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Hi Mark,
 
For further clarity regarding cumulative effects, the measured groundwater levels were below the No. 582 basement i.e.,
the neighbour’s basement isn’t expected to be diverting groundwater.
 
 

Regards,
Michael Chan
Senior Geotechnical Engineer
 

Mobile: 022 043 0802
DDI: 09 886 8305
Email: michael.chan@soilandrock.co.nz

 

       

 
 

   

 

   

 

 

Geotechnical Engineering Ltd T/A Soil & Rock Consultants
Disclaimer/Confidentiality
The information and attachments in this electronic communication are the view of the author and may not be the views of Soil & Rock Consultants. Any attached files are provided on the basis that the recipient
and end user assumes full responsibility for any consequence or damage (directly or indirectly) as a result of this communication or any of its attachments. This electronic communication is confidential. Any
electronic communication and it’s attachments may not be forwarded on to any third party without the expressed permission of Soil & Rock Consultants. If you have received this communication in error please
delete it and contact us by a return email.

 
 
From: Michael Chan 
Sent: Monday, 16 September 2024 12:12 pm
To: Mark Benjamin <MarkB@mhg.co.nz>; Bradley Peens <bradley.peens@aucklandcouncil.govt.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>; Byron Smith <byron.smith@soilandrock.co.nz>
Subject: RE: BUN60427502 - 538 K Road - Groundwater

 
Hi Mark,
 
There are no known consented diversions for No 582 Karangahape Road and we do not expect there to be cumulative
effects as the estimated drawdown profile is at lower elevations than the No. 582 Karangahape Road basement.
 
Please also find attached the WALLAP outputs for critical sections C through F for the sensitivity check of 70% EI
reduction prior to first excavation.
 
If you need anything else please let me know.
 

Regards,
Michael Chan
Senior Geotechnical Engineer
 

Mobile: 022 043 0802
DDI: 09 886 8305
Email: michael.chan@soilandrock.co.nz
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SOIL & ROCK CONSULTANTS                                     | Sheet No. 


Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionD_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 


INPUT DATA 


  


SOIL PROFILE 


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


  no.    top of stratum    Left side                Right side  


   1          70.80       2  WWGS                   2  WWGS 


   2          61.20       3  Transitional WG        3  Transitional WG 


   3          54.80       4  Waitemata Group Rock   4  Waitemata Group Rock 


  


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  Fill          18.00      9000    0.500     OC    0.285    4.288     5.000d 


                                            (0.200) (1.238) ( 5.694)  


 2  WWGS          18.00     24000    0.500     OC    0.285    4.288     7.000d 


                                            (0.200) (1.238) ( 5.694)  


 3  Transition-   19.00     45000    0.470     OC    0.262    4.845     12.00d 


    al WG                                   (0.200) (1.182) ( 6.154)  


 4  Waitemata     19.00    150000    0.412     OC    0.219    6.289     30.00d 


    Group Rock                              (0.200) (1.075) ( 7.279)  


  


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  Fill                    30.00    0.631    0.00     30.00    0.464    0.00 


 2  WWGS                    30.00    0.631    0.00     30.00    0.464    0.00 


 3  Transitional WG         32.00    0.625    0.00     32.00    0.459    0.00 


 4  Waitemata Group Rock    36.00    0.613    0.00     36.00    0.447    0.00 


  


GROUND WATER CONDITIONS 


 Density of water = 10.00 kN/m3 


                                   Left side     Right side 


 Initial water table elevation       64.00           64.00 


  


 Automatic water pressure balancing at toe of wall :  No 


  


 Water             Left side                      Right side           


 press. -------------------------------  ------------------------------- 


profile Point   Elev.    Piezo   Water   Point   Elev.    Piezo   Water  


  no.    no.             elev.   press.   no.             elev.   press. 


                  m        m     kN/m2             m        m     kN/m2 


   1      1     62.65    62.65     0.0     1     62.65    62.65     0.0  


  


WALL PROPERTIES 


                         Type of structure = Soldier Pile Wall 


                        Soldier Pile width =  0.75 m 


                      Soldier Pile spacing =  1.50 m 


               Passive mobilisation factor =  3.00 


                  Elevation of toe of wall = 56.40 


             Maximum finite element length =  0.80 m 


                  Youngs modulus of wall E = 3.1685E+07 kN/m2 


               Moment of inertia of wall I = 0.010350 m4/m run 


                                           = 0.015525 m4 per pile 


                                       E.I = 327940 kN.m2/m run 


                      Yield Moment of wall = Not defined 







STRUTS and ANCHORS 


                       Cross-                    Inclin    Pre-  Strut  Allow     


Prop          Prop    section   Youngs    Free   -ation  stress   or   tension    


 no.  Elev. spacing     area    modulus  length  (degs)   /prop Anchor    ?   L/R 


                m       sq.m     kN/m2      m               kN            


 1    66.84    1.00  0.150000  3.169E+07   0.10    0.00     0    Strut   Yes   R 


  


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    70.80    0.00(L)   50.00     50.00     12.00     =       N/A     N/A 


  


    Note: L = Left side,  R = Right side 


  


CONSTRUCTION STAGES 


Construction   Stage description                                        


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


      1        Change EI of wall to 1.0000E-04 kN.m2/m run 


               Yield moment not defined 


               No adjustments to wall displacements 


      2        Apply surcharge no.1 at elevation 70.80 


               No analysis at this stage 


      3        Change EI of wall to 327940 kN.m2/m run 


               Yield moment not defined 


               Reset wall displacements to zero at this stage 


      4        Change EI of wall to 229558 kN.m2/m run 


               Yield moment not defined 


               Allow wall to relax with new modulus value 


      5        Apply water pressure profile no.1 


               No analysis at this stage 


      6        Excavate to elevation 66.04 on RIGHT side 


               Toe of berm at elevation 62.65 


               Width of top of berm = 4.00 


               Width of toe of berm = 7.40 


      7        Install strut or anchor no.1 at elevation 66.84 


      8        Excavate to elevation 62.65 on RIGHT side 


      9        Change EI of wall to 163970 kN.m2/m run 


               Yield moment not defined 


               Allow wall to relax with new modulus value 


  


FACTORS OF SAFETY and ANALYSIS OPTIONS 


  


 Stability analysis: 


  Method of analysis  -  Strength Factor method 


  Factor on soil strength for calculating wall depth = 1.50 


  


 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) = 20.00 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 Change EI of wall to 1.0000E-04kN.m2/m     Yes          Yes     Yes 


   2 Apply surcharge no.1 at elev. 70.80         No           No      No 


   3 Change EI of wall to 327940kN.m2/m run      No           No      No 


   4 Change EI of wall to 229558kN.m2/m run     Yes          Yes     Yes 


   5 Apply water pressure profile no.1           No           No      No 


   6 Excav. to elev. 66.04 on RIGHT side         No           No      No 


   7 Install prop no.1 at elev. 66.84           Yes          Yes     Yes 


   8 Excav. to elev. 62.65 on RIGHT side        Yes          Yes     Yes 


   9 Change EI of wall to 163970kN.m2/m run     Yes          Yes     Yes 


   * Summary output                             Yes           -      Yes 


  


  


Program WALLAP - Copyright (C) 2017 by DL Borin,  distributed by GEOSOLVE 
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SOIL & ROCK CONSULTANTS                                     | Sheet No. 


Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionD_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 


 
 
 







SOIL & ROCK CONSULTANTS                                     | Sheet No. 


Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionD_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 


Stage No. 1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.40     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   1   70.80   70.80    Cant.  Conditions not suitable for FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.80     -0.00     0.000  -1.57E-21      0.0       0.0                 0 


  2   70.20      0.00    -0.000  3.141E-21     -0.0      -0.0                 0 


  3   69.60      0.00     0.000  -1.09E-20     -0.0       0.0                 0 


  4   68.80      0.00    -0.000   4.71E-20     -0.0      -0.0                 0 


  5   68.00      0.00     0.000  -1.77E-19     -0.0       0.0                 0 


  6   67.42      0.00    -0.000   5.78E-19     -0.0      -0.0                 0 


  7   66.84      0.00     0.000  -2.13E-18     -0.0       0.0                 0 


  8   66.04      0.00    -0.000   9.36E-18     -0.0      -0.0                 0 


  9   65.42      0.00     0.000  -3.15E-17     -0.0       0.0                 0 


 10   64.80      0.00    -0.000   1.16E-16     -0.0      -0.0                 0 


 11   64.00      0.00     0.000  -2.01E-15     -0.0       0.0                 0 


 12   63.33      0.00     0.000  -1.81E-17     -0.0      -0.0                 0 


 13   62.65      0.00     0.000   1.98E-15     -0.0       0.0                 0 


 14   61.93      0.00    -0.000  -6.01E-17     -0.0      -0.0                 0 


 15   61.20      0.00     0.000   1.58E-17     -0.0       0.0                 0 


 16   60.60      0.00     0.000  -8.26E-18     -0.0       0.0                 0 


 17   60.00      0.00    -0.000   1.71E-17     -0.0      -0.0                 0 


 18   59.20      0.00     0.000  -6.92E-17     -0.0       0.0                 0 


 19   58.40      0.00    -0.000   2.59E-16     -0.0      -0.0                 0 


 20   57.60      0.00     0.000  -2.49E-15     -0.0       0.0                 0 


 21   57.00      0.00     0.000  -2.43E-15     -0.0      -0.0                 0 


 22   56.40     -0.00     0.000   3.08E-17     -0.0       0.0               --- 







Run ID. SectionD_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


                                         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   70.80    0.00    0.00    0.00     39.86     0.00       0.00a   146191 


  2   70.20    0.00   10.80    0.00     86.17     5.40       5.40     22551 


  3   69.60    0.00   21.60    0.00    132.48    10.80      10.80     24980 


  4   68.80    0.00   36.00    1.60    194.22    18.00      18.00     22237 


  5   68.00    0.00   50.40    5.71    255.96    25.20      25.20     20087 


  6   67.42    0.00   60.84    8.69    300.72    30.42      30.42     23299 


  7   66.84    0.00   71.28   11.66    345.49    35.64      35.64     29966 


  8   66.04    0.00   85.68   15.77    407.23    42.84      42.84     19925 


  9   65.42    0.00   96.84   18.95    455.08    48.42      48.42     25293 


 10   64.80    0.00  108.00   22.14    502.93    54.00      54.00     29427 


 11   64.00    0.00  122.40   26.24    564.67    61.20      61.20     10979 


 12   63.33    6.75  127.80   27.78    587.83    63.90      70.65     10979 


 13   62.65   13.50  133.20   29.32    610.98    66.60      80.10     10979 


 14   61.93   20.75  139.00   30.98    635.85    69.50      90.25     22826 


 15   61.20   28.00  144.80   32.63    660.72    72.40     100.40     23812 


              28.00  144.80   23.69    775.42    68.06      96.06     44647 


 16   60.60   34.00  150.20   25.10    801.58    70.59     104.59     44647 


 17   60.00   40.00  155.60   26.51    827.75    73.13     113.13     38636 


 18   59.20   48.00  162.80   28.39    862.63    76.52     124.52     41367 


 19   58.40   56.00  170.00   30.28    897.52    79.90     135.90     43380 


 20   57.60   64.00  177.20   32.16    932.40    83.28     147.28     20459 


 21   57.00   70.00  182.60   33.57    958.57    85.82     155.82     20459 


 22   56.40   76.00  188.00   34.98    984.73    88.36     164.36     20459 


  


  


                                        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   70.80    0.00    0.00    0.00     39.86     0.00       0.00a   146191 


  2   70.20    0.00   10.80    0.00     86.17     5.40       5.40     22551 


  3   69.60    0.00   21.60    0.00    132.48    10.80      10.80     24980 


  4   68.80    0.00   36.00    1.60    194.22    18.00      18.00     22237 


  5   68.00    0.00   50.40    5.71    255.96    25.20      25.20     20087 


  6   67.42    0.00   60.84    8.69    300.72    30.42      30.42     23299 


  7   66.84    0.00   71.28   11.66    345.49    35.64      35.64     29966 


  8   66.04    0.00   85.68   15.77    407.23    42.84      42.84     19925 


  9   65.42    0.00   96.84   18.95    455.08    48.42      48.42     25293 


 10   64.80    0.00  108.00   22.14    502.93    54.00      54.00     29427 


 11   64.00    0.00  122.40   26.24    564.67    61.20      61.20     10979 


 12   63.33    6.75  127.80   27.78    587.83    63.90      70.65     10979 


 13   62.65   13.50  133.20   29.32    610.98    66.60      80.10     10979 


 14   61.93   20.75  139.00   30.98    635.85    69.50      90.25     22826 


 15   61.20   28.00  144.80   32.63    660.72    72.40     100.40     23812 


              28.00  144.80   23.69    775.42    68.06      96.06     44647 


 16   60.60   34.00  150.20   25.10    801.58    70.59     104.59     44647 


 17   60.00   40.00  155.60   26.51    827.75    73.13     113.13     38636 


 18   59.20   48.00  162.80   28.39    862.63    76.52     124.52     41367 


 19   58.40   56.00  170.00   30.28    897.52    79.90     135.90     43380 


 20   57.60   64.00  177.20   32.16    932.40    83.28     147.28     20459 


 21   57.00   70.00  182.60   33.57    958.57    85.82     155.82     20459 


 22   56.40   76.00  188.00   34.98    984.73    88.36     164.36     20459 


  







Run ID. SectionD_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


Note:      0.00a  Soil pressure at active limit  


         123.45p  Soil pressure at passive limit  
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Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionD_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 


Stage No. 4   Change EI of wall to 229558 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.40     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   4   70.80   70.80    Cant.  Conditions not suitable for FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.80     -0.18     0.001   9.36E-06      0.0       0.0            229558 


  2   70.20     -0.16     0.001   9.40E-06     -0.1      -0.0            229558 


  3   69.60     -0.13     0.001   9.60E-06     -0.2      -0.1            229558 


  4   68.80     -0.10     0.001   1.03E-05     -0.3      -0.2            229558 


  5   68.00     -0.06     0.001   1.19E-05     -0.3      -0.4            229558 


  6   67.42     -0.03     0.001   1.36E-05     -0.4      -0.6            229558 


  7   66.84      0.00     0.001   1.58E-05     -0.4      -0.8            229558 


  8   66.04      0.06     0.001   1.98E-05     -0.3      -1.0            229558 


  9   65.42      0.12     0.001   2.36E-05     -0.3      -1.2            229558 


 10   64.80      0.18     0.001   2.78E-05     -0.2      -1.3            229558 


 11   64.00      0.28     0.001   3.38E-05     -0.0      -1.4            229558 


 12   63.33      0.38     0.001   3.89E-05      0.2      -1.3            229558 


 13   62.65      0.49     0.001   4.36E-05      0.5      -1.1            229558 


 14   61.93      0.62     0.001   4.75E-05      0.9      -0.8            229558 


 15   61.20      0.76     0.001   4.94E-05      1.4      -0.1            229558 


                -1.13     0.001   4.94E-05      1.4      -0.1  


 16   60.60     -0.91     0.000   4.90E-05      0.8       0.4            229558 


 17   60.00     -0.68     0.000   4.74E-05      0.3       0.6            229558 


 18   59.20     -0.40     0.000   4.47E-05     -0.1       0.6            229558 


 19   58.40     -0.14     0.000   4.22E-05     -0.3       0.5            229558 


 20   57.60      0.11     0.000   4.07E-05     -0.3       0.2            229558 


 21   57.00      0.29     0.000   4.03E-05     -0.2       0.1            229558 


 22   56.40      0.47     0.000   4.02E-05      0.0      -0.0               --- 







Run ID. SectionD_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.4   Change EI of wall to 229558 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                         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   70.80    0.00   12.00    0.00     91.31     1.41       1.41      2165 


  2   70.20    0.00   22.80    0.00    137.62     6.82       6.82      2165 


  3   69.60    0.00   33.60    0.92    183.92    12.23      12.23      2165 


  4   68.80    0.00   48.00    5.02    245.66    19.45      19.45      2165 


  5   68.00    0.00   62.39    9.13    307.38    26.67      26.67      2165 


  6   67.42    0.00   72.83   12.10    352.12    31.90      31.90      2165 


  7   66.84    0.00   83.26   15.08    396.85    37.14      37.14      2165 


  8   66.04    0.00   97.64   19.18    458.53    44.37      44.37      2165 


  9   65.42    0.00  108.79   22.36    506.31    49.97      49.97      2165 


 10   64.80    0.00  119.93   25.54    554.08    55.58      55.58      2165 


 11   64.00    0.00  134.30   29.64    615.70    62.83      62.83      2165 


 12   63.33    6.75  139.67   31.17    638.72    65.57      72.32      2165 


 13   62.65   13.50  145.03   32.70    661.72    68.32      81.82      2165 


 14   61.93   20.75  150.79   34.34    686.40    71.29      92.04      2165 


 15   61.20   28.00  156.54   35.98    711.05    74.25     102.25      2165 


              28.00  156.54   26.76    832.29    68.96      96.96      4060 


 16   60.60   34.00  161.89   28.16    858.23    71.60     105.60      4060 


 17   60.00   40.00  167.24   29.55    884.15    74.25     114.25      4060 


 18   59.20   48.00  174.37   31.42    918.68    77.76     125.76      4060 


 19   58.40   56.00  181.49   33.28    953.18    81.27     137.27      4060 


 20   57.60   64.00  188.60   35.14    987.64    84.76     148.76      4060 


 21   57.00   70.00  193.93   36.53   1013.47    87.38     157.38      4060 


 22   56.40   76.00  199.26   37.93   1039.28    90.00     166.00      4060 


  


  


                                        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   70.80    0.00    0.00    0.00     39.86     1.59       1.59      2165 


  2   70.20    0.00   10.80    0.00     86.17     6.98       6.98      2165 


  3   69.60    0.00   21.60    0.00    132.48    12.37      12.37      2165 


  4   68.80    0.00   36.00    1.60    194.22    19.55      19.55      2165 


  5   68.00    0.00   50.40    5.71    255.96    26.73      26.73      2165 


  6   67.42    0.00   60.84    8.69    300.72    31.93      31.93      2165 


  7   66.84    0.00   71.28   11.66    345.49    37.13      37.13      2165 


  8   66.04    0.00   85.68   15.77    407.23    44.30      44.30      2165 


  9   65.42    0.00   96.84   18.95    455.08    49.86      49.86      2165 


 10   64.80    0.00  108.00   22.14    502.93    55.40      55.40      2165 


 11   64.00    0.00  122.40   26.24    564.67    62.55      62.55      2165 


 12   63.33    6.75  127.80   27.78    587.83    65.19      71.94      2165 


 13   62.65   13.50  133.20   29.32    610.98    67.83      81.33      2165 


 14   61.93   20.75  139.00   30.98    635.85    70.66      91.41      2165 


 15   61.20   28.00  144.80   32.63    660.72    73.49     101.49      2165 


              28.00  144.80   23.69    775.42    70.09      98.09      4060 


 16   60.60   34.00  150.20   25.10    801.58    72.51     106.51      4060 


 17   60.00   40.00  155.60   26.51    827.75    74.93     114.93      4060 


 18   59.20   48.00  162.80   28.39    862.63    78.16     126.16      4060 


 19   58.40   56.00  170.00   30.28    897.52    81.41     137.41      4060 


 20   57.60   64.00  177.20   32.16    932.40    84.66     148.66      4060 


 21   57.00   70.00  182.60   33.57    958.57    87.09     157.09      4060 


 22   56.40   76.00  188.00   34.98    984.73    89.53     165.53      4060 
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                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionD_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 


Stage No. 6   Excavate to elevation 66.04 on RIGHT side 


              Toe of berm at elevation 62.65 


              Width of top of berm = 4.00 


              Width of toe of berm = 7.40 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.40     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   6   70.80   66.04    Cant.   1.533    57.01    56.88    9.16     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.80      0.00     0.017   1.98E-03      0.0       0.0            229558 


  2   70.20      0.00     0.016   1.98E-03      0.0       0.0            229558 


  3   69.60      0.92     0.014   1.98E-03      0.3       0.1            229558 


  4   68.80      5.02     0.013   1.98E-03      2.7       1.1            229558 


  5   68.00      9.13     0.011   1.97E-03      8.3       5.3            229558 


  6   67.42     12.10     0.010   1.94E-03     14.5      11.9            229558 


  7   66.84     15.08     0.009   1.90E-03     22.4      22.5            229558 


  8   66.04     19.18     0.007   1.78E-03     36.1      45.7            229558 


               -20.68     0.007   1.78E-03     36.1      45.7  


  9   65.42    -30.86     0.006   1.63E-03     20.1      66.8            229558 


 10   64.80    -22.13     0.005   1.44E-03      3.7      73.4            229558 


                -7.59     0.005   1.44E-03      3.7      73.4  


 11   64.00    -12.54     0.004   1.19E-03     -4.4      75.1            229558 


 12   63.33     -5.94     0.004   9.80E-04    -10.6      69.3            229558 


 13   62.65     -0.61     0.003   7.90E-04    -12.8      60.7            229558 


 14   61.93      3.86     0.003   6.14E-04    -11.7      51.1            229558 


 15   61.20      7.22     0.002   4.66E-04     -7.7      43.4            229558 


                -7.66     0.002   4.66E-04     -7.7      43.4  


 16   60.60     -3.72     0.002   3.60E-04    -11.1      37.3            229558 


 17   60.00     -0.80     0.002   2.72E-04    -12.4      29.9            229558 


 18   59.20      1.87     0.001   1.85E-04    -12.0      19.7            229558 


 19   58.40      3.57     0.001   1.31E-04     -9.8      10.7            229558 


 20   57.60      4.73     0.001   1.05E-04     -6.5       4.1            229558 


 21   57.00      5.43     0.001   9.84E-05     -3.5       1.1            229558 


 22   56.40      6.08     0.001   9.70E-05      0.0       0.0               --- 







Run ID. SectionD_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.6   Excavate to elevation 66.04 on RIGHT side 


              Toe of berm at elevation 62.65 


              Width of top of berm = 4.00 


              Width of toe of berm = 7.40 


  


                                         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   70.80    0.00   12.00    0.00     91.31     0.00       0.00a     3806 


  2   70.20    0.00   22.80    0.00    137.62     0.00       0.00a     3806 


  3   69.60    0.00   33.60    0.92    183.92     0.92       0.92a     3806 


  4   68.80    0.00   48.00    5.02    245.66     5.02       5.02a     3806 


  5   68.00    0.00   62.39    9.13    307.38     9.13       9.13a     3806 


  6   67.42    0.00   72.83   12.10    352.12    12.10      12.10a     3806 


  7   66.84    0.00   83.26   15.08    396.85    15.08      15.08a     3806 


  8   66.04    0.00   97.64   19.18    458.53    19.18      19.18a     3806 


  9   65.42    0.00  108.79   22.36    506.31    28.31      28.31      3806 


 10   64.80    0.00  119.93   25.54    554.08    37.51      37.51      3806 


 11   64.00    0.00  134.30   29.64    615.70    48.68      48.68      3806 


 12   63.33    0.00  146.42   33.09    667.66    55.80      55.80      3806 


 13   62.65    0.00  158.53   36.55    719.60    62.41      62.41      3806 


 14   61.93    7.25  164.29   38.19    744.28    67.17      74.42      3806 


 15   61.20   14.50  170.04   39.83    768.93    71.49      85.99      3806 


              14.50  170.04   30.29    897.70    60.83      75.33      7137 


 16   60.60   20.50  175.39   31.69    923.64    65.03      85.53      7137 


 17   60.00   26.50  180.74   33.09    949.56    68.81      95.31      7137 


 18   59.20   34.50  187.87   34.95    984.09    73.35     107.85      7137 


 19   58.40   42.50  194.99   36.81   1018.59    77.50     120.00      7137 


 20   57.60   50.50  202.10   38.67   1053.05    81.42     131.92      7137 


 21   57.00   56.50  207.43   40.07   1078.88    84.30     140.80      7137 


 22   56.40   62.50  212.76   41.46   1104.69    87.17     149.67      7137 


  


  


                                        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   70.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   69.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   68.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   68.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   67.42    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   66.04    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.86      39.86p     5402 


  9   65.42    0.00   11.16    0.00     87.72    59.17      59.17      5402 


               0.00   11.16    0.00     71.86b   59.17      59.17      5402 


 10   64.80    0.00   22.33    0.00    111.09b   59.64      59.64      5402 


               0.00   22.33    0.00     45.09b   45.09      45.09p     5402 


 11   64.00    0.00   36.76    1.82     65.67b   61.22      61.22      5402 


               0.00   36.76    1.82     63.99b   61.22      61.22      5402 


 12   63.33    0.00   48.96    5.30     80.94b   61.74      61.74      5402 


               0.00   48.96    5.30     84.64b   61.74      61.74      5402 


 13   62.65    0.00   61.19    8.79    102.41b   63.02      63.02      5402 


               0.00   61.19    8.79     92.67b   63.02      63.02      5402 


 14   61.93    7.25   67.12   10.48    100.47b   63.32      70.57      5402 


               7.25   67.12   10.48    117.50b   63.32      70.57      5402 


 15   61.20   14.50   73.10   12.18    126.70b   64.27      78.77      5402 


              14.50   73.10    4.94    286.23b   68.49      82.99     10128 


  







Run ID. SectionD_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.6   Excavate to elevation 66.04 on RIGHT side 


              Toe of berm at elevation 62.65 


              Width of top of berm = 4.00 


              Width of toe of berm = 7.40 


  


                                        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 


 16   60.60   20.50   78.69    6.40    304.35b   68.75      89.25     10128 


              20.50   78.69    6.40    217.98b   68.75      89.25     10128 


 17   60.00   26.50   84.32    7.87    231.05b   69.61      96.11     10128 


              26.50   84.32    7.87    247.10b   69.61      96.11     10128 


 18   59.20   34.50   91.89    9.85    265.89b   71.48     105.98     10128 


              34.50   91.89    9.85    283.25b   71.48     105.98     10128 


 19   58.40   42.50   99.54   11.85    303.47b   73.93     116.43     10128 


              42.50   99.54   11.85    319.84b   73.93     116.43     10128 


 20   57.60   50.50  107.26   13.87    341.36b   76.70     127.20     10128 


              50.50  107.26   13.87    354.99b   76.70     127.20     10128 


 21   57.00   56.50  113.10   15.40    371.92b   78.88     135.38     10128 


              56.50  113.10   15.40    383.07b   78.88     135.38     10128 


 22   56.40   62.50  118.98   16.93    400.63b   81.09     143.59     10128 


  


Note:     19.18a  Soil pressure at active limit  


          45.09p  Soil pressure at passive limit  


         400.63b  Passive limit reduced because of berm  
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Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 


Stage No. 8   Excavate to elevation 62.65 on RIGHT side 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.40     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   8   70.80   62.65    66.84   1.939     n/a     59.07    3.58     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.80     16.75     0.014   1.37E-03      0.0       0.0            229558 


  2   70.20     14.74     0.013   1.36E-03      9.4       3.0            229558 


  3   69.60     13.62     0.012   1.34E-03     18.0      11.4            229558 


  4   68.80     14.83     0.011   1.27E-03     29.3      30.6            229558 


  5   68.00     15.57     0.010   1.11E-03     41.5      59.3            229558 


  6   67.42     15.61     0.009   9.35E-04     50.5      86.2            229558 


  7   66.84     15.08     0.009   6.77E-04     59.4     118.4   -152.9   229558 


                15.08     0.009   6.77E-04    -93.5     118.4  


  8   66.04     19.18     0.008   3.86E-04    -79.8      48.9            229558 


  9   65.42     22.75     0.008   3.11E-04    -66.8       7.1            229558 


 10   64.80     29.76     0.008   3.43E-04    -50.5     -29.8            229558 


 11   64.00     38.85     0.008   4.97E-04    -23.0     -57.8            229558 


 12   63.33     45.00     0.007   6.78E-04      5.2     -64.4            229558 


 13   62.65     51.38     0.007   8.48E-04     37.8     -50.6            229558 


                11.52     0.007   8.48E-04     37.8     -50.6  


 14   61.93     -5.81     0.006   9.62E-04     39.8     -21.0            229558 


 15   61.20     -0.22     0.005   9.86E-04     37.7       6.2            229558 


               -35.06     0.005   9.86E-04     37.7       6.2  


 16   60.60    -26.81     0.005   9.49E-04     19.1      22.3            229558 


 17   60.00    -19.24     0.004   8.81E-04      5.3      28.9            229558 


 18   59.20    -10.33     0.004   7.83E-04     -6.5      27.0            229558 


 19   58.40     -2.61     0.003   7.04E-04    -11.7      18.5            229558 


 20   57.60      4.31     0.003   6.57E-04    -11.0       8.3            229558 


 21   57.00      9.21     0.002   6.43E-04     -7.0       2.5            229558 


 22   56.40     14.03     0.002   6.39E-04      0.0      -0.0               --- 


 At elev. 66.84                 Prop force =    152.9 kN/m run 







Run ID. SectionD_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.8   Excavate to elevation 62.65 on RIGHT side 


  


                                         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   70.80    0.00   12.00    0.00     91.31    16.75      16.75      5447 


  2   70.20    0.00   22.80    0.00    137.62    14.74      14.74      5447 


  3   69.60    0.00   33.60    0.92    183.92    13.62      13.62      5447 


  4   68.80    0.00   48.00    5.02    245.66    14.83      14.83      5447 


  5   68.00    0.00   62.39    9.13    307.38    15.57      15.57      5447 


  6   67.42    0.00   72.83   12.10    352.12    15.61      15.61      5447 


  7   66.84    0.00   83.26   15.08    396.85    15.08      15.08a     2878 


  8   66.04    0.00   97.64   19.18    458.53    19.18      19.18a     2878 


  9   65.42    0.00  108.79   22.36    506.31    22.75      22.75      2878 


 10   64.80    0.00  119.93   25.54    554.08    29.76      29.76      2878 


 11   64.00    0.00  134.30   29.64    615.70    38.85      38.85      2878 


 12   63.33    0.00  146.42   33.09    667.66    45.00      45.00      2878 


 13   62.65    0.00  158.53   36.55    719.60    51.38      51.38      2878 


 14   61.93    7.25  164.29   38.19    744.28    56.59      63.84      2878 


 15   61.20   14.50  170.04   39.83    768.93    61.83      76.33      2878 


              14.50  170.04   30.29    897.70    42.72      57.22      5396 


 16   60.60   20.50  175.39   31.69    923.64    48.73      69.23      5396 


 17   60.00   26.50  180.74   33.09    949.56    54.46      80.96      5396 


 18   59.20   34.50  187.87   34.95    984.09    61.62      96.12      5396 


 19   58.40   42.50  194.99   36.81   1018.59    68.30     110.80      5396 


 20   57.60   50.50  202.10   38.67   1053.05    74.65     125.15      5396 


 21   57.00   56.50  207.43   40.07   1078.88    79.30     135.80      5396 


 22   56.40   62.50  212.76   41.46   1104.69    83.92     146.42      5396 


  


  


                                        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   70.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   69.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   68.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   68.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   67.42    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   66.04    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   65.42    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   64.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 11   64.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 12   63.33    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 13   62.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.86      39.86p     3919 


 14   61.93    7.25    5.80    0.00     64.74    62.40      69.65      3919 


 15   61.20   14.50   11.62    0.00     89.70    62.05      76.55      3919 


              14.50   11.62    0.00    130.16    77.78      92.28      7347 


 16   60.60   20.50   17.07    0.00    156.53    75.54      96.04      7347 


 17   60.00   26.50   22.54    0.00    183.06    73.70     100.20      7347 


 18   59.20   34.50   29.91    0.00    218.75    71.96     106.46      7347 


 19   58.40   42.50   37.37    0.00    254.89    70.91     113.41      7347 


 20   57.60   50.50   44.93    0.00    291.54    70.34     120.84      7347 


 21   57.00   56.50   50.68    0.00    319.39    70.09     126.59      7347 


 22   56.40   62.50   56.50    0.59    347.59    69.89     132.39      7347 


  







Run ID. SectionD_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.8   Excavate to elevation 62.65 on RIGHT side 


Note:     19.18a  Soil pressure at active limit  


          39.86p  Soil pressure at passive limit  
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Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionD_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 


Stage No. 9   Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.40     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   9   70.80   62.65    66.84   1.939     n/a     59.07    3.58     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.80     14.20     0.014   1.49E-03      0.0       0.0            163970 


  2   70.20     12.78     0.013   1.48E-03      8.1       2.7            163970 


  3   69.60     12.23     0.012   1.46E-03     15.6      10.1            163970 


  4   68.80     14.15     0.011   1.37E-03     26.2      27.5            163970 


  5   68.00     15.44     0.010   1.18E-03     38.0      54.1            163970 


  6   67.42     15.79     0.009   9.53E-04     47.0      79.4            163970 


  7   66.84     15.15     0.009   6.26E-04     56.0     110.0   -145.3   163970 


                15.15     0.009   6.26E-04    -89.3     110.0  


  8   66.04     19.18     0.009   2.64E-04    -75.6      43.1            163970 


  9   65.42     22.36     0.008   1.82E-04    -62.7       3.3            163970 


 10   64.80     28.85     0.008   2.40E-04    -46.8     -31.8            163970 


 11   64.00     37.70     0.008   4.61E-04    -20.2     -57.7            163970 


 12   63.33     43.85     0.008   7.10E-04      7.3     -63.1            163970 


 13   62.65     50.40     0.007   9.38E-04     39.1     -48.3            163970 


                10.54     0.007   9.38E-04     39.1     -48.3  


 14   61.93     -8.03     0.006   1.08E-03     40.0     -18.1            163970 


 15   61.20     -1.29     0.006   1.10E-03     36.7       8.7            163970 


               -37.06     0.006   1.10E-03     36.7       8.7  


 16   60.60    -27.27     0.005   1.03E-03     17.3      24.2            163970 


 17   60.00    -18.75     0.004   9.37E-04      3.5      29.8            163970 


 18   59.20     -9.30     0.004   7.97E-04     -7.7      26.9            163970 


 19   58.40     -1.63     0.003   6.87E-04    -12.0      18.0            163970 


 20   57.60      4.88     0.003   6.24E-04    -10.7       7.9            163970 


 21   57.00      9.38     0.002   6.06E-04     -6.5       2.3            163970 


 22   56.40     12.19     0.002   6.02E-04      0.0      -0.0               --- 


 At elev. 66.84                 Prop force =    145.3 kN/m run 







Run ID. SectionD_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.9   Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                         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   70.80    0.00   12.00    0.00     91.31    14.20      14.20      8109 


  2   70.20    0.00   22.80    0.00    137.62    12.78      12.78      8109 


  3   69.60    0.00   33.60    0.92    183.92    12.23      12.23      8109 


  4   68.80    0.00   48.00    5.02    245.66    14.15      14.15      8109 


  5   68.00    0.00   62.39    9.13    307.38    15.44      15.44      8109 


  6   67.42    0.00   72.83   12.10    352.12    15.79      15.79     20483 


  7   66.84    0.00   83.26   15.08    396.85    15.15      15.15    451292 


  8   66.04    0.00   97.64   19.18    458.53    19.18      19.18a     3994 


  9   65.42    0.00  108.79   22.36    506.31    22.36      22.36a     3994 


 10   64.80    0.00  119.93   25.54    554.08    28.85      28.85      3994 


 11   64.00    0.00  134.30   29.64    615.70    37.70      37.70      3994 


 12   63.33    0.00  146.42   33.09    667.66    43.85      43.85      3994 


 13   62.65    0.00  158.53   36.55    719.60    50.40      50.40      3994 


 14   61.93    7.25  164.29   38.19    744.28    55.92      63.17      3994 


 15   61.20   14.50  170.04   39.83    768.93    61.51      76.01      3994 


              14.50  170.04   30.29    897.70    42.12      56.62      7489 


 16   60.60   20.50  175.39   31.69    923.64    48.59      69.09      7489 


 17   60.00   26.50  180.74   33.09    949.56    54.71      81.21      9932 


 18   59.20   34.50  187.87   34.95    984.09    62.14      96.64      9932 


 19   58.40   42.50  194.99   36.81   1018.59    68.79     111.29      9932 


 20   57.60   50.50  202.10   38.67   1053.05    74.94     125.44      9932 


 21   57.00   56.50  207.43   40.07   1078.88    79.38     135.88      9932 


 22   56.40   62.50  212.76   41.46   1104.69    83.00     145.50     66610 


  


  


                                        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   70.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   69.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   68.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   68.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   67.42    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   66.04    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   65.42    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   64.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 11   64.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 12   63.33    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 13   62.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.86      39.86p     9337 


 14   61.93    7.25    5.80    0.00     64.74    63.96      71.21      9337 


 15   61.20   14.50   11.62    0.00     89.70    62.80      77.30      9337 


              14.50   11.62    0.00    130.16    79.18      93.68     17507 


 16   60.60   20.50   17.07    0.00    156.53    75.86      96.36     17507 


 17   60.00   26.50   22.54    0.00    183.06    73.46      99.96      9932 


 18   59.20   34.50   29.91    0.00    218.75    71.44     105.94      9932 


 19   58.40   42.50   37.37    0.00    254.89    70.42     112.92      9932 


 20   57.60   50.50   44.93    0.00    291.54    70.05     120.55      9932 


 21   57.00   56.50   50.68    0.00    319.39    70.00     126.50      9932 
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Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                              (continued) 


Stage No.9   Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                        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 


 22   56.40   62.50   56.50    0.59    347.59    70.81     133.31     66610 


  


Note:     22.36a  Soil pressure at active limit  


          39.86p  Soil pressure at passive limit  


 







SOIL & ROCK CONSULTANTS                                     | Sheet No. 


Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 
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----------------------------------------------------------------------------- 


                                                       Units: kN,m 
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Data filename/Run ID: SectionD_Serviceability_TopDown_SENS  | 
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Section D - Serviceability - 750mm@2D - TopDown             | Checked : 


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


                                                       Units: kN,m 


Summary of results 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.40     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   1   70.80   70.80    Cant.  Conditions not suitable for FoS calc. 


   2   70.80   70.80           No analysis at this stage 


   3   70.80   70.80           No analysis at this stage 


   4   70.80   70.80    Cant.  Conditions not suitable for FoS calc. 


   5   70.80   70.80           No analysis at this stage 


   6   70.80   66.04    Cant.   1.533    57.01    56.88    9.16     L to R 


   7   70.80   66.04           No analysis at this stage 


   8   70.80   62.65    66.84   1.939     n/a     59.07    3.58     L to R 


   9   70.80   62.65    66.84   1.939     n/a     59.07    3.58     L to R 
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                                                       Units: kN,m 


Summary of results 


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  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   70.80     0.017     0.000        0.0       0.0        0.0       0.0 


  2   70.20     0.016     0.000        3.0      -0.0        9.4      -0.1 


  3   69.60     0.014     0.000       11.4      -0.1       18.0      -0.2 


  4   68.80     0.013     0.000       30.6      -0.2       29.3      -0.3 


  5   68.00     0.011     0.000       59.3      -0.4       41.5      -0.3 


  6   67.42     0.010     0.000       86.2      -0.6       50.5      -0.4 


  7   66.84     0.009     0.000      118.4      -0.8       59.4     -93.5 


  8   66.04     0.009     0.000       48.9      -1.0       36.1     -79.8 


  9   65.42     0.008     0.000       66.8      -1.2       20.1     -66.8 


 10   64.80     0.008     0.000       73.4     -31.8        3.7     -50.5 


 11   64.00     0.008     0.000       75.1     -57.8        0.0     -23.0 


 12   63.33     0.008     0.000       69.3     -64.4        7.3     -10.6 


 13   62.65     0.007     0.000       60.7     -50.6       39.1     -12.8 


 14   61.93     0.006     0.000       51.1     -21.0       40.0     -11.7 


 15   61.20     0.006     0.000       43.4      -0.1       37.7      -7.7 


 16   60.60     0.005     0.000       37.3       0.0       19.1     -11.1 


 17   60.00     0.004     0.000       29.9      -0.0        5.3     -12.4 


 18   59.20     0.004     0.000       27.0       0.0        0.0     -12.0 


 19   58.40     0.003     0.000       18.5      -0.0        0.0     -12.0 


 20   57.60     0.003     0.000        8.3       0.0        0.0     -11.0 


 21   57.00     0.002     0.000        2.5      -0.0        0.0      -7.0 


 22   56.40     0.002     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        0.0   57.60      -0.0   63.33       0.0   70.80      -0.0   56.40 


  2    No calculation at this stage 


  3    No calculation at this stage 


  4        0.6   59.20      -1.4   64.00       1.4   61.20      -0.4   66.84 


  5    No calculation at this stage 


  6       75.1   64.00       0.0   70.80      36.1   66.04     -12.8   62.65 


  7    No calculation at this stage 


  8      118.4   66.84     -64.4   63.33      59.4   66.84     -93.5   66.84 


  9      110.0   66.84     -63.1   63.33      56.0   66.84     -89.3   66.84 
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Summary of results   (continued) 


  


Maximum and minimum displacement at each stage 


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


 no.  maximum  elev.   minimum  elev.   Stage description                   _ 


          m                m 


  1    0.000   56.40   -0.000   61.93   Change EI of wall to 1.0000E-04kN.m2/m run 


  2    No calculation at this stage     Apply surcharge no.1 at elev. 70.80 


  3    Wall displacements reset to zero Change EI of wall to 327940kN.m2/m run 


  4    0.001   70.80    0.000   70.80   Change EI of wall to 229558kN.m2/m run 


  5    No calculation at this stage     Apply water pressure profile no.1 


  6    0.017   70.80    0.000   70.80   Excav. to elev. 66.04 on RIGHT side 


  7    No calculation at this stage     Install prop no.1 at elev. 66.84 


  8    0.014   70.80    0.000   70.80   Excav. to elev. 62.65 on RIGHT side 


  9    0.014   70.80    0.000   70.80   Change EI of wall to 163970kN.m2/m run 


  


Prop forces at each stage  (horizontal components) 


Stage   --- Strut no. 1 --- 


 no.       at elev. 66.84   


         kN/m run  kN/prop  


  8      152.92    152.92   


  9      145.34    145.34   
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INPUT DATA 


  


SOIL PROFILE 


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


  no.    top of stratum    Left side                Right side  


   1          67.00       2  WWGS                   2  WWGS 


   2          56.40       3  Transitional WG        3  Transitional WG 


   3          55.50       4  Waitemata Group Rock   4  Waitemata Group Rock 


  


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  Fill          18.00      9000    0.500     OC    0.285    4.288     5.000d 


                                            (0.200) (1.238) ( 5.694)  


 2  WWGS          18.00     24000    0.500     OC    0.285    4.288     7.000d 


                                            (0.200) (1.238) ( 5.694)  


 3  Transition-   19.00     45000    0.470     OC    0.262    4.845     12.00d 


    al WG                                   (0.200) (1.182) ( 6.154)  


 4  Waitemata     19.00    150000    0.412     OC    0.219    6.289     30.00d 


    Group Rock                              (0.200) (1.075) ( 7.279)  


  


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  Fill                    30.00    0.631    0.00     30.00    0.464    0.00 


 2  WWGS                    30.00    0.631    0.00     30.00    0.464    0.00 


 3  Transitional WG         32.00    0.625    0.00     32.00    0.459    0.00 


 4  Waitemata Group Rock    36.00    0.613    0.00     36.00    0.447    0.00 


  


GROUND WATER CONDITIONS 


 Density of water = 10.00 kN/m3 


                                   Left side     Right side 


 Initial water table elevation       63.10           63.10 


  


 Automatic water pressure balancing at toe of wall :  No 


  


 Water             Left side                      Right side           


 press. -------------------------------  ------------------------------- 


profile Point   Elev.    Piezo   Water   Point   Elev.    Piezo   Water  


  no.    no.             elev.   press.   no.             elev.   press. 


                  m        m     kN/m2             m        m     kN/m2 


   1      1     62.65    62.65     0.0     1     62.65    62.65     0.0  


  


WALL PROPERTIES 


                         Type of structure = Soldier Pile Wall 


                        Soldier Pile width =  0.75 m 


                      Soldier Pile spacing =  1.50 m 


               Passive mobilisation factor =  3.00 


                  Elevation of toe of wall = 56.00 


             Maximum finite element length =  0.60 m 


                  Youngs modulus of wall E = 3.1685E+07 kN/m2 


               Moment of inertia of wall I = 0.010350 m4/m run 


                                           = 0.015525 m4 per pile 


                                       E.I = 327940 kN.m2/m run 


                      Yield Moment of wall = Not defined 







STRUTS and ANCHORS 


                       Cross-                    Inclin    Pre-  Strut  Allow     


Prop          Prop    section   Youngs    Free   -ation  stress   or   tension    


 no.  Elev. spacing     area    modulus  length  (degs)   /prop Anchor    ?   L/R 


                m       sq.m     kN/m2      m               kN            


 1    66.84    1.00  0.150000  3.169E+07   0.10    0.00     0    Strut   Yes   R 


  


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    67.00    0.00(L)   50.00     50.00     12.00     =       N/A     N/A 


  


    Note: L = Left side,  R = Right side 


  


CONSTRUCTION STAGES 


Construction   Stage description                                        


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


      1        Change EI of wall to 1.0000E-04 kN.m2/m run 


               Yield moment not defined 


               No adjustments to wall displacements 


      2        Apply surcharge no.1 at elevation 67.00 


               No analysis at this stage 


      3        Change EI of wall to 327940 kN.m2/m run 


               Yield moment not defined 


               Reset wall displacements to zero at this stage 


      4        Change EI of wall to 229558 kN.m2/m run 


               Yield moment not defined 


               Allow wall to relax with new modulus value 


      5        Apply water pressure profile no.1 


               No analysis at this stage 


      6        Excavate to elevation 62.65 on RIGHT side 


      7        Install strut or anchor no.1 at elevation 66.84 


      8        Change EI of wall to 163970 kN.m2/m run 


               Yield moment not defined 


               Allow wall to relax with new modulus value 


  


FACTORS OF SAFETY and ANALYSIS OPTIONS 


  


 Stability analysis: 


  Method of analysis  -  Strength Factor method 


  Factor on soil strength for calculating wall depth = 1.50 


  


 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) = 20.00 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 Change EI of wall to 1.0000E-04kN.m2/m     Yes          Yes     Yes 


   2 Apply surcharge no.1 at elev. 67.00         No           No      No 


   3 Change EI of wall to 327940kN.m2/m run      No           No      No 


   4 Change EI of wall to 229558kN.m2/m run     Yes          Yes     Yes 


   5 Apply water pressure profile no.1           No           No      No 


   6 Excav. to elev. 62.65 on RIGHT side        Yes          Yes     Yes 


   7 Install prop no.1 at elev. 66.84           Yes          Yes     Yes 


   8 Change EI of wall to 163970kN.m2/m run     Yes          Yes     Yes 


   * Summary output                             Yes           -      Yes 
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Stage No. 1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.00     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   1   67.00   67.00    Cant.  Conditions not suitable for FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   67.00     -0.00     0.000  -2.63E-21      0.0       0.0                 0 


  2   66.84      0.00    -0.000  5.278E-21     -0.0      -0.0                 0 


  3   66.42      0.00     0.000  -3.13E-20     -0.0       0.0                 0 


  4   66.00      0.00    -0.000   1.20E-19     -0.0      -0.0                 0 


  5   65.40      0.00     0.000  -5.38E-19     -0.0       0.0                 0 


  6   64.80      0.00    -0.000   2.03E-18     -0.0      -0.0                 0 


  7   64.20      0.00     0.000  -7.59E-18     -0.0       0.0                 0 


  8   63.65      0.00    -0.000   2.72E-17     -0.0      -0.0                 0 


  9   63.10      0.00     0.000  -1.01E-16     -0.0       0.0                 0 


 10   62.65      0.00    -0.000   3.46E-16     -0.0      -0.0                 0 


 11   62.23      0.00     0.000  -1.25E-15     -0.0       0.0                 0 


 12   61.80      0.00     0.000  -7.76E-15     -0.0       0.0                 0 


 13   61.20      0.00     0.000   4.09E-16     -0.0      -0.0                 0 


 14   60.60      0.00     0.000  -1.09E-16     -0.0       0.0                 0 


 15   60.00      0.00     0.000   2.69E-17     -0.0      -0.0                 0 


 16   59.40      0.00     0.000   7.51E-15     -0.0       0.0                 0 


 17   58.80      0.00     0.000  -7.55E-15     -0.0       0.0                 0 


 18   58.20      0.00     0.000  -7.38E-15     -0.0      -0.0                 0 


 19   57.60     -0.00     0.000  -4.95E-16     -0.0       0.0                 0 


 20   57.00      0.00     0.000   1.84E-15     -0.0      -0.0                 0 


 21   56.40      0.00     0.000   4.79E-15     -0.0       0.0                 0 


 22   56.00     -0.00     0.000   4.62E-15     -0.0      -0.0               --- 
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Stage No.1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


                                         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   67.00    0.00    0.00    0.00     39.86     0.00       0.00a   109798 


  2   66.84    0.00    2.88    0.00     52.21     1.44       1.44     85195 


  3   66.42    0.00   10.44    0.00     84.62     5.22       5.22     30901 


  4   66.00    0.00   18.00    0.00    117.04     9.00       9.00     34275 


  5   65.40    0.00   28.80    0.00    163.35    14.40      14.40     25718 


  6   64.80    0.00   39.60    2.63    209.65    19.80      19.80     26098 


  7   64.20    0.00   50.40    5.71    255.96    25.20      25.20     25193 


  8   63.65    0.00   60.30    8.53    298.41    30.15      30.15     28695 


  9   63.10    0.00   70.20   11.36    340.86    35.10      35.10     28148 


 10   62.65    4.50   73.80   12.38    356.29    36.90      41.40     26639 


 11   62.23    8.75   77.20   13.35    370.87    38.60      47.35      3226 


 12   61.80   13.00   80.60   14.32    385.45    40.30      53.30      3226 


 13   61.20   19.00   85.40   15.69    406.03    42.70      61.70      3226 


 14   60.60   25.00   90.20   17.06    426.61    45.10      70.10      3226 


 15   60.00   31.00   95.00   18.43    447.19    47.50      78.50      3226 


 16   59.40   37.00   99.80   19.80    467.77    49.90      86.90      3226 


 17   58.80   43.00  104.60   21.17    488.35    52.30      95.30      3226 


 18   58.20   49.00  109.40   22.54    508.93    54.70     103.70      3226 


 19   57.60   55.00  114.20   23.90    529.52    57.10     112.10      3226 


 20   57.00   61.00  119.00   25.27    550.10    59.50     120.50      3226 


 21   56.40   67.00  123.80   26.64    570.68    61.90     128.90      3226 


              67.00  123.80   18.19    673.67    58.19     125.19      6049 


 22   56.00   71.00  127.40   19.14    691.11    59.88     130.88      6049 


  


  


                                        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   67.00    0.00    0.00    0.00     39.86     0.00       0.00a   109798 


  2   66.84    0.00    2.88    0.00     52.21     1.44       1.44     85195 


  3   66.42    0.00   10.44    0.00     84.62     5.22       5.22     30901 


  4   66.00    0.00   18.00    0.00    117.04     9.00       9.00     34275 


  5   65.40    0.00   28.80    0.00    163.35    14.40      14.40     25718 


  6   64.80    0.00   39.60    2.63    209.65    19.80      19.80     26098 


  7   64.20    0.00   50.40    5.71    255.96    25.20      25.20     25193 


  8   63.65    0.00   60.30    8.53    298.41    30.15      30.15     28695 


  9   63.10    0.00   70.20   11.36    340.86    35.10      35.10     28148 


 10   62.65    4.50   73.80   12.38    356.29    36.90      41.40     26639 


 11   62.23    8.75   77.20   13.35    370.87    38.60      47.35      3226 


 12   61.80   13.00   80.60   14.32    385.45    40.30      53.30      3226 


 13   61.20   19.00   85.40   15.69    406.03    42.70      61.70      3226 


 14   60.60   25.00   90.20   17.06    426.61    45.10      70.10      3226 


 15   60.00   31.00   95.00   18.43    447.19    47.50      78.50      3226 


 16   59.40   37.00   99.80   19.80    467.77    49.90      86.90      3226 


 17   58.80   43.00  104.60   21.17    488.35    52.30      95.30      3226 


 18   58.20   49.00  109.40   22.54    508.93    54.70     103.70      3226 


 19   57.60   55.00  114.20   23.90    529.52    57.10     112.10      3226 


 20   57.00   61.00  119.00   25.27    550.10    59.50     120.50      3226 


 21   56.40   67.00  123.80   26.64    570.68    61.90     128.90      3226 


              67.00  123.80   18.19    673.67    58.19     125.19      6049 


 22   56.00   71.00  127.40   19.14    691.11    59.88     130.88      6049 
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                                                              (continued) 


Stage No.1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


Note:      0.00a  Soil pressure at active limit  


         123.45p  Soil pressure at passive limit  
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Stage No. 4   Change EI of wall to 229558 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.00     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   4   67.00   67.00    Cant.  Conditions not suitable for FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   67.00     -0.07     0.001   2.61E-06      0.0      -0.0            229558 


  2   66.84     -0.07     0.001   2.61E-06     -0.0      -0.0            229558 


  3   66.42     -0.06     0.001   2.62E-06     -0.0      -0.0            229558 


  4   66.00     -0.06     0.001   2.66E-06     -0.1      -0.0            229558 


  5   65.40     -0.05     0.001   2.81E-06     -0.1      -0.1            229558 


  6   64.80     -0.04     0.001   3.11E-06     -0.1      -0.1            229558 


  7   64.20     -0.04     0.001   3.62E-06     -0.1      -0.2            229558 


  8   63.65     -0.03     0.001   4.28E-06     -0.2      -0.2            229558 


  9   63.10     -0.02     0.001   5.16E-06     -0.2      -0.3            229558 


 10   62.65     -0.01     0.001   6.06E-06     -0.2      -0.4            229558 


 11   62.23      0.00     0.001   7.05E-06     -0.2      -0.4            229558 


 12   61.80      0.02     0.001   8.19E-06     -0.2      -0.5            229558 


 13   61.20      0.04     0.001   1.00E-05     -0.2      -0.6            229558 


 14   60.60      0.06     0.001   1.21E-05     -0.1      -0.7            229558 


 15   60.00      0.09     0.001   1.44E-05     -0.1      -0.7            229558 


 16   59.40      0.13     0.001   1.69E-05     -0.0      -0.7            229558 


 17   58.80      0.17     0.001   1.94E-05      0.1      -0.7            229558 


 18   58.20      0.22     0.001   2.18E-05      0.2      -0.7            229558 


 19   57.60      0.27     0.001   2.39E-05      0.3      -0.6            229558 


 20   57.00      0.33     0.001   2.56E-05      0.5      -0.4            229558 


 21   56.40      0.38     0.001   2.64E-05      0.7      -0.1            229558 


                -1.83     0.001   2.64E-05      0.7      -0.1  


 22   56.00     -1.75     0.001   2.65E-05     -0.0       0.0               --- 







Run ID. SectionE_Serviceability_TopDown_NoBermNoProps       | Sheet No. 


538 Karangahape Road Auckland                               | Date:16-09-2024 


Section E - Serviceability - 750mm@2D - TopDown SENS        | Checked : 


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


                                                              (continued) 


Stage No.4   Change EI of wall to 229558 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                         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   67.00    0.00   12.00    0.00     91.31     1.46       1.46      2276 


  2   66.84    0.00   14.88    0.00    103.66     2.91       2.91      2276 


  3   66.42    0.00   22.44    0.00    136.07     6.69       6.69      2276 


  4   66.00    0.00   30.00    0.00    168.49    10.47      10.47      2276 


  5   65.40    0.00   40.80    2.97    214.79    15.87      15.87      2276 


  6   64.80    0.00   51.60    6.05    261.09    21.28      21.28      2276 


  7   64.20    0.00   62.39    9.13    307.38    26.68      26.68      2276 


  8   63.65    0.00   72.29   11.95    349.81    31.63      31.63      2276 


  9   63.10    0.00   82.18   14.77    392.22    36.59      36.59      2276 


 10   62.65    4.50   85.77   15.80    407.63    38.39      42.89      2276 


 11   62.23    8.75   89.16   16.76    422.17    40.10      48.85      2276 


 12   61.80   13.00   92.55   17.73    436.70    41.80      54.80      2276 


 13   61.20   19.00   97.34   19.09    457.21    44.21      63.21      2276 


 14   60.60   25.00  102.12   20.46    477.70    46.62      71.62      2276 


 15   60.00   31.00  106.89   21.82    498.18    49.03      80.03      2276 


 16   59.40   37.00  111.66   23.18    518.64    51.45      88.45      2276 


 17   58.80   43.00  116.43   24.54    539.08    53.86      96.86      2276 


 18   58.20   49.00  121.19   25.90    559.50    56.28     105.28      2276 


 19   57.60   55.00  125.95   27.26    579.91    58.70     113.70      2276 


 20   57.00   61.00  130.71   28.61    600.30    61.13     122.13      2276 


 21   56.40   67.00  135.46   29.97    620.67    63.55     130.55      2276 


              67.00  135.46   21.24    730.16    58.73     125.73      4267 


 22   56.00   71.00  139.02   22.18    747.44    60.46     131.46      4267 


  


  


                                        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   67.00    0.00    0.00    0.00     39.86     1.54       1.54      2276 


  2   66.84    0.00    2.88    0.00     52.21     2.97       2.97      2276 


  3   66.42    0.00   10.44    0.00     84.62     6.75       6.75      2276 


  4   66.00    0.00   18.00    0.00    117.04    10.53      10.53      2276 


  5   65.40    0.00   28.80    0.00    163.35    15.93      15.93      2276 


  6   64.80    0.00   39.60    2.63    209.65    21.32      21.32      2276 


  7   64.20    0.00   50.40    5.71    255.96    26.72      26.72      2276 


  8   63.65    0.00   60.30    8.53    298.41    31.66      31.66      2276 


  9   63.10    0.00   70.20   11.36    340.86    36.61      36.61      2276 


 10   62.65    4.50   73.80   12.38    356.29    38.40      42.90      2276 


 11   62.23    8.75   77.20   13.35    370.87    40.09      48.84      2276 


 12   61.80   13.00   80.60   14.32    385.45    41.79      54.79      2276 


 13   61.20   19.00   85.40   15.69    406.03    44.17      63.17      2276 


 14   60.60   25.00   90.20   17.06    426.61    46.56      71.56      2276 


 15   60.00   31.00   95.00   18.43    447.19    48.94      79.94      2276 


 16   59.40   37.00   99.80   19.80    467.77    51.32      88.32      2276 


 17   58.80   43.00  104.60   21.17    488.35    53.69      96.69      2276 


 18   58.20   49.00  109.40   22.54    508.93    56.07     105.07      2276 


 19   57.60   55.00  114.20   23.90    529.52    58.43     113.43      2276 


 20   57.00   61.00  119.00   25.27    550.10    60.80     121.80      2276 


 21   56.40   67.00  123.80   26.64    570.68    63.17     130.17      2276 


              67.00  123.80   18.19    673.67    60.56     127.56      4267 


 22   56.00   71.00  127.40   19.14    691.11    62.21     133.21      4267 


 







SOIL & ROCK CONSULTANTS                                     | Sheet No. 


Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionE_Serviceability_TopDown_NoBermNoProps 


538 Karangahape Road Auckland                               | Date:16-09-2024 


Section E - Serviceability - 750mm@2D - TopDown SENS        | Checked : 


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


                                                       Units: kN,m 


 
 
 


 
 
 







SOIL & ROCK CONSULTANTS                                     | Sheet No. 


Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionE_Serviceability_TopDown_NoBermNoProps 


538 Karangahape Road Auckland                               | Date:16-09-2024 


Section E - Serviceability - 750mm@2D - TopDown SENS        | Checked : 


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


                                                       Units: kN,m 


Stage No. 6   Excavate to elevation 62.65 on RIGHT side 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.00     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   6   67.00   62.65    Cant.   1.503    56.49    56.03    6.62     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   67.00      0.00     0.012   1.40E-03      0.0      -0.0            229558 


  2   66.84      0.00     0.012   1.40E-03      0.0       0.0            229558 


  3   66.42      0.00     0.012   1.40E-03      0.0       0.0            229558 


  4   66.00      0.00     0.011   1.40E-03      0.0       0.0            229558 


  5   65.40      2.97     0.010   1.40E-03      0.9       0.2            229558 


  6   64.80      6.05     0.009   1.40E-03      3.6       1.5            229558 


  7   64.20      9.13     0.008   1.39E-03      8.1       4.9            229558 


  8   63.65     11.95     0.008   1.37E-03     13.9      10.9            229558 


  9   63.10     14.77     0.007   1.33E-03     21.3      20.6            229558 


 10   62.65     18.38     0.006   1.28E-03     28.8      32.5            229558 


               -21.48     0.006   1.28E-03     28.8      32.5  


 11   62.23    -24.04     0.006   1.21E-03     19.1      43.4            229558 


 12   61.80    -19.82     0.005   1.13E-03      9.8      49.4            229558 


 13   61.20    -14.42     0.005   9.98E-04     -0.5      51.7            229558 


 14   60.60     -9.71     0.004   8.67E-04     -7.8      48.8            229558 


 15   60.00     -5.64     0.004   7.49E-04    -12.4      42.4            229558 


 16   59.40     -2.14     0.003   6.49E-04    -14.7      34.0            229558 


 17   58.80      0.89     0.003   5.73E-04    -15.1      24.8            229558 


 18   58.20      3.58     0.002   5.21E-04    -13.7      15.9            229558 


 19   57.60      6.05     0.002   4.90E-04    -10.8       8.3            229558 


 20   57.00      8.39     0.002   4.76E-04     -6.5       2.8            229558 


 21   56.40     10.67     0.002   4.72E-04     -0.8       0.3            229558 


                 0.53     0.002   4.72E-04     -0.8       0.3  


 22   56.00      3.41     0.001   4.71E-04     -0.0      -0.0               --- 







Run ID. SectionE_Serviceability_TopDown_NoBermNoProps       | Sheet No. 


538 Karangahape Road Auckland                               | Date:16-09-2024 


Section E - Serviceability - 750mm@2D - TopDown SENS        | Checked : 


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


                                                              (continued) 


Stage No.6   Excavate to elevation 62.65 on RIGHT side 


  


                                         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   67.00    0.00   12.00    0.00     91.31     0.00       0.00a     3731 


  2   66.84    0.00   14.88    0.00    103.66     0.00       0.00a     3731 


  3   66.42    0.00   22.44    0.00    136.07     0.00       0.00a     3731 


  4   66.00    0.00   30.00    0.00    168.49     0.00       0.00a     3731 


  5   65.40    0.00   40.80    2.97    214.79     2.97       2.97a     3731 


  6   64.80    0.00   51.60    6.05    261.09     6.05       6.05a     3731 


  7   64.20    0.00   62.39    9.13    307.38     9.13       9.13a     3731 


  8   63.65    0.00   72.29   11.95    349.81    11.95      11.95a     3731 


  9   63.10    0.00   82.18   14.77    392.22    14.77      14.77a     3731 


 10   62.65    0.00   90.27   17.08    426.92    18.38      18.38      3731 


 11   62.23    4.25   93.66   18.05    441.46    22.06      26.31      3731 


 12   61.80    8.50   97.05   19.01    456.00    25.61      34.11      3731 


 13   61.20   14.50  101.84   20.38    476.50    30.39      44.89      3731 


 14   60.60   20.50  106.62   21.74    497.00    34.86      55.36      3731 


 15   60.00   26.50  111.39   23.10    517.47    39.05      65.55      3731 


 16   59.40   32.50  116.16   24.46    537.93    42.99      75.49      3731 


 17   58.80   38.50  120.93   25.82    558.37    46.73      85.23      3731 


 18   58.20   44.50  125.69   27.18    578.80    50.33      94.83      3731 


 19   57.60   50.50  130.45   28.54    599.20    53.82     104.32      3731 


 20   57.00   56.50  135.21   29.90    619.59    57.27     113.77      3731 


 21   56.40   62.50  139.96   31.25    639.96    60.69     123.19      3731 


              62.50  139.96   22.42    751.97    52.39     114.89      6996 


 22   56.00   66.50  143.52   23.35    769.24    55.37     121.87      6996 


  


  


                                        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   67.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   66.42    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   66.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   65.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   64.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   64.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   63.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   63.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   62.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.86      39.86p     4762 


 11   62.23    4.25    3.40    0.00     54.44    46.10      50.35      4762 


 12   61.80    8.50    6.80    0.00     69.03    45.43      53.93      4762 


 13   61.20   14.50   11.61    0.00     89.65    44.81      59.31      4762 


 14   60.60   20.50   16.44    0.00    110.33    44.56      65.06      4762 


 15   60.00   26.50   21.28    0.00    131.08    44.69      71.19      4762 


 16   59.40   32.50   26.14    0.00    151.93    45.13      77.63      4762 


 17   58.80   38.50   31.03    0.18    172.89    45.84      84.34      4762 


 18   58.20   44.50   35.95    1.59    193.98    46.74      91.24      4762 


 19   57.60   50.50   40.90    3.00    215.21    47.77      98.27      4762 


 20   57.00   56.50   45.88    4.42    236.59    48.88     105.38      4762 


 21   56.40   62.50   50.91    5.85    258.13    50.02     112.52      4762 


              62.50   50.91    0.00    320.49    51.86     114.36      8929 


 22   56.00   66.50   54.68    0.12    338.76    51.96     118.46      8929 


  







Run ID. SectionE_Serviceability_TopDown_NoBermNoProps       | Sheet No. 


538 Karangahape Road Auckland                               | Date:16-09-2024 


Section E - Serviceability - 750mm@2D - TopDown SENS        | Checked : 


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


                                                              (continued) 


Stage No.6   Excavate to elevation 62.65 on RIGHT side 


Note:     14.77a  Soil pressure at active limit  


          39.86p  Soil pressure at passive limit  
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionE_Serviceability_TopDown_NoBermNoProps 
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Section E - Serviceability - 750mm@2D - TopDown SENS        | Checked : 


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


                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionE_Serviceability_TopDown_NoBermNoProps 


538 Karangahape Road Auckland                               | Date:16-09-2024 


Section E - Serviceability - 750mm@2D - TopDown SENS        | Checked : 


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


                                                       Units: kN,m 


Stage No. 8   Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.00     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   8   67.00   62.65    66.84   2.348     n/a     60.13    2.52     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   67.00      0.02     0.012   1.40E-03      0.0      -0.0            163970 


  2   66.84      0.00     0.012   1.40E-03      0.0       0.0     -1.8   163970 


                 0.00     0.012   1.40E-03     -1.8       0.0  


  3   66.42      0.00     0.012   1.40E-03     -1.8      -0.6            163970 


  4   66.00      0.00     0.011   1.40E-03     -1.8      -1.2            163970 


  5   65.40      2.98     0.010   1.41E-03     -0.9      -1.9            163970 


  6   64.80      6.10     0.009   1.42E-03      1.8      -1.5            163970 


  7   64.20      9.24     0.008   1.42E-03      6.4       1.1            163970 


  8   63.65     12.14     0.008   1.41E-03     12.3       6.4            163970 


  9   63.10     15.05     0.007   1.38E-03     19.7      15.4            163970 


 10   62.65     18.74     0.006   1.33E-03     27.3      26.8            163970 


               -20.72     0.006   1.33E-03     27.3      26.8  


 11   62.23    -23.14     0.006   1.25E-03     18.0      37.2            163970 


 12   61.80    -18.80     0.005   1.15E-03      9.1      42.9            163970 


 13   61.20    -13.33     0.005   1.00E-03     -0.5      45.0            163970 


 14   60.60     -8.64     0.004   8.51E-04     -7.1      42.3            163970 


 15   60.00     -4.70     0.003   7.14E-04    -11.1      36.4            163970 


 16   59.40     -1.40     0.003   6.01E-04    -13.0      28.6            163970 


 17   58.80      1.40     0.003   5.18E-04    -13.0      20.3            163970 


 18   58.20      3.83     0.002   4.62E-04    -11.4      12.5            163970 


 19   57.60      5.97     0.002   4.32E-04     -8.4       6.0            163970 


 20   57.00      7.54     0.002   4.20E-04     -4.4       1.7            163970 


 21   56.40      9.08     0.002   4.18E-04      0.6       0.1            163970 


                -2.45     0.002   4.18E-04      0.6       0.1  


 22   56.00     -0.49     0.002   4.18E-04     -0.0      -0.0               --- 


 At elev. 66.84                 Prop force =      1.8 kN/m run 







Run ID. SectionE_Serviceability_TopDown_NoBermNoProps       | Sheet No. 


538 Karangahape Road Auckland                               | Date:16-09-2024 


Section E - Serviceability - 750mm@2D - TopDown SENS        | Checked : 


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


                                                              (continued) 


Stage No.8   Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                         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   67.00    0.00   12.00    0.00     91.31     0.02       0.02     89792 


  2   66.84    0.00   14.88    0.00    103.66     0.00       0.00a    17613 


  3   66.42    0.00   22.44    0.00    136.07     0.00       0.00a    17613 


  4   66.00    0.00   30.00    0.00    168.49     0.00       0.00a    17613 


  5   65.40    0.00   40.80    2.97    214.79     2.98       2.98      3680 


  6   64.80    0.00   51.60    6.05    261.09     6.10       6.10      3680 


  7   64.20    0.00   62.39    9.13    307.38     9.24       9.24      3680 


  8   63.65    0.00   72.29   11.95    349.81    12.14      12.14      3680 


  9   63.10    0.00   82.18   14.77    392.22    15.05      15.05      3680 


 10   62.65    0.00   90.27   17.08    426.92    18.74      18.74      3680 


 11   62.23    4.25   93.66   18.05    441.46    22.49      26.74      3680 


 12   61.80    8.50   97.05   19.01    456.00    26.10      34.60      3680 


 13   61.20   14.50  101.84   20.38    476.50    30.91      45.41      3680 


 14   60.60   20.50  106.62   21.74    497.00    35.37      55.87      3680 


 15   60.00   26.50  111.39   23.10    517.47    39.50      66.00      3680 


 16   59.40   32.50  116.16   24.46    537.93    43.35      75.85      3680 


 17   58.80   38.50  120.93   25.82    558.37    46.97      85.47      3680 


 18   58.20   44.50  125.69   27.18    578.80    50.44      94.94      3680 


 19   57.60   50.50  130.45   28.54    599.20    53.78     104.28     11262 


 20   57.00   56.50  135.21   29.90    619.59    56.84     113.34     11262 


 21   56.40   62.50  139.96   31.25    639.96    59.90     122.40     11262 


              62.50  139.96   22.42    751.97    50.90     113.40     21115 


 22   56.00   66.50  143.52   23.35    769.24    53.42     119.92     21115 


  


  


                                        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   67.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   66.42    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   66.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   65.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   64.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   64.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   63.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   63.10    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   62.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.46      39.46      4012 


 11   62.23    4.25    3.40    0.00     54.44    45.63      49.88      4012 


 12   61.80    8.50    6.80    0.00     69.03    44.90      53.40      4012 


 13   61.20   14.50   11.61    0.00     89.65    44.24      58.74      4012 


 14   60.60   20.50   16.44    0.00    110.33    44.01      64.51      4012 


 15   60.00   26.50   21.28    0.00    131.08    44.20      70.70      4012 


 16   59.40   32.50   26.14    0.00    151.93    44.74      77.24      4012 


 17   58.80   38.50   31.03    0.18    172.89    45.58      84.08      4012 


 18   58.20   44.50   35.95    1.59    193.98    46.62      91.12      4012 


 19   57.60   50.50   40.90    3.00    215.21    47.81      98.31     11262 


 20   57.00   56.50   45.88    4.42    236.59    49.31     105.81     11262 


 21   56.40   62.50   50.91    5.85    258.13    50.82     113.32     11262 


              62.50   50.91    0.00    320.49    53.35     115.85     21115 
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                                                              (continued) 


Stage No.8   Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                        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 


 22   56.00   66.50   54.68    0.12    338.76    53.91     120.41     21115 


  


Note:      0.00a  Soil pressure at active limit  


         123.45p  Soil pressure at passive limit  
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Summary of results 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   56.00     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   1   67.00   67.00    Cant.  Conditions not suitable for FoS calc. 


   2   67.00   67.00           No analysis at this stage 


   3   67.00   67.00           No analysis at this stage 


   4   67.00   67.00    Cant.  Conditions not suitable for FoS calc. 


   5   67.00   67.00           No analysis at this stage 


   6   67.00   62.65    Cant.   1.503    56.49    56.03    6.62     L to R 


   7   67.00   62.65           No analysis at this stage 


   8   67.00   62.65    66.84   2.348     n/a     60.13    2.52     L to R 
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Summary of results 


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  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   67.00     0.012     0.000        0.0      -0.0        0.0       0.0 


  2   66.84     0.012     0.000        0.0      -0.0        0.0      -1.8 


  3   66.42     0.012     0.000        0.0      -0.6        0.0      -1.8 


  4   66.00     0.011     0.000        0.0      -1.2        0.0      -1.8 


  5   65.40     0.010     0.000        0.2      -1.9        0.9      -0.9 


  6   64.80     0.009     0.000        1.5      -1.5        3.6      -0.1 


  7   64.20     0.008     0.000        4.9      -0.2        8.1      -0.1 


  8   63.65     0.008     0.000       10.9      -0.2       13.9      -0.2 


  9   63.10     0.007     0.000       20.6      -0.3       21.3      -0.2 


 10   62.65     0.006     0.000       32.5      -0.4       28.8      -0.2 


 11   62.23     0.006     0.000       43.4      -0.4       19.1      -0.2 


 12   61.80     0.005     0.000       49.4      -0.5        9.8      -0.2 


 13   61.20     0.005     0.000       51.7      -0.6        0.0      -0.5 


 14   60.60     0.004     0.000       48.8      -0.7        0.0      -7.8 


 15   60.00     0.004     0.000       42.4      -0.7        0.0     -12.4 


 16   59.40     0.003     0.000       34.0      -0.7        0.0     -14.7 


 17   58.80     0.003     0.000       24.8      -0.7        0.1     -15.1 


 18   58.20     0.002     0.000       15.9      -0.7        0.2     -13.7 


 19   57.60     0.002     0.000        8.3      -0.6        0.3     -10.8 


 20   57.00     0.002     0.000        2.8      -0.4        0.5      -6.5 


 21   56.40     0.002     0.000        0.3      -0.1        0.7      -0.8 


 22   56.00     0.002     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        0.0   60.60      -0.0   60.00       0.0   67.00      -0.0   56.00 


  2    No calculation at this stage 


  3    No calculation at this stage 


  4        0.0   56.00      -0.7   59.40       0.7   56.40      -0.2   62.23 


  5    No calculation at this stage 


  6       51.7   61.20      -0.0   67.00      28.8   62.65     -15.1   58.80 


  7    No calculation at this stage 


  8       45.0   61.20      -1.9   65.40      27.3   62.65     -13.0   59.40 
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Summary of results   (continued) 


  


Maximum and minimum displacement at each stage 


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


 no.  maximum  elev.   minimum  elev.   Stage description                   _ 


          m                m 


  1    0.000   57.60   -0.000   62.65   Change EI of wall to 1.0000E-04kN.m2/m run 


  2    No calculation at this stage     Apply surcharge no.1 at elev. 67.00 


  3    Wall displacements reset to zero Change EI of wall to 327940kN.m2/m run 


  4    0.001   67.00    0.000   67.00   Change EI of wall to 229558kN.m2/m run 


  5    No calculation at this stage     Apply water pressure profile no.1 


  6    0.012   67.00    0.000   67.00   Excav. to elev. 62.65 on RIGHT side 


  7    No calculation at this stage     Install prop no.1 at elev. 66.84 


  8    0.012   67.00    0.000   67.00   Change EI of wall to 163970kN.m2/m run 


  


Prop forces at each stage  (horizontal components) 


Stage   --- Strut no. 1 --- 


 no.       at elev. 66.84   


         kN/m run  kN/prop  


  8        1.84      1.84   
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INPUT DATA 


  


SOIL PROFILE 


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


  no.    top of stratum    Left side                Right side  


   1          68.70       2  WWGS                   2  WWGS 


   2          57.60       3  Transitional WG        3  Transitional WG 


   3          55.60       4  Waitemata Group Rock   4  Waitemata Group Rock 


  


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  Fill          18.00      9000    0.500     OC    0.285    4.288     5.000d 


                                            (0.200) (1.238) ( 5.694)  


 2  WWGS          18.00     24000    0.500     OC    0.285    4.288     7.000d 


                                            (0.200) (1.238) ( 5.694)  


 3  Transition-   19.00     45000    0.470     OC    0.262    4.845     12.00d 


    al WG                                   (0.200) (1.182) ( 6.154)  


 4  Waitemata     19.00    150000    0.412     OC    0.219    6.289     30.00d 


    Group Rock                              (0.200) (1.075) ( 7.279)  


  


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  Fill                    30.00    0.631    0.00     30.00    0.464    0.00 


 2  WWGS                    30.00    0.631    0.00     30.00    0.464    0.00 


 3  Transitional WG         32.00    0.625    0.00     32.00    0.459    0.00 


 4  Waitemata Group Rock    36.00    0.613    0.00     36.00    0.447    0.00 


  


GROUND WATER CONDITIONS 


 Density of water = 10.00 kN/m3 


                                   Left side     Right side 


 Initial water table elevation       64.50           64.50 


  


 Automatic water pressure balancing at toe of wall :  No 


  


 Water             Left side                      Right side           


 press. -------------------------------  ------------------------------- 


profile Point   Elev.    Piezo   Water   Point   Elev.    Piezo   Water  


  no.    no.             elev.   press.   no.             elev.   press. 


                  m        m     kN/m2             m        m     kN/m2 


   1      1     62.65    62.65     0.0     1     62.65    62.65     0.0  


  


WALL PROPERTIES 


                         Type of structure = Soldier Pile Wall 


                        Soldier Pile width =  0.75 m 


                      Soldier Pile spacing =  1.50 m 


               Passive mobilisation factor =  3.00 


                  Elevation of toe of wall = 57.70 


             Maximum finite element length =  0.60 m 


                  Youngs modulus of wall E = 3.1685E+07 kN/m2 


               Moment of inertia of wall I = 0.010350 m4/m run 


                                           = 0.015525 m4 per pile 


                                       E.I = 327940 kN.m2/m run 


                      Yield Moment of wall = Not defined 







STRUTS and ANCHORS 


                       Cross-                    Inclin    Pre-  Strut  Allow     


Prop          Prop    section   Youngs    Free   -ation  stress   or   tension    


 no.  Elev. spacing     area    modulus  length  (degs)   /prop Anchor    ?   L/R 


                m       sq.m     kN/m2      m               kN            


 1    65.50    1.00  0.036100  2.000E+08   8.00    0.00     0    Strut    No   R 


 2    66.84    1.00  0.125000  3.169E+07   4.00    0.00     0    Strut   Yes   R 


  3      Not defined 


 4    63.45    1.00  0.125000  3.169E+07   0.10    0.00     0    Strut    No   R 


  


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      63.80        6.400      0            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    68.70    0.00(L)   50.00     10.00     15.60     =       N/A     N/A 


  


    Note: L = Left side,  R = Right side 


  


CONSTRUCTION STAGES 


Construction   Stage description                                        


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


      1        Change EI of wall to 1.0000E-04 kN.m2/m run 


               Yield moment not defined 


               No adjustments to wall displacements 


      2        Apply surcharge no.1 at elevation 68.70 


               No analysis at this stage 


      3        Change EI of wall to 327940 kN.m2/m run 


               Yield moment not defined 


               Reset wall displacements to zero at this stage 


      4        Change EI of wall to 229558 kN.m2/m run 


               Yield moment not defined 


               Allow wall to relax with new modulus value 


      5        Apply water pressure profile no.1 


      6        Excavate to elevation 65.00 on RIGHT side 


      7        Install strut or anchor no.1 at elevation 65.50 


      8        Excavate to elevation 62.65 on RIGHT side 


      9        Install strut or anchor no.2 at elevation 66.84 


     10        Remove strut or anchor no.1 at elevation 65.50 


     11        Change EI of wall to 163970 kN.m2/m run 


               Yield moment not defined 


               Allow wall to relax with new modulus value 


  


FACTORS OF SAFETY and ANALYSIS OPTIONS 


  


 Stability analysis: 


  Method of analysis  -  Strength Factor method 


  Factor on soil strength for calculating wall depth = 1.50 


  


 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) = 20.00 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 Change EI of wall to 1.0000E-04kN.m2/m     Yes          Yes     Yes 


   2 Apply surcharge no.1 at elev. 68.70         No           No      No 


   3 Change EI of wall to 327940kN.m2/m run      No           No      No 


   4 Change EI of wall to 229558kN.m2/m run     Yes          Yes     Yes 


   5 Apply water pressure profile no.1          Yes          Yes     Yes 


   6 Excav. to elev. 65.00 on RIGHT side        Yes          Yes     Yes 


   7 Install prop no.1 at elev. 65.50            No           No      No 


   8 Excav. to elev. 62.65 on RIGHT side         No           No      No 


   9 Install prop no.2 at elev. 66.84            No           No      No 


  10 Remove prop no.1 at elev. 65.50            Yes          Yes     Yes 


  11 Change EI of wall to 163970kN.m2/m run     Yes          Yes     Yes 


   * Summary output                             Yes           -      Yes 
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Stage No. 1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.70     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   1   68.70   68.70    Cant.  Conditions not suitable for FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   68.70      0.00    -0.000  5.016E-24      0.0       0.0                 0 


  2   68.25      0.00     0.000  -1.00E-23      0.0       0.0                 0 


  3   67.80      0.00    -0.000  3.511E-23      0.0      -0.0                 0 


  4   67.32      0.00     0.000  -1.34E-22      0.0       0.0                 0 


  5   66.84      0.00    -0.000  5.026E-22      0.0      -0.0                 0 


  6   66.51      0.00     0.000  -1.61E-21      0.0       0.0                 0 


  7   66.17      0.00    -0.000  5.949E-21      0.0      -0.0                 0 


  8   65.84      0.00     0.000  -2.21E-20      0.0       0.0                 0 


  9   65.50      0.00    -0.000   8.27E-20      0.0      -0.0                 0 


 10   65.00      0.00     0.000  -3.79E-19      0.0       0.0                 0 


 11   64.50      0.00    -0.000   1.43E-18      0.0      -0.0                 0 


 12   64.05      0.00     0.000  -5.11E-18      0.0       0.0                 0 


 13   63.60      0.00    -0.000   1.90E-17      0.0      -0.0                 0 


 14   63.13      0.00     0.000  -7.27E-17      0.0       0.0                 0 


 15   62.65      0.00    -0.000   2.72E-16      0.0      -0.0                 0 


 16   62.23      0.00     0.000  -9.66E-16      0.0       0.0                 0 


 17   61.80      0.00     0.000  -5.98E-15      0.0       0.0                 0 


 18   61.20      0.00     0.000  -5.48E-15      0.0      -0.0                 0 


 19   60.60     -0.00     0.000  -5.80E-17     -0.0      -0.0                 0 


 20   60.00      0.00     0.000   5.71E-15     -0.0      -0.0                 0 


 21   59.40      0.00     0.000   6.15E-15     -0.0       0.0                 0 


 22   58.80      0.00     0.000  -6.92E-15     -0.0       0.0                 0 


 23   58.25      0.00     0.000  -1.07E-14     -0.0      -0.0                 0 


 24   57.70      0.00     0.000  -7.26E-15     -0.0      -0.0               --- 







Run ID. SectionF_Serviceability_Sensitivity                 | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                              (continued) 


Stage No.1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


                                         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   68.70    0.00    0.00    0.00     39.86     0.00       0.00a   177917 


  2   68.25    0.00    8.10    0.00     74.59     4.05       4.05     30133 


  3   67.80    0.00   16.20    0.00    109.32     8.10       8.10     31438 


  4   67.32    0.00   24.84    0.00    146.37    12.42      12.42     33665 


  5   66.84    0.00   33.48    0.88    183.41    16.74      16.74     29937 


  6   66.51    0.00   39.51    2.60    209.27    19.75      19.75     40784 


  7   66.17    0.00   45.54    4.32    235.12    22.77      22.77     41818 


  8   65.84    0.00   51.57    6.04    260.98    25.78      25.78     36319 


  9   65.50    0.00   57.60    7.76    286.83    28.80      28.80     41359 


 10   65.00    0.00   66.60   10.33    325.42    33.30      33.30     30834 


 11   64.50    0.00   75.60   12.90    364.01    37.80      37.80     29329 


 12   64.05    4.50   79.20   13.92    379.45    39.60      44.10     31682 


 13   63.60    9.00   82.80   14.95    394.88    41.40      50.40     31969 


 14   63.13   13.75   86.60   16.03    411.17    43.30      57.05     33126 


 15   62.65   18.50   90.40   17.12    427.47    45.20      63.70     24529 


 16   62.23   22.75   93.80   18.09    442.05    46.90      69.65      4187 


 17   61.80   27.00   97.20   19.06    456.62    48.60      75.60      4187 


 18   61.20   33.00  102.00   20.42    477.21    51.00      84.00      4187 


 19   60.60   39.00  106.80   21.79    497.79    53.40      92.40      4187 


 20   60.00   45.00  111.60   23.16    518.37    55.80     100.80      4187 


 21   59.40   51.00  116.40   24.53    538.95    58.20     109.20      4187 


 22   58.80   57.00  121.20   25.90    559.53    60.60     117.60      4187 


 23   58.25   62.50  125.60   27.16    578.39    62.80     125.30      4187 


 24   57.70   68.00  130.00   28.41    597.26    65.00     133.00      4187 


  


  


                                        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   68.70    0.00    0.00    0.00     39.86     0.00       0.00a   177917 


  2   68.25    0.00    8.10    0.00     74.59     4.05       4.05     30133 


  3   67.80    0.00   16.20    0.00    109.32     8.10       8.10     31438 


  4   67.32    0.00   24.84    0.00    146.37    12.42      12.42     33665 


  5   66.84    0.00   33.48    0.88    183.41    16.74      16.74     29937 


  6   66.51    0.00   39.51    2.60    209.27    19.75      19.75     40784 


  7   66.17    0.00   45.54    4.32    235.12    22.77      22.77     41818 


  8   65.84    0.00   51.57    6.04    260.98    25.78      25.78     36319 


  9   65.50    0.00   57.60    7.76    286.83    28.80      28.80     41359 


 10   65.00    0.00   66.60   10.33    325.42    33.30      33.30     30834 


 11   64.50    0.00   75.60   12.90    364.01    37.80      37.80     29329 


 12   64.05    4.50   79.20   13.92    379.45    39.60      44.10     31682 


 13   63.60    9.00   82.80   14.95    394.88    41.40      50.40     31969 


 14   63.13   13.75   86.60   16.03    411.17    43.30      57.05     33126 


 15   62.65   18.50   90.40   17.12    427.47    45.20      63.70     24529 


 16   62.23   22.75   93.80   18.09    442.05    46.90      69.65      4187 


 17   61.80   27.00   97.20   19.06    456.62    48.60      75.60      4187 


 18   61.20   33.00  102.00   20.42    477.21    51.00      84.00      4187 


 19   60.60   39.00  106.80   21.79    497.79    53.40      92.40      4187 


 20   60.00   45.00  111.60   23.16    518.37    55.80     100.80      4187 


 21   59.40   51.00  116.40   24.53    538.95    58.20     109.20      4187 


 22   58.80   57.00  121.20   25.90    559.53    60.60     117.60      4187 


  







Run ID. SectionF_Serviceability_Sensitivity                 | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                              (continued) 


Stage No.1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


                                        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 


 23   58.25   62.50  125.60   27.16    578.39    62.80     125.30      4187 


 24   57.70   68.00  130.00   28.41    597.26    65.00     133.00      4187 


  


Note:      0.00a  Soil pressure at active limit  


         123.45p  Soil pressure at passive limit  
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----------------------------------------------------------------------------- 


                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionF_Serviceability_Sensitivity   | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                       Units: kN,m 


Stage No. 4   Change EI of wall to 229558 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.70     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   4   68.70   68.70    Cant.  Conditions not suitable for FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   68.70     -0.11     0.001   1.32E-05      0.0      -0.0            229558 


  2   68.25     -0.09     0.001   1.32E-05     -0.0      -0.0            229558 


  3   67.80     -0.06     0.001   1.32E-05     -0.1      -0.0            229558 


  4   67.32     -0.03     0.001   1.34E-05     -0.1      -0.1            229558 


  5   66.84     -0.01     0.001   1.36E-05     -0.1      -0.1            229558 


  6   66.51      0.00     0.001   1.38E-05     -0.1      -0.1            229558 


  7   66.17      0.02     0.001   1.41E-05     -0.1      -0.2            229558 


  8   65.84      0.03     0.001   1.45E-05     -0.1      -0.2            229558 


  9   65.50      0.04     0.001   1.48E-05     -0.1      -0.2            229558 


 10   65.00      0.05     0.001   1.55E-05     -0.1      -0.3            229558 


 11   64.50      0.05     0.001   1.63E-05     -0.0      -0.3            229558 


 12   64.05      0.06     0.001   1.70E-05     -0.0      -0.3            229558 


 13   63.60      0.05     0.001   1.77E-05      0.0      -0.3            229558 


 14   63.13      0.05     0.001   1.85E-05      0.0      -0.3            229558 


 15   62.65      0.05     0.001   1.93E-05      0.1      -0.3            229558 


 16   62.23      0.04     0.001   1.99E-05      0.1      -0.3            229558 


 17   61.80      0.03     0.001   2.05E-05      0.1      -0.2            229558 


 18   61.20      0.02     0.001   2.12E-05      0.1      -0.2            229558 


 19   60.60      0.00     0.001   2.18E-05      0.1      -0.2            229558 


 20   60.00     -0.01     0.001   2.23E-05      0.1      -0.1            229558 


 21   59.40     -0.03     0.001   2.25E-05      0.1      -0.1            229558 


 22   58.80     -0.05     0.001   2.27E-05      0.1      -0.0            229558 


 23   58.25     -0.06     0.001   2.27E-05      0.0      -0.0            229558 


 24   57.70     -0.08     0.001   2.28E-05      0.0      -0.0               --- 







Run ID. SectionF_Serviceability_Sensitivity                 | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                              (continued) 


Stage No.4   Change EI of wall to 229558 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                         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   68.70    0.00   15.60    0.00    106.75     1.89       1.89      2276 


  2   68.25    0.00   23.70    0.00    141.47     5.96       5.96      2276 


  3   67.80    0.00   31.79    0.40    176.19    10.02      10.02      2276 


  4   67.32    0.00   40.42    2.86    213.18    14.35      14.35      2276 


  5   66.84    0.00   49.04    5.32    250.12    18.68      18.68      2276 


  6   66.51    0.00   55.04    7.03    275.86    21.70      21.70      2276 


  7   66.17    0.00   61.04    8.74    301.57    24.72      24.72      2276 


  8   65.84    0.00   67.02   10.45    327.24    27.73      27.73      2276 


  9   65.50    0.00   73.00   12.15    352.87    30.74      30.74      2276 


 10   65.00    0.00   81.90   14.69    391.04    35.24      35.24      2276 


 11   64.50    0.00   90.78   17.23    429.12    39.72      39.72      2276 


 12   64.05    4.50   94.26   18.22    444.01    41.51      46.01      2276 


 13   63.60    9.00   97.71   19.20    458.83    43.29      52.29      2276 


 14   63.13   13.75  101.34   20.24    474.40    45.17      58.92      2276 


 15   62.65   18.50  104.96   21.27    489.89    47.04      65.54      2276 


 16   62.23   22.75  108.18   22.19    503.71    48.72      71.47      2276 


 17   61.80   27.00  111.39   23.10    517.48    50.39      77.39      2276 


 18   61.20   33.00  115.91   24.39    536.85    52.75      85.75      2276 


 19   60.60   39.00  120.42   25.68    556.17    55.10      94.10      2276 


 20   60.00   45.00  124.91   26.96    575.44    57.46     102.46      2276 


 21   59.40   51.00  129.40   28.24    594.68    59.81     110.81      2276 


 22   58.80   57.00  133.88   29.52    613.90    62.16     119.16      2276 


 23   58.25   62.50  137.99   30.69    631.51    64.32     126.82      2276 


 24   57.70   68.00  142.09   31.86    649.12    66.47     134.47      2276 


  


  


                                        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   68.70    0.00    0.00    0.00     39.86     2.01       2.01      2276 


  2   68.25    0.00    8.10    0.00     74.59     6.04       6.04      2276 


  3   67.80    0.00   16.20    0.00    109.32    10.08      10.08      2276 


  4   67.32    0.00   24.84    0.00    146.37    14.39      14.39      2276 


  5   66.84    0.00   33.48    0.88    183.41    18.69      18.69      2276 


  6   66.51    0.00   39.51    2.60    209.27    21.69      21.69      2276 


  7   66.17    0.00   45.54    4.32    235.12    24.70      24.70      2276 


  8   65.84    0.00   51.57    6.04    260.98    27.70      27.70      2276 


  9   65.50    0.00   57.60    7.76    286.83    30.71      30.71      2276 


 10   65.00    0.00   66.60   10.33    325.42    35.19      35.19      2276 


 11   64.50    0.00   75.60   12.90    364.01    39.67      39.67      2276 


 12   64.05    4.50   79.20   13.92    379.45    41.45      45.95      2276 


 13   63.60    9.00   82.80   14.95    394.88    43.24      52.24      2276 


 14   63.13   13.75   86.60   16.03    411.17    45.12      58.87      2276 


 15   62.65   18.50   90.40   17.12    427.47    47.00      65.50      2276 


 16   62.23   22.75   93.80   18.09    442.05    48.68      71.43      2276 


 17   61.80   27.00   97.20   19.06    456.62    50.36      77.36      2276 


 18   61.20   33.00  102.00   20.42    477.21    52.73      85.73      2276 


 19   60.60   39.00  106.80   21.79    497.79    55.10      94.10      2276 


 20   60.00   45.00  111.60   23.16    518.37    57.47     102.47      2276 


 21   59.40   51.00  116.40   24.53    538.95    59.84     110.84      2276 


 22   58.80   57.00  121.20   25.90    559.53    62.21     119.21      2276 


  







Run ID. SectionF_Serviceability_Sensitivity                 | Sheet No. 
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Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                              (continued) 


Stage No.4   Change EI of wall to 229558 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                        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 


 23   58.25   62.50  125.60   27.16    578.39    64.38     126.88      2276 


 24   57.70   68.00  130.00   28.41    597.26    66.55     134.55      2276 
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                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionF_Serviceability_Sensitivity   | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                       Units: kN,m 


Stage No. 6   Excavate to elevation 65.00 on RIGHT side 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.70     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   6   68.70   65.00    Cant.   2.038    58.45    61.08    3.92     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   68.70      0.00     0.009   9.63E-04      0.0       0.0            229558 


  2   68.25      0.00     0.009   9.63E-04      0.0       0.0            229558 


  3   67.80      0.40     0.008   9.63E-04      0.1       0.0            229558 


  4   67.32      2.86     0.008   9.63E-04      0.9       0.2            229558 


  5   66.84      5.32     0.007   9.61E-04      2.8       1.1            229558 


  6   66.51      7.03     0.007   9.59E-04      4.9       2.4            229558 


  7   66.17      8.74     0.007   9.54E-04      7.5       4.4            229558 


  8   65.84     10.45     0.006   9.45E-04     10.8       7.5            229558 


  9   65.50     12.31     0.006   9.31E-04     14.6      12.1            229558 


 10   65.00     18.44     0.005   8.95E-04     22.3      21.1            229558 


               -18.62     0.005   8.95E-04     22.3      21.1  


 11   64.50    -15.34     0.005   8.40E-04     13.8      29.9            229558 


 12   64.05    -12.59     0.005   7.77E-04      7.5      34.6            229558 


 13   63.60    -10.09     0.004   7.07E-04      2.4      36.6            229558 


 14   63.13     -7.71     0.004   6.32E-04     -1.8      36.6            229558 


 15   62.65     -5.62     0.004   5.58E-04     -5.0      34.9            229558 


 16   62.23     -3.98     0.003   4.96E-04     -7.0      32.2            229558 


 17   61.80     -2.54     0.003   4.39E-04     -8.4      28.9            229558 


 18   61.20     -0.80     0.003   3.71E-04     -9.4      23.4            229558 


 19   60.60      0.64     0.003   3.18E-04     -9.5      17.5            229558 


 20   60.00      1.87     0.003   2.79E-04     -8.7      11.9            229558 


 21   59.40      2.94     0.002   2.55E-04     -7.3       7.0            229558 


 22   58.80      3.91     0.002   2.42E-04     -5.2       3.2            229558 


 23   58.25      4.76     0.002   2.37E-04     -2.8       0.9            229558 


 24   57.70      5.59     0.002   2.36E-04      0.0       0.0               --- 







Run ID. SectionF_Serviceability_Sensitivity                 | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                              (continued) 


Stage No.6   Excavate to elevation 65.00 on RIGHT side 


  


                                         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   68.70    0.00   15.60    0.00    106.75     0.00       0.00a     3653 


  2   68.25    0.00   23.70    0.00    141.47     0.00       0.00a     3653 


  3   67.80    0.00   31.79    0.40    176.19     0.40       0.40a     3653 


  4   67.32    0.00   40.42    2.86    213.18     2.86       2.86a     3653 


  5   66.84    0.00   49.04    5.32    250.12     5.32       5.32a     3653 


  6   66.51    0.00   55.04    7.03    275.86     7.03       7.03a     3653 


  7   66.17    0.00   61.04    8.74    301.57     8.74       8.74a     3653 


  8   65.84    0.00   67.02   10.45    327.24    10.45      10.45a     3653 


  9   65.50    0.00   73.00   12.15    352.87    12.31      12.31      3653 


 10   65.00    0.00   81.90   14.69    391.04    18.44      18.44      3653 


 11   64.50    0.00   90.78   17.23    429.12    24.49      24.49      3653 


 12   64.05    0.00   98.76   19.50    463.30    28.71      28.71      3653 


 13   63.60    0.00  106.71   21.77    497.42    32.81      32.81      3653 


 14   63.13    0.00  115.09   24.16    533.35    37.00      37.00      3653 


 15   62.65    0.00  123.46   26.54    569.22    41.06      41.06      3653 


 16   62.23    4.25  126.68   27.46    583.03    43.52      47.77      3653 


 17   61.80    8.50  129.89   28.38    596.80    45.89      54.39      3653 


 18   61.20   14.50  134.41   29.67    616.18    49.09      63.59      3653 


 19   60.60   20.50  138.92   30.95    635.49    52.15      72.65      3653 


 20   60.00   26.50  143.41   32.24    654.76    55.11      81.61      3653 


 21   59.40   32.50  147.90   33.51    674.00    58.00      90.50      3653 


 22   58.80   38.50  152.38   34.79    693.22    60.84      99.34      3653 


 23   58.25   44.00  156.49   35.96    710.83    63.43     107.43      3653 


 24   57.70   49.50  160.59   37.14    728.44    66.02     115.52      3653 


  


  


                                        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   68.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   68.25    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   67.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   67.32    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   66.51    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.17    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   65.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   65.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   65.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    37.07      37.07      4031 


 11   64.50    0.00    9.00    0.00     78.45    39.83      39.83      4031 


 12   64.05    0.00   17.10    0.00    113.19    41.30      41.30      4031 


 13   63.60    0.00   25.21    0.00    147.95    42.89      42.89      4031 


 14   63.13    0.00   33.77    0.97    184.67    44.71      44.71      4031 


 15   62.65    0.00   42.35    3.41    221.42    46.68      46.68      4031 


 16   62.23    4.25   45.77    4.39    236.12    47.50      51.75      4031 


 17   61.80    8.50   49.21    5.37    250.87    48.43      56.93      4031 


 18   61.20   14.50   54.09    6.76    271.76    49.89      64.39      4031 


 19   60.60   20.50   58.98    8.16    292.77    51.51      72.01      4031 


 20   60.00   26.50   63.91    9.56    313.89    53.24      79.74      4031 


 21   59.40   32.50   68.87   10.97    335.14    55.06      87.56      4031 


 22   58.80   38.50   73.85   12.40    356.52    56.93      95.43      4031 


 23   58.25   44.00   78.45   13.71    376.25    58.67     102.67      4031 


  







Run ID. SectionF_Serviceability_Sensitivity                 | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                              (continued) 


Stage No.6   Excavate to elevation 65.00 on RIGHT side 


  


                                        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 


 24   57.70   49.50   83.08   15.03    396.09    60.43     109.93      4031 


  


Note:     10.45a  Soil pressure at active limit  


         123.45p  Soil pressure at passive limit  
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Data filename/Run ID: SectionF_Serviceability_Sensitivity   | 
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Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                       Units: kN,m 


 
 
 


 
 
 







SOIL & ROCK CONSULTANTS                                     | Sheet No. 


Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionF_Serviceability_Sensitivity   | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                       Units: kN,m 


Stage No. 8   Excavate to elevation 62.65 on RIGHT side 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.70     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   8   68.70   62.65    65.50   1.767     n/a     59.37    3.28     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   68.70     12.05     0.007   4.48E-04      0.0       0.0            229558 


  2   68.25     10.44     0.007   4.47E-04      5.1       1.2            229558 


  3   67.80      9.23     0.007   4.41E-04      9.5       4.6            229558 


  4   67.32      9.93     0.007   4.26E-04     14.1      10.3            229558 


  5   66.84     10.56     0.006   3.96E-04     19.0      18.3            229558 


  6   66.51     10.93     0.006   3.64E-04     22.6      25.3            229558 


  7   66.17     11.22     0.006   3.21E-04     26.3      33.5            229558 


  8   65.84     11.41     0.006   2.66E-04     30.1      43.0            229558 


  9   65.50     12.15     0.006   1.95E-04     34.0      54.1    -89.2   229558 


                12.15     0.006   1.95E-04    -55.2      54.1  


 10   65.00     17.02     0.006   1.05E-04    -47.9      28.2            229558 


 11   64.50     21.90     0.006   6.81E-05    -38.2       6.6            229558 


 12   64.05     25.13     0.006   7.00E-05    -27.6      -8.4            229558 


 13   63.60     28.35     0.006   9.62E-05    -15.5     -18.2            229558 


 14   63.13     31.77     0.006   1.38E-04     -1.3     -22.3            229558 


 15   62.65     35.22     0.006   1.81E-04     14.6     -19.2            229558 


                -4.64     0.006   1.81E-04     14.6     -19.2  


 16   62.23     -6.83     0.006   2.11E-04     12.2     -13.3            229558 


 17   61.80     -6.04     0.005   2.32E-04      9.5      -8.8            229558 


 18   61.20     -4.90     0.005   2.49E-04      6.2      -4.2            229558 


 19   60.60     -3.78     0.005   2.56E-04      3.6      -1.4            229558 


 20   60.00     -2.69     0.005   2.58E-04      1.6       0.1            229558 


 21   59.40     -1.64     0.005   2.57E-04      0.3       0.6            229558 


 22   58.80     -0.62     0.005   2.56E-04     -0.3       0.5            229558 


 23   58.25      0.30     0.005   2.55E-04     -0.4       0.2            229558 


 24   57.70      1.21     0.004   2.55E-04      0.0       0.0               --- 


 At elev. 65.50                 Prop force =     89.2 kN/m run 
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Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                              (continued) 


Stage No.8   Excavate to elevation 62.65 on RIGHT side 


  


                                         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   68.70    0.00   15.60    0.00    106.75    12.05      12.05      6927 


  2   68.25    0.00   23.70    0.00    141.47    10.44      10.44      6927 


  3   67.80    0.00   31.79    0.40    176.19     9.23       9.23      6927 


  4   67.32    0.00   40.42    2.86    213.18     9.93       9.93      6927 


  5   66.84    0.00   49.04    5.32    250.12    10.56      10.56      6927 


  6   66.51    0.00   55.04    7.03    275.86    10.93      10.93      6927 


  7   66.17    0.00   61.04    8.74    301.57    11.22      11.22      6927 


  8   65.84    0.00   67.02   10.45    327.24    11.41      11.41      6927 


  9   65.50    0.00   73.00   12.15    352.87    12.15      12.15a     2951 


 10   65.00    0.00   81.90   14.69    391.04    17.02      17.02      2951 


 11   64.50    0.00   90.78   17.23    429.12    21.90      21.90      2951 


 12   64.05    0.00   98.76   19.50    463.30    25.13      25.13      2951 


 13   63.60    0.00  106.71   21.77    497.42    28.35      28.35      2951 


 14   63.13    0.00  115.09   24.16    533.35    31.77      31.77      2951 


 15   62.65    0.00  123.46   26.54    569.22    35.22      35.22      2951 


 16   62.23    4.25  126.68   27.46    583.03    37.27      41.52      2951 


 17   61.80    8.50  129.89   28.38    596.80    39.33      47.83      2951 


 18   61.20   14.50  134.41   29.67    616.18    42.24      56.74      2951 


 19   60.60   20.50  138.92   30.95    635.49    45.15      65.65      2951 


 20   60.00   26.50  143.41   32.24    654.76    48.03      74.53      2951 


 21   59.40   32.50  147.90   33.51    674.00    50.91      83.41      2951 


 22   58.80   38.50  152.38   34.79    693.22    53.77      92.27      2951 


 23   58.25   44.00  156.49   35.96    710.83    56.38     100.38      2951 


 24   57.70   49.50  160.59   37.14    728.44    59.00     108.50      2951 


  


  


                                        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   68.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   68.25    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   67.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   67.32    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   66.51    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.17    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   65.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   65.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   65.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 11   64.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 12   64.05    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 13   63.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 14   63.13    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 15   62.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.86      39.86p     3395 


 16   62.23    4.25    3.40    0.00     54.44    44.10      48.35      3395 


 17   61.80    8.50    6.80    0.00     69.03    45.37      53.87      3395 


 18   61.20   14.50   11.62    0.00     89.67    47.15      61.65      3395 


 19   60.60   20.50   16.45    0.00    110.39    48.93      69.43      3395 


 20   60.00   26.50   21.31    0.00    131.21    50.73      77.23      3395 


 21   59.40   32.50   26.19    0.00    152.17    52.55      85.05      3395 


 22   58.80   38.50   31.12    0.21    173.27    54.38      92.88      3395 


 23   58.25   44.00   35.66    1.51    192.78    56.08     100.08      3395 
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Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                              (continued) 


Stage No.8   Excavate to elevation 62.65 on RIGHT side 


  


                                        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 


 24   57.70   49.50   40.25    2.81    212.45    57.79     107.29      3395 


  


Note:     12.15a  Soil pressure at active limit  


          39.86p  Soil pressure at passive limit  
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Data filename/Run ID: SectionF_Serviceability_Sensitivity   | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section F - Serviceability - 750@2D - Prop                  | Checked : 


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


                                                       Units: kN,m 


Stage No. 11   Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.70     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


  11   68.70   62.65    66.84   1.677     n/a     58.83    3.82     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  Rigid boundaries:     Left side 20.00 from wall                       


                       Right side 20.00 from wall                       


  


    *** Wall displacements reset to zero at stage 3 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   68.70     22.91     0.006  -1.05E-04      0.0       0.0            163970 


  2   68.25     18.57     0.006  -1.08E-04      9.3       2.3            163970 


  3   67.80     14.60     0.006  -1.23E-04     16.8       8.4            163970 


  4   67.32     12.29     0.006  -1.62E-04     23.3      18.2            163970 


  5   66.84     10.33     0.006  -2.34E-04     28.7      30.8    -72.6   163970 


                10.33     0.006  -2.34E-04    -43.9      30.8  


  6   66.51      9.98     0.007  -2.83E-04    -40.5      16.6            163970 


  7   66.17      9.55     0.007  -3.04E-04    -37.3       3.5            163970 


  8   65.84     10.45     0.007  -2.99E-04    -33.9      -8.6            163970 


  9   65.50     12.15     0.007  -2.72E-04    -30.1     -19.0            163970 


 10   65.00     14.69     0.007  -1.95E-04    -23.4     -32.6            163970 


 11   64.50     17.95     0.007  -8.38E-05    -15.3     -42.5            163970 


 12   64.05     21.03     0.007   3.72E-05     -6.5     -47.6            163970 


 13   63.60     24.28     0.007   1.66E-04      3.7     -48.4            163970 


 14   63.13     27.89     0.007   2.96E-04     16.1     -43.9            163970 


 15   62.65     31.66     0.007   4.04E-04     30.2     -33.0            163970 


                -8.20     0.007   4.04E-04     30.2     -33.0  


 16   62.23    -15.90     0.007   4.71E-04     25.1     -20.8            163970 


 17   61.80    -13.95     0.006   5.10E-04     18.8     -11.5            163970 


 18   61.20    -11.13     0.006   5.32E-04     11.3      -2.6            163970 


 19   60.60     -8.37     0.006   5.30E-04      5.4       2.4            163970 


 20   60.00     -5.73     0.005   5.15E-04      1.2       4.3            163970 


 21   59.40     -3.25     0.005   4.98E-04     -1.5       4.2            163970 


 22   58.80     -0.90     0.005   4.85E-04     -2.8       2.8            163970 


 23   58.25      1.18     0.005   4.77E-04     -2.7       1.3            163970 


 24   57.70      8.59     0.004   4.75E-04      0.0       0.0               --- 


 At elev. 66.84                 Prop force =     72.6 kN/m run 
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                                                              (continued) 


Stage No.11  Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                         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   68.70    0.00   15.60    0.00    106.75    22.91      22.91      8671 


  2   68.25    0.00   23.70    0.00    141.47    18.57      18.57      8671 


  3   67.80    0.00   31.79    0.40    176.19    14.60      14.60      8671 


  4   67.32    0.00   40.42    2.86    213.18    12.29      12.29      8671 


  5   66.84    0.00   49.04    5.32    250.12    10.33      10.33      8671 


  6   66.51    0.00   55.04    7.03    275.86     9.98       9.98      3967 


  7   66.17    0.00   61.04    8.74    301.57     9.55       9.55      3967 


  8   65.84    0.00   67.02   10.45    327.24    10.45      10.45a     3967 


  9   65.50    0.00   73.00   12.15    352.87    12.15      12.15a     3967 


 10   65.00    0.00   81.90   14.69    391.04    14.69      14.69a     3967 


 11   64.50    0.00   90.78   17.23    429.12    17.95      17.95      3967 


 12   64.05    0.00   98.76   19.50    463.30    21.03      21.03      3967 


 13   63.60    0.00  106.71   21.77    497.42    24.28      24.28      3967 


 14   63.13    0.00  115.09   24.16    533.35    27.89      27.89      3967 


 15   62.65    0.00  123.46   26.54    569.22    31.66      31.66      3967 


 16   62.23    4.25  126.68   27.46    583.03    34.06      38.31      3967 


 17   61.80    8.50  129.89   28.38    596.80    36.52      45.02      3967 


 18   61.20   14.50  134.41   29.67    616.18    40.00      54.50      3967 


 19   60.60   20.50  138.92   30.95    635.49    43.48      63.98      3967 


 20   60.00   26.50  143.41   32.24    654.76    46.95      73.45      6916 


 21   59.40   32.50  147.90   33.51    674.00    50.39      82.89      6916 


 22   58.80   38.50  152.38   34.79    693.22    53.77      92.27      6916 


 23   58.25   44.00  156.49   35.96    710.83    56.83     100.83      6916 


 24   57.70   49.50  160.59   37.14    728.44    62.69     112.19      6916 


  


  


                                        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   68.70    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   68.25    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   67.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   67.32    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   66.51    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.17    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   65.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   65.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   65.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 11   64.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 12   64.05    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 13   63.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 14   63.13    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 15   62.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.86      39.86p     9516 


 16   62.23    4.25    3.40    0.00     54.44    49.96      54.21      9516 


 17   61.80    8.50    6.80    0.00     69.03    50.47      58.97      9516 


 18   61.20   14.50   11.62    0.00     89.67    51.14      65.64      9516 


 19   60.60   20.50   16.45    0.00    110.39    51.85      72.35      9516 


 20   60.00   26.50   21.31    0.00    131.21    52.69      79.19      6916 


 21   59.40   32.50   26.19    0.00    152.17    53.64      86.14      6916 
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                                                              (continued) 


Stage No.11  Change EI of wall to 163970 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                        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 


 22   58.80   38.50   31.12    0.21    173.27    54.67      93.17      6916 


 23   58.25   44.00   35.66    1.51    192.78    55.65      99.65      6916 


 24   57.70   49.50   40.25    2.81    212.45    54.10     103.60      6916 


  


Note:     14.69a  Soil pressure at active limit  


          39.86p  Soil pressure at passive limit  
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Summary of results 


  


STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.70     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   1   68.70   68.70    Cant.  Conditions not suitable for FoS calc. 


   2   68.70   68.70           No analysis at this stage 


   3   68.70   68.70           No analysis at this stage 


   4   68.70   68.70    Cant.  Conditions not suitable for FoS calc. 


   5   68.70   68.70    Cant.  Conditions not suitable for FoS calc. 


   6   68.70   65.00    Cant.   2.038    58.45    61.08    3.92     L to R 


   7   68.70   65.00           No analysis at this stage 


   8   68.70   62.65    65.50   1.767     n/a     59.37    3.28     L to R 


   9   68.70   62.65           No analysis at this stage 


  10   68.70   62.65    66.84   1.677     n/a     58.83    3.82     L to R 


  11   68.70   62.65    66.84   1.677     n/a     58.83    3.82     L to R 
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Summary of results 


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 


  Analysis options 


  Soldier Pile width = 0.75m;  spacing = 1.50m 


  Passive mobilisation factor = 3.000 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  


  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   68.70     0.009     0.000        0.0      -0.0        0.0       0.0 


  2   68.25     0.009     0.000        2.3      -0.0        9.3      -0.0 


  3   67.80     0.008     0.000        8.4      -0.0       16.8      -0.1 


  4   67.32     0.008     0.000       18.2      -0.1       23.3      -0.1 


  5   66.84     0.007     0.000       30.8      -0.1       28.7     -45.5 


  6   66.51     0.007     0.000       25.3      -0.1       22.6     -42.1 


  7   66.17     0.007     0.000       33.5      -0.2       26.3     -38.8 


  8   65.84     0.007     0.000       43.0     -10.3       30.1     -35.4 


  9   65.50     0.007     0.000       54.1     -21.1       34.0     -55.2 


 10   65.00     0.007     0.000       28.2     -35.3       22.3     -47.9 


 11   64.50     0.007     0.000       29.9     -45.7       13.8     -38.2 


 12   64.05     0.007     0.000       34.6     -51.2        7.5     -27.6 


 13   63.60     0.007     0.000       36.6     -52.3        3.7     -15.5 


 14   63.13     0.007     0.000       36.6     -48.0       16.1      -1.8 


 15   62.65     0.007     0.000       34.9     -37.3       30.2      -5.0 


 16   62.23     0.007     0.000       32.2     -25.0       25.5      -7.0 


 17   61.80     0.006     0.000       28.9     -15.5       19.7      -8.4 


 18   61.20     0.006     0.000       23.4      -6.0       12.7      -9.4 


 19   60.60     0.006     0.000       17.5      -1.4        7.1      -9.5 


 20   60.00     0.005     0.000       11.9      -0.1        2.8      -8.7 


 21   59.40     0.005     0.000        7.0      -0.1        0.3      -7.3 


 22   58.80     0.005     0.000        3.2      -0.0        0.1      -5.2 


 23   58.25     0.005     0.000        1.3      -0.0        0.0      -2.8 


 24   57.70     0.004     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        0.0   58.80      -0.0   60.00       0.0   68.25      -0.0   60.00 


  2    No calculation at this stage 


  3    No calculation at this stage 


  4        0.0   68.70      -0.3   63.60       0.1   60.60      -0.1   66.51 


  5        0.0   68.70      -0.3   63.60       0.1   60.60      -0.1   66.51 


  6       36.6   63.60       0.0   68.70      22.3   65.00      -9.5   60.60 


  7    No calculation at this stage 


  8       54.1   65.50     -22.3   63.13      34.0   65.50     -55.2   65.50 


  9    No calculation at this stage 


 10       30.3   66.84     -52.3   63.60      30.2   62.65     -45.5   66.84 


 11       30.8   66.84     -48.4   63.60      30.2   62.65     -43.9   66.84 
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Summary of results   (continued) 


  


Maximum and minimum displacement at each stage 


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


 no.  maximum  elev.   minimum  elev.   Stage description                   _ 


          m                m 


  1    0.000   57.70   -0.000   62.65   Change EI of wall to 1.0000E-04kN.m2/m run 


  2    No calculation at this stage     Apply surcharge no.1 at elev. 68.70 


  3    Wall displacements reset to zero Change EI of wall to 327940kN.m2/m run 


  4    0.001   68.70    0.000   68.70   Change EI of wall to 229558kN.m2/m run 


  5    0.001   68.70    0.000   68.70   Apply water pressure profile no.1 


  6    0.009   68.70    0.000   68.70   Excav. to elev. 65.00 on RIGHT side 


  7    No calculation at this stage     Install prop no.1 at elev. 65.50 


  8    0.007   68.70    0.000   68.70   Excav. to elev. 62.65 on RIGHT side 


  9    No calculation at this stage     Install prop no.2 at elev. 66.84 


 10    0.007   64.50    0.000   68.70   Remove prop no.1 at elev. 65.50 


 11    0.007   64.05    0.000   68.70   Change EI of wall to 163970kN.m2/m run 
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Summary of results   (continued) 


  


Prop forces at each stage  (horizontal components) 


Stage   --- Strut no. 1 ---   --- Strut no. 2 --- 


 no.       at elev. 65.50        at elev. 66.84   


         kN/m run  kN/prop     kN/m run  kN/prop  


  8       89.23     89.23         ---       ---   


 10         ---       ---       73.64     73.64   


 11         ---       ---       72.62     72.62   
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INPUT DATA 


  


SOIL PROFILE 


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


  no.    top of stratum    Left side                Right side  


   1          70.00       2  WWGS                   2  WWGS 


   2          57.20       3  Transitional WG        3  Transitional WG 


   3          54.60       4  Waitemata Group Rock   4  Waitemata Group Rock 


  


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  Fill          18.00      9000    0.500     OC    0.285    4.288     5.000d 


                                            (0.200) (1.238) ( 5.694)  


 2  WWGS          18.00     24000    0.500     OC    0.285    4.288     7.000d 


                                            (0.200) (1.238) ( 5.694)  


 3  Transition-   19.00     45000    0.470     OC    0.262    4.845     12.00d 


    al WG                                   (0.200) (1.182) ( 6.154)  


 4  Waitemata     19.00    150000    0.412     OC    0.219    6.289     30.00d 


    Group Rock                              (0.200) (1.075) ( 7.279)  


  


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  Fill                    30.00    0.631    0.00     30.00    0.464    0.00 


 2  WWGS                    30.00    0.631    0.00     30.00    0.464    0.00 


 3  Transitional WG         32.00    0.625    0.00     32.00    0.459    0.00 


 4  Waitemata Group Rock    36.00    0.613    0.00     36.00    0.447    0.00 


  


GROUND WATER CONDITIONS 


 Density of water = 10.00 kN/m3 


                                   Left side     Right side 


 Initial water table elevation       63.45           63.45 


  


 Automatic water pressure balancing at toe of wall :  No 


  


 Water             Left side                      Right side           


 press. -------------------------------  ------------------------------- 


profile Point   Elev.    Piezo   Water   Point   Elev.    Piezo   Water  


  no.    no.             elev.   press.   no.             elev.   press. 


                  m        m     kN/m2             m        m     kN/m2 


   1      1     62.65    62.65     0.0     1     62.65    62.65     0.0  


  


WALL PROPERTIES 


                         Type of structure = Fully Embedded Wall 


                  Elevation of toe of wall = 57.85 


             Maximum finite element length =  0.80 m 


                  Youngs modulus of wall E = 3.1685E+07 kN/m2 


               Moment of inertia of wall I = 0.017250 m4/m run 


                                       E.I = 546566 kN.m2/m run 


                      Yield Moment of wall = Not defined 







STRUTS and ANCHORS 


                       Cross-                    Inclin    Pre-  Strut  Allow     


Prop          Prop    section   Youngs    Free   -ation  stress   or   tension    


 no.  Elev. spacing     area    modulus  length  (degs)   /prop Anchor    ?   L/R 


                m       sq.m     kN/m2      m               kN            


 1    66.84    1.00  0.125000  3.169E+07   4.50    0.00     0    Strut    No   R 


 2    70.00    1.00  0.036100  2.000E+08   8.00    0.00     0    Strut    No   R 


 3    70.85    1.00  0.125000  3.169E+07   4.50    0.00     0    Strut    No   R 


 4    63.45    1.00  0.125000  3.169E+07   4.50    0.00     0    Strut    No   R 


 5    65.50    1.00  0.036100  2.000E+08   4.00    0.00     0    Strut    No   R 


  


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      64.57        17.90      0            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    70.00    0.00(L)   50.00      0.35     88.00     =       N/A     N/A 


  2    68.40    0.35(L)   50.00      1.00     47.00     =       N/A     N/A 


  3    68.40    1.35(L)   50.00     35.00      3.60     =       N/A     N/A 


  


    Note: L = Left side,  R = Right side 


  


CONSTRUCTION STAGES 


Construction   Stage description                                        


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


      1        Change EI of wall to 1.0000E-04 kN.m2/m run 


               Yield moment not defined 


               No adjustments to wall displacements 


      2        Apply surcharge no.1 at elevation 70.00 


               No analysis at this stage 


      3        Apply surcharge no.2 at elevation 68.40 


               No analysis at this stage 


      4        Apply surcharge no.3 at elevation 68.40 


               No analysis at this stage 


      5        Change EI of wall to 546566 kN.m2/m run 


               Yield moment not defined 


               Reset wall displacements to zero at this stage 


      6        Change EI of wall to 382596 kN.m2/m run 


               Yield moment not defined 


               Allow wall to relax with new modulus value 


      7        Install strut or anchor no.2 at elevation 70.00 


      8        Excavate to elevation 65.00 on RIGHT side 


      9        Install strut or anchor no.5 at elevation 65.50 


     10        Apply water pressure profile no.1 


               No analysis at this stage 


     11        Excavate to elevation 62.65 on RIGHT side 


     12        Install strut or anchor no.4 at elevation 63.45 


     13        Install strut or anchor no.1 at elevation 66.84 


     14        Remove strut or anchor no.5 at elevation 65.50 


     15        Remove strut or anchor no.2 at elevation 70.00 


     16        Install strut or anchor no.3 at elevation 70.85 


     17        Change EI of wall to 273283 kN.m2/m run 


               Yield moment not defined 


               Allow wall to relax with new modulus value 







FACTORS OF SAFETY and ANALYSIS OPTIONS 


  


 Stability analysis: 


  Method of analysis  -  Strength Factor method 


  Factor on soil strength for calculating wall depth = 1.50 


  


 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) = 20.00 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 Change EI of wall to 1.0000E-04kN.m2/m     Yes          Yes     Yes 


   2 Apply surcharge no.1 at elev. 70.00         No           No      No 


   3 Apply surcharge no.2 at elev. 68.40         No           No      No 


   4 Apply surcharge no.3 at elev. 68.40         No           No      No 


   5 Change EI of wall to 546566kN.m2/m run      No           No      No 


   6 Change EI of wall to 382596kN.m2/m run     Yes          Yes     Yes 


   7 Install prop no.2 at elev. 70.00           Yes          Yes     Yes 


   8 Excav. to elev. 65.00 on RIGHT side        Yes           No      No 


   9 Install prop no.5 at elev. 65.50            No           No      No 


  10 Apply water pressure profile no.1           No           No      No 


  11 Excav. to elev. 62.65 on RIGHT side        Yes           No      No 


  12 Install prop no.4 at elev. 63.45            No           No      No 


  13 Install prop no.1 at elev. 66.84            No           No      No 


  14 Remove prop no.5 at elev. 65.50             No           No      No 


  15 Remove prop no.2 at elev. 70.00            Yes          Yes     Yes 


  16 Install prop no.3 at elev. 70.85           Yes          Yes     Yes 


  17 Change EI of wall to 273283kN.m2/m run     Yes          Yes     Yes 


   * Summary output                             Yes           -      Yes 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionC_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                       Units: kN,m 


Stage No. 1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.85     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   1   70.00   70.00    Cant.  Conditions not suitable for FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 


  Analysis options 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  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      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.85      0.00     0.000  2.528E-21      0.0       0.0                 0 


  2   70.43      0.00     0.000  2.528E-21      0.0      -0.0                 0 


  3   70.00      0.00    -0.000  2.528E-21      0.0       0.0                 0 


  4   69.20      0.00     0.000  -5.05E-21      0.0       0.0                 0 


  5   68.40      0.00    -0.000   1.76E-20      0.0      -0.0                 0 


  6   67.62      0.00     0.000  -6.49E-20      0.0       0.0                 0 


  7   66.84      0.00    -0.000   2.42E-19      0.0      -0.0                 0 


  8   66.17      0.00     0.000  -8.44E-19      0.0       0.0                 0 


  9   65.50      0.00    -0.000   3.13E-18      0.0      -0.0                 0 


 10   65.00      0.00     0.000  -1.03E-17      0.0       0.0                 0 


 11   64.22      0.00    -0.000   4.77E-17      0.0      -0.0                 0 


 12   63.45      0.00     0.000  -1.92E-15      0.0       0.0                 0 


 13   62.65      0.00     0.000   1.01E-15      0.0      -0.0                 0 


 14   62.13      0.00     0.000   2.25E-15      0.0       0.0                 0 


 15   61.60      0.00    -0.000   9.07E-17      0.0       0.0                 0 


 16   60.80      0.00    -0.000  -3.83E-17      0.0      -0.0                 0 


 17   60.00      0.00    -0.000   6.24E-17      0.0      -0.0                 0 


 18   59.20      0.00    -0.000  -2.11E-16      0.0       0.0                 0 


 19   58.53      0.00     0.000  -1.60E-15      0.0       0.0                 0 


 20   57.85      0.00     0.000  -2.69E-15      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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86     0.00       0.00a   102082 


  4   69.20    0.00   14.40    0.00    101.60     7.20       7.20     19504 


  







Run ID. SectionC_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                              (continued) 


Stage No.1   Change EI of wall to 1.0000E-04 kN.m2/m run 


              Yield moment not defined 


              No adjustments to wall displacements 


  


                                         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   68.40    0.00   28.80    0.00    163.35    14.40      14.40     19902 


  6   67.62    0.00   42.84    3.55    223.55    21.42      21.42     21584 


  7   66.84    0.00   56.88    7.56    283.74    28.44      28.44     20289 


  8   66.17    0.00   68.94   11.00    335.45    34.47      34.47     25428 


  9   65.50    0.00   81.00   14.44    387.16    40.50      40.50     20139 


 10   65.00    0.00   90.00   17.00    425.75    45.00      45.00     42797 


 11   64.22    0.00  103.95   20.98    485.57    51.98      51.98     21584 


 12   63.45    0.00  117.90   24.96    545.38    58.95      58.95     10944 


 13   62.65    8.00  124.30   26.78    572.82    62.15      70.15     10944 


 14   62.13   13.25  128.50   27.98    590.83    64.25      77.50     10944 


 15   61.60   18.50  132.70   29.18    608.84    66.35      84.85     20239 


 16   60.80   26.50  139.10   31.01    636.28    69.55      96.05     96624 


 17   60.00   34.50  145.50   32.83    663.72    72.75     107.25     20239 


 18   59.20   42.50  151.90   34.66    691.16    75.95     118.45     20239 


 19   58.53   49.25  157.30   36.20    714.31    78.65     127.90     18462 


 20   57.85   56.00  162.70   37.74    737.47    81.35     137.35     18462 


  


  


                                        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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86     0.00       0.00a   102082 


  4   69.20    0.00   14.40    0.00    101.60     7.20       7.20     19504 


  5   68.40    0.00   28.80    0.00    163.35    14.40      14.40     19902 


  6   67.62    0.00   42.84    3.55    223.55    21.42      21.42     21584 


  7   66.84    0.00   56.88    7.56    283.74    28.44      28.44     20289 


  8   66.17    0.00   68.94   11.00    335.45    34.47      34.47     25428 


  9   65.50    0.00   81.00   14.44    387.16    40.50      40.50     20139 


 10   65.00    0.00   90.00   17.00    425.75    45.00      45.00     42797 


 11   64.22    0.00  103.95   20.98    485.57    51.98      51.98     21584 


 12   63.45    0.00  117.90   24.96    545.38    58.95      58.95     10944 


 13   62.65    8.00  124.30   26.78    572.82    62.15      70.15     10944 


 14   62.13   13.25  128.50   27.98    590.83    64.25      77.50     10944 


 15   61.60   18.50  132.70   29.18    608.84    66.35      84.85     20239 


 16   60.80   26.50  139.10   31.01    636.28    69.55      96.05     96624 


 17   60.00   34.50  145.50   32.83    663.72    72.75     107.25     20239 


 18   59.20   42.50  151.90   34.66    691.16    75.95     118.45     20239 


 19   58.53   49.25  157.30   36.20    714.31    78.65     127.90     18462 


 20   57.85   56.00  162.70   37.74    737.47    81.35     137.35     18462 


  


Note:      0.00a  Soil pressure at active limit  


         123.45p  Soil pressure at passive limit  
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionC_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                       Units: kN,m 


Stage No. 6   Change EI of wall to 382596 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.85     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   6   70.00   70.00    Cant.  Conditions not suitable for FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 


  Analysis options 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  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 5 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.85      0.00     0.002   1.82E-04      0.0       0.0            382596 


  2   70.43      0.00     0.002   1.82E-04      0.0      -0.0            382596 


  3   70.00      0.00     0.002   1.82E-04      0.0       0.0            382596 


                 7.54     0.002   1.82E-04      0.0       0.0  


  4   69.20      0.09     0.002   1.80E-04      3.1       1.2            382596 


  5   68.40     -4.02     0.002   1.75E-04      1.5       2.7            382596 


  6   67.62      0.09     0.002   1.67E-04     -0.0       2.9            382596 


  7   66.84      0.71     0.001   1.60E-04      0.3       2.9            382596 


  8   66.17      0.23     0.001   1.53E-04      0.6       3.1            382596 


  9   65.50     -0.18     0.001   1.46E-04      0.6       3.3            382596 


 10   65.00     -0.37     0.001   1.40E-04      0.5       3.5            382596 


 11   64.22     -0.51     0.001   1.30E-04      0.1       3.7            382596 


 12   63.45     -0.51     0.001   1.21E-04     -0.3       3.6            382596 


 13   62.65     -0.42     0.001   1.12E-04     -0.6       3.2            382596 


 14   62.13     -0.33     0.001   1.06E-04     -0.8       2.9            382596 


 15   61.60     -0.23     0.001   1.01E-04     -1.0       2.5            382596 


 16   60.80     -0.04     0.001   9.58E-05     -1.1       1.9            382596 


 17   60.00      0.17     0.001   9.17E-05     -1.1       1.1            382596 


 18   59.20      0.40     0.000   8.95E-05     -0.8       0.5            382596 


 19   58.53      0.61     0.000   8.87E-05     -0.5       0.2            382596 


 20   57.85      0.83     0.000   8.85E-05     -0.0      -0.0               --- 







Run ID. SectionC_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                              (continued) 


Stage No.6   Change EI of wall to 382596 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                         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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00   77.00   13.29    370.01    13.39      13.39      3046 


  4   69.20    0.00   58.08    7.90    288.87    12.71      12.71      3046 


  5   68.40    0.00   52.56    6.32    265.22    15.36      15.36      3046 


  6   67.62    0.00   79.78   14.09    381.93    26.08      26.08      3046 


  7   66.84    0.00   93.17   17.91    439.36    33.33      33.33      3046 


  8   66.17    0.00  100.76   20.07    471.88    38.56      38.56      3046 


  9   65.50    0.00  108.73   22.34    506.05    43.88      43.88      3046 


 10   65.00    0.00  115.21   24.19    533.84    47.97      47.97      3046 


 11   64.22    0.00  110.07   22.73    511.81    54.48      54.48      3046 


 12   63.45    0.00  137.60   30.58    629.84    61.16      61.16      3046 


 13   62.65    8.00  131.27   28.77    602.73    64.16      72.16      3046 


 14   62.13   13.25  145.22   32.75    662.54    66.17      79.42      3046 


 15   61.60   18.50  142.36   31.94    650.26    68.21      86.71      3046 


 16   60.80   26.50  153.68   35.16    698.78    71.36      97.86      3046 


 17   60.00   34.50  154.50   35.40    702.29    74.54     109.04      3046 


 18   59.20   42.50  164.70   38.31    746.05    77.75     120.25      3046 


 19   58.53   49.25  168.21   39.31    761.11    80.48     129.73      3046 


 20   57.85   56.00  173.65   40.86    784.44    83.22     139.22      3046 


  


  


                                        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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86     5.86       5.86      3046 


  4   69.20    0.00   14.40    0.00    101.60    12.61      12.61      3046 


  5   68.40    0.00   28.80    0.00    163.35    19.38      19.38      3046 


  6   67.62    0.00   42.84    3.55    223.55    25.99      25.99      3046 


  7   66.84    0.00   56.88    7.56    283.74    32.62      32.62      3046 


  8   66.17    0.00   68.94   11.00    335.45    38.33      38.33      3046 


  9   65.50    0.00   81.00   14.44    387.16    44.05      44.05      3046 


 10   65.00    0.00   90.00   17.00    425.75    48.34      48.34      3046 


 11   64.22    0.00  103.95   20.98    485.57    54.99      54.99      3046 


 12   63.45    0.00  117.90   24.96    545.38    61.67      61.67      3046 


 13   62.65    8.00  124.30   26.78    572.82    64.58      72.58      3046 


 14   62.13   13.25  128.50   27.98    590.83    66.51      79.76      3046 


 15   61.60   18.50  132.70   29.18    608.84    68.44      86.94      3046 


 16   60.80   26.50  139.10   31.01    636.28    71.40      97.90      3046 


 17   60.00   34.50  145.50   32.83    663.72    74.37     108.87      3046 


 18   59.20   42.50  151.90   34.66    691.16    77.35     119.85      3046 


 19   58.53   49.25  157.30   36.20    714.31    79.87     129.12      3046 


 20   57.85   56.00  162.70   37.74    737.47    82.39     138.39      3046 
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                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionC_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                       Units: kN,m 


Stage No. 8   Excavate to elevation 65.00 on RIGHT side 


  


STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.85     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   8   70.00   65.00    70.00   2.525     n/a     62.73    2.27     L to R 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 


  Analysis options 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  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 5 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.85      0.00     0.001  -1.40E-03      0.0      -0.0            382596 


  2   70.43      0.00     0.001  -1.40E-03      0.0      -0.0            382596 


  3   70.00      0.00     0.002  -1.40E-03      0.0       0.0    -58.6   382596 


                13.29     0.002  -1.40E-03    -58.6       0.0  


  4   69.20      9.61     0.003  -1.35E-03    -49.4     -43.1            382596 


  5   68.40      9.50     0.004  -1.22E-03    -41.8     -79.9            382596 


  6   67.62     17.83     0.005  -1.03E-03    -31.1    -108.6            382596 


  7   66.84     23.09     0.006  -8.00E-04    -15.2    -126.8            382596 


  8   66.17     26.99     0.006  -5.75E-04      1.6    -131.5            382596 


  9   65.50     31.34     0.007  -3.53E-04     21.1    -124.1            382596 


 10   65.00     34.94     0.007  -2.02E-04     37.7    -109.6            382596 


                -4.92     0.007  -2.02E-04     37.7    -109.6  


 11   64.22     -7.41     0.007  -1.16E-05     32.9     -80.5            382596 


 12   63.45     -7.68     0.007   1.25E-04     27.1     -57.3            382596 


 13   62.65     -7.35     0.007   2.23E-04     21.1     -38.0            382596 


 14   62.13     -6.91     0.006   2.67E-04     17.3     -27.9            382596 


 15   61.60     -6.34     0.006   2.98E-04     13.9     -19.6            382596 


 16   60.80     -5.30     0.006   3.28E-04      9.2     -10.4            382596 


 17   60.00     -4.15     0.006   3.43E-04      5.4      -4.5            382596 


 18   59.20     -2.95     0.005   3.48E-04      2.6      -1.4            382596 


 19   58.53     -1.91     0.005   3.50E-04      0.9      -0.2            382596 


 20   57.85     -0.87     0.005   3.50E-04      0.0       0.0               --- 


 At elev. 70.00                 Prop force =     58.6 kN/m run 
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Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                              (continued) 


Stage No.8   Excavate to elevation 65.00 on RIGHT side 


  


                                         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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00   77.00   13.29    370.01    13.29      13.29a     2344 


  4   69.20    0.00   58.08    7.90    288.87     9.61       9.61      2344 


  5   68.40    0.00   52.56    6.32    265.22     9.50       9.50      2344 


  6   67.62    0.00   79.78   14.09    381.93    17.83      17.83      2344 


  7   66.84    0.00   93.17   17.91    439.36    23.09      23.09      2344 


  8   66.17    0.00  100.76   20.07    471.88    26.99      26.99      2344 


  9   65.50    0.00  108.73   22.34    506.05    31.34      31.34      2344 


 10   65.00    0.00  115.21   24.19    533.84    34.94      34.94      2344 


 11   64.22    0.00  110.07   22.73    511.81    41.02      41.02      2344 


 12   63.45    0.00  137.60   30.58    629.84    47.58      47.58      2344 


 13   62.65    8.00  131.27   28.77    602.73    50.70      58.70      2344 


 14   62.13   13.25  145.22   32.75    662.54    52.88      66.13      2344 


 15   61.60   18.50  142.36   31.94    650.26    55.14      73.64      2344 


 16   60.80   26.50  153.68   35.16    698.78    58.69      85.19      2344 


 17   60.00   34.50  154.50   35.40    702.29    62.33      96.83      2344 


 18   59.20   42.50  164.70   38.31    746.05    66.02     108.52      2344 


 19   58.53   49.25  168.21   39.31    761.11    69.16     118.41      2344 


 20   57.85   56.00  173.65   40.86    784.44    72.31     128.31      2344 


  


  


                                        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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   69.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   68.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   67.62    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   66.17    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   65.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   65.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.86      39.86p     2777 


 11   64.22    0.00   13.95    0.00     99.68    48.44      48.44      2777 


 12   63.45    0.00   27.92    0.00    159.56    55.26      55.26      2777 


 13   62.65    8.00   34.36    1.13    187.19    58.05      66.05      2777 


 14   62.13   13.25   38.61    2.35    205.41    59.79      73.04      2777 


 15   61.60   18.50   42.88    3.56    223.72    61.47      79.97      2777 


 16   60.80   26.50   49.44    5.43    251.83    63.99      90.49      2777 


 17   60.00   34.50   56.05    7.32    280.21    66.48     100.98      2777 


 18   59.20   42.50   62.75    9.23    308.89    68.96     111.46      2777 


 19   58.53   49.25   68.45   10.86    333.35    71.07     120.32      2777 


 20   57.85   56.00   74.21   12.50    358.05    73.18     129.18      2777 


  


Note:     13.29a  Soil pressure at active limit  


          39.86p  Soil pressure at passive limit  
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionC_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                       Units: kN,m 


Stage No. 11   Excavate to elevation 62.65 on RIGHT side 


  


STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.85     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


  11   70.00   62.65           More than one prop. No FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 


  Analysis options 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  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 5 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.85      0.00     0.001  -1.22E-03      0.0      -0.0            382596 


  2   70.43      0.00     0.001  -1.22E-03      0.0      -0.0            382596 


  3   70.00      0.00     0.002  -1.22E-03      0.0       0.0    -37.4   382596 


                13.40     0.002  -1.22E-03    -37.4       0.0  


  4   69.20     10.33     0.003  -1.20E-03    -27.9     -26.2            382596 


  5   68.40     10.70     0.004  -1.12E-03    -19.5     -45.5            382596 


  6   67.62     19.24     0.005  -1.02E-03     -7.8     -56.5            382596 


  7   66.84     24.34     0.005  -9.12E-04      9.2     -56.1            382596 


  8   66.17     27.69     0.006  -8.26E-04     26.6     -44.2            382596 


  9   65.50     31.12     0.007  -7.71E-04     46.3     -19.9   -124.7   382596 


                31.12     0.007  -7.71E-04    -78.4     -19.9  


 10   65.00     33.94     0.007  -7.23E-04    -62.1     -55.1            382596 


 11   64.22     38.63     0.007  -5.78E-04    -34.0     -90.9            382596 


 12   63.45     43.81     0.008  -3.81E-04     -2.1    -105.0            382596 


 13   62.65     47.75     0.008  -1.77E-04     34.6     -92.1            382596 


                 7.88     0.008  -1.77E-04     34.6     -92.1  


 14   62.13     -7.81     0.008  -6.58E-05     34.6     -73.2            382596 


 15   61.60     -8.29     0.008   2.17E-05     30.4     -56.0            382596 


 16   60.80     -8.53     0.008   1.14E-04     23.6     -34.2            382596 


 17   60.00     -8.38     0.008   1.68E-04     16.9     -17.9            382596 


 18   59.20     -8.02     0.008   1.93E-04     10.3      -6.9            382596 


 19   58.53     -7.64     0.008   2.01E-04      5.0      -1.7            382596 


 20   57.85     -7.24     0.008   2.02E-04      0.0       0.0               --- 


 At elev. 70.00                 Prop force =     37.4 kN/m run 


 At elev. 65.50                 Prop force =    124.7 kN/m run 
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Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 
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                                                              (continued) 


Stage No.11  Excavate to elevation 62.65 on RIGHT side 


  


                                         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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00   77.00   13.29    370.01    13.40      13.40      4584 


  4   69.20    0.00   58.08    7.90    288.87    10.33      10.33      4584 


  5   68.40    0.00   52.56    6.32    265.22    10.70      10.70      4584 


  6   67.62    0.00   79.78   14.09    381.93    19.24      19.24      4584 


  7   66.84    0.00   93.17   17.91    439.36    24.34      24.34      4584 


  8   66.17    0.00  100.76   20.07    471.88    27.69      27.69      4584 


  9   65.50    0.00  108.73   22.34    506.05    31.12      31.12      3252 


 10   65.00    0.00  115.21   24.19    533.84    33.94      33.94      3252 


 11   64.22    0.00  110.07   22.73    511.81    38.63      38.63      3252 


 12   63.45    0.00  137.60   30.58    629.84    43.81      43.81      3252 


 13   62.65    0.00  139.27   31.06    637.03    47.75      47.75      3252 


 14   62.13    5.25  153.22   35.03    696.84    49.30      54.55      3252 


 15   61.60   10.50  150.36   34.22    684.56    51.04      61.54      3252 


 16   60.80   18.50  161.68   37.44    733.08    53.96      72.46      3252 


 17   60.00   26.50  162.50   37.68    736.59    57.10      83.60      3252 


 18   59.20   34.50  172.70   40.59    780.35    60.36      94.86      3252 


 19   58.53   41.25  176.21   41.59    795.42    63.17     104.42      3252 


 20   57.85   48.00  181.65   43.14    818.74    66.00     114.00      3252 


  


  


                                        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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   69.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   68.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   67.62    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   66.17    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   65.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   65.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 11   64.22    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 12   63.45    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 13   62.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.86      39.86p     3456 


 14   62.13    5.25    4.20    0.00     57.87    57.11      62.36      3456 


 15   61.60   10.50    8.41    0.00     75.91    59.33      69.83      3456 


 16   60.80   18.50   14.84    0.00    103.51    62.49      80.99      3456 


 17   60.00   26.50   21.33    0.00    131.31    65.48      91.98      3456 


 18   59.20   34.50   27.88    0.00    159.39    68.38     102.88      3456 


 19   58.53   41.25   33.47    0.88    183.36    70.81     112.06      3456 


 20   57.85   48.00   39.13    2.49    207.62    73.25     121.25      3456 


  


Note:     12.34a  Soil pressure at active limit  


          39.86p  Soil pressure at passive limit  


 







SOIL & ROCK CONSULTANTS                                     | Sheet No. 


Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionC_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                       Units: kN,m 
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Program: WALLAP  Version 6.06  Revision A52.B71.R55         | Job No.   20111 


                             Licensed from GEOSOLVE         | Made by :    MC 


Data filename/Run ID: SectionC_Serviceability_TopDown_SENS  | 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                       Units: kN,m 


Stage No. 17   Change EI of wall to 273283 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.85     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


  17   70.00   62.65           More than one prop. No FoS calc. 


  


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 


  Analysis options 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  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 5 


  


 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop      EI of 


 no.  coord  pressure     disp.   rotation    force   moment    forces     wall 


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


  1   70.85      0.00     0.003  -6.36E-04     -1.1      -0.0     -1.1   273283 


  2   70.43      0.00     0.003  -6.36E-04     -1.1      -0.4            273283 


  3   70.00      0.00     0.003  -6.34E-04     -1.1      -0.7            273283 


                13.31     0.003  -6.34E-04     -1.1      -0.7  


  4   69.20      7.94     0.004  -6.36E-04      7.4       2.1            273283 


  5   68.40      6.41     0.004  -6.54E-04     13.1      10.4            273283 


  6   67.62     16.83     0.005  -7.03E-04     22.2      24.2            273283 


  7   66.84     23.50     0.006  -8.05E-04     37.9      47.4   -123.1   273283 


                23.50     0.006  -8.05E-04    -85.2      47.4  


  8   66.17     27.12     0.006  -8.58E-04    -68.2      -5.4            273283 


  9   65.50     30.42     0.007  -7.99E-04    -48.9     -46.0            273283 


 10   65.00     33.23     0.007  -7.01E-04    -33.0     -67.5            273283 


 11   64.22     38.10     0.008  -5.00E-04     -5.4     -82.5            273283 


 12   63.45     43.61     0.008  -2.91E-04     26.3     -76.0    -37.1   273283 


                43.61     0.008  -2.91E-04    -10.9     -76.0  


 13   62.65     47.86     0.008  -9.64E-05     25.7     -69.1            273283 


                 8.12     0.008  -9.64E-05     25.7     -69.1  


 14   62.13     -7.19     0.008   1.26E-05     26.0     -54.1            273283 


 15   61.60     -7.29     0.008   9.60E-05     22.2     -40.7            273283 


 16   60.80     -6.99     0.008   1.82E-04     16.5     -24.1            273283 


 17   60.00     -6.33     0.008   2.29E-04     11.1     -12.2            273283 


 18   59.20     -5.50     0.008   2.51E-04      6.4      -4.5            273283 


 19   58.53     -4.74     0.007   2.57E-04      2.9      -1.1            273283 


 20   57.85     -3.97     0.007   2.58E-04      0.0       0.0               --- 


 At elev. 70.85                 Prop force =      1.1 kN/m run 


 At elev. 66.84                 Prop force =    123.1 kN/m run 


 At elev. 63.45                 Prop force =     37.1 kN/m run 







Run ID. SectionC_Serviceability_TopDown_SENS                | Sheet No. 


538 Karangahape Road Auckland                               | Date:19-08-2024 


Section C - Serviceability - 750mm@1.2D - TopDown           | Checked : 


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


                                                              (continued) 


Stage No.17  Change EI of wall to 273283 kN.m2/m run 


              Yield moment not defined 


              Allow wall to relax with new modulus value 


  


                                         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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00   77.00   13.29    370.01    13.31      13.31      5509 


  4   69.20    0.00   58.08    7.90    288.87     7.94       7.94      5509 


  5   68.40    0.00   52.56    6.32    265.22     6.41       6.41      5509 


  6   67.62    0.00   79.78   14.09    381.93    16.83      16.83      5509 


  7   66.84    0.00   93.17   17.91    439.36    23.50      23.50      5509 


  8   66.17    0.00  100.76   20.07    471.88    27.12      27.12      5558 


  9   65.50    0.00  108.73   22.34    506.05    30.42      30.42      5558 


 10   65.00    0.00  115.21   24.19    533.84    33.23      33.23      5558 


 11   64.22    0.00  110.07   22.73    511.81    38.10      38.10      5558 


 12   63.45    0.00  137.60   30.58    629.84    43.61      43.61      5558 


 13   62.65    0.00  139.27   31.06    637.03    47.86      47.86      5177 


 14   62.13    5.25  153.22   35.03    696.84    49.61      54.86      5177 


 15   61.60   10.50  150.36   34.22    684.56    51.54      62.04      5177 


 16   60.80   18.50  161.68   37.44    733.08    54.73      73.23      5177 


 17   60.00   26.50  162.50   37.68    736.59    58.12      84.62      5177 


 18   59.20   34.50  172.70   40.59    780.35    61.62      96.12      5177 


 19   58.53   41.25  176.21   41.59    795.42    64.62     105.87      5177 


 20   57.85   48.00  181.65   43.14    818.74    67.64     115.64      5177 


  


  


                                        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   70.85    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  2   70.43    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  3   70.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  4   69.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  5   68.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  6   67.62    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  7   66.84    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  8   66.17    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


  9   65.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 10   65.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 11   64.22    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 12   63.45    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


 13   62.65    0.00    0.00    0.00      0.00     0.00       0.00       0.0 


               0.00    0.00    0.00     39.86    39.74      39.74      5177 


 14   62.13    5.25    4.20    0.00     57.87    56.80      62.05      5177 


 15   61.60   10.50    8.41    0.00     75.91    58.83      69.33      5177 


 16   60.80   18.50   14.84    0.00    103.51    61.72      80.22      5177 


 17   60.00   26.50   21.33    0.00    131.31    64.45      90.95      5177 


 18   59.20   34.50   27.88    0.00    159.39    67.12     101.62      5177 


 19   58.53   41.25   33.47    0.88    183.36    69.36     110.61      5177 


 20   57.85   48.00   39.13    2.49    207.62    71.61     119.61      5177 
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Summary of results 


  


STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method 


 Factor of safety on soil strength 


  


                                FoS for toe       Toe elev. for   


                               elev. =   57.85     FoS = 1.500    


 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 


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


                               Safety  at elev.          -ation     failure 


   1   70.00   70.00    Cant.  Conditions not suitable for FoS calc. 


   2   70.00   70.00           No analysis at this stage 


   3   70.00   70.00           No analysis at this stage 


   4   70.00   70.00           No analysis at this stage 


   5   70.00   70.00           No analysis at this stage 


   6   70.00   70.00    Cant.  Conditions not suitable for FoS calc. 


   7   70.00   70.00           No analysis at this stage 


   8   70.00   65.00    70.00   2.525     n/a     62.73    2.27     L to R 


   9   70.00   65.00           No analysis at this stage 


   All remaining stages have more than one prop - FoS calculation n/a 
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Summary of results 


  


BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall 


  Analysis options 


  Length of wall perpendicular to section = 20.00m 


  Subgrade reaction model  -  Boussinesq Influence coefficients 


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


  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   70.85     0.003     0.000        0.0      -0.0        0.0      -1.1 


  2   70.43     0.003     0.000        0.0      -0.4        0.0      -1.1 


  3   70.00     0.003     0.000        0.0      -0.7        0.0     -58.6 


  4   69.20     0.004     0.000        3.5     -43.1        8.5     -49.4 


  5   68.40     0.005     0.000       12.3     -79.9       14.2     -41.8 


  6   67.62     0.005     0.000       26.7    -108.6       23.2     -31.1 


  7   66.84     0.006     0.000       50.5    -126.8       38.8     -94.0 


  8   66.17     0.006     0.000        3.1    -131.5       26.6     -77.0 


  9   65.50     0.007     0.000        3.3    -124.1       46.3     -78.4 


 10   65.00     0.007     0.000        3.5    -109.6       37.7     -62.1 


 11   64.22     0.008     0.000        3.7    -107.2       32.9     -34.0 


 12   63.45     0.008     0.000        3.6    -105.0       43.1     -10.9 


 13   62.65     0.008     0.000        3.2     -92.1       34.6      -0.6 


 14   62.13     0.008     0.000        2.9     -73.2       34.6      -0.8 


 15   61.60     0.008     0.000        2.5     -56.0       30.4      -1.0 


 16   60.80     0.008     0.000        1.9     -34.2       23.6      -1.1 


 17   60.00     0.008     0.000        1.1     -17.9       16.9      -1.1 


 18   59.20     0.008     0.000        0.5      -6.9       10.3      -0.8 


 19   58.53     0.008     0.000        0.2      -1.7        5.0      -0.5 


 20   57.85     0.008     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        0.0   62.13      -0.0   62.65       0.0   69.20       0.0   70.85 


  2    No calculation at this stage 


  3    No calculation at this stage 


  4    No calculation at this stage 


  5    No calculation at this stage 


  6        3.7   64.22      -0.0   70.43       3.1   69.20      -1.1   60.80 


  7    No calculation at this stage 


  8        0.0   70.00    -131.5   66.17      37.7   65.00     -58.6   70.00 


  9    No calculation at this stage 


 10    No calculation at this stage 


 11        0.0   70.00    -105.0   63.45      46.3   65.50     -78.4   65.50 


 12    No calculation at this stage 


 13    No calculation at this stage 


 14        0.0   70.00    -107.2   64.22      43.1   63.45     -67.6   66.84 


 15       50.5   66.84     -97.2   64.22      38.8   66.84     -94.0   66.84 


 16    No calculation at this stage 


 17       47.4   66.84     -82.5   64.22      37.9   66.84     -85.2   66.84 
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Summary of results   (continued) 


  


Maximum and minimum displacement at each stage 


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


 no.  maximum  elev.   minimum  elev.   Stage description                   _ 


          m                m 


  1    0.000   57.85   -0.000   61.60   Change EI of wall to 1.0000E-04kN.m2/m run 


  2    No calculation at this stage     Apply surcharge no.1 at elev. 70.00 


  3    No calculation at this stage     Apply surcharge no.2 at elev. 68.40 


  4    No calculation at this stage     Apply surcharge no.3 at elev. 68.40 


  5    Wall displacements reset to zero Change EI of wall to 546566kN.m2/m run 


  6    0.002   70.85    0.000   70.85   Change EI of wall to 382596kN.m2/m run 


  7    No calculation at this stage     Install prop no.2 at elev. 70.00 


  8    0.007   64.22    0.000   70.85   Excav. to elev. 65.00 on RIGHT side 


  9    No calculation at this stage     Install prop no.5 at elev. 65.50 


 10    No calculation at this stage     Apply water pressure profile no.1 


 11    0.008   61.60    0.000   70.85   Excav. to elev. 62.65 on RIGHT side 


 12    No calculation at this stage     Install prop no.4 at elev. 63.45 


 13    No calculation at this stage     Install prop no.1 at elev. 66.84 


 14    0.008   62.13    0.000   70.85   Remove prop no.5 at elev. 65.50 


 15    0.008   62.13    0.000   70.85   Remove prop no.2 at elev. 70.00 


 16    No calculation at this stage     Install prop no.3 at elev. 70.85 


 17    0.008   62.13    0.000   70.85   Change EI of wall to 273283kN.m2/m run 
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Summary of results   (continued) 


  


Prop forces at each stage  (horizontal components) 


  


Stage   --- Strut no. 1 ---   --- Strut no. 2 ---   --- Strut no. 3 --- 


 no.       at elev. 66.84        at elev. 70.00        at elev. 70.85   


         kN/m run  kN/prop     kN/m run  kN/prop     kN/m run  kN/prop  


  8         ---       ---       58.60     58.60         ---       ---   


 11         ---       ---       37.43     37.43         ---       ---   


 14       85.49     85.49       28.52     28.52         ---       ---   


 15      132.80    132.80         ---       ---         ---       ---   


 17      123.08    123.08         ---       ---        1.12      1.12   


  


Stage   --- Strut no. 4 ---   --- Strut no. 5 --- 


 no.       at elev. 63.45        at elev. 65.50   


         kN/m run  kN/prop     kN/m run  kN/prop  


 11         ---       ---      124.68    124.68   


 14       50.12     50.12         ---       ---   


 15       22.48     22.48         ---       ---   


 17       37.15     37.15         ---       ---   
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Geotechnical Engineering Ltd T/A Soil & Rock Consultants
Disclaimer/Confidentiality
The information and attachments in this electronic communication are the view of the author and may not be the views of Soil & Rock Consultants. Any attached files are provided on the basis that the recipient
and end user assumes full responsibility for any consequence or damage (directly or indirectly) as a result of this communication or any of its attachments. This electronic communication is confidential. Any
electronic communication and it’s attachments may not be forwarded on to any third party without the expressed permission of Soil & Rock Consultants. If you have received this communication in error please
delete it and contact us by a return email.

 
 
From: Mark Benjamin <MarkB@mhg.co.nz> 
Sent: Wednesday, 11 September 2024 12:10 pm
To: Bradley Peens <bradley.peens@aucklandcouncil.govt.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>; Michael Chan <michael.chan@soilandrock.co.nz>; Byron Smith
<byron.smith@soilandrock.co.nz>
Subject: RE: BUN60427502 - 538 K Road - Groundwater
Importance: High

 
Hi Bradley,
 
I have reviewed the property file and there is no record of a groundwater water consent for the site next door.
 
Michael and Bryon – can you advise any further and comment re cumulative effects? The basement on the application
site is lower than the basement on the neighbour so should be no issue?
 
Thanks,
 
Mark

From: Bradley Peens <bradley.peens@aucklandcouncil.govt.nz> 
Sent: Tuesday, 10 September 2024 5:22 pm
To: Mark Benjamin <MarkB@mhg.co.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>
Subject: RE: BUN60427502 - 538 K Road - Groundwater
 
Hi Mark,
 
Please below query from the GW specialist:
 
1.           We note that the building at 582 Karangahape Road, Newton (which is located immediately adjacent to the site)
has a basement – see attached cross-section.
Please confirm whether or not there is an existing dewatering or groundwater diversion consent i.e. a Water Permit on
the Council Property File for 582 Karangahape Road. If there is, please undertake an assessment of cumulative effects
of the proposed activity, however if there is no Water Permit on the Council Property File for 582 Karangahape Road,
please confirm that there will be no cumulative effects on the adjacent site as a result of the proposed activity
 
Ngā mihi | Kind regards,
 
Bradley Peens | Senior Planner
Division of Planning & Resource Consents| City Centre Team
Mobile: 027 220 9138
135 Albert Street, Auckland Central
 
From: Bradley Peens 
Sent: Tuesday, September 10, 2024 12:39 PM
To: 'Mark Benjamin' <MarkB@mhg.co.nz>
Cc: 'Aoife Mac Sharry' <aoife@jkgl.co.nz>
Subject: RE: BUN60427502 - 538 K Road - Groundwater

 
Hi Mark,
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The draft conditions were for my information… so please ignore those as they were not ready for release, to avoid
multiple reviews please ignore those conditions. I will send through a draft set in due course.
 
Thanks.
 
Ngā mihi | Kind regards,
 
Bradley Peens | Senior Planner
Division of Planning & Resource Consents| City Centre Team
Mobile: 027 220 9138
135 Albert Street, Auckland Central
 
From: Bradley Peens 
Sent: Tuesday, September 10, 2024 12:12 PM
To: Mark Benjamin <MarkB@mhg.co.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>
Subject: RE: BUN60427502 - 538 K Road - Groundwater

 
Hi Mark,
 
Please see below from GW specialist.
 
All GE matters are resolved except for Query 1.
 
The original query is: We note that WALLAP analysis only adopts reduced wall stiffness values after bulk excavation has
been completed. CIRIA C760 (see Section 4.2.3, page 85 which is attached to this email) indicates that a reduced
stiffness value of 0.7EI should be adopted during the construction case, i.e. from beginning of bulk excavation. Please
revise the WALLAP in accordance with CIRIA 760 and, where necessary, update the assessment of effects (i.e. Query 1).
 
The specialist has provided the following response to the information provided for this query:
 

Query 1 – The response is partially satisfactory.
 
We note that S&RC have undertaken sensitivity checks for their WALLAP analysis using reduced wall stiffness
values as recommended, however the WALLAP output has not been provided. Please provide the results of the
sensitivity checks to support the S & RC statement that :  “… the stiffness reduction prior to any excavation does
not change the critical deflections or settlement analysis.”

 
Please see attached draft GW conditions recommended by the specialist.
 
Ngā mihi | Kind regards,
 
Bradley Peens | Senior Planner
Division of Planning & Resource Consents| City Centre Team
Mobile: 027 220 9138
135 Albert Street, Auckland Central
 
From: Mark Benjamin <MarkB@mhg.co.nz> 
Sent: Tuesday, September 10, 2024 8:50 AM
To: Bradley Peens <bradley.peens@aucklandcouncil.govt.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>; Karen Long <Karen.Long@aucklandcouncil.govt.nz>
Subject: RE: BUN60427502 - 538 K Road

 
Hi
 
We have asked the wind experts to come back to us urgently so we can close out these final matters asap.
 
Will also follow up re the pc79 matters and get that to you today.  
 

mailto:MarkB@mhg.co.nz
mailto:aoife@jkgl.co.nz
mailto:MarkB@mhg.co.nz
mailto:bradley.peens@aucklandcouncil.govt.nz
mailto:aoife@jkgl.co.nz
mailto:Karen.Long@aucklandcouncil.govt.nz


Subject: RE: BUN60427502 - 538 K Road - Groundwater Response
 
Hi Mark and Aoife,
 
Thanks for the information.
 
We will move ahead in getting the date.. likely 3rd / 4th week of Nov 2024.
 
Mark as discussed if you could please let me know how the responses to how the wind questions are going?
 
Thanks.
 
Ngā mihi | Kind regards,
 
Bradley Peens | Senior Planner
Division of Planning & Resource Consents| City Centre Team
Mobile: 027 220 9138
135 Albert Street, Auckland Central
 

From: Mark Benjamin <MarkB@mhg.co.nz> 
Sent: Monday, September 9, 2024 10:26 AM
To: Bradley Peens <bradley.peens@aucklandcouncil.govt.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>
Subject: FW: BUN60427502 - 538 K Road - Groundwater Response
Importance: High
 
Hi Bradley,
 
As per Richards emails last week please see below and attached the groundwater / Geotech information that
Richard reviewed.
 
I understand that his memo is complete and he has draft conditions for us to review.
 
Can you please share those with us and I will get the team to provide any comments.
 
Thanks.
 
Mark
 

From: Michael Chan <michael.chan@soilandrock.co.nz> 
Sent: Wednesday, 28 August 2024 3:53 pm
To: rsimonds@ftl.co.nz
Cc: Byron Smith <byron.smith@soilandrock.co.nz>; Mark Benjamin <MarkB@mhg.co.nz>
Subject: FW: BUN60427502 - 538 K Road - Groundwater Response
 
Hi Richard,
 
I hope you’re well.
 
I would like to discuss with you directly regarding our RFI response to the further groundwater specialist RFI
queries you have raised with a view to iron out any further issues and/or provide further clarity before formalising
to the Council Planner for final Document Control.
 
Could you please review our below response and give me a call and/or return email so we can provide clarity or
discuss any further queries you may have about our assessment?
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I appreciate your help with this and look forward to hearing from you.
 
We attach the relevant documents:

1. S&RC GWDSR Rev E, dated August 2024
2. S&RC GSMCP Revision Draft-B, dated August 2024
3. Enovate W1 section (Figure 2 of our RFI response letter), Sheet No. S312, Revision A.
4. No. 582 Karangahape Road Cross Section drawn by RTA Studio, Sheet No. A(00)350, ref no. 07110, dated

13 December 2007
 
Observations
 
Please note that we did not raise query 30 and we suggest that you forward the response to the DE for their
review.
 
We consider that the response to query 36 is not satisfactory.
 
We note that Figure 1: titled “582 Karangahape Road Southeast-Northwest” in the letter report is illegible and a
clear copy should be provided and annotated with relevant information. In relation to Section C the response
states: “The retained height has been amended to 7.4m” We note that the  WALLAP analysis appears to have
been undertaken for a wall with approx. 7.4m retained height, however the retained height given in Table 8 in the
GDSA is 5.8m, please clarify. In addition, please update Figure 2 in the letter report to include the excavation
level of the proposed basement.

 
S&RC Response:

A clear copy of the property file document which Figure 1 of our RFI Response Letter was sourced
from is attached. The pertinent information from this drawing is included on the attached Enovate
W1 section, Sheet No. S312, Revision A.

 
The retained height of 5.8m is a typo in our GWDSA Rev D. The retained height of 7.4m was
conservatively adopted for the WALLAP analysis and Table 8 now reads 7.4m as per our GWDSR
Rev E.

 
We consider that the responses to queries 37 to 43 are satisfactory
 
We have the following additional queries:
 

1. We note that WALLAP analysis only adopts reduced wall stiffness values after bulk excavation has been
completed. CIRIA C760 (see Section 4.2.3, page 85 which is attached to this email) indicates that a
reduced stiffness value of 0.7EI should be adopted during the construction case, i.e. from beginning of bulk
excavation. Please revise the WALLAP in accordance with CIRIA 760 and, where necessary, update the
assessment of effects.

 
S&RC Response:

The reduced stiffness value has been carefully considered to be adopted during construction, not
before construction: i.e. following first excavation. This is when we expect the earliest significant
section cracking to occur and in turn, reduction in stiffness. The application of changing the pile
stiffness at this stage better represents the real-life situation where the stiffness of the wall will be
at its maximum at installation of the pile and first excavation, and reducing as the excavation
proceeds. Analysing in this order also allows assessment of higher structural load demands for the
pile and temporary propping at the time of first excavation, which is considered the worst case.

 
For Council’s peace of mind, we have run sensitivity checks on all of our models with wall stiffness
at 70% prior to excavation and the stiffness reduction prior to any excavation does not change the
critical deflections or settlement analysis.



 

2. Table 7 of the GDSA indicates that temporary ground floor bracing of Section C is required to achieve the
limiting settlement criteria. Please clarify the how the temporary bracing will be provided and update the
proposed construction methodology accordingly.

 

S&RC Response:

Temporary ground floor propping would be installed in the form of temporary bracing, diagonally
spanning across the capping beams of the southwestern and northwestern walls. For the purpose
of this (RC) assessment, we assume this would take the form of UB bracing. This is reiterated as
per our GWDSR Rev E.

 

3. The retaining wall design parameters, provided in Table 7 of the GIR and adopted for use in the WALLAP
analysis, appear to be high based on the borehole logs provided. Please provide justification for the
retaining wall design parameters adopted.

 
S&RC Response:

The material comprises generally very stiff to hard residual soils of the Waitemata Group underlain
from relatively shallow depth by transitional material comprising intermixed soils and rock with
SPT ‘N’ values similar to the underlying siltstones and sandstones. The parameters adopted for our
retaining wall analyses are consistent with other previous (successfully completed) projects of a
similar nature and are considered appropriate and consistent with these projects. It should be
noted that the Young’s modulus of rock was conservatively halved from 300MPa (given in our GIR)
to 150MPa.

 

4. No groundwater drawdown is predicted along Section E-E’,  however drawdown is presented for Section E-
E in Table 3 of The GDSA. Please provide clarification.

 
S&RC Response:
                This is a typo in our GDSA Rev D. Table 3 now reads F-F’ as per our GWDSR Rev E.
 

5. Please plot the 50mm diameter PE gas main located at 2m from the edge of the excavation (as described in
Table 11 in the GDSA) on the Settlement profile for Section D.

 
S&RC Response:
                This gas pipe is now shown on the Section D settlement graph as per our GWDSR Rev E.

 

6. Please plot the 200mm diameter cast iron water pipe located immediately adjacent to the southern edge of
the excavation (as described in Table 12 in the GDSA) on the settlement profile for Section E.

 

S&RC Response:

This water pipe is already presented on Section E settlement profile at 0.0m horizontal distance
from wall. Please refer to the legend (‘Water Pipe 200 CI’). Notwithstanding, it is presented again in
our GWDSR Rev E.

 

7. Table 10 in the GDSA indicates that the predicted maximum differential settlement is 1 : 1,000, however the
settlement profile for Section C indicates that the predicted maximum differential settlement is 1 : 1,100, 



please provide clarification.
 

S&RC Response:
                This is a typo in our GDSA Rev D. Table 10 now reads 1:1100 as per our GDSA Rev E.

 

8. Table 11 and the settlement profile for Section D in The GDSA indicate that the predicted maximum
differential settlement is 1 : 870,  however the letter report indicates that the maximum differential
settlement at Section D is 1: 909, please provide clarification. 

 
S&RC Response:

This is a typo in the GDSA. Table 11 now correctly reads 1:909 as per our GDSA Rev E.
 

9. The reports referenced in the draft GSMCP should be updated to the current reports.
 
S&RC Response:

Corrected in Draft(B) of our GSMCP.
 

10. We note that the proposed alert and alarm trigger levels for marker RWAA-1 presented in Schedule A in the
draft GSMCP are 8mm and 6mm , whereas the alert and alarm trigger levels for RWAA-2 and RWAA-3 are
11mm and 15mm, please clarify and update the draft GSMCP as necessary.

 
S&RC Response:

Corrected in Draft(B) of our GSMCP.
 

11. Please update the monitoring plan to include wall verticality measurements using mini-prisms / tilt meters
attached to the unreinforced concrete masonry wall at 582 Karangahape Road to detect outwards rotation
of the wall. Alert and alarm trigger levels for these verticality measurements should be provided by a
Structural Engineer and included in the draft GSMCP.

 
S&RC Response:

Corrected in Draft(B) of our GSMCP. In accordance with the recommendations of the Structural
Engineer, a slope of 1:500 has been adopted as the Alarm level, equating to a 0.2% inclination
which can be measured vertically between markers on the wall.

 

12. Please remove PZ04 and PZ06 from the Monitoring Plan as these are destroyed.
 
S&RC Response:

Corrected in Draft(B) of our GSMCP.
 

13. Section 8 in the draft GSMCP indicates that structures / buildings that require inspections or detailed
condition survey are shown on S & R Drawing 20111/301 i.e. The Monitoring Plan  – however this
information is not shown, please update the Monitoring Plan accordingly 

 
S&RC Response:

Corrected in Draft(B) of our GSMCP.
 

14. Please provide clarification as to how the 200mm diameter cast iron water pipe located immediately
adjacent to the southern edge of the excavation will be monitored for damage /leaks.

 
S&RC Response:



Added in Draft(B) of our GSMCP. Given the close proximity, minimal settlement, and negligible
effects expected, we consider visual assessment of the exposed excavation for evidence of leaks
to be sufficient to detect damage/leaks to this line.

 
 
We trust this information clarifies. If you require further information, please do not hesitate to contact the
undersigned.
 
 

Michael Chan
Senior Geotechnical Engineer
 

Mobile: 022 043 0802
DDI: 09 886 8305
Email: michael.chan@soilandrock.co.nz

 

       

 
 

   
 

 

   

 

 

Geotechnical Engineering Ltd T/A Soil & Rock Consultants
Disclaimer/Confidentiality
The information and attachments in this electronic communication are the view of the author and may not be the views of Soil & Rock Consultants. Any attached files are provided on the basis that the recipient
and end user assumes full responsibility for any consequence or damage (directly or indirectly) as a result of this communication or any of its attachments. This electronic communication is confidential. Any
electronic communication and it’s attachments may not be forwarded on to any third party without the expressed permission of Soil & Rock Consultants. If you have received this communication in error please
delete it and contact us by a return email.

 
 

From: Mark Benjamin <MarkB@mhg.co.nz> 
Sent: Wednesday, August 7, 2024 4:26 PM
To: Michael Chan <michael.chan@soilandrock.co.nz>; Byron Smith <byron.smith@soilandrock.co.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>
Subject: FW: BUN60427502 - 538 K Road - Groundwater Response
Importance: High
 
Hi guys
 
Please see below additional queries  - can you please review and confirm a timeframe for an urgent response?
 
Thanks
 
Mark
 

From: Bradley Peens <bradley.peens@aucklandcouncil.govt.nz> 
Sent: Wednesday, August 7, 2024 4:20 PM
To: Mark Benjamin <MarkB@mhg.co.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>
Subject: RE: BUN60427502 - 538 K Road - Groundwater Response
 
Hi Mark,
 
Sorry for missing your call earlier. I was in training.
 
I have received feedback from the groundwater specialists. Please see below.
 
We have undertaken a review of the following documents:
 

A letter report titled “Request for Information Response for Proposed Commercial Development 538
Karangahape Road Auckland City – BUN60427502”, prepared by Soil and Rock Consultants (S & RC), dated
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25 July 2024 , Job No. 20111.
A report titled “Groundwater Drawdown and Settlement Assessment at 538 Karangahape Road, Auckland
City”, prepared by S & RC, dated 24 July 2024, Job No. 20111, rev. D,  referred to as “The GDSA” below.
A report titled “Groundwater & Settlement Monitoring & Contingency Plan - 538 Karangahape Road,
Auckland City”, prepared by S & RC, dated 24 July 2024, Job No. 20111, draft A.

 
Observations
 
Please note that we did not raise query 30 and we suggest that you forward the response to the DE for their
review.
 
We consider that the response to query 36 is not satisfactory.
 
We note that Figure 1: titled “582 Karangahape Road Southeast-Northwest” in the letter report is illegible and a
clear copy should be provided and annotated with relevant information. In relation to Section C the response
states: “The retained height has been amended to 7.4m” We note that the  WALLAP analysis appears to have
been undertaken for a wall with approx. 7.4m retained height, however the retained height given in Table 8 in the
GDSA is 5.8m, please clarify. In addition, please update Figure 2 in the letter report to include the excavation
level of the proposed basement.
 
We consider that the responses to queries 37 to 43 are satisfactory
 
We have the following additional queries:
 

1. We note that WALLAP analysis only adopts reduced wall stiffness values after bulk excavation has been
completed. CIRIA C760 (see Section 4.2.3, page 85 which is attached to this email) indicates that a
reduced stiffness value of 0.7EI should be adopted during the construction case, i.e. from beginning of bulk
excavation. Please revise the WALLAP in accordance with CIRIA 760 and, where necessary, update the
assessment of effects.

2. Table 7 of the GDSA indicates that temporary ground floor bracing of Section C is required to achieve the
limiting settlement criteria. Please clarify the how the temporary bracing will be provided and update the
proposed construction methodology accordingly.

3. The retaining wall design parameters, provided in Table 7 of the GIR and adopted for use in the WALLAP
analysis, appear to be high based on the borehole logs provided. Please provide justification for the
retaining wall design parameters adopted.

4. No groundwater drawdown is predicted along Section E-E’,  however drawdown is presented for Section E-
E in Table 3 of The GDSA. Please provide clarification.

5. Please plot the 50mm diameter PE gas main located at 2m from the edge of the excavation (as described in
Table 11 in the GDSA) on the Settlement profile for Section D.

6. Please plot the 200mm diameter cast iron water pipe located immediately adjacent to the southern edge of
the excavation (as described in Table 12 in the GDSA) on the settlement profile for Section E.

7. Table 10 in the GDSA indicates that the predicted maximum differential settlement is 1 : 1,000, however the
settlement profile for Section C indicates that the predicted maximum differential settlement is 1 : 1,100, 
please provide clarification.

8. Table 11 and the settlement profile for Section D in The GDSA indicate that the predicted maximum
differential settlement is 1 : 870,  however the letter report indicates that the maximum differential
settlement at Section D is 1: 909, please provide clarification. 

9. The reports referenced in the draft GSMCP should be updated to the current reports.
10. We note that the proposed alert and alarm trigger levels for marker RWAA-1 presented in Schedule A in the

draft GSMCP are 8mm and 6mm , whereas the alert and alarm trigger levels for RWAA-2 and RWAA-3 are
11mm and 15mm, please clarify and update the draft GSMCP as necessary.

11. Please update the monitoring plan to include wall verticality measurements using mini-prisms / tilt meters
attached to the unreinforced concrete masonry wall at 582 Karangahape Road to detect outwards rotation
of the wall. Alert and alarm trigger levels for these verticality measurements should be provided by a
Structural Engineer and included in the draft GSMCP.



12. Please remove PZ04 and PZ06 from the Monitoring Plan as these are destroyed.
13. Section 8 in the draft GSMCP indicates that structures / buildings that require inspections or detailed

condition survey are shown on S & R Drawing 20111/301 i.e. The Monitoring Plan  – however this
information is not shown, please update the Monitoring Plan accordingly 

14. Please provide clarification as to how the 200mm diameter cast iron water pipe located immediately
adjacent to the southern edge of the excavation will be monitored for damage /leaks.

 
Please may you indicate when the information / response will be provided.
 
Ngā mihi | Kind regards,
 
Bradley Peens | Senior Planner
Division of Planning & Resource Consents| City Centre Team
Mobile: 027 220 9138
135 Albert Street, Auckland Central
 

From: Bradley Peens 
Sent: Thursday, August 1, 2024 7:31 AM
To: Mark Benjamin <MarkB@mhg.co.nz>
Cc: Aoife Mac Sharry <aoife@jkgl.co.nz>
Subject: RE: BUN60427502 - 538 K Road - revised design information and specialist reports
 
Hi Mark,
 
Comments below from the Traffic Engineer.
 
The traffic engineer has requested that a revised traffic assessment report / update memo be provided that
covers at least the following in regard to changes of the proposal:
 

1. Confirmation of updated GFA parameters for individual land-use activities within the development,
insofar as they relate to key transportation assessment parameters of Chapter E27 of the Unitary Plan.

2. Updated Assessment of vehicle access arrangements, including:

a. A non-compliance assessment for new vehicle crossing onto Gundry Street, which now exceeds the
AUP maximum width of 6.0 metres for a two-way crossing

b. An updated assessment for the vehicle-pedestrian intervisibility splay at the site exit onto Gundry
Street considering the vehicle crossing width has changed.

3. Updated Assessment of Car Parking provisions and dimensions, as the number of parking spaces
appears to have increased to 49, in addition there are a number of changes to parking and manoeuvring
spaces. Please also provide updated vehicle tracking for parking spaces. The traffic engineer considers
that the same selection of parking spaces used in their previous vehicle tracking would provide an
appropriate starting point for updated tracking.

4. Updated Assessment of bicycle parking provisions, as the number of bicycle parking spaces between
the 2 basement levels appears to have been reduced to 36, which based on the proposal’s original GFA
parameters would constitute a non-compliance against AUP requirements. If the new bicycle parking
provisions are non-complying based on updated GFAs, this needs to be assessed as a non-compliance,
which would also trigger AT engagement.   

 
Let me know if you want to discuss.
 
Ngā mihi | Kind regards,
 
Bradley Peens | Senior Planner
Division of Planning & Resource Consents| City Centre Team
Mobile: 027 220 9138
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