep<.01H Sep>.01H
Alignment of Floors within 20% of Storey Height

Alignment of Floors not within 20% of Storey Height

b) Factor D2: - Height Difference Effect

Factor D2 For Transverse Direction: 1.0
Table for Selection of Factor D2 Severe    Significant Insignificant

0<Sep<.005H   .005<Sep<.01H Sep>.01H
Height Difference  >  4 Storeys

Height Difference 2 to 4 Storeys
Height Difference < 2 Storeys

Factor D 1.0

3.5  Site Characteristics - Stability, landslide threat, liquefaction etc as it affects the structural performance from a life-safety perspective

Effect on Structural Performance Factor E 1.0

3.6  Other Factors - for allowance of all other relevant characterstics of the building Factor F 1.00
Record rationale for choice of Factor F:

PAR
3.7  Performance Achievement Ratio (PAR)
        (equals A x B x C x D x E x F )

187 George Street 9683
Stokes Valley Swimming Pool ULM

Mostly single storey.

Short RC columns at the base of each timber portal. Shadow calculations have been carried out on the column which supports 
the 'v' brace. This columns indicates >100%NBS (IL3). Othere columns appear >100% NBS (IL3) by observation.

2/05/2019
Lower Hutt 39999 v 1

Block wall area is more stiff than timber arch area but there appears to be no diaphragm. So use tributary widths.

Site is positioned in a valley away from slopes. GWRC flex map viewer indicates low liquefaction potential.

Building is mostly single storey, well maintained and the design has been well documented. Shadow calculations have been 
carried out on the RC block partitions out-of-plane and the plinth/cols at the base of the arches. Insignificant plan irregularity 
introduced due to the pinned 'v' struts to arches being off-centre.

Transverse 1.00

For < 3 storeys - Maximum value 2.5 
otherwise  - Maximum value 1.5.  

No minimum.

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 
Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 
not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 
may lead to a different result or seismic grade.

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding 
may be reduced by taking the coefficient to the right of the value applicable to frame buildings.

Severe Significant Insignificant

Severe Significant Insignificant

Severe Significant Insignificant

1 1 1

0.4 0.7 0.8

0.4 0.7 1

1 1 1
0.7 0.9 1

Severe Significant Insignificant
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Table IEP-4      Initial Evaluation Procedure Steps 4, 5, 6 and 7

Step 4 - Percentage of New Building Standard (%NBS)
Longitudinal Transverse

4.1 Assessed Baseline %NBS  (%NBS) b 133% 133%
     (from Table IEP - 1)

4.2 Performance Achievement Ratio (PAR) 1.00 1.00
     (from Table IEP - 2)

4.3 PAR x Baseline (%NBS) b >100% >100%

4.4 Percentage New Building Standard (%NBS) - Seismic Rating >100%
     ( Use lower of two values from Step 4.3)

Step 5 - Is %NBS  < 34? NO

Step 6 - Potentially Earthquake Risk (is %NBS  < 67)? NO

Step 7 - Provisional Grading for Seismic Risk based on IEP
Seismic Grade A+

Additional Comments (items of note affecting IEP based seismic rating)

Relationship between Grade and %NBS :

187 George Street 9683
Stokes Valley Swimming Pool ULM

2/05/2019
Lower Hutt 39999 v 1

Shadow calculations have been carried out on the RC block partions utilising the following parameters:

Part P2 & P3, Ductility 1.25, Soil Class C, Importance Level 3, Design Life 50 Yrs
Height of Building 7.3m, Height of Part 1m, Fph = 1.44 Wp

Shadow calculations have been carried out on the plinth/cols utilizsing the folowing parameters:

Groof 0.42kPa, Gglazing = 0.3 kPa, Earthquake combination facor for live roof load is 0
Ductility 1.25, Soil Class C, Importance Level 3, Design Life 50 Yrs, Cd = 1.04

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in "The Seismic Assessment of Existing 
Buildings" Technical Guidelines for Engineering Assessments, July 2017.  This spreadsheet must be read in conjunction with the limitations set out in the accompanying report, and should 
not be relied on by any party for any other purpose.  Detailed inspections and engineering calculations, or engineering judgements based on them, have not been undertaken, and these 
may lead to a different result or seismic grade.




