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Executive Summary 
HND HMB Ltd has engaged Total Ground Engineering (TGE) to conduct geotechnical 
design of the western boundary retaining wall in support of a residential development at 
3 Pigeon Mountain Road, which comprises 62 terrace houses. 
TGE carried out the initial investigation between 15 and 16 June 2022, which involved 
eight hand augers and two standpipe piezometer groundwater monitoring wells for the 
resource consent application. Furthermore, we have also completed the second 
investigation on 23 August 2023, which comprised two additional piezometers and carried 
out the groundwater monitoring as requested in the queries from Auckland Council.  
We have interpreted the existing and additional investigation data in conjunction with the 
information provided on the existing timber retaining wall to design the proposed western 
boundary retaining wall.  
This is the eight revision of the preliminary design report updated in accordance with the 
updated architectural plan and civil work plan (updated in February to April 2026) and also 
integrated with the groundwater drawdown analysis. The preliminary design drawings are 
provided for the resource consent application. A detailed calculation set of predicted 
deformation at the surrounding structures are also updated and included for supporting 
WAT 60423590 application. The pile levels and set-out needs to be confirmed in the 
detailed design stage with an accurate survey of the existing timber retaining wall. 
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1. Introduction 
Total Ground Engineering (TGE) has been engaged by HND HMB Ltd to conduct 
geotechnical analysis and preliminary design of the western boundary wall at 3 Pigeon 
Mountain Road, Half Moon Bay. The site, legally described as Lot 1 DP 212125, is 
trapezoidal in shape covering an area of 1.4073 hectares. The site is located at the 
intersection of Compass Point Way and Pigeon Mountain Road.  
The proposed development includes 62 terrace houses. A site plan of the proposed 
development is shown in Figure 1. 

 
Figure 1, Development Plan by Shape Architect updated on  7th April 2026. 

We have referred to the following updated documents for design: 

 3 Pigeon Mountain Road - Architecture Design by Shape Architects Ltd, project 
reference 207, dated 7 April 2026.  

 3 Pigeon Mountain Road – Civil Engineering Plans by Eighty6, dated February 
2026. The cut earthworks for the building platforms of Lot 59 – 63 along the 
western boundary retaining wall are changed into two levels (Upper and Lower 
Platforms). 

 3 Pigeon Mountain Property File from Auckland Council including the existing 
western boundary retaining wall details. 

 3 Pigeon Mountain Road WAT60423590 application queries from Auckland 
Council received on 17 November 2023 and 1 December 2023.  

 Topographic surveys 1-9 Pigeon Mountain Road, project reference 34948, Aerial 
Site Plan revision A by Envivo, dated 12 December 2025. 
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During the initial resource consent review process, we installed two additional 
piezometers in the proposed deepest excavation area and carried out the groundwater 
monitoring as requested in the RC RFI. Based on the monitoring results, the latest 
proposed excavation plan indicates a relatively shallow but permanent groundwater 
drawdown along the western boundary wall. 
During the WAT60423590 initial application review process, we added the calculation 
details of the predicted settlement at the surrounding structures and updated the 
monitoring scheme in this report. 
This report now includes the latest updated retaining wall analysis with preliminary design 
and updated groundwater drawdown assessment for supporting the resource consent and 
water permit application based on the revised development proposal.  
The key provided documents are enclosed in Appendix A. 

2. Geotechnical Investigations 

2.1 Regional Geology 
Reference has been made to the New Zealand Geology Web Map on the GNS website, 
http://data.gns.cri.nz/geology/, accessed on 10th June 2022 (refer Figure 2). The maps 
indicate that the site is underlain by Tuff of the Auckland Volcanic Field (AVF, coloured 
purple in Figure 2). The AVF tuff comprises comminuted pre-volcanic materials with 
basaltic fragments, and unconsolidated ash and lapilli deposits. These volcanic materials 
can be spatially variable in terms of material types, often with an abrupt end to ash 
deposits, with well sorted lapilli, tuff, ash and breccia at the margins.  
The map Indicates a geological boundary to the north of the site, mapped As East Coast 
Bays Formation (ECBF, coloured orange in Figure 2) of the Waitemata Group. The ECBF 
comprises alternating sandstone and mudstone with variable volcanic content and 
interbedded volcaniclastic grit beds. 
The ECBF typically weathers at the surface forming stiff to very stiff silts and clays which 
can contain reactive clay mineralogy and be prone to shrinking and swelling due to varying 
moisture content conditions. 

 
Figure 2. Site Geology Map 

Site 
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2.2 Existing Geotechnical Investigations.  
The geotechnical findings by TGE’s first investigation on 15th-16th Jun 2022 and second 
investigation on 23 August 2023 are consistent with the published Auckland Geomap and 
Aurecon’s initial findings. We have attached the extracts from TGE report “J00538AA 
Geotechnical Investigation Report_r0” and the two additional hand auger logs 
(HA09&HA10) in Appendix A. 

3. Ground Water Monitoring 
Based on the available data and our experience in the above materials, we have adopted 
the following soil parameters for the wall design:  
Table 1. Adopted Soil Properties. 

 
Unit 

Weight 
(kN/m3) 

Cohesion 
c(kPa) 

Internal 
Friction 
Angles 

(degrees) 

Undrained 
Shear 

Strength 
(kPa) 

Existing Fill 17 7 32 70 

Puketoka Formation 17 3 30 50 

Completely weathered – 
Highly weathered ECBF 17 7 32 70 

Moderately – Slightly 
Weathered ECBF 18 20 38 400 

 
During TGE’s investigation and monitoring from 16 June 2022 to 31 January 2024, we 
measured the groundwater in monitoring piezometers HA01, HA07, HA09 and HA10. The 
groundwater measurement data is updated in Table 2.  
The measurements indicate the groundwater level increased dramatically from -4.9 m at 
HA01 to -1.4 m during the 2023 Auckland Anniversary Weekend Flood Event and Cyclone 
Gabrielle. Subsequently, the groundwater level fluctuates around -1.4 m over the winter 
period and decreases to -2.5 to - 4.0 m over the dry summer period.  We have referred 
to the updated earthworks plan showing that the proposed excavation along the western 
wall is below the averaged water table. The excavation plan indicates a permanent 
groundwater drawdown ranging from 0.1 – 2.5 m along the western boundary wall.  
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Table 2. Ground Water Monitoring Measurements (updated to 20 February 2024) 

 Monitoring Dates and Levels (below ground level, m) 

Piezo Location 
16/06/2022 

(Installation day) 
22/02/2023 22/03/2023 5/04/2023 

HA01 4.9 1.4 2.4 3.0 

HA07 3.7 2.1 2.7 2.0 

Piezo Location 23/08/2023 
(installation day) 25/08/2023 1/09/2023 11/09/2023 

HA01 / 1.72 1.52 1.50 

HA07 Removed 

HA09 1.42 1.58 1.37 1.44 

HA10 1.35 1.49 1.32 1.27 

Piezo Location 17/01/2024 31/01/2024 20/02/2024  

HA01 2.71 3.27 3.88  

HA09 1.90 2.05 2.28  

HA10 1.66 1.74 1.98  

4. Proposed Western Boundary Wall Analysis and Design 

4.1 Existing Western Boundary Timber Retaining Wall 
The aerial photo (circa 2006) shown in Figure 3 from Auckland Geomaps indicates that 
the wall was constructed at about the same time as the school. 

 
Figure 3. Aerial Photo from Auckland Council (2006) 
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We have reviewed the existing survey conducted by Envivo and the property file 
information related to the timber retaining wall. The retained height of the existing timber 
wall ranges from approx. 0.5 m to 2.8 m as shown in Figure 4: 

 
Figure 4 Existing Timber Retaining Wall Design Long Section from Property File (2002) 

We have visited the site and carried out measurements of the existing timber retaining 
wall dimensions including pole size and pole spacing.  The provided retaining wall design 
information indicates the cantilevered height to embedment depth ratio of the existing 
timber retaining wall is approximate 1:1 which was normally acceptable at that time. 
The existing timber retaining wall top levels and toe levels are adopted from “Topographic 
surveys 1-9 Pigeon Mountain Road”, project reference 34948, Aerial Site Plan revision A 
by Envivo, dated 12 December 2025. 
The designed finished levels of upper and lower platforms are extracted from “3 Pigeon 
Mountain Road - Architecture Design” by Shape Architects Ltd, project reference 207, 
dated 4 April 2026.  These depict the finished, permanent ground levels. 
We have tabulated the existing levels and the design finished floor levels with a 550 mm 
reduction to finished ground levels along the western boundary retaining wall as shown 
below in Table 3 , extracted from Appendix B. 

     Table 3. Proposed Retaining Wall Analysed Section Levels Summary. 

 
We have divided the wall into three representative retained height ranges as shown in 
Table 3 and Section 3 is the critical design section. The extent of these design sections is 
shown in Figure 5. The maximum retained height of 3.51m is beyond the limits of 
cantilevered timber poles in these soils and would generate ground deformations 
exceeding the limits commonly required in the resource consent conditions. Therefore, 
stiffer steel kingpost piles are required to minimise retaining wall deflections and 
settlement of any surrounding structures. 
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Figure 5. Architecture plan. 

We have used the following provided documents for analysis of the retaining wall using 
the Finite Element software package PLAXIS 2D: 

 Architecture Design by Shape Architects Ltd, project reference 207, April 2026.  
 Topographic surveys 1-9 Pigeon Mountain Road, project reference 34948, Aerial 

Site Plan revision A by Envivo, dated 12 December 2025. 
The groundwater drawdown is also modelled and analysed to assess the structure 
deformations, ground settlements and retaining wall internal actions. Analysis of Section 3 
with a maximum 3.51 m retained height is presented in detail below. Analysis outputs of 
the rest of the retaining walls are attached in Appendix C. 

4.2 Modelled Construction Sequences.  
The critical section for Section 3 as shown in Figure 5 is 3.51 m high (drawings included 
in Appendix D). We have used Plaxis 2D to model the geological profile and the phased 
construction of the proposed retaining wall. We have also imposed a 10 kPa surcharge to 
model the neighbouring dwellings. 
Figure 6 shows the general arrangement of the Plaxis model at the critical cantilevered 
phase.  
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Figure 6. Plaxis Model General Arrangement-Section 3. 

The modelling sequence, replicating the proposed construction sequence is as follows: 
Analyse Existing Conditions: 

Phase 0:  Initial Phase (Initializing the FEM model) 
Phase 1:  Neighbouring Property Surcharge 
 

Analyse Proposed Wall Construction: 
Phase 2:  Install the new retaining wall 
Phase 3:  Backfill between the Existing and New Retaining Wall 
Phase 4:  Excavation/Fill of the Upper Platform in front of the Wall (temporary 
550mm below FFL)  
Phase 5:  Excavation of the Lower Platform (temporary 550 mm below FFL)  
     Phase 5.1:  Apply worst ground water scenario 
     Phase 5.2:  Apply seismic scenario (Kh = 0.2 g) 

To limit wall deflection and ground deformation, we have modelled a 310UC-158 for this 
critical retaining height range. 
We have adopted the following configurations and specifications in the analysis model:  

 The proposed retaining wall is positioned approximately 1.6 m from the western 
boundary and a constant 0.7m offset from existing timber retaining wall alignment 
to avoid clash.  

 The top of proposed retaining wall is levelled with the existing timber retaining wall 
as per architectural and urban design requirements. 

 Existing timber retaining wall of 350 mm SED at 1.0 m c/c spacing with 10 kPa 
surcharge behind.  

 310UC-158 kg/m post at 1.0 m c/c. UC stiffness EA = 4.02E+06kN/m run 
 Maximum temporary retaining height is 3.51 m from the top level of the existing 

wall. 
 Pile length 12.0 m and approximate Pile embedment of 8.5 m below FFL. 
 Groundwater level -1.4 m bgl (approx. R.L.15) and the drawdown to excavation 

level (550 mm below FFL of the lower platform, approx. R.L. 12.64). 
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4.3 PLAXIS Model Soil Parameters 
For Plaxis analysis we have adopted the Hardening soil model parameters in general 
accordance with Table 1 with additional stiffness and permeability parameters as shown 
in Table 4.  

Table 4. Soil Parameters adopted in Plaxis Analyses 

 
 

4.4 Proposed Retaining Wall Analyses Results 

4.4.1 Ground Settlement 
The analyses indicate that maximum ground settlement immediately behind the wall is 
11 mm occurring at Phase 5 as shown in Figure 7.  
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Figure 7. Phase 5 Settlement Contours. 

The predicted settlements at the monitoring point A-B are –5.2 mm and -1.1 mm 
respectively (minus indicates settlements). We have also summarized the potential 
groundwater drawdown influence on the existing services and structures behind the wall 
and discuss these in the following chapter. 

4.4.2 Wall Lateral Deflection 
We have extracted wall deflection profiles at several important phases. Figure 8 shows a 
maximum lateral displacement of 17.27 mm after Phase 5. This deflection represents a 
ratio of wall-height upon deflection (H/d) of 600 which is acceptable. 
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Figure 8. Phase 5 Lateral Deflection. 

The detailed wall analysis outputs for all of the sections are enclosed in Appendix C. 

4.4.3 Internal Forces Results 
Wall internal forces have been extracted from the analysis. The wall shear forces and 
bending moments at Phase 5 are shown in Figure 9 and Figure 10. 

  
Figure 9. Shear Force Diagram- Phase 5. 
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Figure 10. Bending Moment Diagram- Phase 5. 

The outputs for the rest of the walls are attached in Appendix C. All factored internal 
actions are less than the design capacity of the structural elements. 

4.4.4 Factor of Safety Analysis Results 
Table 5 shows the global stability criteria adopted in general accordance with Auckland 
Council’s Code of Practice for Land Development and Subdivision (v2.0), Section 2.6.8. 
Table 5: Design Criteria 

Loading Condition Minimum Factor 
of safety (FS) 

Normal Groundwater Condition 1.5 

Worst Credible Groundwater 1.3 

Pseudo-static seismic (ULS PGA) 1.0 

We have carried out a global factor of safety analysis for both static and seismic cases for 
Phase 5. Figure 11 indicates the retaining wall provides a factor of safety 1.98 under static 
conditions exceeding the normally accepted minimum requirement 1.5 for the normal 
ground water scenario. 
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Figure 11. FoS under three design scenarios. 

For the worst-case groundwater, we have increased the water level to R.L.18.0. This 
results in a factor of safety of FS = 1.8 as shown in Figure 11, exceeding the minimum 
requirement of 1.3. 
The factor of safety (FoS) is 2.6 under a seismic horizontal acceleration 0.2g as shown in 
Figure 11, exceeding the minimum requirement 1.0 suggested in the Auckland Council 
guidance for slope instability under seismic conditions. 
We have summarised the key analysis results of Sections 1 to 3 and the design details in 
Table 6.  

Table 6. Wall Analyses Summary. 

Section No. Retention 
Pile Size 

c/c 
spacing 

(m) 

Pile 
Length 

(m) 

Modelled 
Retained 

Height (m) 

Long-Term 
Factor of 

Safety (Normal 
Ground 
Water)  

Short-Term 
Factor of 

Safety (Worst 
Ground 
Water) 

Seismic Factor 
of Safety 

Section 1 250 UC-89.5 1.0 9.0 3.27 2.15 1.95 2.25 

Section 2 350SED 1.0 9.0 1.89 2.1 2.5 3.1 

Section 3 310 UC-158 1.0 12.0 3.51 2.05 1.8  2.6 

 
4.5 Existing Retaining Wall Analyses Results 

The deflection of the existing timber wall is extracted from the output. Figure 12 below 
shows the deflection of the existing wall analysed in Section 3. 
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Figure 12. Existing Wall Deflection - Phase 5. 

 
Full outputs results are attached in Appendix C. 

5. Design 
Both short-term and long-term analyses are considered when determining the critical 
design actions for the structural member design. All structural elements have been 
designed in accordance with the NZS1170 – Design Actions suit of standards.  The steel 
piles have been designed in accordance with NZS3404 “Steel Structures Standard” and 
timber lagging has been sized in accordance with NZS3603 “Timber Structures Standard”. 
An earth load factor of 1.5 has been adopted on all analysis output loads to give the 
Ultimate Limit State (ULS) design actions. 
Wall Section 3 extracted from the drawings is shown in Figure 13. We have assumed a 
nominal maximum retained height of 4.0 m. The proposed retaining wall comprises 12.0 
m long, 310UC158 steel piles encased in concrete at 1.0 m spacings. 150 x 50mm timber 
lagging supports the retained ground between the piles. 
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Figure 13; Typical Cross Sections for Steel and Timber Wall. 
We have specified a minimum wall offset 700 mm to avoid clashes with the existing pile 
encasement which needs to be confirmed by detailed survey during the detailed design 
stage. 

6. Groundwater Drawdown and Excavation Effect on Nearby Structures 
We have undertaken further assessment and updated the groundwater drawdown 
analyses to address the queries raised by Auckland Council on 11 August. The 
groundwater drawdown and associated aggregate settlements (mechanical plus 
consolidation) with the excavation are assessed using Plaxis 2D Flow Module. 
The predicted settlements on the environment, adjacent buildings, structures and public 
services are discussed and summarized in the following sections.  

6.1 Settlement Prediction within Neighbouring Properties 
In order to calculate the maximum predicted differential settlement under the house 
footprint, and between the existing dwelling and the existing timber wall as requested, we 
have extracted the information of interim points between A (house start-point) and B 
(house-end point), and between point B to point C (behind existing timber wall) as shown 
in Figure 14. The settlement prediction of each point is summarised in Table 7. 

 
Figure 14. Interim Points Numbering for Section 3. 
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Table 7. Interim points settlement results Summary. 
Section 1 Model 

Point Name B 1 2 3 4 5 6 A C 

Model 
Coordinates 

(-18.3,12) (-16.19,12) (-14.08,12) (-11.97,12) (-9.86,12) (-7.75,12) (-5.64,12) (-3.5,12) (-1.5,12) 

Predicted 
settlement 

(mm) 

-2.65 -2.82 -2.95 -3.15 -3.33 -3.54 -3.72 -3.81 -4.5 

Section 2 Model  

Point Name B 1 2 3 4 5 6 A  

Model 
Coordinates 

(-23,16) (-20.15,16) (-17.3,16) (-14.45,16) (-11.6,16) (-8.75,16) (-5.9,16) (-3,16) (-1.2,16) 

Predicted 
settlement 

(mm) 

-0.4 -0.51 -0.6 -0.82 -1.12 -1.46 -2.1 -3.1 -3.3 

Section 3 Model  

Point Name B 1 2 3 4 5 6 A  

Model 
Coordinates 

(-19,18.8) (-16.86,18.8) (-14.72,18.8) (-12.58,18.8) (-10.44,18.8) (-8.3,18.8) (-6.16,18.8) (-4,18.8) (-0.5,18.8) 

Predicted 
settlement 

(mm) 

-1.1 -1.32 -1.5 -1.75 -2.5 -3 -4.3 -5.2 -7.5 

 
On the basis of the above settlement predictions, we have calculated the differential 
settlements of each point pairs and tabulated the maximum settlements in Table 8 below:  

Table 8. Maximum differential Building Settlement Summary (between point A and B). 
Property 
Address 

(Compass 
Point 
Way) 

Corresponding 
Nearest 

Analysed 
Section 

Max. 
Settlement 

(mm) 
Critical 
Point 
Pair 

Settlement 
Difference 

(mm) 

Point Pair 
Distance 

(m) 

Maximum Differential 
Settlement Calculation 

#76 Section 1 < -3.81* (4,5) <0.21* 2.11 < 0.21/2110 ≈ 1:10047 

#78 Section 1 -3.1 (4,5) 0.21 2.11 0.21/2110 ≈ 1:10047 

#80 Section 2 -3.1 (6,A) 1.00 2.85 1.00/2850 ≈ 1:2850 

#82 Section 3 < -5.2* (5,6)  <1.30* 2.14 < 1.30/2140 ≈ 1:1646 

#84 Section 3 -5.2 (5,6)  1.30 2.14 1.30/2140 ≈ 1:1646 

*: The maximum retaining heights at #76 and #84 are less than at #78 and #82 respectively. Thus, 
the settlements are expected to less than the predicted settlement difference. 

The ground settlement between the existing dwellings and the existing timber wall 
(between point B and point C) is summarised in Table 10 below: 
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Table 9. Ground Settlement between Existing Dwellings and Existing Wall Summary (Point C). 
Property Address 

(Compass Point Way) 
Corresponding Nearest 

Analysed Section 
Ground Settlement 

(mm) 

#76 Section 1 < -4.5* 

#78 Section 1 < -4.5 

#80 Section 2 -3.3 

#82 Section 3 < -7.5* 

#84 Section 3 -7.5 
The maximum retaining heights at #76 and #84 are less than at #78 and #82 respectively. Thus, 
the settlements are expected to less than the predicted settlements. 

6.1.1 Settlement of structures 
The maximum differential settlement gradient is approximately 1V:1646H (0.061%) 
between Point 5 & 6 near Section 3. We have compared the predicted settlements and 
the maximum differential settlement with widely used building damage assessment criteria 
in Table 10. The results indicate the description of the degree of damage is “Very Slight”. 

Table 10. Building Damage Assessment Criteria. 

 
Although analysis indicates no significant adverse effects on the adjacent structures, we 
propose a detailed monitoring and contingency plan as a prudent measure during the 
construction.  This is discussed further in the following sections in accordance with the 
review feedback from the previous WAT application. 

6.1.2 Settlement of Public Services 
The provided civil cross sections indicate a public 150 mm wastewater sewer and a 
300 mm stormwater sewer running through the backyard of neighbouring properties # 76 
– 84 compass point way. We have tabulated the coordinates of service points in each 
analysed section as shown in Table 11. 
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Table 11. Monitoring Point Positions refer to Figure 6. 
       Relative Location 
Points  

Section 1 
(m) 

Section 2 
(m) 

Section 3 
(m) 

(WW Line) -3, 10.5 -3.2, 15.0 -3.2, 17.10 

(SW Line) -1.4, 9.5 -1.6, 14.5 -1.7, 17.0 

For the 150mm WW pipe, the analysis predicts 5.24 mm settlement in Section 3 as shown 
in Figure 15. Assuming that the 5.24 mm of settlement occurs over a transition length of 
10m to 12m the gradient would range from 1: 1908 to 1:1908. Adopting Rankine’s 
description of damage as shown in Table 10 would classify the effect as “Negligible”. to 
“Very Slight”. 
For the 300 mm SW pipe, the analysis predicts 7.7 mm settlement as shown in Figure 16. 
Assuming that the 7.7 mm of settlement occurs over a transition length of 10 m to 12 m 
the gradient would range from 1:1298 to 1:558. Adopting Rankine’s description of damage 
as shown in Table 10 would classify the effect as “Negligible”. to “Very Slight”. 

 
Figure 15. Predicted WW Line Settlement at Section 3. 
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Figure 16. Predicted SW Line Settlement at Section 3. 

Section 3 is the critical section and the settlement prediction of the rest of the analysis 
sections are included in Appendix C and also tabulated in Table 12. 

Table 12. Predicted Services Settlement after Phase 5. 

Analysed 
Section 

Modelled 
Temporary 

Retained Height 
(m) 

Proposed Wall 
Static Lateral 

Deflection (mm) 
(Long-term 

Normal 
Groundwater) 

Neighbouring 
Property Corner 

Distance to 
New Wall (m) 

Existing Wall 
Lateral 

Deflection 
(Long-term 

Normal 
Groundwater) 

(mm) 

Predicted 
Settlement at 

wall-behind 150 
WW line (mm) 

Predicted 
Settlement at 

wall-behind 300 
SW line (mm) 

Section 1 3.27 6.19 6.0 2.95 -1.64 -1.12 

Section 2 1.89 10.44 3.7 3.33 -1.52 -0.55 

Section 3 3.51 17.27 5.2 13.40 -5.24 -7.69 

6.2 Groundwater Discharge Rate 
We have also estimated the groundwater discharge rate over the excavation platform 
length of 10.0 m. Figure 17 shows the max total discharge rate is 1.986E-3 m³/day/m run 
in Section 3. The outputs for the rest sections are summarized in Table 13. 
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Figure 17.Long-term Groundwater Discharge Rates in Section 3. 

Table 13. Groundwater Discharge Rates Summary. 

Analysed Section Original GWL (mRL) Change in Water 
Head(m) 

Excavation 
Platform 

Length (m) 

Long-term Discharge Rate 
(m³/day/m run) 

Section 1 9.00 0.50 10.0 4.2E-3 

Section 2 14.00 2.00 10.0 1.522E-3 

Section 3 16.20 4.0 10.0 1.9286E -3 

The above analysis indicates that long-term groundwater flows are estimated as 1.986 
x10-2 m3/day, which is approximately 0.004 litres/min. This indicates a slow trickle of 
groundwater discharged for the subsoil drains. 

7. Monitoring and Contingency Plan  
To monitor the excavation and groundwater drawdown influence on the neighbouring 
property & public services, we proposed a schedule of horizontal deflection marks (DM1-
9) at the top of the proposed retaining wall. DM 8 to DM13 are placed on the existing 
timber retaining wall to monitor its deflection during the construction.  
We have also planned a set of building settlement marks BS1-20 around the neighbouring 
properties to monitor the potential ground deformation and its differential settlements 
during the construction.  
Ground settlements points GS1-GS9 are placed between the neighbouring properties and 
the existing wall to monitor the settlements during construction. 
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Figure 18. Updated Monitoring Plan. 

Alert Level is commonly defined as the situation where monitoring reaches a level close 
to where damage may occur if movement continues unchecked and requires review of 
available monitoring information (plus other information) to assess the future trend. Alarm 
Level is commonly defined as the situation where monitoring reaches a level where 
damage may occur and requires immediate action including the cessation of ground 
dewatering and other construction activities that may affect ground deformation.  Alert 
level is usually set as 70 % of Alarm level. 
We have developed the following monitoring Table 14 to reflect the specific levels for each 
monitoring point: 
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Table 14. Settlement Monitoring Points Alert/ Alarm Level.  

Monitoring 
Points 

Alert Level 
(mm) 

Alarm Level 
(mm) 

Differential 
Settlement 
Alert Level 

Differential 
Settlement 

Alarm 
Level 

Monitoring 
Frequency 

DM 1-3 11 17* / / Weekly 

DM 4-5 7 10* / / Weekly 

DM 6-7 4 6* / / Weekly 

DM8-9 8 14** / / Weekly 

DM10-12 3 4** / / Weekly 

DM13 2 3** / / Weekly 

BS1-20 4 6*** 1:700 1:500 Weekly 

GS1-9 6 8**** / / Weekly 
*: Based on Proposed wall deflections (Table 12) 

**: Based on Existing wall deflections (Table 12) 

***: Based on Maximum differential settlements under existing dwellings footprint (Table 8) 

****: Based on ground settlements between existing dwellings and existing timber wall (Table 9) 

The monitoring frequency should be a minimum of weekly and at each 1.0 metre depth of 
excavation. 
We propose the following actions as a consequence of monitoring points exceeding the 
alert or alarm levels. 

 Alert level exceeded. Construction may continue and a report to be provided by 
the geotechnical engineer summarising the wall movements and recommending 
any remedial actions. 

 Alarm level exceeded. Construction affecting the retaining wall to be paused while 
a report is provided by the geotechnical engineer summarising the wall 
movements and recommending any remedial actions. 

We also recommend that a dilapidation/ condition survey of each of the neighbouring 
residential properties be carried out by a building surveyor or inspector following building 
consent approval and before any physical works onsite. 
In order for the monitoring and contingencies to be clearly understood by all parties, we 
recommend that a stand-alone, concise, Monitoring and Contingency Plan be developed 
prior to the construction stage, to be followed by the Contractor during construction. 
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8. Conclusion 
The proposed development includes 62 terrace houses. The site is underlain by Tuff of 
the Auckland Volcanic Field (AVF), Puketoka Formation and East Coast Bays Formation 
(ECBF) of the Waitemata Group. The site is within a residential area of Auckland with Half 
Moon Bay Marina to the north. 
The design report has been updated in accordance with the revised architectural plan, 
updated civil work plan, and also integrated with the previous WAT and s92 queries. The 
proposed retaining wall should provide adequate factors of safety and capacity during the 
construction and restrain the wall deflection as well as ground settlement within the 
permitted limits. A preliminary monitoring and contingency plan have been provided for 
resource consent and water permit application.  
We trust this letter meets your requirements. Please contact the undersigned if you have 
any questions. 

 
 
 
 
 
 
 
 
 

Appendices 
Appendix A  Reference Information 
Appendix B  Existing Retaining Wall Details   
Appendix C  Analysis Outputs and Design Calculations 
Appendix D  Preliminary Design Drawings 
Appendix E  Monitoring and Contingency Plan 
 
Limitations 
This report has been prepared by Total Ground Engineering for our client’s use in 
accordance with the proposed development plan and agreed scope of work. Any use or 
reliance by any other person, to which Total Ground Engineering has not given its prior 
written consent, is at that person's own risk.  
The findings, recommendations and comments presented in this report are based on 
common methods of site investigation. The site investigation has been undertaken at 
discrete locations and ground conditions away from these locations could vary. 

Reviewed and Authorised by:  

 
Neil Jacka 
Principal Geotechnical Engineer 
BE(Hons), CMEngNZ, IntPE 
Total Ground Engineering 

Prepared by:  

 
Ryan Kieu 
Geotechnical Engineer  
BE(Hons), MEngNZ 
Total Ground Engineering 



Ryan Kieu
Textbox
Appendix A - Reference Information

- Updated Archi set in April/2026 

- Updated Civil set in February/2026

- Topo survey November/2025
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NOTES:
· HORIZONTAL DATUM IS NZGD 2000 (CIRCUIT IS MOUNT EDEN 2000).
· HEIGHT DATUM IS NEW ZEALAND VERTICAL DATUM 2016 (NZVD2016)

FROM BP 7363 SO 57793 (CL2N) RL=15.52m (JAN 2025)
· BOUNDARIES SHOWN ON THIS PLAN ARE FROM LANDONLINE. IF THE
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· SOURCED FROM THE LINZ DATA SERVICE AND LICENSED FOR REUSE UNDER
THE CC BY 4.0 LICENCE.
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· NOT ALL PUBLIC & PRIVATE DRAINAGE INFORMATION IS SHOWN ON THIS
PLAN. SYMBOLS AND MODELS OF SERVICES ARE SHOWN
DIAGRAMMATICALLY ONLY AND NOT TO SCALE.

· UNLESS OTHERWISE SHOWN THE POSITION AND ALIGNMENT OF SERVICES
SHOWN ON THIS PLAN HAVE BEEN OBTAINED FROM COUNCIL RECORDS
AND ARE SUBJECT TO THE ERRORS OR OMISSIONS OF THAT DATA, THEY
SHOULD NOT BE USED FOR DESIGN PURPOSES. ALL SERVICES SHOULD BE
LOCATED BEFORE ANY DESIGN OR CONSTRUCTION BEGINS.

· IF SHOWN, SPECIFIED UNDERGROUND UTILITIES AND DRAINAGE HAVE
BEEN LOCATED USING INDUSTRY BEST PRACTICE METHODS AND
FOLLOWING NZUAG CODE OF PRACTICE. DIFFERENCES IN LOCATION
BETWEEN THE VARIOUS METHODS IS NORMAL.

· CRITICAL LEVELS SHOULD BE CHECKED ON SITE PRIOR TO DESIGN. THE
LEVELS SHOWN ON THIS PLAN MAY NOT CORRESPOND TO THE COUNCIL'S
DEFINITION OF GROUND LEVEL FOR DESIGN PURPOSES.

· CONTOURS SHOWN ON THIS PLAN HAVE BEEN ELECTRONICALLY
COMPUTED, THEY MAY NOT REPRESENT THE TRUE GROUND LEVELS.

· THE SIZE AND POSITION OF TREES SHOWN ON THIS PLAN IS APPROXIMATE.
THE TREE 'TYPE' IS A BEST GUESS. IF CRITICAL, TREES SHOULD BE
IDENTIFIED BY A QUALIFIED ARBORIST.
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NOTES:
· HORIZONTAL DATUM IS NZGD 2000 (CIRCUIT IS MOUNT EDEN 2000).
· HEIGHT DATUM IS NEW ZEALAND VERTICAL DATUM 2016 (NZVD2016)

FROM BP 7363 SO 57793 (CL2N) RL=15.52m (JAN 2025)
· BOUNDARIES SHOWN ON THIS PLAN ARE FROM LANDONLINE. IF THE

POSITION OF THE BOUNDARIES IS REQUIRED A REDEFINITION SURVEY
SHOULD BE UNDERTAKEN.

· SOURCED FROM THE LINZ DATA SERVICE AND LICENSED FOR REUSE UNDER
THE CC BY 4.0 LICENCE.

· EASEMENTS, COVENANTS AND OTHER LEGAL INSTRUMENTS PERTAINING
TO THIS SITE MAY NOT BE REPRESENTED ON THIS PLAN. A FULL
INVESTIGATION OF LEGAL RECORDS SHOULD BE UNDERTAKEN.

· NOT ALL PUBLIC & PRIVATE DRAINAGE INFORMATION IS SHOWN ON THIS
PLAN. SYMBOLS AND MODELS OF SERVICES ARE SHOWN
DIAGRAMMATICALLY ONLY AND NOT TO SCALE.

· UNLESS OTHERWISE SHOWN THE POSITION AND ALIGNMENT OF SERVICES
SHOWN ON THIS PLAN HAVE BEEN OBTAINED FROM COUNCIL RECORDS
AND ARE SUBJECT TO THE ERRORS OR OMISSIONS OF THAT DATA, THEY
SHOULD NOT BE USED FOR DESIGN PURPOSES. ALL SERVICES SHOULD BE
LOCATED BEFORE ANY DESIGN OR CONSTRUCTION BEGINS.

· IF SHOWN, SPECIFIED UNDERGROUND UTILITIES AND DRAINAGE HAVE
BEEN LOCATED USING INDUSTRY BEST PRACTICE METHODS AND
FOLLOWING NZUAG CODE OF PRACTICE. DIFFERENCES IN LOCATION
BETWEEN THE VARIOUS METHODS IS NORMAL.

· CRITICAL LEVELS SHOULD BE CHECKED ON SITE PRIOR TO DESIGN. THE
LEVELS SHOWN ON THIS PLAN MAY NOT CORRESPOND TO THE COUNCIL'S
DEFINITION OF GROUND LEVEL FOR DESIGN PURPOSES.

· CONTOURS SHOWN ON THIS PLAN HAVE BEEN ELECTRONICALLY
COMPUTED, THEY MAY NOT REPRESENT THE TRUE GROUND LEVELS.

· THE SIZE AND POSITION OF TREES SHOWN ON THIS PLAN IS APPROXIMATE.
THE TREE 'TYPE' IS A BEST GUESS. IF CRITICAL, TREES SHOULD BE
IDENTIFIED BY A QUALIFIED ARBORIST.
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17 November 2023 

 
Campbell Brown Planning Limited 
PO Box 147001 
Ponsonby 
Auckland 1144 
 
Attention: Yujie Gao 
 

Dear Yujie, 

Resource consent application – Further information request 
Application number(s): WAT60423590 

Applicant: HND HMB Limited 

Address: 3 Pigeon Mountain Road, Half Moon Bay 

Proposed activity(s): Groundwater diversion arising from earthworks proposed by 
application BUN60419132 

 

This letter is a request for further information that will help me better understand your proposal, 
including its effect on the environment and the ways any adverse effects might be mitigated. 

Requested information 

1. Please provide the predicted maximum total settlement for each dwelling of the 
dwellings located at 76 to 84 Compass Point Way.   

2. Please provide the calculations for the predicted maximum differential settlement for 
each dwelling of the dwellings at 76 to 84 Compass Point Way. 

3. Clarification is required for the total number of Deflections marks. 

Note: Seven markers are shown on the proposed retaining wall on the monitoring plan 
as DM1 to DM7. However, the trigger level Table in the report (page 18) indicates eight 
markers as DM1-8.  

4. Specific alert and alarm trigger levels are required for the DM’s - which reflect the 
predicted the wall deflection and 70% of the deflection e.g DM3 appears to be located 
in the vicinity  of Section 3  where 12m long 750mm diameter RC piles at 1.5m c/c 
spacing are proposed hence the alert trigger level should by 70% of 21mm (see Table 
8)  i.e  15mm and the alarm trigger level should be 21mm. Please confirm. 

5. Please confirm any monitoring required for the existing retaining walls located at the 
western boundary. If not, justification is required.  



  

135 Albert Street  |  Private Bag 92300, Auckland 1142  |  aucklandcouncil.govt.nz  |  Ph 09 301 0101 

6. Council would expect to see pre and post construction detailed condition surveys of the 
dwellings at 76 to 84 Compass Point Way and pre and post construction detailed 
condition CCTV of the 150mm diameter uPVC sewer pipe and the 300mm diameter 
concrete stormwater pipe in the rear gardens of 76 to 84 Compass Point Way. Please 
confirm.   

Providing the information 

Please provide this information in writing within 15 working days1 (before 8 December 2023). 
If you will not be able to provide the information by that date, please contact me before then 
to arrange an alternative time. We will not work on your application any further until either you 
provide this information, or you state that you refuse to provide it. 

Note: If you will require more than 15 working days to provide this further information, I will 
seek that you agree to an extension of time under section 37 of the Resource Management 
Act 1991 (the RMA). This will enable appropriate time for me to undertake the necessary 
review of the information once provided. 

Refusing to provide the information 

If you refuse to provide the information, or if you do not submit the information to us within 15 
days (or by another other agreed time), the RMA requires that we publicly notify your 
application.2 

If this happens, you will be required to pay the notification fee of $20,000 in full before we 
proceed with the notification of your application.3 

Next steps 

Once you have provided the requested information, I will review what you have provided to 
make sure it adequately addresses all of the points of this request. 

In the application acceptance letter, I described the statutory timeframe for our decision on 
your application. The time for you to respond to this further information request will be 
excluded from this timeframe4. I will be able to give you an updated forecast on a decision 
date on request once you have provided the information requested above. 

 

If you have any queries, please contact me at aaron@civilplan.co.nz and quote the application 
number above. 

Yours sincerely, 

 
Aaron Grey 
Consultant Planner 
 
 

 
1 Section 92A(1) of the RMA 
2 Section 95C of the RMA 
3 Section 36AAB(2) of the RMA 
4 Section 88C(2) of the RMA 

http://legislation.govt.nz/act/public/1991/0069/latest/link.aspx?id=DLM233046
mailto:aaron@civilplan.co.nz
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Client: HA01

Project: Geotechnical Investigation for Proposed Residential Development

Address: 1 of 1
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Website: www.totalgroundengineering.com

PO Box 27294, Glen Eden, 0604, Auckland, New Zealand

Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer
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In-situ field testing in accordance with the following Standards:

Phone: +64 9 216 7330 

In-situ Field Testing
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SILT, minor fine to coarse sand, minor fine sub-angular gravel, brown and 

brownish orange intermixed, stiff, moist, non-plastic [FILL]

SILT, minor to some clay, some fine to medium sand, brownish-orange with 

grey bands, very stiff, moist, slightly plastic [TUFF]

no clay, hard, non-plastic 

trace clay, light grey with orange and black mottles

Clayey SILT, trace fine sand, light grey with dark orange bands, very stiff, 

moist, moderately to highly plastic [PUKETOKA FORMATION]

minor fine to medium sand

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer

15-Jun-22 Groundwater Level (m): Not Encountered (15-Jun-22) Calibration Date:

Soil description in accordance with Guideline for the Field Classification and 

Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 

2005

G
ro

u
n

d
w

a
te

r 
L

e
v
e

l 
(m

)

D
e

p
th

 (
m

)

D
e

p
th

 (
m

)

B
lo

w
 C

o
u

n
t Scala Blow Count / 

100mm

Calibration Factor:

Drilled By: JH Coordinates: NZTM2000 E1769285.17 N5916423.99 Shear Vane No:

Logged By:

HND HMB Ltd                                                                                                                            Augerhole No.

3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538

Date Started: 15-Jun-22 Ground Conditions: Slightly sloping, Grass
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Client: HA02

Project: Geotechnical Investigation for Proposed Residential Development

Address: 1 of 1

JH

2982

1.571

18-Sep-20
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Remoulded:

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

-0.7

-0.8

-0.9

-1.0

-1.1

-1.2

-1.3

-1.4

-1.5

-1.6

-1.7

-1.8

-1.9

-2.0

-2.1

-2.2

-2.3

-2.4

-2.5

-2.6

-2.7

-2.8

-2.9

-3.0

-3.1

-3.2

-3.3

-3.4

-3.5

-3.6

-3.7

-3.8

-3.9

-4.0

-4.1

-4.2

-4.3

-4.4

-4.5

-4.6

-4.7

-4.8

-4.9

-5.0

3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538 Logged By:

Date Started: 16-Jun-22 Ground Conditions: Near level, Grass Calibration Factor:

Drilled By: JH Coordinates: NZTM2000 E1769250.13 N5916486.75 Shear Vane No:
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Soil description in accordance with Guideline for the Field Classification and 

Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 
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Date Finished: 16-Jun-22 Groundwater Level (m): Not Encountered (16-Jun-22) Calibration Date:

In-situ Field Testing

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer
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In-situ field testing in accordance with the following Standards:

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

SILT, some clay, trace fine sand, dark grey, hard, moist, slightly plastic 

End of Augerhole 5.0m

[TARGET DEPTH]
Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610 Phone: +64 9 216 7330 Website: www.totalgroundengineering.com

PO Box 27294, Glen Eden, 0604, Auckland, New Zealand

SILT, trace fine to coarse sand, minor clay, dark brown, stiff, moist, slightly 

plastic [TOPSOIL/FILL]

Silty CLAY, trace fine sand, light grey with light orange streaks, stiff, moist, 

highly plastic [PUKETOKA FORMATION]

SILT, some clay, some fine to medium sand, light grey with orange streaks, 

stiff, moist, slightly plastic 

minor clay

orange with light grey bands

Fine to medium sandy SILT, light grey with orange bands, very stiff, moist, 

non to slightly plastic [EAST COAST BAYS FORMATION]
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Client: HA03

Project: Geotechnical Investigation for Proposed Residential Development

Address: 1 of 1
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18-Sep-20
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SILT, some fine sand, trace clay, orange with grey bands, hard, dry, non-

plastic [TUFF]

Clayey SILT, minor fine to medium sand, light grey with orange streaks, very 

stiff, moist, slightly to moderately plastic [PUKETOKA FORMATION] trace 

decomposed organic mottles

Fine to medium sandy SILT, minor clay, light grey with orange streaks, stiff, 

moist, moderately plastic 

Silty fine to medium SAND, light grey, loose, saturated
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3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538 Logged By:

Date Started: 15-Jun-22 Ground Conditions: Near level, Grass Calibration Factor:

Drilled By: JH Coordinates: NZTM2000 E1769323.22 N5916452.24 Shear Vane No:
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Soil description in accordance with Guideline for the Field Classification and 

Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 
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Date Finished: 15-Jun-22 Groundwater Level (m): 3.0m (15-Jun-22) Calibration Date:

In-situ Field Testing

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer
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SILT, minor fine sand, trace clay, brown, stiff, moist, non-plastic 
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In-situ field testing in accordance with the following Standards:

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

End of Augerhole 5.0m

[TARGET DEPTH]
Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610 Phone: +64 9 216 7330 Website: www.totalgroundengineering.com

PO Box 27294, Glen Eden, 0604, Auckland, New Zealand
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Project: Geotechnical Investigation for Proposed Residential Development
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light whitish grey

Clayey SILT, minor fine to medium sand, light whitish-grey with yellow 

streaks, very stiff, moist, moderately to highly plastic 

some fine to medium pumiceous sand
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3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538 Logged By:

Date Started: 15-Jun-22 Ground Conditions: Near level, Grass Calibration Factor:

Drilled By: JH Coordinates: NZTM2000 E1769362.55 N5916428.41 Shear Vane No:
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Soil description in accordance with Guideline for the Field Classification and 

Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 

2005
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Date Finished: 15-Jun-22 Groundwater Level (m): Not Encountered (15-Jun-22) Calibration Date:

In-situ Field Testing

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer
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SILT, minor clay, minor fine to coarse sand, trace fine sub-angular gravel, 

brown, grey and orange intermixed, stiff, moist, non to slightly plastic [FILL]

SILT, trace clay, minor fine to coarse sand, greyish brown with light orange 

mottles, very stiff, dry, non-plastic [TUFF]

dark orange and greyish orange intermixed 

some fine to medium sand

Silty CLAY, trace fine sand, grey, very stiff, moist, highly plastic                                   

[PUKETOKA FORMATION]
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In-situ field testing in accordance with the following Standards:

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

End of Augerhole 5.0m

[TARGET DEPTH]
Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610 Phone: +64 9 216 7330 Website: www.totalgroundengineering.com

PO Box 27294, Glen Eden, 0604, Auckland, New Zealand
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Project: Geotechnical Investigation for Proposed Residential Development
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Clayey SILT, minor fine to coarse sand, trace fine to medium sub-angular 

gravel, light brown, grey and orange intermixed, stiff, moist, moderately 

plastic [FILL]

SILT, some clay, minor fine to coarse sand, trace fine sub-angular gravel, 

brownish-orange and light grey intermixed, very stiff, moist, slightly to 

moderately plastic, trace rootlet inclusions

no clay, no gravel, no rootlet inclusions, orange

Silty CLAY, trace fine sand, light grey with orange streaks, stiff, wet, highly 

plastic
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3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538 Logged By:

Date Started: 16-Jun-22 Ground Conditions: Near level, Grass Calibration Factor:

Drilled By: JH Coordinates: NZTM2000 E1769315.7 N5916485.41 Shear Vane No:
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Soil description in accordance with Guideline for the Field Classification and 

Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 
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Date Finished: 16-Jun-22 Groundwater Level (m): Not Encountered (16-Jun-22) Calibration Date:

In-situ Field Testing

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer
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SILT, trace clay, minor fine to coarse sand, brown, stiff, moist, non-plastic 

[TOPSOIL/FILL]

light grey with black and dark orange mottles, trace rootlet inclusions

Clayey SILT, minor fine to medium sand, bluish grey, grey and orange 

intermixed, stiff, moist, moderately plastic, trace rootlet inclusions

Silty CLAY, minor fine to medium sand, light bluish grey with orange streaks, 

very stiff, wet, highly plastic [PUKETOKA FORMATION]
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In-situ field testing in accordance with the following Standards:

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

End of Augerhole 5.0m

[TARGET DEPTH]
Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610 Phone: +64 9 216 7330 Website: www.totalgroundengineering.com

PO Box 27294, Glen Eden, 0604, Auckland, New Zealand
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Client: HA06

Project: Geotechnical Investigation for Proposed Residential Development

Address: 1 of 1

JH

2982

1.571

18-Sep-20

Peak:

Remoulded:
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3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538 Logged By:

Date Started: 16-Jun-22 Ground Conditions: Sloping, Grass Calibration Factor:

Drilled By: JH Coordinates: NZTM2000 E1769355.93 N5916465.98 Shear Vane No:

S
tr

a
ti
g

ra
p

h
y

D
e

p
th

 (
m

)

G
ra

p
h

ic
 L

o
g

Soil description in accordance with Guideline for the Field Classification and 

Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 

2005

G
ro

u
n

d
w

a
te

r 
L

e
v
e

l 
(m

)

Date Finished: 16-Jun-22 Groundwater Level (m): Not Encountered (16-Jun-22) Calibration Date:

In-situ Field Testing

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer
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SILT, minor fine to medium angular gravel, trace clay, dark brown, stiff, moist, 

non-plastic [FILL]

End of Augerhole 0.4m

[GRAVEL OBSTRUCTION]
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3.5 3.5

4.0 4.0

4.5 4.5

5.0 5.0

In-situ field testing in accordance with the following Standards:

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610 Phone: +64 9 216 7330 Website: www.totalgroundengineering.com

PO Box 27294, Glen Eden, 0604, Auckland, New Zealand
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Client: HA07

Project: Geotechnical Investigation for Proposed Residential Development

Address: 1 of 1

JH

2982

1.571

18-Sep-20

Peak:

Remoulded:
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3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538 Logged By:

Date Started: 16-Jun-22 Ground Conditions: Near level, Grass Calibration Factor:

Drilled By: JH Coordinates: NZTM2000 E1769333.95 N5916508.07 Shear Vane No:
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Soil description in accordance with Guideline for the Field Classification and 

Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 

2005
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Date Finished: 16-Jun-22 Groundwater Level (m): Not Encountered (16-Jun-22) Calibration Date:

In-situ Field Testing

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer
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SILT, minor clay, some fine to coarse sand, trace fine sub-rounded gravel, 

brown, very stiff, moist, non-plastic [FILL]

Clayey SILT, minor fine to coarse sand, trace fine sub-angular gravel, 

brownish grey, light grey and orange intermixed, very stiff, moist, moderately 

plastic 

orange with brownish-grey bands, trace rounded limonite gravel

Fine to medium sandy SILT, some clay, light grey with minor decomposed silt 

inclusions as black bands, stiff, wet, slightly plastic 

trace medium angular basalt gravel

1.5 1.5

2.0 2.0

2.5 2.5

3.0 3.0

3.5 3.5

4.0 4.0

4.5 4.5

5.0 5.0

In-situ field testing in accordance with the following Standards:

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

End of Augerhole 5.0m

[TARGET DEPTH]
Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610 Phone: +64 9 216 7330 Website: www.totalgroundengineering.com

PO Box 27294, Glen Eden, 0604, Auckland, New Zealand
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Client: HA08

Project: Geotechnical Investigation for Proposed Residential Development

Address: 1 of 1

JH

2982

1.571

18-Sep-20

Peak:

Remoulded:
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some clay, orange with light grey bands, hard, saturated, slightly to 

moderately plastic, trace charcoal inclusions

minor fine to coarse sand, trace fine angular gravel, brown, brownish orange 

and dark grey intermixed

Silty CLAY, minor fine to medium sand, light grey with light orange streaks, 

trace fine sub-rounded limonite gravel, very stiff, saturated, highly plastic 

[PUKETOKA FORMATION]

SILT, some clay, minor fine to coarse sand, trace fine sub-rounded gravel, 

grey, blue, brown and orange intermixed, very stiff, wet, moderately plastic 

Organic SILT, some clay, trace fine sand, black, stiff, saturated, moderately 

plastic [AMORPHOUS PEAT]

3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538 Logged By:

Date Started: 16-Jun-22 Ground Conditions: Slightly sloping, Grass Calibration Factor:

Drilled By: JH Coordinates: NZTM2000 E1769257.06 N5916543.39 Shear Vane No:
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Soil description in accordance with Guideline for the Field Classification and 

Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 

2005

G
ro

u
n

d
w

a
te

r 
L

e
v
e

l 
(m

)

Date Finished: 16-Jun-22 Groundwater Level (m): 1.0m (16-June-22) Calibration Date:

In-situ Field Testing

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer
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SILT, minor clay, trace fine to coarse sand, trace fine sub-angular gravel 

brownish-grey with orange mottles, stiff, moist, non-plastic [FILL]

saturated

1.5 1.5

2.0 2.0

2.5 2.5

3.0 3.0

3.5 3.5

4.0 4.0

Fine to coarse sandy SILT, minor silty clay bands, trace shell fragments to 

20mm, trace fine to medium sub-rounded gravel, grey, brown, green and 

orange intermixed, stiff, saturated, slightly plastic [MARINE DIPOSITS]

4.5 4.5

5.0 5.0

In-situ field testing in accordance with the following Standards:

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

End of Augerhole 5.0m

[TARGET DEPTH]
Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610 Phone: +64 9 216 7330 Website: www.totalgroundengineering.com

PO Box 27294, Glen Eden, 0604, Auckland, New Zealand
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Client:

Project:

Address:

Test ID HA01 Cont… HA02 HA03 HA04 Cont… HA05 HA07 Cont…

Test from (m) 5.0 7.0 5.0 5.0 5.0 7.0 5.0 5.0 7.0

Depth (m)

0.1 1 20 3 5 3 17 1 1 16

0.2 1 20+ 5 6 3 16 2 2 18

0.3 1 8 6 4 16 4 2 20

0.4 3 9 8 5 17 5 4 20+

0.5 4 12 8 6 17 6 3

0.6 4 17 8 7 18 7 4

0.7 4 20 10 9 17 8 5

0.8 4 20+ 10 8 17 9 7

0.9 6 9 9 20 10 6

1.0 6 9 9 20+ 13 4

1.1 6 15 9 13 5

1.2 8 14 10 15 9

1.3 7 14 9 18 7

1.4 8 15 11 23 11

1.5 10 15 13 20+ 12

1.6 12 18 13 13

1.7 13 19 14 13

1.8 15 20 14 15

1.9 14 20+ 14 14

2.0 14 14 12

Test depth (m) 7.0 7.2 5.8 6.9 7.0 8.0 6.5 7.0 7.4

Blows/100mm penetration

In-situ field testing in accordance with Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

HND HMB Ltd                                                                                                                            

Geotechnical Investigation for Proposed Residential Development

3 Pigeon Mountain Road, Half Moon Bay, Auckland

Scala Penetrometer Testing

Date tested: 16-June-2022 Tested By: JH



Client: HA09
Project:
Address: 1 of 1

JH
2982

1.790
18-Jan-23

Peak:
Remoulded:
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End of Augerhole 5.0m
[TARGET DEPTH]

FI
LL

SILT, minor fine to coarse sand, minor clay, dark grey, dark greenish grey 
and brown intermixed, hard, wet, slightly plastic 

minor fine to medium sand, dark greyish brown, slightly plastic, trace while 
speckles

SILT, some clay, minor fine to coarse sand, light grey, stiff, wet, moderately 
plastic [PUKETOKA FORMATION]
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Drill Type: 50mmØ Hand Auger Project No: J00538

Date Started: 23-Aug-23 Ground Conditions: Slightly sloping, Grass

Logged By:

HND HMB Ltd Augerhole No.

3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.
Geotechnical Investigation for Proposed Residential Development

Calibration Factor:
Drilled By: JH Coordinates: NZTM2000 E1769249.41 N5916531.58 Shear Vane No:

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer

23-Aug-23 Groundwater Level (m): 3.0m (23-Aug-23) [Piezo screen 1.0m-5.0m] Calibration Date:

Soil description in accordance with Guideline for the Field Classification and 
Description of Soil and Rock for Engineering Purposes , NZ Geotechnical Society Inc., 
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SILT, trace fine to coarse sand, trace clay, dark brown, stiff, moist, slightly 
plastic [TOPSOIL/FILL]

Silty CLAY, trace fine sand, trace fine to medium rounded gravel, brownish 
orange with light grey streaks, stiff, moist, highly plastic [FILL]

SILT, minor to some clay, trace fine to coarse sand, trace fine angular sub-
rounded gravel, dark grey with brown mottles, hard, moist, slightly plastic 

orange grey and brown intermixed

Silty CLAY, trace fine to coarse sand, light grey with orange streaks, stiff, 
moist, highly plastic 

SILT, some fine to coarse sand, minor fine rounded gravel, minor to some 
clay, light grey and reddish brown intermixed, stiff, moist, non to slightly 
plastic
groundwater seepage 

Silty CLAY, trace fine to coarse sand, light grey with orange streaks, stiff, wet, 
highly plastic 

In-situ Field Testing

1.5

2.0 2.0

2.5 2.5

Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

3.0 3.0

3.5 3.5

4.0 4.0

4.5 4.5

5.0 5.0
In-situ field testing in accordance with the following Standards:

Phone: +64 9 216 7330 Website: www.totalgroundengineering.com
PO Box 27294, Glen Eden, 0604, Auckland, New Zealand
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Client: HA10
Project:
Address: 1 of 1

JH
2982

1.790
18-Jan-23

Peak:
Remoulded:
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SILT, minor clay, trace fine to medium angular gravel, brown and brownish 
orange intermixed, stiff, hard, moist, slightly plastic [FILL]

dark greyish brown with brown mottles

SILT, some clay, minor fine to medium sand, light grey with dark orange and 
black mottles, hard, moist, slightly plastic                                      [PUKETOKA 
FORMATION]

Clayey SILT, trace fine to medium sand, light grey with orange streaks hard, 
moist, moderately plastic

SILT, some fine to medium sand, minor clay, light grey with orange and red 
streaks, stiff, moist, non to slightly plastic 

Shear Vane Testing: Guideline for Hand Held Shear Vane Test, NZGS, August 2001

Total Ground Engineering Ltd. 27C Waipareira Ave, Henderson, 0610 Phone: +64 9 216 7330 Website: www.totalgroundengineering.com
PO Box 27294, Glen Eden, 0604, Auckland, New Zealand

4.5 4.5

5.0 5.0
In-situ field testing in accordance with the following Standards:

Scala Penetrometer Testing: NZS 4402:1988, Test 6.5.2, Dynamic Cone Penetrometer

Silty fine to medium SAND, light grey and reddish orange, loose to medium 
dense, moist

SILT, some clay, trace fine to medium sand, light yellowish orange, stiff, 
moist, highly plastic 

End of Augerhole 5.0m
[TARGET DEPTH]
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Fine to medium sandy SILT, light grey with light red bands, stiff, moist, non-
plastic 
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In-situ Field Testing

Shear Strength (kPa) Dynamic Cone (Scala) Penetrometer
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Date Finished: 24-Aug-23 Groundwater Level (m): 4.0m (23-Aug-23) [Piezo screen 1.0m-5.0m] Calibration Date:
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Drilled By: JH Coordinates: NZTM2000 E1769245.15 N5916467.04 Shear Vane No:
Date Started: 24-Aug-23 Ground Conditions: Slightly sloping, Grass Calibration Factor:

HND HMB Ltd Augerhole No.
Geotechnical Investigation for Proposed Residential Development
3 Pigeon Mountain Road, Half Moon Bay, Auckland Sheet No.

Drill Type: 50mmØ Hand Auger Project No: J00538 Logged By:
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Appendix B

Existing Retaining Wall Details 













Ryan Kieu
Textbox
Appendix C

Analysis Outputs and Design Calcs

Retaining wall design information summary 

- updated in January 2026





File: J00538 - WB Wall 2025_rev2
Tab: 2D Plate - SED

Plaxis Material Properties
Input

Project; 3 Pigeon Mountain Road
Number; J00538

Job; Western Boundary Retaining Wall

Analysed 
Sections

Section 1 - 
Existing 

Wall

Section 2 - 
Existing 

Wall

Section 3 - 
Existing 

Wall

Section 2 - 
Proposed

Existing Retaining Height 1.0 m 2.0 m 1.87 m 2.0m
Timber Pole Category Normal Normal Normal Normal
Unit Weight of Timber Pole γp 5.3955 5.3955 5.3955 5.3955

Unit Weight of Soil γs 17 17 17 17
Diameter of Pile d 0.2 0.25 0.35 0.35
Radius r 0.1 0.125 0.175 0.175
Pile Spacing s 1.0 1.0 1.0 1.0
Area A 0.0314159 0.0490874 0.0962113 0.0962113

8.7 8.7 8.7 8.7
8.70E+06 8.70E+06 8.70E+06 8.70E+06

Second Moment of Area I 7.854E-05 0.0001917 0.0007366 0.0007366
Plaxis Virtual Depth d 0.1731 0.2168 0.3031 0.303
Plaxis Virtual Width of Pile bp 0.18149 0.2264178 0.3174242 0.317529
Virtual width of soil between piles bs 0.81851 0.7735822 0.6825758 0.682471
Weighted average unit weight of wall γw 14.893899 14.372534 13.316451 13.315235
Axial Stiffness EA 2.73E+05 4.27E+05 8.37E+05 8.37E+05
Flexural Stiffness EI 6.83E+02 1.67E+03 6.41E+03 6.41E+03
Weight of Wall w 0 0 0 0

Design Strength of Timber Pole
Plaxis Pile Moment M - - - 7.0
Plaxis Pile Shear V - - - 9.6
Depth to Max Plaxis Pile Moment l - - - 3.5
Assumed Pile Diameter Taper t - - - 8
Pile Spacing s 1.0 1.0 1.0 1.0
Earth Load Factor 1.5 1.5 1.5 1.5
Deisgn Moment M* #VALUE! #VALUE! #VALUE! 10.5
Design Shear V* #VALUE! #VALUE! #VALUE! 14.4
Strength Reduction Factor for Timber Poles φ 0.8 0.8 0.8 0.8
Duration of Load Factor (permanent earth load) k1 0.6 0.6 0.6 0.6
Parallel Support Factor k4 1.0 1.0 1.0 1.0
Grid System Factor k5 1.0 1.0 1.0 1.0
Stability Factor for Bending and Shear (d/b = 1) k8 1.0 1.0 1.0 1.0
Peeling or Shaving Factor for Bending k20 0.85 0.85 0.85 0.85
Steaming Factor for Bending k21 0.85 0.85 0.85 0.85
Peeling or Shaving Factor for Shear k20 1.0 1.0 1.0 1.0
Steaming Factor for Shear k21 0.9 0.9 0.9 0.9
Dry Use Factor k22 1.0 1.0 1.0 1.0

Characteristic Bending Strength fb 38 38 38 38
Characteristic Shear Strength fs 3.1 3.1 3.1 3.1

Second Moment of Area at Critical Depth Z #VALUE! #VALUE! #VALUE! 5,302,434
Shear Area As 20943.951 32724.923 64140.85 64140.85
Design Bending Moment M* #VALUE! #VALUE! #VALUE! 10.5
Design Bending Strength φM #VALUE! #VALUE! #VALUE! 69.9

#VALUE! M*/φM #VALUE! #VALUE! #VALUE! 15%
Design Shear Force V* #VALUE! #VALUE! #VALUE! 14.4
Design Shear Strength φV 28.0 43.8 85.9 85.9

#VALUE! V*/φV #VALUE! #VALUE! #VALUE! 17%
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Proposed Retaining Wall Design Information Summary 



Date 19/02/2026

Analysed Section
 Eixsting Timber 
Retaining Wall - 
Wall Top Level 

 Toe level of 
the existing 

timber 
retaining wall

Exising ground 
level at 8.0m 

away from the 
boundary

Design 
Finished Floor 
Level of Upper 

Platform

Design 
Finished Floor 
Level of Lower 

Platform

550 mm Sub 
Excavation 
Levels from 
Upper FFL

550 mm Sub 
Excavation Levels 
from Lower FFL

Proposed Max 
Excavation 

Depth at Upper 
Platform FFL (m)

Proposed Max 
Excavation 
Depth at 

Lower 
Platform FFL 

(m)

Approximate 
Groundwater 

Drawdown Depth 
(m)

Retaining 
Height of the 

existing 
retaining wall 

(m)

Prelim 
proposed 

retaining wall 
height (m)

Prelim. 
Proposed 
Retaining 

Height (m) (inc 
550mm 

excavation)

Coordinate of 
SW (Top level of 
EXTG RW as the 
reference point)

Coordinate of 
WW (Top level 
of EXTG RW as 
the reference 

point)

Section 1 12.56 11.35 10.75 - 9.80 - 9.25 2.10 1.5 0.1 1.21 2.76 3.31 (-1.4, 9.5) (-3, 10.5)
Section 2 16.08 13.64 13.00 14.74 12.03 14.19 11.48 -0.55 1.5 0.1 2.44 1.34 1.89 (-1.6, 14.5) (-3.2, 15.0)
Section 3 18.81 17.31 17.00 15.85 13.19 15.30 12.64 2.01 4.4 3.0 1.50 3.0 3.51 (-1.7, 17.0) (-3.2, 17.1)

Proposed Retaining Wall Analysed Sections Summary updated in Jan 2026
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File: J00538 - WB Wall 2025_rev2
Tab: 2D Plate -UC

Plaxis Material Properties
Date: 1/12/2025 Input

Project; 3 Pigeon Mountain Road
Number; J00538

Job; Western Boundary Retaining Wall

Information Analysed Section Section 1 Section3 Reference
Steel Pile Designation 250UC89.5 310UC158
Unit Weight of Steel γst 77 77 kN/m3

Unit Weight of Soil γs 17 17 kN/m3 refer Plaxis soil

Pile Spacing s 1.0 1.0 m

11400 20100 mm2

0.0114 0.0201 m2

0.0114 0.0201 m2/m
200 200 GPa

2.00E+08 2.00E+08 kN/m2

143,000,000 388,000,000 mm4

0.000143 0.000388 m4

0.000143 0.000388 m4/m
Plaxis Virtual Depth d 0.3055 0.4813 m from Plaxis
Plaxis Virtual Width of Pile bp 0.03732 0.04176 m/m
Virtual width of soil between piles bs 0.96268 0.95824 m/m
Weighted average unit weight of wall γw 19.24 19.51 kN/m3

Axial Stiffness EA 2.28E+06 4.02E+06 kN/m
Flexural Stiffness EI 2.86E+04 7.76E+04 kN·m2/m
Weight of Wall w 0.219 0.392 kN/m/m

Design Strength of Piles

Plaxis Pile Moment M 21.3 57.3 kNm/m from Plaxis
Plaxis Pile Shear V 20.6 42.7 kN/m from Plaxis
Pile Spacing s 1.0 1.0 m
Earth Load Factor 1.5 1.5
Deisgn Moment M* 32.0 86.0 kNm
Design Shear V* 30.9 64.0 kN

Strength Reduction Factor for Bending and Shear φ 0.9 0.9 Table 3.3(1)
Yield Strength fy 300 300 MPa

Second Moment of Area at Critical Depth Z 1,100,000 2,370,000 mm3

Web Shear Area Aw 2362.5 4348.9 mm2

Design Bending Moment M* 32.0 86.0 kNm
Design Bending Strength φM 297.0 639.9 kNm Eq 5.2.1

Pile ok for Bending M*/φM 11% 13%
Design Shear Force V* 30.9 64.0 kN
Design Shear Strength φV 382.7 704.5 kN clause 5.11.4.1

Pile ok for Shear V*/φV 8% 9%
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Section 1

Design Spreadsheets Calculations and Plaxis Analysis Outputs

Ryan Kieu
Textbox
Section 1 Plaxis Analysis Phases
Phase 0: Initial Phase (Initialize the model)
Phase 1: Neighboring Property Loading and Western Timber Retaining Wall Installation
Phase 2: Install Proposed Retaining Wall (Previous phase displacement reset) 
Phase 3: Backfill behind Proposed Wall
Phase 4: Excavation of the Platform in front of the Wall (550mm below FFL) (Steady state groundwater draw-down analysis)
   Phase 4.1: Worst Ground Water Scenario     
   Phase 4.2: Seismic Scenario
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Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 Ground Profile 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Deformed mesh |u| (at true scale)

Maximum value = 9.677*10-3 m (Element 291 at Node 3607)
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Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 NG Uy 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Total displacements uy (scaled up 50.0 times)

Maximum value = 9.667*10-3 m (Element 291 at Node 3607)

Minimum value = -8.198*10-3 m (Element 158 at Node 1841)

[*10-3 m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount RdSect 1 WG Uy 18/12/2025

J00538 PMR Section 1_HS_ ... 453 Total Ground Engineering

Total displacements uy (scaled up 50.0 times)

Maximum value = 0.01050 m (Element 308 at Node 3386)

Minimum value = -7.552*10-3 m (Element 158 at Node 1841)

[*10-3 m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 NG Wall Def 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Total displacements ux (scaled up 500 times)

Maximum value = 6.191*10-3 m (Element 4 at Node 1830)

Minimum value = 0.5290*10-3 m (Element 21 at Node 3194)

[*10-3 m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd WG Wall Def 18/12/2025

J00538 PMR Section 1_HS_ ... 453 Total Ground Engineering

Total displacements ux (scaled up 200 times)

Maximum value = 0.01802 m (Element 4 at Node 1830)

Minimum value = 3.152*10-3 m (Element 21 at Node 3194)
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Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd  Sect 1 NG Axial 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Axial forces N (scaled up 0.200 times)

Maximum value = 0.06220 kN/m (Element 4 at Node 1830)

Minimum value = -17.30 kN/m (Element 8 at Node 1445)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 NG SF 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Shear forces Q (scaled up 0.100 times)

Maximum value = 9.155 kN/m (Element 11 at Node 1532)

Minimum value = -11.34 kN/m (Element 8 at Node 1445)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 NG  BM 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Bending moments M (scaled up 0.200 times)

Maximum value = 10.69 kN m/m (Element 13 at Node 1519)

Minimum value = -4.331 kN m/m (Element 18 at Node 1606)

[kN m/m]
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Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd  Sect 1 WG Axial 18/12/2025

J00538 PMR Section 1_HS_ ... 453 Total Ground Engineering

Axial forces N (scaled up 0.200 times)

Maximum value = 0.2445 kN/m (Element 16 at Node 2422)

Minimum value = -16.56 kN/m (Element 8 at Node 1445)

[kN/m]
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Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 WG BM 18/12/2025

J00538 PMR Section 1_HS_ ... 453 Total Ground Engineering

Bending moments M (scaled up 0.200 times)

Maximum value = 13.20 kN m/m (Element 13 at Node 1520)

Minimum value = -4.833 kN m/m (Element 18 at Node 1608)

[kN m/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 WG SF 18/12/2025

J00538 PMR Section 1_HS_ ... 453 Total Ground Engineering

Shear forces Q (scaled up 0.100 times)

Maximum value = 10.40 kN/m (Element 11 at Node 1533)

Minimum value = -13.98 kN/m (Element 8 at Node 1445)

[kN/m]
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Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 Seismic BM 18/12/2025

J00538 PMR Section 1_HS_ ... 331 Total Ground Engineering

Bending moments M (scaled up 0.0500 times)

Maximum value = 12.42 kN m/m (Element 14 at Node 1367)

Minimum value = -21.30 kN m/m (Element 18 at Node 1606)

[kN m/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 Seismic Axial 18/12/2025

J00538 PMR Section 1_HS_ ... 331 Total Ground Engineering

Axial forces N (scaled up 0.100 times)

Maximum value = 2.278 kN/m (Element 17 at Node 1978)

Minimum value = -22.59 kN/m (Element 8 at Node 1445)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 Seismic SF 18/12/2025

J00538 PMR Section 1_HS_ ... 331 Total Ground Engineering

Shear forces Q (scaled up 0.0500 times)

Maximum value = 18.43 kN/m (Element 11 at Node 1532)

Minimum value = -20.58 kN/m (Element 21 at Node 3190)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Sect 1 FOS 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Sect 1 FoS
NG 
WG
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Flow 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Groundwater flow |q| (scaled up 500 times)

Maximum value = 2.917*10-3 m/day (Element 296 at Stress point 3543)

Minimum value = 0.8053*10-9 m/day (Element 159 at Stress point 1899)

[*10-3 m/day]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd Flow rate 18/12/2025

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Groundwater flow |q| (scaled up 500 times)

Maximum value = 2.131*10-3 m/day

Minimum value = 0.1330*10-3 m/day

Total discharge is -4.204*10-3 m³/day/m

[*10-3 m/day]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mount Rd - Section 1 EXTG Deflection 17/02/2026

J00538 PMR Section 1_HS_ ... 108 Total Ground Engineering

Total displacements ux (scaled up 500 times)

Maximum value = 2.950*10-3 m (Element 5 at Node 921)

Minimum value = 2.421*10-3 m (Element 7 at Node 953)

[*10-3 m]
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Section 2 Plaxis Analysis Phases

Phase 0: Initial Phase (Initialize the model)

Phase 1: Neighboring Property Loading and Western Timber Retaining Wall Installation.

Phase 2: Install Proposed Retaining Wall (Previous phase displacement reset) 

Phase 3: Backfill behind Proposed Wall

Phase 4: Earthworks (Fill) of the Upper Platform in front of the Wall (550mm below FFL) Steady state groundwater drawdown analysis)

Phase 5: Excavation of the Lower Platform (550 mm below FFL)  (Steady state groundwater drawdown analysis)     

     Phase 5.1: Worst Ground Water Scenario     

     Phase 5.2: Seismic Scenario
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Design Spreadsheets Calculations and Plaxis Analysis Outputs
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 Ground Profile 18/12/2025

J00538 PMR Section 2 r5_tim ... 742 Total Ground Engineering

Deformed mesh |u| (at true scale)

Maximum value = 0.02728 m (Element 153 at Node 2108)
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road  Sect 2 NG Uy 18/12/2025

J00538 PMR Section 2 r5_tim ... 366 Total Ground Engineering

Total displacements uy (scaled up 50.0 times)

Maximum value = 2.586*10-3 m (Element 416 at Node 4811)

Minimum value = -0.01680 m (Element 153 at Node 2113)

[*10-3 m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 WG Uy 18/12/2025

J00538 PMR Section 2 r5_tim ... 742 Total Ground Engineering

Total displacements uy (scaled up 50.0 times)

Maximum value = 4.306*10-3 m (Element 416 at Node 4811)

Minimum value = -0.01987 m (Element 153 at Node 2113)

[*10-3 m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 NG Wall Def 18/12/2025

J00538 PMR Section 2 r5_tim ... 366 Total Ground Engineering

Total displacements ux (scaled up 200 times)

Maximum value = 0.01044 m (Element 1 at Node 574)

Minimum value = 0.1735*10-3 m (Element 24 at Node 3742)
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 WG Wall Deflect 18/12/2025

J00538 PMR Section 2 r5_tim ... 742 Total Ground Engineering

Total displacements ux (scaled up 100 times)

Maximum value = 0.02177 m (Element 1 at Node 574)

Minimum value = 1.194*10-3 m (Element 24 at Node 3742)
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 NG Axial 18/12/2025

J00538 PMR Section 2 r5_tim ... 366 Total Ground Engineering

Axial forces N (scaled up 0.100 times)

Maximum value = 0.1198 kN/m (Element 1 at Node 574)

Minimum value = -27.20 kN/m (Element 21 at Node 2452)

[kN/m]

   0

   40

   80

   120

   160

   200

   240

   280

-32.00 -28.00 -24.00 -20.00 -16.00 -12.00 -8.00 -4.00 0.00 4.00 8.00 12.00 16.00 20.00 24.00

-4.00

0.00

4.00

8.00

12.00

16.00

20.00

24.00



Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 NG BM 18/12/2025

J00538 PMR Section 2 r5_tim ... 366 Total Ground Engineering

Bending moments M (scaled up 0.500 times)

Maximum value = 5.157*10-15 kN m/m (Element 1 at Node 574)

Minimum value = -4.544 kN m/m (Element 17 at Node 1274)

[kN m/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2NG SF 18/12/2025

J00538 PMR Section 2 r5_tim ... 366 Total Ground Engineering

Shear forces Q (scaled up 0.500 times)

Maximum value = 2.275 kN/m (Element 20 at Node 2316)

Minimum value = -2.928 kN/m (Element 15 at Node 490)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 WG Axial 18/12/2025

J00538 PMR Section 2 r5_tim ... 742 Total Ground Engineering

Axial forces N (scaled up 0.200 times)

Maximum value = 0.1165 kN/m (Element 1 at Node 574)

Minimum value = -11.32 kN/m (Element 21 at Node 2452)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road WG BM 18/12/2025

J00538 PMR Section 2 r5_tim ... 742 Total Ground Engineering

Bending moments M (scaled up 0.500 times)

Maximum value = 0.8334*10-15 kN m/m (Element 1 at Node 574)

Minimum value = -6.697 kN m/m (Element 18 at Node 2314)

[kN m/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 WG SF 18/12/2025

J00538 PMR Section 2 r5_tim ... 742 Total Ground Engineering

Shear forces Q (scaled up 0.500 times)

Maximum value = 2.682 kN/m (Element 23 at Node 3527)

Minimum value = -2.146 kN/m (Element 15 at Node 489)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 Seismic Axail 18/12/2025

J00538 PMR Section 2 r5_tim ... 498 Total Ground Engineering

Axial forces N (scaled up 0.200 times)

Maximum value = 0.1100 kN/m (Element 1 at Node 574)

Minimum value = -18.16 kN/m (Element 21 at Node 2451)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road  Sect 2 Seismic BM 18/12/2025

J00538 PMR Section 2 r5_tim ... 498 Total Ground Engineering

Bending moments M (scaled up 0.500 times)

Maximum value = -0.2671*10-15 kN m/m (Element 24 at Node 3742)

Minimum value = -6.139 kN m/m (Element 20 at Node 2315)

[kN m/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road  Sect 2 Seismic SF 18/12/2025

J00538 PMR Section 2 r5_tim ... 498 Total Ground Engineering

Shear forces Q (scaled up 0.200 times)

Maximum value = 7.267 kN/m (Element 23 at Node 3529)

Minimum value = -9.607 kN/m (Element 22 at Node 3526)

[kN/m]
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 FoS 18/12/2025

J00538 PMR Section 2 r5_tim ... 484 Total Ground Engineering
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Project description

Project filename Step

Date

Company

J00538 3 Pigeon Mountain Road Sec 2 Discharge rate 18/12/2025

J00538 PMR Section 2 r5_tim ... 366 Total Ground Engineering

Groundwater flow |q| (scaled up 500 times)

Maximum value = 3.120*10-3 m/day

Minimum value = 0.06536*10-3 m/day

Total discharge is 1.522*10-3 m³/day/m

[*10-3 m/day]
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Project description

Step

Date

Company

J00538 3 Pigeon Mountain Road Sect 2 EXTG wall def 17/02/2026
Project filename

J00538 PMR Section 2 tim ... 136 Total Ground Engineering

Total displacements ux (scaled up 500 times)

Maximum value = 3.331*10-3 m (Element 9 at Node 134)

Minimum value = 0.7481*10-3 m (Element 19 at Node 1869)
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 - Ground Model 18/12/2025

J00538 PMR Section 3 r12_U ... 79 Total Ground Engineering

Deformed mesh |u| (at true scale)

Maximum value = 0.01874 m (Element 105 at Node 78)
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Project filename Step

Date

Company

Project description

J00539 Pigeon Mt Rd Sect 3 - Lower Ex NG Uy 18/12/2025

J00538 PMR Section 3 r12_U ... 79 Total Ground Engineering

Total displacements uy (scaled up 50.0 times)

Maximum value = 0.01037 m (Element 1069 at Node 847)

Minimum value = -0.01046 m (Element 107 at Node 176)

[*10-3 m]
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Phase 5 differential Settlements at different interval points calculation details 

Ryan Kieun
Placed Image



Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 WG Uy 18/12/2025

J00538 PMR Section 3 r12_U ... 95 Total Ground Engineering

Total displacements uy (scaled up 50.0 times)

Maximum value = 0.01340 m (Element 1076 at Node 478)

Minimum value = -0.01262 m (Element 105 at Node 74)

[*10-3 m]
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 - Wall Deflect NG 18/12/2025

J00538 PMR Section 3 r12_U ... 79 Total Ground Engineering

Total displacements ux (scaled up 200 times)

Maximum value = 0.01727 m (Element 4 at Node 81)

Minimum value = 1.105*10-3 m (Element 22 at Node 8958)
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 - Wall Def WG 18/12/2025

J00538 PMR Section 3 r12_U ... 92 Total Ground Engineering

Total displacements ux (scaled up 50.0 times)

Maximum value = 0.03694 m (Element 4 at Node 81)

Minimum value = 2.573*10-3 m (Element 22 at Node 8958)
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 NG AXial 18/12/2025

J00538 PMR Section 3 r12_U ... 79 Total Ground Engineering

Axial forces N (scaled up 0.200 times)

Maximum value = 0.02139 kN/m (Element 4 at Node 81)

Minimum value = -17.74 kN/m (Element 16 at Node 471)
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 NG SF 18/12/2025

J00538 PMR Section 3 r12_U ... 79 Total Ground Engineering

Shear forces Q (scaled up 0.100 times)

Maximum value = 9.313 kN/m (Element 20 at Node 3252)

Minimum value = -15.45 kN/m (Element 9 at Node 471)
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 NG BM 18/12/2025

J00538 PMR Section 3 r12_U ... 79 Total Ground Engineering

Bending moments M (scaled up 0.0500 times)

Maximum value = 34.81 kN m/m (Element 21 at Node 2653)

Minimum value = -0.1029*10-12 kN m/m (Element 4 at Node 81)
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 - WG Axial 18/12/2025

J00538 PMR Section 3 r12_U ... 92 Total Ground Engineering

Axial forces N (scaled up 0.200 times)

Maximum value = 0.01711 kN/m (Element 4 at Node 81)

Minimum value = -20.06 kN/m (Element 13 at Node 2652)

[kN/m]
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 WG SF 18/12/2025

J00538 PMR Section 3 r12_U ... 92 Total Ground Engineering

Shear forces Q (scaled up 0.0500 times)

Maximum value = 22.65 kN/m (Element 23 at Node 7904)

Minimum value = -22.00 kN/m (Element 13 at Node 2227)

[kN/m]
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Project description

Project filename Step

Date

Company

J00539 Pigeon Mt Rd Sect 3 - WG BM 18/12/2025

J00538 PMR Section 3 r12_U ... 92 Total Ground Engineering

Bending moments M (scaled up 0.0500 times)

Maximum value = 54.92 kN m/m (Element 21 at Node 3250)

Minimum value = -1.825*10-15 kN m/m (Element 22 at Node 8958)
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SECTION 3 SEISMIC LOADING SCENARIO
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J00539 Pigeon Mt Rd Sect 3 Seismic Axial 18/12/2025

J00538 PMR Section 3 r12_U ... 224 Total Ground Engineering

Axial forces N (scaled up 0.100 times)

Maximum value = 6.307*10-3 kN/m (Element 4 at Node 81)

Minimum value = -24.88 kN/m (Element 16 at Node 471)
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Shear forces Q (scaled up 0.0500 times)

Maximum value = 42.65 kN/m (Element 23 at Node 7906)

Minimum value = -33.45 kN/m (Element 17 at Node 6183)
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Maximum value = 57.30 kN m/m (Element 24 at Node 6667)

Minimum value = -2.312 kN m/m (Element 7 at Node 278)
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SECTION 3 FACTOR OF SAFETY ANALYSIS
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J00539 Pigeon Mt Rd Sect 3 - Flow 18/12/2025
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Groundwater flow |q| (scaled up 100 times)

Maximum value = 0.01418 m/day (Element 1159 at Stress point 13897)

Minimum value = 1.743*10-9 m/day (Element 1163 at Stress point 13945)

[m/day]

   0

   0.025

   0.05

   0.075

   0.1

   0.125

   0.15

   0.175

   0.2

   0.225

   0.25

-16.00 -12.00 -8.00 -4.00 0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00

-4.00

0.00

4.00

8.00

12.00

16.00

20.00



Output Version 2024.3.0.95

Project description

Project filename Step

Date

Company
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Groundwater flow |q| (scaled up 100 times)

Maximum value = 0.01154 m/day

Minimum value = 0.9522*10-6 m/day

Total discharge is -4.175*10-3 m³/day/m
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SECTION 3 EXISTING WALL DEFLECTION UNDER NORMAL GROUNDWATER CONDITION
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Total displacements ux (scaled up 200 times)

Maximum value = 0.01340 m (Element 1 at Node 167)

Minimum value = 6.039*10-3 m (Element 12 at Node 961)
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SPECIFICATION:

1. MATERIAL PROPERTIES

CONCRETE:  CHARACTERISTIC COMPRESSIVE STRENGTH F'C = 30 MPa
UNLESS OTHERWISE NOTED.

DRAIN COIL: 110mm DIAMETER

GEOFABRIC: BIDIM A19

DRAINAGE AGGREGATE: SINGLE/DUAL GRADED (IE. DRAINAGE 40, DRAINAGE 20/40,
SGC 25/7) ENCAPSULATED IN BIDIM A19 (OR SIMILAR) 
FILTER CLOTH OR, SELF FILTERING AGGREGATE (IE. SAP50
EX TAUPO/KAMO)

2. MINIMUM CONCRETE COVER TO STEEL POLES IS 75mm WITH A MINIMUM COVER OF 100mm AT THE
PILE BASE. THIS WILL REQUIRE EITHER A PACKER OR POURING OF A PUNCH PAD TO ACHIEVE
DESIGN.

3. ENDS OF CUT RAILS SHALL BE FLOODED WITH A COPPER NAPTHENATE TYPE WOOD
PRESERVATIVE.

4. THE MAXIMUM RETAINING HEIGHT AND SURCHAGE SLOPE SHALL BE AS SPECIFIED ON THE DESIGN
AND SHALL NOT BE EXCEEDED UNLESS APPROVED BY THE DESIGN ENGINEER.

5. THE EXTENT OF EXCAVATION REQUIRED SHALL BE MARKED OUT ON THE GROUND HAVING REGARD
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6. A PERFORATED SUBSOIL DRAIN WITH FILTER SOCK SHALL BE LAID AND SURROUNDED IN
APPROVED DRAINAGE-GRADED AGGREGATE OR SCORIA WITH INVERT BELOW TOE GROUND
LEVELS CONNECTED TO A FREE OUTLET AT A POINT OF SAFE DISCHARGE OR CONNECTED TO
STORMWATER SYSTEM.

7. THE CONTRACTOR SHALL REFER TO THE DESIGN ENGINEER AS SOON AS POSSIBLE FOR FURTHER
INSTRUCTION SHOULD ANY UNFORESEEN  CIRCUMSTANCE OR ABNORMAL SITE CONDITION BE
ENCOUNTERED DURING CONSTRUCTION.

8. HORIZONTAL ALIGNMENT OF POLES SHALL VARY BY NO MORE THAN 25mm WHEN PLACING A
STRAIGHT-EDGE ACROSS THE FRONT FACE OF THREE CONSECUTIVE POLES.
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SPECIFICATION:

1. MATERIAL PROPERTIES

CONCRETE:  CHARACTERISTIC COMPRESSIVE STRENGTH F'C = 30 MPa
UNLESS OTHERWISE NOTED.

STEEL UC'S: GRADE 300 MINIMUM.
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GEOFABRIC: BIDIM A19
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FILTER CLOTH OR, SELF FILTERING AGGREGATE (IE. SAP50
EX TAUPO/KAMO)

GALVANISING: ALL STEEL TO BE GALVANISED TO AS/NZS4680 GRADE HDG 900

2. MINIMUM CONCRETE COVER TO STEEL POLES IS 75mm WITH A MINIMUM COVER OF 100mm AT THE
PILE BASE. THIS WILL REQUIRE EITHER A PACKER OR POURING OF A PUNCH PAD TO ACHIEVE
DESIGN.

3. ENDS OF CUT RAILS SHALL BE FLOODED WITH A COPPER NAPTHENATE TYPE WOOD
PRESERVATIVE.

4. THE MAXIMUM RETAINING HEIGHT AND SURCHAGE SLOPE SHALL BE AS SPECIFIED ON THE DESIGN
AND SHALL NOT BE EXCEEDED UNLESS APPROVED BY THE DESIGN ENGINEER.

5. THE EXTENT OF EXCAVATION REQUIRED SHALL BE MARKED OUT ON THE GROUND HAVING REGARD
TO THE POSITIONS OF POLES, WORKING SPACE FOR CONSTRUCTION, BACKFILL AND DRAINAGE
PROVISIONS.

6. A PERFORATED SUBSOIL DRAIN WITH FILTER SOCK SHALL BE LAID AND SURROUNDED IN
APPROVED DRAINAGE-GRADED AGGREGATE OR SCORIA WITH INVERT BELOW TOE GROUND
LEVELS CONNECTED TO A FREE OUTLET AT A POINT OF SAFE DISCHARGE OR CONNECTED TO
STORMWATER SYSTEM.

7. THE CONTRACTOR SHALL REFER TO THE DESIGN ENGINEER AS SOON AS POSSIBLE FOR FURTHER
INSTRUCTION SHOULD ANY UNFORESEEN  CIRCUMSTANCE OR ABNORMAL SITE CONDITION BE
ENCOUNTERED DURING CONSTRUCTION.

8. HORIZONTAL ALIGNMENT OF POLES SHALL VARY BY NO MORE THAN 25mm WHEN PLACING A
STRAIGHT-EDGE ACROSS THE FRONT FACE OF THREE CONSECUTIVE POLES.
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PROJECT

Issue Description

Check all dimensions and levels on site before commencing construction.
This drawing and design remains the property of Total Ground Engineering and may not be
reproduced without the written permission of Total Ground Engineering.
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LEGEND:

NOTES:

1. Locations of features approximate only.

2. Original sheet size A3.

3. Levels refer to provided survey data.

4. Existing dwellings and stormwater pipes to
be pre-construction condition surveyed as
a baseline report.

Building Settlement Monitoring Points

DMxx
Wall Deflection Monitoring Points
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BSxx

GSxx Ground Settlement Monitoring Points
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