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Geotechnical Statement iii 170 Kawaha Point Road 

EXECUTIVE SUMMARY 
 
Nick Tompkins is proposing to replace an existing retaining wall at 170 Kawaha Point 
Road. The existing wall is of block construction and has failed. It is proposed to 
replace it with a timber pole retaining wall, 2.0m in height. The wall is surcharged by 
a driveway on the upper level.   
 
Our scope of works includes: 
 
Ground Investigation 2x hand augers with associated scala 

penetrometer tests 
Assessment and design Deflection based retaining wall design 
Report Geotechnical Statement  
Drawings Site Location Plan 

Cross Sections  
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Geotechnical Statement 1 170 Kawaha Point Road 

1 GROUND INVESTIGATIONS 
Site investigations were undertaken on the 01st of September 2022 by BSK. These 
investigations consisted of the following: 
 

• Two hand augers with associated Scala penetrometers, 
 
The test locations are presented on the test location plan in Appendix A, with the test 
results presented in Appendix B. 

2 RETAINING WALL DESIGN 

2.1 Design Philosophy 
Our design philosophy for the design of the timber wall is based on the following: 
  

• Limiting deflection at the top of the wall; 
• Allowing the wall to undergo limited permanent deformation during an 

ultimate limit state (ULS) seismic event; 
• All aspects to remain sufficiently robust and ductile to accommodate the 

calculated permanent displacements. 
• Pole centre to centre spacing based on three times the diameter of the bored 

hole filled with concrete. This is because soil arching between the posts will 
enable the posts to act as a near continuous structure both for passive resisting 
loads in front of the wall and active loads applied behind the wall. 

2.2 Design Standards & Guidelines 
We have utilized the following standards and design guidelines during the detailed 
design of the timber wall remediation option: 
 

• NZ Transport Agency Bridge Manual SP/M/022, Third Edition, October 2018. 
• NZS 1170.0:2002. Australia/New Zealand Standard, Structural Design Actions, 

Part 0: General Principals. Standards New Zealand, Wellington, New Zealand. 
• NZS 1170.5:2002. Australia/New Zealand Standard, Structural Design Actions, 

Part 5: Earthquake Actions – New Zealand. Standards New Zealand, 
Wellington, New Zealand. 

• MBIE / NZGS (2021). Earthquake geotechnical engineering practice. Module 
1: Overview of the guidelines. NZ Geotechnical Society Inc., Wellington, New 
Zealand. (Module 1) 

• MBIE / NZGS (2021). Earthquake Engineering Geotechnical Practice. Module 
6: Earthquake resistant retaining wall design. NZ Geotechnical Society Inc., 
Wellington, New Zealand. (Module 6) 
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Geotechnical Statement 2 170 Kawaha Point Road 

• Eurocode EN1997-1. Eurocode 7: Geotechnical design - Part 1: General rules. 
EUROPEAN COMMITTEE FOR STANDARDIZATION COMITE EUROPEEN DE 
NORMALISATION.  

2.3 WALLAP Software Design  
The design of the timber wall has been undertaken using the 2D retaining wall 
modelling software WALLAP. The subgrade reaction models for the static and 
seismic analyses respectively were used to calculate the maximum bending 
moments, shear forces, displacements of the proposed timber wall. The WALLAP 
results and calculations are presented within Appendix C. Other design assumptions 
that have been incorporated into our design are as follows: 
 

• Maximum exposed retained height = 2.0m; 
• Angle of toe slope = 0˚ 
• Angle of upslope = 0˚ 
• Design calculations assume effective conditions behind the wall; 
• Wall friction of 2/3Ø is assumed to develop on the active soil-wall interface; 
• A 5kPa traffic load is applied directly behind the wall in the static case. 
• Traffic load below the wall has not been applied; 
• Wall modelled with a 3 degree lean back into the slope which is beyond the 

capability of the software, however the raking adds greater capacity to the 
overall design, therefore the design may be slightly more conservative. 

• We have adopted the ULS design load cases as per Module 6 as we consider 
this recent approach is more relevant to the design of retaining structures and 
in some respects is considered conservative. This includes the live load of the 
traffic. This live load has been reduced by 2/3 for the seismic case. 

• The pole centre to centre spacing is based on keeping the post holes at or 
within three times the hole diameter. This is to ensure the wall acts as a single 
structural member using principals of soil arching between the posts to 
generate a continuous passive resistance, as per the New Zealand Building 
Code, B1/VM4 for lateral pile loads and spacing.  

2.3.1 Analysis Staging 
The following sequence in Table 3 has been used to assess the various actions on 
the wall. 
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Stage Action 

1 Fill to 2.0m behind wall 

2 Apply traffic load of 5kPa and analyse 

3 Remove 5kPa traffic load 

4 Reset displacements 

5 Apply 1/3 of 5kPa traffic load to apply during 
seismic loading 

6 Apply seismic acceleration as pseudo-dynamic 
loading 

Table 1: Sequence of Construction and Loading 
 
The results of our design calculations are summarised below in Table 4. This is for the 
greatest retained height. Checks on the bending and shear capacity are provided in 
Appendix C1. 
 

Stage Displacement 
(mm) 

FoS on 
Embedment 

Largest Bending 
Moments kN.m/m 

Largest Shear 
Forces (kN/m) 

3 77 1.665 13.4 9.4 

6 18 1.385 16.0 14.5 

Table 2: WALLAP Analyses Output Summary (unfactored) 

2.3.2 Design Summary 
The design summary for the proposed timber wall is presented within Table 5 
below. The products listed have a 50-year design life as long as correct construction 
tolerances are adhered to. 
 

Wall Details Wall Summary 

Approximate wall length Approximately 20m 

Pole spacing c/c 1.2m 

Max designed retained height 2.0m 

Timber pole small end diameter 
(SED) 

250mm 

Minimum pole length 5.5m 

Version: 2, Version Date: 30/08/2023
Document Set ID: 19917184



 

Geotechnical Statement 4 170 Kawaha Point Road 

Pole auger hole diameter 450mm 

Moment of Inertia per unit Length 1.598  x 10-4 m4 per linear m 

Timber Young’s Modulus 7.852 x 106 kN/m2 

Hole Concrete 20MPa 

Timber Lagging 
(Lagging to span at least 3 poles) 

50mm thick from top of wall down to 
1.3m below the top of wall. 
100mm thick from 1.3m below the top 
of wall down to the ground level. 

Backfill 40/20 Drainage Metal  

Drainage (Consider drainage 
outlet to access road or stormwater 
system) 

Bidim A19, Duraforce AS410 or 
equivalent with 100mm perforated PVC 
pipe with filter sock. 

Table 3:  Timber Wall Design Summary 
 
A value of a 1/10 lean into the slope is proposed to provide further stability and 
conservatism to the wall construction.  

2.4 Safety from Falling 
A fence is required at the top of the wall to comply with the New Zealand Building 
Code to prevent failing from height. Each end of the wall must be inaccessible. We 
have provided a design for both a fence and a barrier for this site. Either of these two 
designs or an off the shelf product may be used, provided it has the required 
documentation and is designed for the correct load.  
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BSK CONSULTING ENGINEERS LTD                                | Sheet No. 

Program: WALLAP  Version 6.07  Revision A55.B74.R58         | Job No.   24493 

                             Licensed from GEOSOLVE         | Made by :    LK 

Data filename/Run ID: surchargedwallABLK                    | 

170 Kawaha Point Road                                       | Date:19-09-2022 

Retaining Wall for Driveway                                 | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

INPUT DATA 

  

SOIL PROFILE 

Stratum   Elevation of    ------------------ Soil types ------------------- 

  no.    top of stratum    Left side                Right side  

   1           0.00       1  Silty Sand             1  Silty Sand 

   2          -1.50       2  Sandy Silt             2  Sandy Silt 

  

SOIL PROPERTIES 

                  Bulk    Young's   At rest  Consol  Active  Passive          

-- Soil type --  density  Modulus    coeff.  state.  limit    limit   Cohesion 

No. Description   kN/m3  Eh,kN/m2     Ko     NC/OC    Ka       Kp      kN/m2  

  (Datum elev.)          (dEh/dy ) (dKo/dy) (  Nu ) ( Kac ) (  Kpc ) ( dc/dy ) 

 1  Silty Sand    18.00      8000    0.531     OC    0.309    4.132   

                                            (0.200) (0.000) ( 0.000)  

 2  Sandy Silt    18.00     10000    0.500     OC    0.283    4.701     2.000d 

                                            (0.200) (1.241) ( 6.411)  

  

Additional soil parameters associated with Ka and Kp 

                          --- parameters for Ka ---  --- parameters for Kp --- 

                            Soil      Wall    Back-    Soil      Wall    Back- 

------- Soil type ------- friction  adhesion  fill   friction  adhesion  fill  

No. Description             angle    coeff.   angle    angle    coeff.   angle 

 1  Silty Sand              28.00    0.670    0.00     28.00    0.670    0.00 

 2  Sandy Silt              30.00    0.670    0.00     30.00    0.670    0.00 

  

GROUND WATER CONDITIONS 

 Density of water = 10.00 kN/m3 

                                   Left side     Right side 

 Initial water table elevation      -10.00          -10.00 

  

 Automatic water pressure balancing at toe of wall :  No 

  

  

WALL PROPERTIES 

                         Type of structure = Fully Embedded Wall 

                  Elevation of toe of wall = -3.00 

             Maximum finite element length =  0.30 m 

                  Youngs modulus of wall E = 8.7000E+06 kN/m2 

               Moment of inertia of wall I = 1.6000E-04 m4/m run 

                                       E.I = 1392.0 kN.m2/m run 

                      Yield Moment of wall = Not defined 

  

HORIZONTAL and MOMENT LOADS/RESTRAINTS 

 Load             Horizontal    Moment      Moment     Partial   

  no.  Elevation     load        load      restraint   factor    

                   kN/m run   kN.m/m run  kN.m/m/rad  (Category) 

   1       2.00        0         0.7500        0         N/A     

  

SURCHARGE LOADS 

Surch         Distance   Length    Width        Surcharge      Equiv. Partial  

-arge           from    parallel  perpend. -----  kN/m2  -----  soil  factor/  

 no.   Elev.    wall    to wall   to wall  Near edge  Far edge  type  Category 

  1     2.00    0.00(L)   20.00      7.00      5.00     =         1     N/A 

  2     2.00    0.00(L)   20.00      7.00      1.67     =         1     N/A 

  

    Note: L = Left side,  R = Right side 

Version: 2, Version Date: 30/08/2023
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CONSTRUCTION STAGES 

Construction   Stage description                                        

  stage no.    -------------------------------------------------------- 

      1        Fill to elevation 2.00 on LEFT side with soil type 1 

      2        Apply surcharge no.1 at elevation 2.00 

      3        Remove surcharge no.1 at elevation 2.00 

      4        Change EI of wall to 1392 kN.m2/m run 

               Reset wall displacements to zero at this stage 

      5        Apply surcharge no.2 at elevation 2.00 

      6        Apply seismic loading: 

               0.108g horizontal 

               Line of action of quasi-static seismic force = 0.333 

               Seismic loading model: Quasi-static loading 

  

FACTORS OF SAFETY and ANALYSIS OPTIONS 

  

 Stability analysis: 

  Method of analysis  -  Strength Factor method 

  Factor on soil strength for calculating wall depth = 1.25 

  Active limit pressures calculated by Wedge Stability  

  Passive limit pressures calculated by Wedge Stability 

  

 Parameters for undrained strata: 

  Minimum equivalent fluid density             =   5.00 kN/m3 

  Maximum depth of water filled tension crack  =   0.00 m 

  

 Bending moment and displacement calculation: 

  Method  -  Subgrade reaction model using Influence Coefficients 

  Open Tension Crack analysis? - No  

  Non-linear Modulus Parameter (L) = 0 m 

  

 Boundary conditions: 

  Length of wall (normal to plane of analysis) = 1000.00 m 

  

  Width of excavation on Left  side of wall  = 20.00 m 

  Width of excavation on Right side of wall  = 20.00 m 

  

  Distance to rigid boundary on Left side  = 20.00 m 

  Distance to rigid boundary on Right side = 20.00 m 

  

  

OUTPUT OPTIONS 

  

 Stage ------ Stage description ----------- ------- Output options ------- 

  no.                                       Displacement   Active,  Graph. 

                                            Bending mom.   Passive  output 

                                            Shear force   pressures         

   1 Fill to elev. 2.00 on LEFT side            Yes          Yes     Yes 

   2 Apply surcharge no.1 at elev. 2.00         Yes          Yes     Yes 

   3 Remove surcharge no.1 at elev. 2.00         No           No      No 

   4 Change EI of wall to 1392kN.m2/m run       Yes          Yes     Yes 

   5 Apply surcharge no.2 at elev. 2.00         Yes          Yes     Yes 

   6 Quasi-static Seismic load: 0.108g(H)       Yes          Yes     Yes 

   * Summary output                             Yes           -      Yes 

  

  

Program WALLAP - Copyright (C) 2020 by DL Borin,  distributed by GEOSOLVE 

         150 St. Alphonsus Road, London SW4 7BW, UK    www.geosolve.co.uk
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BSK CONSULTING ENGINEERS LTD                                | Sheet No. 

Program: WALLAP  Version 6.07  Revision A55.B74.R58         | Job No.   24493 

                             Licensed from GEOSOLVE         | Made by :    LK 

Data filename/Run ID: surchargedwallABLK                    | 

170 Kawaha Point Road                                       | Date:19-09-2022 

Retaining Wall for Driveway                                 | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 
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BSK CONSULTING ENGINEERS LTD                                | Sheet No. 

Program: WALLAP  Version 6.07  Revision A55.B74.R58         | Job No.   24493 

                             Licensed from GEOSOLVE         | Made by :    LK 

Data filename/Run ID: surchargedwallABLK                    | 

170 Kawaha Point Road                                       | Date:19-09-2022 

Retaining Wall for Driveway                                 | Checked : 

----------------------------------------------------------------------------- 

                                                       Units: kN,m 

Stage No. 1   Fill to elevation 2.00 on LEFT side with soil type 1 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

 Active limit pressures calculated by Wedge Stability  

 Passive limit pressures calculated by Wedge Stability 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.00     FoS = 1.250    

 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    

                               Safety  at elev.          -ation     failure 

   1    2.00    0.00    Cant.   1.665    -2.63    -2.10    2.10     L to R 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Active limit pressures calculated by Wedge Stability  

  Passive limit pressures calculated by Wedge Stability 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Left side 20.00 from wall                       

                       Right side 20.00 from wall                       

  

 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop    

 no.  coord  pressure     disp.   rotation    force   moment    forces  

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m  

  1    2.00      0.00     0.054   1.89E-02      0.0       0.0          

  2    1.75      1.36     0.049   1.89E-02      0.2       0.0          

  3    1.50      2.71     0.044   1.88E-02      0.7       0.1          

  4    1.20      4.34     0.038   1.88E-02      1.7       0.5          

  5    0.90      5.96     0.033   1.86E-02      3.3       1.2          

  6    0.60      7.59     0.027   1.82E-02      5.3       2.5          

  7    0.30      9.22     0.022   1.75E-02      7.8       4.4          

  8    0.00     10.85     0.017   1.62E-02     10.8       7.2          

  9   -0.30    -11.10     0.012   1.43E-02     10.8      10.6          

 10   -0.60    -31.71     0.008   1.17E-02      4.4      13.7          

 11   -0.90    -18.14     0.005   8.77E-03     -3.1      13.5          

 12   -1.20     -8.70     0.003   6.04E-03     -7.1      11.8          

 13   -1.50     -2.42     0.002   3.77E-03     -8.8       9.3          

                -5.28     0.002   3.77E-03     -8.8       9.3  

 14   -1.80      2.59     0.001   2.07E-03     -9.2       6.4          

 15   -2.10      6.64     0.000   9.78E-04     -7.8       3.8          

 16   -2.40      8.40     0.000   3.81E-04     -5.6       1.7          

 17   -2.70      9.19    -0.000   1.43E-04     -2.9       0.5          

 18   -3.00     10.23    -0.000   9.43E-05      0.0      -0.0          

  

                                         LEFT side                         _ 

                             Effective stresses            Total   Coeff. of 

 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 

 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1    2.00    0.00    0.00    0.00      0.00     0.00       0.00      2472 

  2    1.75    0.00    4.50    1.36     19.52     1.36       1.36a     2472 

  3    1.50    0.00    9.00    2.71     39.04     2.71       2.71a     2472 

  4    1.20    0.00   14.40    4.34     62.46     4.34       4.34a     2472 
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Run ID. surchargedwallABLK                                  | Sheet No. 

170 Kawaha Point Road                                       | Date:19-09-2022 

Retaining Wall for Driveway                                 | Checked : 

----------------------------------------------------------------------------- 

                                                              (continued) 

Stage No.1   Fill to elevation 2.00 on LEFT side with soil type 1 

  

                                         LEFT side                         _ 

                             Effective stresses            Total   Coeff. of 

 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 

 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  5    0.90    0.00   19.80    5.96     85.88     5.96       5.96a     2472 

  6    0.60    0.00   25.20    7.59    109.31     7.59       7.59a     2472 

  7    0.30    0.00   30.60    9.22    132.73     9.22       9.22a     2472 

  8    0.00    0.00   36.00   10.85    156.15    10.85      10.85a     2472 

  9   -0.30    0.00   41.40   12.47    179.57    12.47      12.47a     2472 

 10   -0.60    0.00   46.80   14.10    203.00    14.10      14.10a     2472 

 11   -0.90    0.00   52.20   15.73    226.42    15.73      15.73a     2472 

 12   -1.20    0.00   57.60   17.35    249.84    17.35      17.35a     2472 

 13   -1.50    0.00   63.00   18.98    273.26    19.47      19.47      2472 

               0.00   63.00   15.29    332.04    17.66      17.66      3089 

 14   -1.80    0.00   68.40   16.82    359.32    23.03      23.03      3089 

 15   -2.10    0.00   73.80   18.34    386.60    27.10      27.10      3089 

 16   -2.40    0.00   79.20   19.86    413.88    30.40      30.40      3089 

 17   -2.70    0.00   84.60   21.39    441.16    33.39      33.39     15627 

 18   -3.00    0.00   90.00   22.91    468.44    36.61      36.61     15627 

  

  

                                        RIGHT side                         _ 

                             Effective stresses            Total   Coeff. of 

 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 

 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1    2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2    1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3    1.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4    1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5    0.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6    0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7    0.30    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

               0.00    0.00    0.00      0.00     0.00       0.00      4820 

  9   -0.30    0.00    5.40    1.62     23.58    23.58      23.58p     4820 

 10   -0.60    0.00   10.80    3.24     47.15    45.81      45.81      4820 

 11   -0.90    0.00   16.20    4.85     70.73    33.86      33.86      4820 

 12   -1.20    0.00   21.60    6.47     94.30    26.06      26.06      4820 

 13   -1.50    0.00   27.00    8.09    117.88    21.89      21.89      4820 

               0.00   27.00    5.21    146.62    22.94      22.94      6025 

 14   -1.80    0.00   32.40    6.76    173.25    20.44      20.44      6025 

 15   -2.10    0.00   37.80    8.30    199.88    20.46      20.46      6025 

 16   -2.40    0.00   43.20    9.84    226.52    22.00      22.00      6025 

 17   -2.70    0.00   48.60   11.39    253.15    24.21      24.21     15627 

 18   -3.00    0.00   54.00   12.93    279.79    26.39      26.39     15627 

  

Note:     17.35 a  Soil pressure at active limit  

          23.58 p  Soil pressure at passive limit  
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                                                       Units: kN,m 

Stage No. 6   Apply seismic loading: 

              0.108g horizontal 

              Line of action of quasi-static seismic force = 0.333 

              Seismic loading model: Quasi-static loading 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

 Active limit pressures calculated by Wedge Stability  

 Passive limit pressures calculated by Wedge Stability 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.00     FoS = 1.250    

 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    

                               Safety  at elev.          -ation     failure 

   6    2.00    0.00    Cant.   1.385    -2.70    -2.58    2.58     L to R 

  

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Active limit pressures calculated by Wedge Stability  

  Passive limit pressures calculated by Wedge Stability 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Left side 20.00 from wall                       

                       Right side 20.00 from wall                       

  

    *** Wall displacements reset to zero at stage 4 

  

 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop    

 no.  coord  pressure     disp.   rotation    force   moment    forces  

                kN/m2       m       rad.       kN/m    kN.m/m    kN/m  

  1    2.00      0.02     0.018   5.10E-03      0.0       0.0          

  2    1.75      1.21     0.017   5.10E-03      0.2       0.0          

  3    1.50      4.06     0.016   5.10E-03      0.8       0.1          

  4    1.20      6.11     0.014   5.12E-03      2.3       0.6          

  5    0.90      8.17     0.013   5.13E-03      4.5       1.6          

  6    0.60     10.22     0.011   5.16E-03      7.2       3.3          

  7    0.30     12.27     0.010   5.16E-03     10.6       6.0          

  8    0.00     14.33     0.008   5.12E-03     14.6       9.7          

  9   -0.30     -5.00     0.007   5.00E-03     16.0      14.5          

 10   -0.60    -24.33     0.005   4.74E-03     11.6      19.4          

 11   -0.90    -40.49     0.004   4.23E-03      1.9      21.7          

 12   -1.20    -21.05     0.003   3.53E-03     -7.4      20.4          

 13   -1.50     -7.47     0.002   2.79E-03    -11.6      17.3          

               -15.51     0.002   2.79E-03    -11.6      17.3  

 14   -1.80     -4.46     0.001   2.08E-03    -14.6      13.1          

 15   -2.10      4.63     0.000   1.49E-03    -14.6       8.5          

 16   -2.40     12.00     0.000   1.08E-03    -12.1       4.4          

 17   -2.70     20.35    -0.000   8.74E-04     -7.3       1.3          

 18   -3.00     27.99    -0.000   8.24E-04      0.0      -0.0          
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                                                              (continued) 

Stage No.6   Apply seismic loading: 

              0.108g horizontal 

              Line of action of quasi-static seismic force = 0.333 

              Seismic loading model: Quasi-static loading 

  

                                         LEFT side                         _ 

                             Effective stresses            Total   Coeff. of 

 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 

 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1    2.00    0.00    1.67    0.02      6.90     0.02       0.02a     2099 

  2    1.75    0.00    6.17    1.21     27.27     1.21       1.21a     2099 

  3    1.50    0.00   10.67    4.06     50.23     4.06       4.06a     2099 

  4    1.20    0.00   16.07    6.11     75.65     6.11       6.11a     2099 

  5    0.90    0.00   21.47    8.17    101.06     8.17       8.17a     2099 

  6    0.60    0.00   26.86   10.22    126.47    10.22      10.22a     2099 

  7    0.30    0.00   32.26   12.27    151.87    12.27      12.27a     2099 

  8    0.00    0.00   37.65   14.33    177.26    14.33      14.33a     2099 

  9   -0.30    0.00   43.04   16.38    202.64    16.38      16.38a     2099 

 10   -0.60    0.00   48.43   18.43    228.01    18.43      18.43a     2099 

 11   -0.90    0.00   53.82   20.48    253.37    20.48      20.48a     2099 

 12   -1.20    0.00   59.20   22.53    278.72    22.53      22.53a     2099 

 13   -1.50    0.00   64.59   24.57    304.07    24.57      24.57a     2099 

               0.00   64.59   20.13    367.76    20.13      20.13a     2624 

 14   -1.80    0.00   69.97   22.07    397.16    22.07      22.07a     2624 

 15   -2.10    0.00   75.35   24.01    426.55    26.70      26.70      2624 

 16   -2.40    0.00   80.72   25.94    455.93    32.37      32.37      2624 

 17   -2.70    0.00   86.10   27.58    471.36    39.14      39.14      9977 

 18   -3.00    0.00   91.47   29.18    485.10    45.66      45.66      9977 

  

  

                                        RIGHT side                         _ 

                             Effective stresses            Total   Coeff. of 

 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 

 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 

              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 

  1    2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  2    1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  3    1.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  4    1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  5    0.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  6    0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  7    0.30    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

  8    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 

               0.00    0.00    0.00      0.00     0.00       0.00      3689 

  9   -0.30    0.00    5.40    1.30     21.38    21.38      21.38p     3689 

 10   -0.60    0.00   10.80    2.61     42.76    42.76      42.76p     3689 

 11   -0.90    0.00   16.20    3.91     64.13    60.97      60.97      3689 

 12   -1.20    0.00   21.60    5.22     85.51    43.58      43.58      3689 

 13   -1.50    0.00   27.00    6.52    106.89    32.05      32.05      3689 

               0.00   27.00    3.95    134.84    35.64      35.64      4612 

 14   -1.80    0.00   32.40    5.12    159.33    26.52      26.52      4612 

 15   -2.10    0.00   37.80    6.29    183.83    22.07      22.07      4612 

 16   -2.40    0.00   43.20    7.46    208.32    20.37      20.37      4612 

 17   -2.70    0.00   48.60    8.63    232.81    18.79      18.79      9977 

 18   -3.00    0.00   54.00    9.80    257.31    17.67      17.67      9977 

  

Note:     22.07 a  Soil pressure at active limit  

          42.76 p  Soil pressure at passive limit  
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                                                       Units: kN,m 

Summary of results 

  

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 

 Factor of safety on soil strength 

 Active limit pressures calculated by Wedge Stability  

 Passive limit pressures calculated by Wedge Stability 

  

                                FoS for toe       Toe elev. for   

                               elev. =   -3.00     FoS = 1.250    

 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 

  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    

                               Safety  at elev.          -ation     failure 

   1    2.00    0.00    Cant.   1.665    -2.63    -2.10    2.10     L to R 

   2    2.00    0.00    Cant.   1.519    -2.62    -2.35    2.35     L to R 

   3    2.00    0.00    Cant.   1.665    -2.63    -2.10    2.10     L to R 

   4    2.00    0.00           No analysis at this stage 

   5    2.00    0.00    Cant.   1.614    -2.63    -2.17    2.17     L to R 

   6    2.00    0.00    Cant.   1.385    -2.70    -2.58    2.58     L to R 
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                                                       Units: kN,m 

Summary of results 

  

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 

  Analysis options 

  Length of wall perpendicular to section = 1000.00m 

  Subgrade reaction model  -  Boussinesq Influence coefficients 

  Soil deformations are elastic until the active or passive limit is reached 

  Active limit pressures calculated by Wedge Stability  

  Passive limit pressures calculated by Wedge Stability 

  Open Tension Crack analysis - No  

  

  Rigid boundaries:     Left side 20.00 from wall                       

                       Right side 20.00 from wall                       

  

Bending moment, shear force and displacement envelopes 

 Node   Y       Displacement         Bending moment       Shear force      

 no.  coord   maximum   minimum    maximum   minimum    maximum   minimum  

                  m         m       kN.m/m    kN.m/m      kN/m      kN/m 

  1    2.00     0.018     0.000        0.0       0.0        0.0       0.0 

  2    1.75     0.017     0.000        0.0       0.0        0.2       0.0 

  3    1.50     0.016     0.000        0.1       0.0        1.0       0.0 

  4    1.20     0.014     0.000        0.6       0.0        2.5       0.0 

  5    0.90     0.013     0.000        1.7       0.0        4.5       0.0 

  6    0.60     0.011     0.000        3.4       0.0        7.2       0.0 

  7    0.30     0.010     0.000        6.0       0.0       10.6       0.0 

  8    0.00     0.008     0.000        9.7       0.0       14.6       0.0 

  9   -0.30     0.007     0.000       14.5       0.0       16.0       0.0 

 10   -0.60     0.005     0.000       19.4       0.0       11.6       0.0 

 11   -0.90     0.004     0.000       21.7       0.0        1.9      -3.1 

 12   -1.20     0.003     0.000       20.4       0.0        0.0      -8.1 

 13   -1.50     0.002     0.000       17.3       0.0        0.0     -11.6 

 14   -1.80     0.001     0.000       13.1       0.0        0.0     -14.6 

 15   -2.10     0.000     0.000        8.5       0.0        0.0     -14.6 

 16   -2.40     0.000     0.000        4.4       0.0        0.0     -12.1 

 17   -2.70     0.000    -0.000        1.3       0.0        0.0      -7.3 

 18   -3.00     0.000    -0.000        0.0      -0.0        0.0       0.0 

  

Maximum and minimum bending moment and shear force at each stage 

Stage  --------- Bending moment --------   ---------- Shear force ---------- 

 no.   maximum   elev.   minimum   elev.   maximum   elev.   minimum   elev. 

        kN.m/m            kN.m/m              kN/m              kN/m 

  1       13.7   -0.60      -0.0   -3.00      10.8    0.00      -9.2   -1.80 

  2       18.8   -0.90      -0.0   -3.00      14.0   -0.30     -13.0   -1.80 

  3       18.7   -0.90      -0.0   -3.00      13.9   -0.30     -13.0   -1.80 

  4    No calculation at this stage 

  5       18.7   -0.90      -0.0   -3.00      13.9   -0.30     -13.0   -1.80 

  6       21.7   -0.90      -0.0   -3.00      16.0   -0.30     -14.6   -1.80 

  

Maximum and minimum displacement at each stage 

Stage -------- Displacement ---------    

 no.  maximum  elev.   minimum  elev.   Stage description                   _ 

          m                m 

  1    0.054    2.00   -0.000   -3.00   Fill to elev. 2.00 on LEFT side 

  2    0.078    2.00   -0.001   -3.00   Apply surcharge no.1 at elev. 2.00 

  3    0.077    2.00   -0.001   -3.00   Remove surcharge no.1 at elev. 2.00 

  4    Wall displacements reset to zero Change EI of wall to 1392kN.m2/m run 

  5    0.000    2.00    0.000    2.00   Apply surcharge no.2 at elev. 2.00 

  6    0.018    2.00   -0.000   -3.00   Quasi-static Seismic load: 0.108g(H) 
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Summary of results   (continued) 
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Form 2A 

 

Memorandum from licensed building practitioner:  Certificate of design work 

Section 45 and Section 30C, Building Act 2004 

    

Please fill in the form as fully and correctly as possible.   

If there is insufficient room on the form for requested details, please continue on another sheet and attach 

the additional sheet(s) to this form. 

THE BUILDING 

Street address: 170 Kawaha Point Road 

Suburb: Kawaha Point 

Town/City: Rotorua Postcode: 3010 

  

THE OWNER 

Name(s): Laura Tompkins 

Mailing address:  

Suburb:  PO Box/Private Bag: 

Town/City:  Postcode: 

Phone number:  Email address: nicnlolo@gmail.com 

BASIS FOR PROVIDING THIS MEMORANDUM 

I am providing this memorandum in my role as the:  Please tick the option that applies (√) 

   (  ) sole designer of all of the RBW design outlined in this memorandum – I carried out all 
of the RBW design myself – no other person will be providing any additional 
memoranda for the project 

   (  ) lead designer who carried out some of the RBW design myself but also supervised 
other designers – this memorandum covers their RBW design work as well as mine, 
and no other person will be providing any additional memoranda for the project 

    lead designer for all but specific elements of RBW – this memorandum only covers the 
RBW design work that I carried out or supervised and the other designers will provide 
their own memoranda relating to their specific RBW design 

   ( ) specialist designer who carried out specific elements of RBW design work as outlined 
in this memorandum – other designers will be providing a memorandum covering the 
remaining RBW design work 

IDENTIFICATION OF DESIGN WORK THAT IS RESTRICTED BUILDING WORK (RBW) 

I     Ashley John Bowtell       supervised the following design work that is restricted building work 

PRIMARY STRUCTURE: B1 

Design work that is 

restricted building work 
Description  

Carried out/ 

supervised  

Reference to plans 

and specifications  

Tick(√)if included 

Cross ( X) if 
excluded 

 [If appropriate, provide 

details of the restricted 

building work] 

[Specify whether 

you carried out this 

design work or 

supervised 

[If appropriate, 

specify references] 
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someone else 

carrying out this 

design work] 

Primary structure 

All RBW Design 

work relating to B1 

(  )  (  )  Carried out 

(  )  Supervised 

 

Foundations and 

subfloor framing 

(  )  (  )  Carried out 

(  )  Supervised 

 

Walls (  )  (  )  Carried out 

(  )  Supervised 

 

Roof (  )  (  )  Carried out 

(  )  Supervised 

 

Columns and 

beams 

(  )  

 

(  )  Carried out 

(  )  Supervised 

 

Bracing (  )   (  )  Carried out 

(  )  Supervised 

 

Other (  ) - Structural timber 

retaining wall (2.0m max 

retained height, 450mm 

diameter holes, 250mm 

max SED timber poles).  

 

(  )  Carried out 

  Supervised 

BSK Details, job 

number 24493 

EXTERNAL MOISTURE MANAGEMENT SYSTEMS: E2 

All RBW design 

work relating to E2 

(  )  (  )  Carried out 

(  )  Supervised 

 

Damp proofing (  )  (  )  Carried out 

(  )  Supervised 

 

Roof cladding or 

roof cladding 

system 

(  )  (  )  Carried out 

(  )  Supervised 

 

Ventilation system 

(for example, 

subfloor or cavity) 

(  )  (  )  Carried out 

(  )  Supervised 

 

Wall cladding or 

wall cladding 

system 

(  )  (  )  Carried out 

(  )  Supervised 

 

Waterproofing (  )  (  )  Carried out 

(  )  Supervised 

 

Other (  )  (  )  Carried out 

(  )  Supervised 

 

FIRE SAFETY SYSTEMS: C1 – C6 

Emergency (  )  (  )  Carried out  
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warning systems, 

evacuation and fire 

service operation 

systems, 

suppression or 

control systems, or 

other 

(  )  Supervised 

Note: The design of fire safety systems is only restricted building work when it involves small-to-medium 

apartment buildings as defined by the Building (Definition of Restricted Building Work) Order 2011. 

Note: continue on another page if necessary. 

WAIVERS AND MODIFICATIONS 

Waivers or modifications of the building code are required ( ) Yes (  ) No 

If Yes, provide details of the waivers or modifications below: 

Clause Waiver/modification required 

[List relevant 

clause numbers of 

building code] 

[Specify nature of waiver or modification of building code] 

  

  

Note: continue on another page if necessary. 

ISSUED BY 

Name: Ashley John Bowtell LBP or Registration number: 1018456 

The practitioner is a: (  ) Design LBP (  ) Registered 
architect 

 Chartered professional 
engineer 

Design Entity or Company (optional): BSK Consulting Engineers Ltd 

Mailing address (if different from below):  

Street address / Registered office: 314 Malfroy Road 

Suburb: Town/City: Rotorua 

PO Box/Private Bag: 23 Postcode: 3040 

Phone number: 07 3485394 Mobile:  

After Hours: Fax:  

Email address: ash@bsk.co.nz Website: 

DECLARATION 

I Ashley John Bowtell [name of practitioner] , LBP, 

state that I have applied the skill and care reasonably required of a competent design professional 

in carrying out or supervising the Restricted Building Work (RBW) described in this form, and that 

based on this, I also state that the RBW:  

• Complies with the building code; or 

• Complies with the building code subject to any waiver or modification of the building code 

recorded on this form. 

Signature:  

 

Date: 21/09/22 
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21 September 2022 

 
 
Rotorua Lakes Council 
Private Bag 3029 
Rotorua Mail Centre 
ROTORUA 3046  
 
Attention: Building Consents Department 
 
RE: PROPOSED DWELLING AT 170 KAWAHA POINT ROAD, ROTORUA – 
DURABILITY COMPLIANCE 
 

                   OUR REF: 24493 
 
The purpose of this letter is to discuss structural performance with regards to Clause 
B2 of the Building Code – Structural Durability 
 
We are not able to provide a design Producer Statement – PS1 for clause B2 as there 
is no effective verification method for B2 contained within the Building Code. 
 
However, we can confirm the following for the structural elements shown in our 
documentation. 
 
Timber 
Timber treatment has been selected in accordance with Table 1A of B2/AS1. 
 
Concrete 
Concrete covers have been selected in accordance with NZS3101, Part 1, Section 3. 
 
We trust this provides the information required. 
 
Please contact the undersigned if you wish to discuss this matter further. 
 
Yours faithfully, 

 
L Kelly 
BE Civil (Hons), CMEngNZ 
BSK CONSULTING ENGINEERS LTD 
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21 September 2022 
  

 
 
170 KAWAHA POINT ROAD, PROPOSED RETAINING WALL – INSPECTION 
REGIME 
 
The following table outlines the proposed inspections to be carried out by BSK 
Consulting Engineers Ltd (BSK). Note that additional inspections will be required by 
the local Building Consent Authority.           
          
 

INSPECTION STAGE OF 
INSPECTION 

TYPE OF 
INSPECTION 

INSPECTED BY 

Retaining Wall Holes 
(depth and diameter) 

Once all piles holes 
are dug or bored 

Visual BSK  

Retaining Wall 
Timber  

Once installed Visual  BSK 

Retaining Wall Filter 
Cloth and Backfill 

Once installed Visual BSK 

Handrail Structural 
Elements and 
Connections 

Once installed Visual BSK 

 
Please provide a minimum of 48 hours notice for all inspections.  
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