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Land-Use Consent for 

Amanda Marsh 

51 School Road, Paihia 

 

8 August 2025 

Attention: Liz Searle and Whitney Peat (Resource Consents – Team Leaders), Far North District Council  

 

Please find attached: 

• an application form for a Land-use Resource Consent to construct retaining wall structures 
within the subject site and adjoining road reserve within the Residential Zone; and 

• an Assessment of Environmental Effects of the potential and actual effects of the proposal on 
the environment. 

The application has been assessed as a Restricted Discretionary Activity under the Far North 
Operative District Plan and a Permitted Activity under the Proposed District Plan.   

 

If you require further information, please do not hesitate to contact our office.  

 

 

NORTHLAND PLANNING & DEVELOPMENT 2020 LIMITED 

 

 

   

Regards,     Reviewed by: 

 
 

Alex Billot 

Resource Planner 

 

Rochelle Jacobs 

Director/Senior Planner 
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Assessment of Environment Effects Report 

1. Description of the Proposed Activity 

1.1. The Applicant is seeking resource consent to construct two retaining walls at 51 School Road, 

Paihia. The proposed retaining walls will replace two existing dilapidated retaining walls. RW01 

will be located along the western boundary of the site, slightly upslope of the existing timber 

retaining wall and concrete driveway. This proposed retaining wall will encroach into the road 

reserve for approximately a 13m length, where it will support an existing unsupported cut bank. 

A License to Occupy (LTO) Application has been included within Appendix 4 of this application. 

It is requested this LTO is processed in concurrently with this resource consent application. The 

Applicant is proposing to widen the concrete driveway and parking/turning area by cutting back 

the property and supporting the cut with a new timber pole retaining wall. Haigh Workman Ltd 

(Haigh Workman) have completed a Geotechnical Assessment and Retaining Wall Design Report 

included within Appendix 3 which indicates that this retaining wall will support a maximum 

height of 2.8m.  

 

1.2. RW02 will replace the existing timber pole wall supporting the parking/turning area along the 

western side of the existing dwelling. Based on the Report prepared by Haigh Workman, the 

proposed retaining wall RW02 will support a maximum height of 2 metres. Figure 1 below 

shows the location of the proposed retaining walls.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Site plan and images showing location of existing and 
proposed retaining walls. Image taken from Haigh Workman Report. 
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Figure 2: Images of the existing retaining wall and proposed location of RW01. Images taken from Haigh 
Workman Report. 

Figure 3: Haigh Workman Site Plan showing location of proposed retaining walls RW01 and RW02. Encroachment of 
RW01 into road reserve detailed. 
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1.3. The proposed retaining wall RW01 results in an infringement of permitted rules 7.6.5.1.5 

Sunlight as well as 7.6.5.1.7 Setback from Boundaries, along the boundary which adjoins the 

road reserve (School Road). A License to Occupy (LTO) has been applied for and is attached 

within Appendix 4. We have been advised by the FNDC Team Leader for Resource Consents, 

Nick Williamson, that at present, ‘Council’s roading functions are in the process of being 

outsourced and it is unclear who holds the relevant delegated authority to issue written 

approvals on behalf of the Roading Authority. Unfortunately, this means we are currently unable 

to facilitate the written approval process.’ As such, no written approval has been sought as there 

is no avenue to seek written approval for an infringement of setback and sunlight to a road 

boundary.  

 

1.4. RW01 returns along the northern boundary of the subject 

site which adjoins Lot 15 DP57767 for a length of 2.1 

metres. Given that this portion of retaining will be less than 

10 metres in length and less than 2.7 metres in height, an 

exemption is applied for this portion of the retaining wall 

along the boundary of Lot 15 DP57767. RW02 will also 

encroach into the 1.2 metre setback with Lot 15 DP57767. 

Given only a portion of the 10 metre exemption was 

applied for RW01 along this boundary, it is considered that 

the portion of RW02 which encroaches into the 1.2m 

setback, can also be provided for as part of the exemption. 

This will bring the total length of retaining of RW01 and 

RW02 where an exemption is applied to less than 10 

metres in length along this one boundary.  

 

1.5. The proposal has therefore been assessed as a Restricted Discretionary Activity under the 

Operative District Plan (ODP).  

 

Figure 5: Enlarged image of site plan 
showing return of RW01 along boundary 
of Lot 15 DP57767 and location of RW02 
within 1.2m setback of Lot 15 DP57767. 

Figure 4: Image showing location of existing driveway to the site being located 
within the road reserve, hence the need for the encroachment. 
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2. Site Description 

2.1. The application site address is 51 School Road, Paihia.  The site is zoned Residential under the 

ODP but is in close proximity to the Paihia central business district to the north, which is zoned 

as Commercial. The Coastal Living zone borders the Residential zone to the south-east and 

north-east, with the Conservation zone covering the PNA area to the west/southwest of the 

site.  The site is legally described Lot 16 DP57767.  A copy of the record of title is attached at 

Appendix 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2. The site currently contains an existing dwelling and carport as per the site plan, which are 

congregated in the western portion of the site. Access to the site is existing, with an existing 

concreted driveway leading from the southwestern corner of the site to the northwestern 

corner, where the existing carport is located. The eastern portion of the site is utilised as open 

space for the dwelling. The topography of the site is quite steep, which slopes from west to east, 

hence the need for the proposed retaining wall designs, subject of this application.   

 

2.3. The existing built development is connected to existing Council reticulated wastewater, 

stormwater and water supply services.   

 

2.4. The surrounding environment is an established urban residential area.  The site is within walking 

distance of the Paihia town centre, local schools and community facilities. 

 

 

 

 

 

 

Figure 6: FNDC ODP zoning within the immediate area of the site. 

Figure 7: Aerial image of the site and surrounding environment. 
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3. Background 

Record of Title 

3.1. The Record of Title is contained within Appendix 2 of this application. The site is legally 

described as Lot 2 DP57767, with a land area of 1088m2. The site is held within Record of Title 

NA14C/801 which is dated 23 April 1968. There are no consent notices or easements registered 

on the title. 

 

Site Features 

3.2. The site is located within the Residential zone under the FNDC ODP and is zoned as General 

Residential under the Proposed District Plan (PDP).  

 

3.3. Under the Regional Policy Statement for Northland (RPSN), the site is shown to be within the 

Coastal Environment. 

 

3.4. The site is not shown to be registered as a HAIL site on the FNDC Maps, nor are there any 

historical sites registered on the property. 

 

3.5. The site is serviced by reticulated wastewater, water and stormwater. Haigh Workman have 

stated that there are no public pipes shown to be located within the area of the proposed works 

however there is a water meter at the start of the driveway as well as a light pole. Existing 

services such as power, chorus and water supply are recommended to be located accurately 

prior to excavations to ensure no services are disrupted.  

 

3.6. Due to the residential nature of the site and surrounding environment, the site is not shown to 

contain any areas of PNA or reserves, however the site is shown to be within an area where 

there is kiwi shown to be present.   

 

3.7. The site is not shown to be susceptible to natural hazards. 

 

3.8. The site is not shown to be within or near a Statutory Acknowledgement Area. 
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4. Weighting of Plans 

4.1. The site is zoned as General Residential under the Proposed District Plan as well as being within 

the Coastal Environment Overlay. 

 

4.2. The Council notified its’ PDP on 27 July 2022.  The period for public submissions closed on the 

21 October 2022.  A summary of submissions was notified on the 4 August 2023.  The further 

submission period closed on the 5 September 2023. It is apparent from the summary of 

submissions relating to the applicable zone that a large number relate to the application of 

these provisions.  Based on the volume and comprehensive nature of these submissions, the 

Council has confirmed that no other rules will have legal effect until such time as a decision is 

made on those provisions.   

 

4.3. District Plan hearings on submissions are currently underway and are scheduled to conclude in 

October 2025.  No decision on the PDP has been issued.  For this reason, little weight is given 

to the PDP provisions with the exception of those rules which have immediate legal effect.  

 

 

5. Activity Status of the Proposal 

Operative Far North District Plan (ODP) 

5.1. The site is zoned urban ‘Residential’ zone in the ODP. Urban residential activities are enabled in 

the Residential zone.  

 

5.2. An assessment of the relevant District Plan rule standards is set out in Table 1 and Table 2 below: 

Residential Zone Standards  

Table 1 - Assessment against the Residential Zone rule standards 

Plan 

Reference 

Rule Performance of Proposal 

7.6.5.1.1 Relocated Buildings This proposal is for the replacement of two retaining walls. 
No relocated buildings are proposed.  
 
Permitted. 
 

7.6.5.1.2 Residential Intensity As above, the proposal is for the replacement of two 

retaining walls such that the residential intensity for the 

site will remain unchanged.  

 

Permitted 

 

7.6.5.1.3 Scale of Activities The proposal does not include any other activities on the 
site other than for residential purposes. 
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Permitted 
 

7.6.5.1.4 Building Height The maximum height of the retaining walls will be 2.8m 
which is RW01.  
 
Permitted 
 

7.6.5.1.5 Sunlight The proposed RW01 will breach the permitted standards 
for sunlight along the western boundary which adjoins the 
road reserve.  As previously mentioned, there is no avenue 
at present for obtaining written approval from the roading 
authority and as such, no written approval has been sought 
or obtained. 
 
The portion of RW01 along the boundary of Lot 15 DP 
57767 is expected to be less than 2.7 metres in height and 
is for a length of 2.1 metres, such that an exemption is 
applied in this instance. It is not considered that RW02 
results in a sunlight infringement.  
 
The proposal can comply with the standards for RDA given 
the maximum height of RW01 is 2.8m and RW02 is 2m.  
 
Restricted Discretionary Activity   
 

7.6.5.1.6 Stormwater 
Management 

The maximum permitted area of impermeable surface on 
the site is 50% or 544m2.  
 
The proposal will add an impermeable surface coverage of 
21m2 given the proposed widening of the concrete 
driveway. The impermeable surface coverage is anticipated 
to be well within the permitted threshold for the zone.  
 
Permitted.  
 

7.6.5.1.7 Set back from 
boundaries 

The minimum building set back from road boundaries is 
3m.  The minimum set back from any boundary other than 
a road boundary is 1.2m, with an exemption applied for a 
maximum of total length of 10m along any one such 
boundary, where no setback is required.  
 
As shown on Drawing Number G02, RW01 will be located 
on the western boundary of the site where it adjoins the 
road reserve for a length of 12 metres, where it then 
encroaches into the road reserve boundary for a length of 
13 metres. As mentioned, written approval is currently 
unobtainable from the roading authority due to internal 
factors. The proposal results in a breach of the permitted 
setback standards along this boundary. 
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RW01 is also located on the boundary of the subject site 
where it adjoins Lot 15 DP 57767 for a length of 2.1 metres. 
An exemption is applied to this portion of RW01. 
 
RW02 also encroaches into the permitted setback distance 
along the northern boundary where the site adjoins Lot 15 
DP 57767. An exemption is applied again, given that the 
total length where no setback is required will be less than 
10m along this one boundary, which includes the 2.1m 
exemption applied for RW01.   
 
The image below shows the 2.1m length of RW01 which will 
have the exemption applied as well as RW02 (orange 
retaining wall).  
 

 
 
Restricted Discretionary Activity 
 

7.6.5.1.8 Screening for 
Neighbours – Non 

Residential Activities 
 

Not applicable 

7.6.5.1.9 Outdoor Activities Permitted 
 

7.6.5.1.10 Visual Amenity Not applicable 
 

7.6.5.1.11 Transportation Refer below 
 

7.6.5.1.12 Site Intensity – Non-
Residential Activities 

 

Not applicable 

7.6.5.1.13 Hours of operation – 
Non-residential 

activities 
 

Not applicable 

7.6.5.1.14 Keeping of Animals Not applicable 
 

7.6.5.1.15 Noise Able to comply 
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Permitted 
 

7.6.5.1.16 Helicopter Landing 
Area 

Not applicable 
 

7.6.5.1.17 Building Coverage The maximum building area permitted on a site is 45% or 
489.6m2. 
 
The proposal will not alter the building coverage for the 
site.  
 
Permitted 

 

District Wide Standards 

Table 2 – Assessment against the relevant District Wide rule standards 
 

Plan 
Reference 

Rule Performance of Proposal 

 
Chapter 12 – Natural and Physical Resources 
 

12.1 Landscapes and 
Natural Features 

 

Not applicable 

12.2 Indigenous Flora 
and Fauna 

Not applicable 

12.3 
12.3.6.1.2 (P) 

Excavation and/or 
filling 

Excavations will be required as part of this proposal. The 
excavations associated with RW01 are anticipated to be 
approximately 9m3 of fill and 30m3 of cut with the 
excavations associated with RW02 anticipated to be 
approximately 17m3 of cut with no fill anticipated. This 
brings the total cut/fill volume to 56m3 which is well within 
the permitted threshold for the zone. An image stipulating 
these volumes is shown below. 
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It is noted that while RW01 will retain a maximum height of 
2.8m and RW02 will retain a maximum height of 2m, which 
exceed the permitted standard of 1.5m. These cut/fill faces 
will be behind a properly designed and engineered retaining 
walls for which building consent will be obtained. As such 
the works do not meet the definition of a cut face and 
therefore is exempt from this standard.  
 
Permitted.  

Sections 12.4 – 12.9 are not applicable to this proposal.  

 
Chapter 15 - Transportation  
 

15.1.6A Traffic Intensity Single dwelling is exempt. The proposal will not alter the 
number of dwellings or traffic intensity for the site.  
 
Permitted 
 

15.1.6B Parking The proposal will not alter the number of carparking 
spaces on the site. The proposal will in fact improve access, 
parking and manoeuvring within the site.  
 
Permitted 
 

15.1.6C Access The site is accessed directly from School Road which will 
remain unchanged as part of this proposal. Access will be 
improved, with the existing concrete driveway being 
widened by 500mm.  
 
Permitted 

 

ODP Activity Status 

5.3. The proposal results in a breach of the Permitted standards for 7.6.5.1.5 Sunlight and 7.6.5.1.7 

Setback from Boundaries, within the Residential Zone along the western boundary of the site 

which adjoins the road reserve. As mentioned, written approval from the Roading Authority is 

unable to be applied for and as such cannot be obtained given internal factors within FNDC. An 

exemption has been applied along the boundary with Lot 15 DP 57767 such that no effects are 

considered on this allotment. An LTO has been applied for the encroachment of RW01 into the 

road reserve.  

 

5.4. The proposal has been assessed as a Restricted Discretionary Activity in accordance with 

Section 7.6.5.3 of the ODP. An assessment of the relevant sections within Section 7.6.5.3 will be 

undertaken as part of this application.  
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Proposed District Plan (PDP) 

5.5. The proposal is also subject to the Proposed District Plan process. The proposed site zone is 

General Residential as well as being subject to the Coastal Environment overlay.   

 

5.6. An assessment of the proposed activities against the PDP rules that have immediate legal effect, 

is set out in Table 3 below: 

Table 3 – Assessment against the PDP rule standards that have immediate legal effect 
 

Chapter Rule Reference Compliance of Proposal 

Hazardous 
Substances 

The following rules have immediate 
legal effect: 
 
Rule HS-R2 has immediate legal 
effect but only for a new significant 
hazardous facility located within a 
scheduled site and area of 
significance to Māori, significant 
natural area or a scheduled 
heritage resource 

 

Rules HS-R5, HS-R6, HS-R9 

Not applicable. 
 
The site does not contain any hazardous 
substances nor are any proposed. 

Heritage 
Area 
Overlays 

All rules have immediate legal 
effect (HA-R1 to HA-R14) 
All standards have immediate legal 
effect (HA-S1 to HA-S3) 

1.1. Not applicable. 

 
The site is not located within a Heritage 
Area Overlay. 

Historic 
Heritage 

All rules have immediate legal 
effect (HH-R1 to HH-R10). 
Schedule 2 has immediate legal 
effect. 

1.2. Not applicable. 

1.3. The site does not contain any areas of 

Historic Heritage.  

Notable 
Trees 

All rules have immediate legal 
effect (NT-R1 to NT-R9) 
All standards have legal effect (NT-
S1 to NT-S2) 
Schedule 1 has immediate legal 
effect 

Not applicable. 
 
The site does not contain any notable 
trees. 

Sites and 
Areas of 
Significance 
to Maori 

All rules have immediate legal 
effect (SASM-R1 to SASM-R7) 
Schedule 3 has immediate legal 
effect 

Not applicable. 
 
The site does not contain any sites or 
areas of significance to Māori.  
 

Ecosystems 
and 
Indigenous 
Biodiversity 

All rules have immediate legal 
effect (IB-R1 to IB-R5) 

Not applicable.  
The site does not contain any known 
ecosystems or indigenous biodiversity to 
which these rules would apply.  
 

Subdivision The following rules have immediate 
legal effect: 
SUB-R6, SUB-R13, SUB-R14, SUB-
R15, SUB-R17 

Not applicable. 
 
The proposal is not for subdivision.  
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Activities 
on the 
Surface of 
Water 

All rules have immediate legal 
effect (ASW-R1 to ASW-R4) 

Not applicable. 
 
The proposal does not involve activities 
on the surface of water.  
 

Earthworks The following rules have immediate 
legal effect: 
EW-R12, EW-R13 

 

The following standards have 
immediate legal effect: 
EW-S3, EW-S5 

Permitted. 
All earthworks in all zones are subject to 
Accidental Discovery Protocol standards 
EW-S3 and the GD-005 sediment control 
standards EW-S5.   
 

Signs The following rules have immediate 
legal effect: 
SIGN-R9, SIGN-R10 

 

All standards have immediate legal 
effect but only for signs on or 
attached to a scheduled heritage 
resource or heritage area 

Not applicable. 
 

Orongo Bay 
Zone 

Rule OBZ-R14 has partial immediate 
legal effect because RD-1(5) relates 
to water 

Not applicable. 
 

 

PDP Activity Status 

5.7. The proposed activities are Permitted under the PDP. 

 

National Environmental Standards 

National Environment Standard for Assessing and Managing Contaminants in Soil to 

Protect Human Health 2011 

5.8. The site is not identified as a HAIL site on the Council database of HAIL sites. The site has no 

known history of horticulture or agriculture activities.   

National Environment Standard for Freshwater Regulations 2020 (NES-F) 

5.9. The site does not contain any wetland and would not affect any wetland that is protected by 

the NES-F. 

Control of Earthworks Bylaw 

5.10. As per the assessment above, no District or Regional consents are required for earthworks, and 

as such an assessment under the control of earthworks bylaw is considered necessary.  

 

5.11. The earthworks required for this application generally meet the exemptions under the 

definition of excavation being (i) cuts behind retaining walls and definition of fill or filling being 

(f) filling of building foundation with granular fill under concrete slab foundation or filling with 
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drainage metal behind retaining wall and (i) fill material behind retaining wall. For completeness 

the earthworks triggers have been assessed below.  

 

ASSESSMENT OF THE APPLICABLE CONTROL OF EARTHWORKS RULES: 

PERFORMANCE STANDARDS 

Bylaw 

Reference 
Rule Performance of Proposal 

7.1 (a) Complies 

While some works will be undertaken within 3m of the western and 

northern site boundaries these works meet the exemptions within the 

definition of excavation in the bylaw.  

(b) Complies 

Part of RW02 will be located beyond 3 metres from the northern boundary 

and as such, this clause applies. However, as the works are exempt under, 

it is considered not applicable.   

(c) Complies 

The site is not located within the Rural Production Zone.  

(d) Complies 

The earthworks area is outside of any resource features.  

(e) Complies 

Stormwater runoff will not adversely impact upon any adjoining properties 

as per the design from Haigh Workman.  

 

5.12. As per the assessment above, no earthworks permit is required. 
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6. Statutory Assessment under the Resource Management Act (RMA) 

Section 104C of the RMA  

6.1. Section 104C governs the determination of applications for Restricted Discretionary Activities. 

When considering an application for resource consent, a consent authority must consider only 

those matters over which a discretion is restricted in national environmental standards or other 

regulations, or it has restricted the exercise of its discretion in its plan or proposed plan. The 

consent authority can grant or refuse the application. If the application is granted, the consent 

authority may impose conditions under Section 108 only for those matters listed above. 

Section 104(1) of the RMA 

6.2. The relevant parts of Section 104(1) of the RMA state that when considering an application for 

resource consent –  

“the consent authority must, subject to Part 2, and section 77M have regard to – 

(a) any actual and potential effects on the environment of allowing the activity; and 

 (ab)  any measure proposed or agreed to by the applicant for the purpose of ensuring 

positive effects on the environment that will or may result from allowing the activity; 
and 

     (b) any relevant provisions of – 

i. a national environmental standard: 

ii. other regulations: 

iii. a national policy statement: 

iv. a New Zealand Coastal Policy Statement: 

v. a regional policy statement or proposed regional policy statement: 

vi. a plan or proposed plan; and 

(c) any other matter the consent authority considers relevant and reasonably necessary 

to determine the application.” 

 

6.3. Actual and potential effects arising from the development as described in 104(1)(a) can be both 

positive and adverse (as described in Section 3 of the Act). Positive effects arising from this 

development is the accessibility to the site will be safer than what is currently in existence as 

well as ensuring that access will remain usable during any weather events, given that the 

proposed retaining will adequately retain the cut banks alongside the driveway. The proposal 

will ensure safe and effective access to the site. Adverse effects relate to setback and sunlight 

infringements on the road reserve given the location of the proposed retaining structure RW01.  

 

6.4. Section 104(1)(ab) requires that the consent authority consider ‘any measure proposed or 

agreed to by the applicant for the purposes of ensuring positive effects on the environment to 

offset or compensate for any adverse effects on the environment that will or may result from 

allowing the activity’. The proposal is not of a scale or nature that would require specific 
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offsetting or environmental compensation measures to ensure positive effects on the 

environment. Potential adverse effects on the environment would be no more than minor given 

the nature of the consent.   

 

6.5. Section 104(1)(b) requires that the consent authority consider the relevant provisions of 

national environmental standards, regulations, national policy statements, regional policy 

statements or plans, including proposed plans.  There are no national standards, regulations or 

national policy statements that are directly relevant to the proposed activities and / or that are 

not adequately managed within the framework hierarchy of the District Plan. An assessment of 

the relevant statutory documents is provided below. 

 

6.6. Section 104(1)(c) states that consideration must be given to ‘any other matters that the consent 

authority considers relevant and reasonable, necessary to determine the application.’ There are 

no other matters relevant to this application. 

 

6.7. In accordance with Section 104(6), adequate information is provided to determine this 

application. 

 

 

7. Section 104(1)(a) - Assessment of Effects on the Environment 

7.1. The proposal is to be assessed as a Restricted Discretionary Activity under District Plan Rule 

7.6.5.3. The Council may approve or refuse an application for a restricted discretionary activity, 

and it may impose conditions on any consent. In assessing an application for a restricted 

discretionary activity, the Council will restrict the exercise of its discretion to the specific 

matters listed for each rule below, or where there is no rule, to the specific matters listed below 

under the appropriate heading. 

 

7.2. Having reviewed the relevant plan provisions and taking into account the matters to be 

addressed by an assessment of environmental effects as outlined in Clause 7 of Schedule 4 of 

the Act, the following environmental effects are identified as being relevant to this application.  

These include matters relating to the construction of the proposed retaining walls, in particular 

the effects of the sunlight and setback breach given the location of the retaining wall RW01 

along the property boundary and encroaching into the road reserve, that require a Restricted 

Discretionary Activity resource consent. Potential adverse effects arising from other built 

development activities are within the permitted thresholds of the ODP. 

 

7.3. Due to the existing retaining walls being dilapidated, the Applicant is proposing to replace these, 

to ensure access to the site is not impeded and safeguard access to the site.    To support this 

application, Haigh Workman have completed a Geotechnical Assessment and Retaining Wall 

Design for the proposal, which has provided recommendations to ensure the retaining walls are 

properly designed to accommodate for the specific situation. This report is attached within 

Appendix 3 of this application. Due to the existing location of the concrete driveway as well as 
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the cut banks, RW01 is proposed to be located along the western boundary of the site and 

encroach into the road reserve for approximately 13 metres.  Given the location of RW01 and 

the height, this results in setback and sunlight infringement of the permitted standard for the 

zone along the site boundary which adjoins the road reserve. Exemptions have been applied for 

setback and sunlight infringements along the boundary of Lot 15 DP 57767, such that no adverse 

effects are anticipated on this allotment and therefore it will not be a consideration of this 

assessment.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.4. The topography of the area of works is steep, where the site slopes downhill from the road 

reserve, to the east. This has resulted in RW01 supporting a height of 2.8 metres and RW02 

supporting a height of 2 metres. These cut faces will be retained by properly engineered 

retaining walls, which building consent will be sought.  

 

 

 

 

Figure 8: Haigh Workman site plan showing location of proposed retaining 
structures in relation to site boundaries. 

Figure 9: Image of neighbouring driveway, looking 
down towards the subject site. RW01 will be located 

within grassed slope. 

Figure 10: Image showing location of existing and 
proposed retaining walls. 
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7.5. An LTO is sought as part of this application process for the encroachment of the proposed 

retaining wall within the road reserve. The LTO Application which has been lodged concurrently 

with this resource consent application is attached within Appendix 4 of this application.  

 

7.6. The ODP sets out assessment criteria to be considered when determining an application for 

Restricted Discretionary Activity for Sunlight and Setback, which are held within Section 7.6.5.3 

of the ODP.  These are discussed as follows. 

 

7.6.5.3.4 Sunlight 

7.7. As mentioned above, the proposal creates a sunlight infringement along the boundary of the 

road reserve for RW01. Given the height of RW01 where it makes a return along the boundary 

of Lot 15 DP57767, is anticipated to be less than 2 metres (as per Drawing No G07 of Haigh 

Workman’s Plan Set), no sunlight infringement is anticipated albeit an exemption can be applied 

for this portion if required given the length of the return along the boundary with Lot 15 

DP57767 will be 2.1m and a height of less than 2.7m. As such, the only sunlight infringement 

applicable to this application occurs along the site boundary with the road reserve.  

 

7.8. Given the maximum height of RW01 is 2.8m, the proposal is considered to be able to comply 

with the RDA provisions set out under Rule 7.6.5.3.4.  

 

7.9. An assessment of Section 7.6.5.3.4 of the ODP has been undertaken below: 

In assessing an application under this provision the Council will restrict the exercise of its 

discretion to:  

(a) the extent to which adjacent properties will be adversely affected in terms of visual 

domination, overshadowing, loss of privacy and loss of access to sunlight and daylight;  

(b) the location and proximity of adjacent residential units, and the outdoor space used by those 

units;  

(c) the ability to mitigate any adverse effects of loss of sunlight. 

 

7.9.1. The subject site is located downslope of the road reserve, as indicated in Figure 11 below. 

In terms of visual domination, overshadowing, loss of privacy and loss of access to sunlight 

and daylight, none of these effects are anticipated given the use of this portion of the road 

reserve and the fact that the retaining wall will be retaining an area of cut bank. As indicated 

in Figure 11 below, the retaining wall will be located at a lower elevation than the 

neighbouring driveway which is located within the road reserve. As such no adverse effects 

are anticipated in terms of (a). 
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7.9.2. The subject portion of retaining wall will does not result in infringement of sunlight to any 

allotments containing a residential unit or associated outdoor space. The infringement 

occurs along the boundary with the road reserve such that (b) is not considered applicable 

to this application. 

 

7.9.3. The proposed retaining structure is not considered to result in adverse effects from loss of 

sunlight given that the retaining structure will be located downslope of the existing road 

formation and will be installed primarily to support the existing bank to ensure safe and 

adequate access to the subject site. 

 

7.9.4. Overall, it is considered that the proposed retaining structures do not result in any adverse 

effects in terms of sunlight. The retaining structures are considered necessary to ensure safe 

access to the site as well as safe use of the existing road corridor, as the retaining structure 

Figure 11: Image showing location of neighbouring 
driveway with subject site being located downslope of 

this. Proposed RW01 will be located within grassed 
area shown. 

Figure 12: Cross section B-B from Haigh Workman report 
showing height of proposed retaining structure and 

neighbouring drive. 

Figure 13: Cross section C-C (left) and D-D (right) showing height of retaining structure along this 
portion and neighbouring drive. Taken from Haigh Workman Report.  
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will assist in erosion of the cut bank. Given the slope of the bank as well as the existing 

driveway location, the proposed design is considered necessary to ensure all requirements 

are met to enable a retaining structure that is fit for purpose.   

 

7.6.5.3.7 Setback from Boundaries 

7.10. As mentioned, the setback breach occurs along the western boundary, where the site adjoins 

the road reserve, as the retaining structure RW01, will be located along this boundary as well 

as encroach into the road reserve for a length of approximately 13 metres. Where RW01 makes 

a return along the northern boundary with Lot 15 DP 57767, an exemption has been applied as 

the length of this portion of retaining will be less than 10m long (2.1m in length). Where RW02 

encroaches into the 1.2metre setback with Lot 15 DP 57767, the exemption is also applied as 

the total length of all structures where an exemption is applied along this boundary will be less 

than 10m, such that it is considered that the proposal complies with the exemption 

requirements. As such, only effects on the adjoining road reserve will be considered as part of 

this application.  

 

7.11. An assessment of Section 7.6.5.3.7 has been undertaken below. 

(a) the extent to which the proposal is in keeping with the existing character and form of the 

street or road, in particular with the external scale, proportions and buildings on the site and 

on adjacent sites;  

(b) the extent to which the building(s) intrudes into the street scene or reduces outlook and 

privacy of adjacent properties;  

(c) the extent to which the buildings restrict visibility for vehicle manoeuvring;  

(d) the ability to mitigate any adverse effects on the surrounding environment, for example by 

way of street planting;  

(e) for Lot 1 DP 28017, Lot 1 DP 46656, Lot 1 DP 404507, and Lot 1 DP 181291, Lot 2 DP 

103531, Lot 1 DP 103531, Lot 2 DP 58333 and Pt Lot 1 DP 58333 (and any sites created as a 

result of a subdivision of these lots) and sites having frontage with Kerikeri Road between its 

intersection with SH10 and Cannon Drive:  

(i) the scale of the buildings; 

(ii) the extent of setback from Kerikeri Road and Cobham Road; 

(iii) the visual appearance of the site from the Kerikeri Road and Cobham Road 

frontage;  

(iv) the extent to which the building(s) are in harmony with landscape plantings and 

shelter belts;  

(f) the extent to which the buildings and their use will impact on the public use and enjoyment 

of adjoining esplanade reserves and strips and adjacent coastal marine areas. 

7.11.1. In terms of (a) The proposed retaining structure is considered consistent with the existing 

character and form of the road, given the topography of this area and the fact that 
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allotments east of this portion of School Road are located downslope of the road reserve. 

The proposed retaining structure is considered consistent with the surrounding 

environment, and the proposed design is necessary given the external factors which 

determine the required height. 

 

7.11.2. As mentioned, the retaining structure is not considered to intrude into the street scene or 

reduce outlook or privacy of adjacent properties. The proposal is for a retaining structure, 

not a dwelling and effects are considered to be less than minor. Therefore, the proposal is 

not considered to create adverse effects in terms of (b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.11.3. The proposed retaining structure will enhance vehicle manoeuvring and visibility as it will 

enable the existing driveway to be widened whilst providing a safer approach then what is 

currently in existence.  

 

7.11.4. In terms of (d), the proposal is not considered to create adverse effects. The proposal is for 

a retaining structure which will be located along the western boundary of the site as well as 

encroach into the road reserve. The location and design of the retaining structure is 

necessary given the location of the existing driveway and the slope of this portion of the site 

and the road reserve. No additional mitigation measures such as planting are considered 

necessary and may undermine the integrity of the retaining structure. 

 

7.11.5. (e) and (f) are not considered applicable to this proposal. 

 

7.11.6. The proposed retaining structure is located as such given the external factors which have 

determined the required location for the retaining structure. No adverse effects are 

anticipated given the retaining structure has been properly designed by a qualified person. 

An LTO has been sought for the encroachment of the retaining structure into the road 

reserve.   

Figure 14: Image showing location of School Road, neighbouring driveway and the subject 
portion of proposed retaining wall which will be located within the road reserve. 
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8. Section 104(1)(b) – Relevant provisions of any statutory planning document 

8.1. In accordance with Section 104(1)(b) of the Act, the following documents are relevant to this 

application. 

National Environmental Standards (Section 104(1)(b)(i) & 2 

8.2. There are no National Environmental Standards that are relevant to the consideration of the 

proposed activity.  

National Policy Statements (section 104(1)(b)(iii) 

8.3. There are currently 8 National Policy Statements in place. These are as follows: 

• National Policy Statement on Urban Development 

• National Policy Statement for Freshwater Management 

• National Policy Statement for Renewable Electricity Generation 

• National Policy Statement on Electricity Transmission 

• New Zealand Coastal Policy Statement  

• National Policy Standard for Highly Productive Land.  

• National Policy Statement for Indigenous Biodiversity 

• National Policy Statement for Greenhouse Gas Emissions from Industrial Process Heat.  

 
8.4. The site is located within the Coastal Environment under the RPSN and therefore the NZCPS is 

considered applicable to this proposal. No other NPS are considered applicable.  

 

New Zealand Coastal Policy Statement (NZCPS) 

8.5. The New Zealand Coastal Policy Statement 2010 is considered to be relevant to the application 

as the application site is located within the coastal environment under the NRC Regional Policy 

Statement. 

 

8.6. The subject site is not known to contain any areas of outstanding landscape or features. It is 

considered the proposal will not adversely affect the natural aspects within the coastal 

environment nor will the proposal create any adverse effects on the natural character and 

amenity values within the area.  

Objectives 

8.7. The proposal is considered to achieve the objectives of the NZCPS as the proposal does not 

adversely impact on the integrity, form, functioning or resilience of the coastal environment. 

The proposal is not considered to affect the natural landscapes and character of the coastal 

environment. The application is not known to create any cultural issues as the proposal will 

result replacement of existing retaining structures which are required to ensure safe access to 

the site. The subject site is not known to contain any archaeological sites. The proposal is 

considered to result in positive economic effects by providing employment through the 

construction process, while creating less than minor effects on the residential/coastal character 

of the locality. 
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Policies 

8.8. The proposal is also considered to achieve the policies of the NZCPS. The character of the 

existing built environment will be maintained as the site and surrounding environment is 

residential in nature, meaning that the area is intensively developed. The natural 

character of the surrounding environment is considered to remain unaffected due to the nature 

of the proposal. 

 

8.9. Overall, the proposed activity is considered to be consistent with the objectives and policies of 

the NZCPS as the proposal is in keeping with the existing development in the surrounding area. 

 

Regional Policy Statement for Northland 2016 and Regional Plan for Northland 

(February 2024) 

8.10. The Regional Policy Statement for Northland (RPS) and the Regional Plan for Northland are the 

governing regional statutory documents for Northland that includes the application site.  The 

small-scale nature of the proposed land use activity is such that it can be adequately assessed 

under the provisions of the ODP provisions.  The nature and volume of the proposal that would 

be generated by the proposed activity is not of a regional scale that would be captured by 

regional rules. 

 

8.11. It is considered the proposal would not be contrary to any Regional Policy Statement objective 

or policy and would not be subject to any Regional Plan rule. 

 

Far North Operative District Plan 2009 

8.12. The relevant objectives and policies of the Plan are those related to the Urban Environment, 

and its’ Residential Zone.  As assessed above, it is considered that the proposed activity that 

infringes the permitted standards would generate no more than minor adverse effects on the 

receiving environment, including the adjacent sites.  The proposal would be consistent with the 

character of the surrounding area.  The proposal would not be contrary to the objectives and 

policies of the ODP, as commented on in the paragraphs below.   

Urban Environment – Objectives  

7.3.1 To ensure that urban activities do not cause adverse environmental effects on the natural 

and physical resources of the District.  

7.3.2 To enable the continuing use of buildings and infrastructure in urban areas, particularly 

where these are under-utilised. 

7.3.3 To avoid, remedy or mitigate the adverse effects of activities on the amenity values of 

existing urban environments.  

7.3.4 To enable urban activities to establish in areas where their potential effects will not 

adversely affect the character and amenity of those areas.  
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7.3.5 To achieve the development of community services as an integral and complementary 

component of urban development.  

7.3.6 To ensure that sufficient water storage is available to meet the needs of the community 

all year round. 

8.13. As detailed within this assessment and supporting documents, the proposal is not considered 

to create any adverse effects on the environment. The proposal will replace existing retaining 

structures which are required for safe access to the site.  The proposal will result in continued 

use of buildings within the site as access will not be compromised. Amenity values will be 

maintained. The proposal will not undermine the character and amenity of the area. The 

proposal does not involve community services. Water supply to the site will remain unchanged.  

 

Urban Environment – Policies 

7.4.1 That amenity values of existing and newly developed areas be maintained or enhanced.  

7.4.2 That the permissible level of effects created or received in residential areas reflects those 

appropriate for residential activities.  

7.4.3 That adverse effects on publicly-provided facilities and services be avoided or remedied 

by new development, through the provision of additional services.  

7.4.4 That stormwater systems for urban development be designed to minimise adverse effects 

on the environment.  

7.4.5 That new urban development avoid:  

(a) adversely affecting the natural character of the coastal environment, lakes, rivers, 

wetlands or their margins;  

(b) adversely affecting areas of significant indigenous vegetation or significant 

habitats of indigenous fauna;  

(c) adversely affecting outstanding natural features, landscapes and heritage 

resources;  

(d) adversely affecting the relationship of Maori and their culture and traditions with 

their ancestral lands, water, sites, waahi tapu, and other taonga;  

(e) areas where natural hazards could adversely affect the physical resources of urban 

development or pose risk to people’s health and safety;  

(f) areas containing finite resources which can reasonably be expected to be valuable 

for future generations, where urban development would adversely affect their 

availability;  

(g) adversely affecting the safety and efficiency of the roading network;  

(h) the loss or permanent removal of highly productive and versatile soils from primary 

production due to subdivision and development for urban purposes.  

7.4.6 That the natural and historic heritage of urban settlements in the District be protected 

(refer to Chapter 12).  
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7.4.7 That urban areas with distinctive characteristics be managed to maintain and enhance 

the level of amenity derived from those characteristics.  

7.4.8 That infrastructure for urban areas be designed and operated in a way which:  

(a) avoids remedies or mitigates adverse effects on the environment;  

(b) provides adequately for the reasonably foreseeable needs of future generations; 

and 

 (c) safeguards the life-supporting capacity of air, water, soil and ecosystems.  

7.4.9 That the need for community services in urban areas is recognised and provided for. 

8.14. Amenity values are considered to be maintained and enhanced as the proposal will result in 

replacement of retaining structures necessary to access the site. The proposal is not considered 

to create any adverse effects. Stormwater design has been incorporated into the design of the 

retaining walls. The proposal is not considered to fall under new urban development given the 

proposal is to replace existing retaining structures. The site is not located within a heritage area. 

Amenity will be maintained. The proposal does not require additional infrastructure. No 

community services are proposed.  

 

Residential Zone - Objectives 

7.6.3.1 To achieve the development of new residential areas at similar densities to those 

prevailing at present.  

7.6.3.2 To enable development of a wide range of activities within residential areas where the 

effects are compatible with the effects of residential activity.  

7.6.3.3 To protect the special amenity values of residential sites on the urban fringe, specifically 

Lot 1 DP 28017, Lot 1 DP 46656, Lot 1 DP 404507, Lot 1 DP 181291, Lot 2 DP 103531, Lot 1 DP 

103531, Lot 2 DP 58333, Pt Lot 1 DP 58333 (and any sites created as a result of a subdivision 

of these lots), and those having frontage to Kerikeri Road between its intersection with SH10 

and Cannon Drive. 

 

8.15. The proposed activity will not change the density of the site.    

 

8.16. Resource consent is required for the infringement of setback and sunlight of a retaining 

structure on the road reserve which is necessary to enable safe access to the site.  Due to the 

existing development and topography of the site, these departures have occurred although the 

proposal has been determined to be compatible with the effects of residential activity.  

 

8.17. The site does not contain any significant indigenous vegetation or habitats of indigenous fauna. 

The site is not within any outstanding landscapes nor does it contain any outstanding natural 

features. The proposal would not adversely affect water quality in the area or soil conservation.  
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Residential Zone - Policies 

7.6.4.1 That the Residential Zone be applied to those parts of the District that are currently 

predominantly residential in form and character.  

7.6.4.2 That the Residential Zone be applied to areas which are currently residential but where 

there is scope for new residential development.  

7.6.4.3 That the Residential Zone be applied to areas where expansion would be sustainable in 

terms of its effects on the environment.  

7.6.4.4 That the Residential Zone provide for a range of housing types and forms of 

accommodation.  

7.6.4.5 That non-residential activities only be allowed to establish within residential areas 

where they will not detract from the existing residential environment.  

7.6.4.6 That activities with net effects that exceed those of a typical single residential unit, be 

required to avoid, remedy or mitigate those effects with respect to the ecological and amenity 

values and general peaceful enjoyment of adjacent residential activities. 

7.6.4.7 That residential activities have sufficient land associated with each household unit to 

provide for outdoor space, planting, parking and manoeuvring.  

7.6.4.8 That the portion of a site or of a development that is covered in buildings and other 

impermeable surfaces be limited so as to provide open space around buildings to enable 

planting, and to reduce adverse hydrological, ecological and amenity effects.  

7.6.4.9 That sites have adequate access to sunlight and daylight.  

7.6.4.10 That provision be made to ensure a reasonable level of privacy for inhabitants of 

buildings on a site.  

7.6.4.11 That the built form of development allowed on residential sites on the urban fringe, 

specifically Lot 1 DP 28017, Lot 1 DP 46656, Lot 1 DP 404507, Lot 1 DP 181291, Lot 2 DP 103531, 

Lot 1 DP 103531, Lot 2 DP 58333, Pt Lot 1 DP 58333 (and any sites created as a result of a 

subdivision of these lots), and those with frontage to Kerikeri Road between its intersection 

with SH10 and Cannon Drive remains small in scale, set back from the road, relatively 

inconspicuous and in harmony with landscape plantings and shelter belts. 

 

8.18. As stated above, the proposed activity consists of replacement of retaining structures necessary 

to access the site. The proposal will not increase the number of residential dwellings on the site. 

No non-residential activities are proposed. Effects have been mitigated to a less than minor 

degree such that amenity values and general peaceful enjoyment of adjacent residential 

activities will remain unaffected. Outdoor space, planting, parking and manoeuvring will remain 

unchanged or be improved as a result of the proposal. Access to sunlight and daylight are 

considered adequate for the site. The proposal does create a sunlight infringement along the 

road reserve boundary, however effects are considered to be less than minor as discussed 

earlier in this report. Privacy will be adequately provided for.  
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Proposed Far North District Plan 2022 

8.19. The application site is proposed to be zoned ‘General Residential’ and is within the Coastal 

Environment overlay.  Based on the proposed rules that have current legal effect, the proposed 

residential activity is a permitted activity.  For completeness, a brief assessment of the area-

specific zone objectives and policies is provided below. 

General Residential Zone - objectives 

GRZ-01 GRZ-01The General Residential zone provides a variety of densities, housing types and 
lot sizes that respond to: 

a. housing needs and demand; 
b. the adequacy and capacity of available or programmed development 

infrastructure; 
c. the amenity and character of the receiving residential environment; and 
d. historic heritage. 

GRZ-02 The General Residential zone consolidates urban residential development around 
available or programmed development infrastructure to improve the function and 
resilience of the receiving residential environment while reducing urban sprawl. 
 

GRZ-03 Non-residential activities contribute to the well-being of the community while 
complementing the scale, character and amenity of the General Residential zone. 
 

GRZ-04 Land use and subdivision in the General Residential zone is supported where there is 
adequacy and capacity of available or programmed development infrastructure. 
 

GRZ-05 Land use and subdivision in the General Residential zone provides communities with 
functional and high amenity living environments. 
 

GRZ-06 Residential communities are resilient to change in climate and are responsive to 
changes in sustainable development techniques. 
 

 
  

https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
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General Residential Zone - policies 

GRZ-01 
Enable land use and subdivision in the General Residential zone where: 

a. there is adequacy and capacity of available or programmed development 
infrastructure to support it; and 

b. it is consistent with the scale, character and amenity anticipated in the 
residential environment. 

 

GRZ-02 
Require all subdivision in the General Residential zone to provide the following 
reticulated services to the boundary of each lot: 

a. telecommunications: 
i. fibre where it is available; or 

ii. copper where fibre is not available; 
b. local electricity distribution network; and  
c. wastewater, potable water and stormwater where they are available. 

 

GRZ-03 
Enable multi-unit developments within the General Residential zone, including terraced 
housing and apartments, where there is adequacy and capacity of available or 
programmed development infrastructure. 

GRZ-04 
Enable non-residential activities that: 

a. do not detract from the vitality and viability of the Mixed Use zone; 
b. support the social and economic well-being of the community; 
c. are of a residential scale; and 
d. are consistent with the scale, character and amenity of the General Residential 

zone. 

 

GRZ-05 
Provide for retirement villages where they: 

a. compliment the character and amenity values of the surrounding area; 
b. contribute to the diverse needs of the community; 
c. do not adversely affect road safety or the efficiency of the transport network; 

and  
d. can be serviced by adequate development infrastructure. 

 

GRZ-06 
Encourage and support the use of on-site water storage to enable sustainable and 
efficient use of water resources.  

GRZ-07 
Encourage energy efficient design and the use of small-scale renewable electricity 
generation in the construction of residential development.  

GRZ-08 
Manage land use and subdivision to address the effects of the activity requiring 
resource consent, including (but not limited to) consideration of the following matters 
where relevant to the application: 

a. consistency with the scale, design, amenity and character of the residential 
environment; 

https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
https://farnorth.isoplan.co.nz/eplan/rules/0/11/0/0/0/67
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b. the location, scale and design of buildings or structures, potential for 
shadowing and visual dominance; 

c. for residential activities: 
i. provision for outdoor living space; 

ii. privacy for adjoining sites; 
iii. access to sunlight;  

d. for non-residential activities: 
i. scale and compatibility with residential activities 

ii. hours of operation  
e. at zone interfaces, any setbacks, fencing, screening or landscaping required to 

address potential conflicts; 
f. the adequacy and capacity of available or programmed development 

infrastructure to accommodate the proposed activity, including: 
i. opportunities for low impact design principles 

ii. ability of the site to address stormwater and soakage; 
g. managing natural hazards; and  
h. any historical, spiritual, or cultural association held by tangata whenua, with 

regard to the matters set out in Policy TW-P6 

 

 

8.20. The proposed activity is consistent with the intent of the General Residential zone, which is for 

urban residential development.  The proposal will see methods implemented to ensure that the 

construction of the retaining wall structures do not have adverse effects on the surrounding 

environment and will ensure safe access to the subject site whilst not comprising access to other 

allotments. The proposal will not affect the amenity of the site or surrounding environment.  
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9. Notification Assessment – Sections 95A to 95G of the RMA 

Public Notification Assessment 

9.1. Section 95A requires a council to follow specific steps to determine whether to publicly notify 

an application. The following is an assessment of the application against these steps: 

Step 1 Mandatory public notification in certain circumstances 

An application must be publicly notified if, under section 95A(3), it meets any of the following 

criteria: 

(a) the applicant has requested that the application be publicly notified: 

(b) public notification is required under section 95C: 

(c) the application is made jointly with an application to exchange recreation reserve land 

under section 15AA of the Reserves Act 1977. 

 

9.2. Public notification of the application is not required or requested.  The application is not made 

jointly with an application to exchange reserve land.  Step 1 does not apply. Step 2 is considered. 

 

Step 2: Public Notification precluded in certain circumstances. 

(4) Determine whether the application meets either of the criteria set out in subsection (5) 

and,— 

(a) if the answer is yes, go to step 4 (step 3 does not apply); and 

(b)if the answer is no, go to step 3. 

(5) The criteria for step 2 are as follows: 

(a) the application is for a resource consent for 1 or more activities, and each activity is 

subject to a rule or national environmental standard that precludes public 

notification: 

(b) the application is for a resource consent for 1 or more of the following, but no 

other, activities: 

(i) a controlled activity: 

(ii) [Repealed] 

(iii) a restricted discretionary, discretionary, or non-complying activity, but 

only if the activity is a boundary activity. 

(iv) [Repealed] 

 

(6) [Repealed] 

 

9.3. Public Notification is not precluded as the proposal is a Restricted Discretionary Activity and 

includes more than one boundary activity. Step 3 is considered. 

Step 3: Public Notification required in certain circumstances 

9.4. The proposal is not subject to a rule or NES requiring public notification and the proposal does 

not have effects that will be more than minor. Public Notification is not required. Step 4 is 

considered. 
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Step 4: Public notification in special circumstances 

9.5. Section 95A(9) states that a council must publicly notify an application for resource consent if it 

considers that ‘special circumstances’ exist.   

 

9.6. There are no special circumstances that would warrant public notification of the application.  

The proposal is for replacement of retaining walls to ensure safe access to the site. All potential 

adverse effects can be avoided or mitigated to the extent that they will be no more than minor.  

Public Notification Summary 

9.7. It is considered that the public notification of the application is not required. 

 

Limited Notification Assessment 

9.8. If the application is not publicly notified, a consent authority must follow the steps of section 

95B to determine whether to give limited notification of an application. 

Step 1: Certain affected groups and affected persons must be notified 

(2) Determine whether there are any— 

(a)  affected protected customary rights groups; or 

(b) affected customary marine title groups (in the case of an application for a resource 

consent for an accommodated activity). 

(3) Determine— 

(a) whether the proposed activity is on or adjacent to, or may affect, land that is the 

subject of a statutory acknowledgement made in accordance with an Act specified in 

Schedule 11; and 

(b) whether the person to whom the statutory acknowledgement is made is an affected 

person under section 95E. 

 

(4) Notify the application to each affected group identified under subsection (2) and each 

affected person identified under subsection (3). 

 

9.9. There are no protected customary rights groups or customary marine title groups or statutory 

acknowledgement areas that are relevant to this application. Step 1 does not apply and Step 2 

must be considered. 

Step 2: Limited notification precluded in certain circumstances 

(5) Determine whether the application meets either of the criteria set out in subsection (6) 

and,— 

(a) if the answer is yes, go to step 4 (step 3 does not apply); and 

(b) if the answer is no, go to step 3. 

 

(6) The criteria for step 2 are as follows: 

(a) the application is for a resource consent for 1 or more activities, and each activity 

is subject to a rule or national environmental standard that precludes limited 

notification: 
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(b) the application is for a controlled activity (but no other activities) that requires a 

resource consent under a district plan (other than a subdivision of land). 

 

9.10. There is no rule in the plan or national environmental standard that precludes notification. The 

application is not for a controlled activity. Step 2 does not apply. Step 3 is considered. 

 

Step 3: Certain other affected persons must be notified 

(7)  In the case of a boundary activity, determine in accordance with section 95E whether an 
owner of an allotment with an infringed boundary is an affected person. 

 
(8)  In the case of any other activity, determine whether a person is an affected person in 

accordance with section 95E. 
 
(9)  Notify each affected person identified under subsections (7) and (8) of the application. 
 

9.11. The proposal does include boundary activities which are setback and sunlight infringements 

along the boundary with the road reserve. As previously discussed, written approval from the 

FNDC Roading Department has not been sought as there is no avenue for obtaining written 

approval at this current time. A LTO has been applied for concurrently with this resource 

consent application for the encroachment of the proposed retaining wall into the road reserve. 

As detailed within this report, given the existing topography and development of accessways in 

this area, the proposal is not considered to create any effects that would be more than minor. 

The retaining wall structures have been designed to accommodate the existing driveway and 

cut banks such that no alternatives are proposed.  

 

9.12. The potential adverse effects on any persons are less than minor. Step 3 does not apply.  Step 

4 is considered. 

 

Step 4: Further notification in special circumstances 

(10)  whether special circumstances exist in relation to the application that warrant notification of the 

application to any other persons not already determined to be eligible for limited notification under 

this section (excluding persons assessed under section 95E as not being affected persons),  

9.13. The proposal is for replacement of retaining walls. There are no special circumstances that 

would apply. 

Limited Notification Assessment Summary 

9.14. For the reasons set out above, it is concluded that Steps 1, 2 & 4 do not apply, and that this 

application can be processed on a non-notified basis.  Based on the detail provided within this 

report, there are no adverse effects considered to be created on the road reserve, and no other 

allotments are considered to be affected by the proposal. As there is no avenue for obtaining 

written approval from the FNDC Roading Department, this has not been sought, and a detailed 

assessment has been provided determining effects of the proposal on the road reserve will be 

less than minor.  
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10.    RMA Part 2 Assessment 

10.1. The application is subject to Part 2 of the RMA contained in Sections 5 to 8 inclusive. 

 

10.2. The proposed activity will achieve the sustainable management purpose of the RMA expressed 

in Section 5 and enable social and economic wellbeing of the Applicant.  Future sustainable use 

of natural and physical resources and the life-supporting capacity of air, water, soil and eco-

systems will not be affected.  Adverse effects on the environment can be avoided and/or 

mitigated. 

 

10.3. The scale of the proposed activity is such that Section 6 of Matters of National Importance are 

not relevant.  The activity would not affect the natural character the coastal environment, 

wetlands, lakes or rivers, any outstanding natural features or landscapes, any significant 

indigenous vegetation or habitats.  The relationship of Māori and their culture and traditions 

would not be affected.  The activity would not affect any historic heritage, area with identified 

customary rights and would not affect any natural hazard risk. 

 

10.4. Section 7 matters are not affected by the proposed activity.  The amenity and quality of the 

Residential zone will be maintained in accordance with Section 7(c) and (f). 

 

10.5. Section 8 relates to the principles of the Treaty of Waitangi.  The proposed activity would not 

be contrary to the principles of the Treaty of Waitangi. 

11.    Conclusion 

11.1. The Applicant seeks resource consent to replace existing retaining walls alongside the access to 

the site. Restricted Discretionary resource consent is required for a departure of the Setback 

and Sunlight rules in the Residential Zone.  

 

11.2. This AEE concludes that any adverse effects arising from the proposed retaining structures will 

be no more than minor.  Given the existing topography and location of access to the site and 

adjoining allotments, the proposed location and design of the retaining structures are 

considered necessary to ensure no erosion of the existing cut bank as well as ensuring safe and 

accessible access to the site.  

 

11.3. The proposed activity would not be contrary to any relevant statutory policy statement or 

operative or proposed plan objectives or policies. 

 

11.4. The proposed activity will enable the social and economic wellbeing of the Applicant.   

 

11.5. The Applicant requests that the application be granted on a non-notified basis. 

 



Planning Assessment 

Page | 36  
Landuse Consent  
 

12.    Limitations 

12.1. This report has been commissioned solely for the benefit of our client, in relation to the project 

as described above, and to the limits of our engagement, with the exception that the Far North 

District Council or Northland Regional Council may rely on it to the extent of its appropriateness, 

conditions and limitations, when issuing their subject consent.  

 

12.2. Copyright of Intellectual Property remains with Northland Planning and Development 2020 

Limited, and this report may NOT be used by any other entity, or for any other proposals, 

without our written consent. Therefore, no liability is accepted by this firm or any of its 

directors, servants or agents, in respect of any information contained within this report.  

 

12.3. Where other parties may wish to rely on it, whether for the same or different proposals, this 

permission may be extended, subject to our satisfactory review of their interpretation of the 

report. 

 

12.4. Although this report may be submitted to a local authority in connection with an application for 

a consent, permission, approval, or pursuant to any other requirement of law, this disclaimer 

shall still apply and require all other parties to use due diligence where necessary.  
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Job Ref:  24 218 

24 July 2025 
 
 
Amanda Marsh 
 
 
RE:  GEOTECHNICAL ASSESSMENT AND RETAINING WALL DESIGN AT 51 SCHOOL ROAD, PAIHIA 
 

INTRODUCTION 

Haigh Workman Ltd (Haigh Workman) has been commissioned by Amanda Marsh (the client) to undertake a 
geotechnical investigation and carry out retaining wall design to replace two existing timber pole walls.  The 
purpose of the investigation was to assess subsoil conditions and design the replacement timber pole retaining 
walls. 

The scope of this report encompasses the geotechnical suitability in the context of the proposed development as 
defined in the Short Form Agreement dated 9th October 2024. 

PROPOSED DEVELOPMENT 

The subject site comprises an existing dwelling with a concrete driveway running down into the property from the 
south-western corner.  The driveway cut is unsupported along the first 20 m with a height of 1.0 to 1.4 m.  The cut 
is supported by a timber pole wall (up to 1.5 m depth) toward the northern end, adjacent to the existing carport.  
There is another dilapidated timber pole wall supporting fill (up to 1.9 m depth) for the parking / turning area along 
the western side of the existing dwelling.  There are also some grouted rock walls along the driveway running 
around the southern side of the dwelling. 

Based on discussions with our client the proposal is to widen the driveway and parking / turning area by cutting 
back to the property boundary and supporting the cut with a new timber pole retaining wall (denoted RW01).  The 
retaining wall on the eastern side of the parking / turning area will also be replaced with a new timber pole wall. 

This report includes the design of timber pole retaining walls supporting a maximum height of 2.8 m for RW01 and 
maximum 2.0 m for RW02. 
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Figure 1: Aerial photo showing subject site. 

SITE PHOTOGRAPHS 

  
Photograph 1: 
Looking north along the existing driveway. 

Photograph 2: 
Looking south along the existing driveway. 
RW01 will run up the driveway and terminate before 
the existing light pole. 

Existing 
dwelling 

N 

Property boundary 
(approx.) 

Existing carport 

Proposed replacement 
wall – RW02 

Existing timber pole wall 

Proposed replacement 
wall – RW01 

RW02 RW01 

Existing 
timber walls 

RW01 

Existing 
timber wall 
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Photograph 3: 
Existing wall along northern side of house to be 
replaced with RW02. 

Photograph 4: 
Looking north along the neighbouring driveway above 
RW01. 

 

GEOLOGY 

The Institute of Geological & Nuclear Sciences, Map 2, 1:250,000 Scale, 2009: “Geology of the Whangarei Area” 
shows the subject site to be underlain by Waipapa Group (TJw).  The soils of the Waipapa Group comprise massive 
to thin bedded, lithic volcaniclastic sandstone and argillite of Permian to Jurassic age. 

GROUND CONDITIONS 

Three hand auger boreholes were drilled along the retaining wall alignments to assess the underlying subsoils 
conditions.  Detailed descriptions of the subsoils encountered are given on the attached borehole logs however, a 
summary of the ground conditions is given in the table below:  

Table 1: Summary of Borehole Results 

Borehole Number Non-certified Fill 
(mbgl) 

Residual Soils (mbgl) Groundwater Observations 

BH01 0.0 to 0.2 0.2 to >3.0 

Groundwater not 
Encountered.  

Moist throughout. 

BH02 NE 0.0 to >3.0 

BH03 0.0 to 0.8 0.8 to >2.0 

BH04 0.0 to 0.2 0.2 to >3.0 

BH05 NE 0.0 to >3.0 
Note: Depths measured from existing ground level. 
 NE = Not Encountered 
Groundwater was not encountered in any of the boreholes.  The investigation was carried out following a dry season 
and may be higher during wetter winter conditions. 

DESIGN METHODOLOGY 
Design has been undertaken using retaining wall analysis software WALLAP, version 6.06 using moment equilibrium 
methods and the subgrade reaction model.  A factor of safety of 1.5 is recommended for stability for static 
conditions, e.g., toe-kickout and overturning, and soil/shaft interface factors adopt B1/VM4 values for a timber 
pole.  
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Failure modes assessed during the design phase include: 
 Kick-out. 

 Yielding of structural elements.  

For structural design of earth retaining structures, the design horizontal ground acceleration to be used in 
computing seismic inertia forces is as follows (New Zealand Bridge Manual – SP/M/022): 

 

 Ch(T0) = 1.33 (Class C) 

 Z = 0.06 (Paihia/Russell) 

 Ru = 1.0 (Importance Level 2, 50-year design life – APE 1/500) 

 Cog = 0.08 

Geotechnical design parameters presented in Table 3 below have been adopted in design. The design criteria for 
the timber pole retaining walls given in Table 2. 

Table 2: Design Criteria 

Wall I.D. 
Maximum Retained Height 

(m) 
Surcharge 

(kPa) 
Backslope 
(degrees) 

RW01 2.8 m 
10  

(driveway removed from wall) 
30°* 

RW02 0.7 m 10 N/A 
*Designed for 30° which is the natural back slope in places.  Maximum fill batter above wall should be limited to 
1V:2H (i.e. 26°). 

Table 3:  Geotechnical Design Parameters 

Soil Unit 
Bulk Unit Weight, 

 (kN/m3) 

Effective 
Cohesion, c’ 

(kPa) 

Effective 
Friction Angle, 
’ (degrees) 

Young’s 
Modulus, E 

(MPa) 

Retained Fill 17 3* 26 10 

Retained Residual 18 5* 30 25 

Stiff to Very Stiff Residual Soils 18 5 30 25 
*Cohesion is ignored over the upper 1.5 m below the top of the wall. 
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DESIGN SUMMARY 
A summary of the design is presented in Table 4.  Design calculations and detailed drawings are attached. 

Table 4:  Retaining Wall Design Summary  

Wall Properties RW01  RW02 

Maximum Height (H) 1.5 m 2.0 m 2.8 m  2.0 m 

Pole Spacing (c/c) 1.2 m 1.2 m 1.2 m  1.2 m 

Pole type 200 mm SED  
(High Density) 

250 mm SED  
(High Density) 

350 mm SED  
(High Density) 

 275 mm SED  
(High Density) 

Embedment Length (L) 2.7 m 3.4 m 4.2  3.4 m 

Total Pile Length  
(H + L) 

4.2 m 5.4 m 7.0 m  5.4 m 

Encasement (B) 
450 mm bored 
pile, encased in 

20 MPa concrete 

450 mm bored 
pile, encased in 

20 MPa concrete 

600 mm bored 
pile, encased in 

20 MPa concrete 
 

500 mm bored pile, 
encased in 20 MPa 

concrete 

Timber lagging rails 150 x 50 timber, H5 treated. Double rails below 0.6 m and 
triple below 2.55 m the top of wall. (refer Detail 1, sheet G05)  

150 x 50 timber, H5 
treated. Double rails 

below 0.75 m 

Seepage drainage must be installed behind the wall, with the drainage pipe outlet directed downslope away from 
the building.  Refer to drawings in Appendix A attached for full details and specifications. 

The backslope above RW01 at the northern extent of the wall is steep and the design allows for extending the poles 
above existing ground level to enable filling the backslope at a safer gradient.  Material excavated for RW01 can be 
used to fill behind the wall and provide a maximum batter slope of 1V:2H (i.e. 26°), refer to cross section B-B, sheet 
G03. 

All fill batters and disturbed areas behind RW01 should be covered with coconut matting and planted for erosion 
protection. 

STORMWATER 
The existing driveway will be widened by approximately 500 mm the majority of RW01, extending to 1.5m at the 
north-western corner.  A concrete dish drain is recommended along the toe of the wall to collect surface water and 
direct into a catchpit. 

Also, the concrete parking area above RW02 currently drains into the back of the existing timber wall.  A concrete 
nib can be provided along the top of the wall to direct surface water into a catchpit.   

Surface water runoff from these catchpits should be conveyed in sealed pipes to the existing stormwater system 
OR to a controlled outlet (i.e. T-Bar spreader) if a connection is not available.  Refer to drawing G02 for details. 

EROSION AND SEDIMENT CONTROL 
Prior to commencing earthworks, a sediment control system needs to be constructed to ensure the Territorial and 
Regional Authority requirements are met.  Typical details can be found in the Auckland Council publication GD05.   

EXISTING SERVICES 
Far North Maps does not show any public pipes in the area of the proposed retaining walls, however there is a 
water meter shown near the start of the driveway.  Existing services (power, chorus, water supply) are expected to 
run between School Road and the existing dwelling therefore all services must be accurately located prior to 
carrying out any excavations. 
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LICENSE TO OCCUPY ROAD CORRIDOR 
Approximately 13.0 m of RW01 extends into the road corridor (School Road).  The existing cut bank is currently 
unsupported along this length of wall and RW01 is proposed to mitigate erosion of the bank and widen the 
driveway.  A license to occupy (LTO) will need to be applied for in conjunction with the Building and Resource 
Consent applications. 

EXISTING RIGHT OF WAY 
There is an existing Right of Way easement (Easement A shown below) in the north-western corner of the property 
in favour of Lots 13, 14 and 15 DP 57767 to the north.  The proposed retaining wall is to extend over this easement 
however the formed driveway for Lots 13, 14 and 15 has been constructed well outside this easement. 

It is recommended that legal permission be sought with the affected parties for the construction of RW01 over this 
easement. 

 

Figure 2: Right of Way Easement 

SAFETY IN DESIGN 

A safety in design register has been prepared and should be updated during construction when required.  

Table 5: Safety in design risk register 
Issue Risk Proposed mitigation measure 
Excavations Collapse of material and 

potential to strike people 
All earthworks to be staged where possible and cuts 
to remain open for the smallest possible duration.  
No one to work immediately adjacent to the cut or 
during poor weather conditions.   

Open auger holes Falling from height No holes to remain open overnight.  No one allowed 
to walk around the construction site, other than 
those who understand site hazards.  Holes should be 
backfilled with concrete as soon as possible. 

Lifting timber poles and 
putting into ground 

Falling from height (heavy) Lifting gear (straps and chains) to be in good 
condition and certified if required. 

Groundwater If encountered, 
groundwater will make 
constructability difficult 

We expect holes to remain free of groundwater in 
the short term. 
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APPENDIX A – Drawings 
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 m

A
'

G
03

7.5 m

~
1

.0
m

EXISTING TIMBER POLE WALL

RETAINING WALL TERMINATION INTO
EXISTING ROCK WALL T.B.C ONSITE

~
1.

55
m

KEY:

   HAND AUGER BOREHOLE LOCATIONS

   PROPOSED TIMBER POLE RETAINING WALLS
   RW01

   PROPOSED TIMBER POLE RETAINING WALLS
   RW02

   PROPOSED ROCK ARMOURING / LANDSCAPE
   WALL ALONG EXISTING CUT BANK

   NEW CONCRETE (INDICATIVE AREAS)

   Ø150mm PVC STORMWATER PIPE (PROPOSED)

   CONCRETE DISH DRAIN

NOTES:

1. DRAWING BASED ON TOPOGRAPHICAL SURVEY BY
THOMPSON SURVEY LTD DATED 23/10/24, REF. 10650

2. BOREHOLE LOCATIONS HAVE NOT BEEN SURVEYED AND
ARE INDICATIVE ONLY.

3. PRIOR TO COMMENCING EARTHWORKS, A SEDIMENT
AND EROSION CONTROL SYSTEM SHOULD BE
CONSTRUCTED IN GENERAL ACCORDANCE WITH
AUCKLAND COUNCIL PUBLICATION GD05.
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EXISTING TIMBER
RETAINING WALL

PROPOSED TIMBER POLE
RETAINING WALL - RW02

EXISTING CONC.
PARKING AREA

EXISTING TIMBER
RETAINING WALL

EXISTING CONC.
PARKING AREA

PROPOSED TIMBER POLE
RETAINING WALL - RW01

NEIGHBOURING DRIVEWAY

PROPERTY BOUNDARY

EASEMENT
BOUNDARY (R.O.W)

NON-ENGINEERED FILL

STIFF TO VERY STIFF
RESIDUAL SOILS

[WAIPAPA GROUP]

NON-ENGINEERED FILL

STIFF TO VERY STIFF
RESIDUAL SOILS

[WAIPAPA GROUP]

STIFF TO VERY STIFF
RESIDUAL SOILS

[WAIPAPA GROUP]

STIFF TO VERY STIFF
RESIDUAL SOILS

[WAIPAPA GROUP]

EXTEND POLES TO PROVIDE MAX.
1V:2H BACKSLOPE USING CLAY FILL

PROVIDE EROSION PROTECTION (I.E. COIR
FIBRE MAT) AND PLANTING OVER FILL BATTER

KEY:

NON-ENGINEERED FILL

STIFF TO  VERY STIFF RESIDUAL SOILS
[WAIPAPA GROUP]
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PROPOSED TIMBER POLE
RETAINING WALL - RW01

NEIGHBOURING DRIVEWAY
(METALLED)

NEIGHBOURING DRIVEWAY
(METALLED)

PROPOSED TIMBER POLE
RETAINING WALL - RW01

PROPERTY
BOUNDARY

PROPERTY
BOUNDARY

CONC. DRIVEWAY

CONC. DRIVEWAY

NON-ENGINEERED FILL

STIFF TO VERY STIFF
RESIDUAL SOILS

[WAIPAPA GROUP]

STIFF TO VERY STIFF
RESIDUAL SOILS

[WAIPAPA GROUP]

STIFF TO VERY STIFF
RESIDUAL SOILS

[WAIPAPA GROUP]

STIFF TO VERY STIFF
RESIDUAL SOILS

[WAIPAPA GROUP]

PROVIDE EROSION PROTECTION (I.E. COIR
FIBRE MAT) AND PLANTING OVER FILL BATTER

EXTEND POLES TO PROVIDE MAX.
1V:2H BACKSLOPE USING CLAY FILL
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150 X 50 ROUGH SAWN TREATED (H5) RAILS.
DOUBLE RAILS BELOW 0.6 m DEPTH
TRIPLE RAILS BELOW 2.55 m DEPTH

SOLID FILL WITH 20MPa
CONCRETE ENGINEER TO INSPECT
PRIOR TO CONCRETE PLACEMENT
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5°

H5 TREATED 'HIGH DENSITY'
TIMBER POLE (SED),
SPACING OF POLES C/C

D

H, HEIGHT*
(m)

D (SED)
(mm)

SPACING OF
POLES c/c

(m)

L,
EMBEDMENT

(m)

B,
BORED Ø

(mm)

0.0 - 1.5m 200 1.2 2.7 450

1.2 3.4 450

BACKING BOARD DETAILS
(m FROM TOP OF WALL)

SINGLE
RAILS

DOUBLE
RAILS

0.0 - 0.6 m 0.6 - 2.55 m

WALL
DESIGN

RW01

1.5 - 2.0m 250

NOTE: OTHER BARRIERS CAN BE USED,
PROVIDED THEY MEET THE NEW ZEALAND
BUILDING CODE.

1.2 4.2 6002.0 - 2.8m 350

TRIPLE
RAILS

2.55 - 2.8 m

300mm MIN. SCORIA BACKFILL (40/20)

(REFER DESIGN REPORT FOR ALL DETAILS)

HANDRAIL (REFER TO DETAIL 3)

TYPICAL DETAIL - RW01
1 : 50

1
G03

100Ø NOVAFLOW PIPE WRAPPED IN FILTER SOCK.
TO DIRECTED / DISCHARGED IN A CONTROLLED

MANNER DOWNSLOPE OF DWELLING

3
G05

CLAY CAP TO DIRECT OVERLAND WATERFLOWS
FROM WALL SEEPAGE DRAIN

F.G.L

EXISTING CONCRETE
DRIVEWAY

EXTEND CONCRETE TO
NEW RETAINING WALL

DISH DRAIN

1V:2H MAX.
BACKSLOPE

NOTE: WHERE BACKSLOPE EXCEEDS
1V:2H, POLES SHOULD BE EXTENDED

TO ACHIEVE THIS BACKSLOPE

PROVIDE EROSION PROTECTION
(I.E. COIR FIBRE MAT) AND

PLANTING OVER FILL BATTER

140x45 H3.2 SG8 TOP RAILS
FIXED WITH MIN 3/3.75X100 SS NAIL TO EACH BALUSTER

SPAN TO BE CONTINUOUS MIN. OF 3 SPANS OR MORE PER MEMBER

FOR OPTION 1: 2/M12 SS COACH SCREWS MIN
120mm PENETRATION INTO POLES

OR BOLT RIGHT THROUGH WITH M12 SS BOLTS
WITH 50x50x3 SS WASHERS

FOR OPTION 2: 2/M16 SS COACH SCREWS MIN
160mm PENETRATION INTO POLES

OR BOLT RIGHT THROUGH WITH M16 SS BOLTS
WITH 50x50x3 SS WASHERS

45x45 H3.2 SG8 VERTICAL TIMBER
PALINGS WITH GAPS NO GREATER THAN 100mm

90X45 H3.2 SG8 BOTTOM RAILS
FIXED WITH MIN 3/3.75X100

SS NAIL TO EACH BALUSTER

OPTION 1: 88x88 H3.2 PL17 PROLAM POSTS OR
OPTION 2: 140x90 H3.2 SG8 POSTS OR 1
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CONCRETE DISH DRAIN OR CLAY CAP
TO DIRECT OVERLAND WATERFLOWS

FROM WALL SEEPAGE DRAIN

75 FROM BOLT CENTER TO EDGE OF SED

GL

1
0

0
 M

A
X

.
45

TYPICAL HANDRAIL DETAIL
N.T.S

3

1. CAUTION:
DEEP EXCAVATIONS UNSUPPORTED DURING CONSTRUCTION MAY BE HAZARDOUS PARTICULARLY WHEN WORKING IN CONFINED SPACES. THE
DEPARTMENT OF LABOUR'S EXCAVATION GUIDE GIVES RECOMMENDED SAFETY PROCEDURES FOR SUCH SITUATIONS. THE EXCAVATION AND
EARTHWORKS CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PROTECT ADEQUATELY ALL PERSONS AND PROPRETY LIABLE TO
THE BE AFFECTED BY THE EXCAVATION AND EARTHWORKS OPERATIONS.

2. MATERIALS:

TIMBER POLES SHALL BE PEELED RADIATA PINE LOGS COMPLYING WITH THE REQUIREMENT OF NZS 3605 "LOAD BEARING ROUND TIMBER PILES
AND POLES" TREATED TO TPA COMMODITY SPECIFICATION H5.  ALL TIMBER POLES TO BE HIGH DENSITY.
DIMENSIONS OF POLES ARE SPECIFIED AS MINIMUM SMALL END DIAMETERS.
ACTUAL DIAMETERS WILL BE GREATER DUE TO TAPER AND TIMBER GRADING. SAWN TIMBER IN GROUND CONTACT SHALL BE RADIATA PILE
TREATED TO SPECIFICATION H4.
ALL TIMBER SHALL HAVE TPA IDENTIFICATION BRANDS VISIBLE WHEN DELIVERED TO THE SITE AND SHALL BE PROTECTED AGAINST DAMAGE
DURING STORAGE AND HANDLING

TIMBER:

CONCRETE FOR FOUNDATION BACKFILL SHALL BE ORDINARY GRADE CONCRETE COMPLYING WITH NZS 3109 'SPECIFICATION FOR CONCRETE',
AND WITH A 28-DAY STRENGTH OF 20 MPa.
CONCRETE SHALL BE PLACED UNDER AND AROUND POLES AND WELL COMPACTED BY VIBRATING. POLES SHALL BE TEMPORARILY PROPPED AND
PROTECTED AGAINST DISTURBANCE FOR AT LEAST TWO DAYS AFTER PLACEMENT OF CONCRETE

3. CONCRETE:

4. EXCAVATION:
EXCAVATION IN STAGES TO ALLOW FOR TEMPORARY SUPPORT DURING CONSTRUCTION IS REQUIRED.  NO MORE THAN 3.0m OF UNSUPPORTED
SLOPE SHALL EXIST AT ANY ONE TIME.
EXCAVATION FOR POLES SHALL BE TAKEN OUT BY AUGERING TO THE DIMENSIONS DETAILED, WITH ALL SURPLUS SOIL BEING DISPOSED OF
AWAY FROM THE SITE. ALLOWANCE SHALL BE MADE IN POSITIONING AUGERED HOLES FOR THE SLOPE OF THE WALL AND FOR CONCRETE TO
SURROUND THE POLES. DRIVING OF POLES IS NOT ACCEPTABLE AS AN ALTERNATIVE TO AUGERING. POLES SHALL BE INSTALLED AS SOON AS
POSSIBLE AFTER EXCAVATION. EXCAVATIONS FOR POLES SHALL BE FREE OF WATER AND LOOSE MATERIAL BEFORE CONCRETING. IF
NECESSARY THE CONTRACTOR SHALL ALLOW FOR HANDCLEANING AND PUMPING OF EXCAVATION.

5. INSTALLATION:
DRIVING OF POLES IS NOT ACCEPTABLE AS AN ALTERNATIVE TO AUGERING. FIXING OF HORIZONTAL TIMBERS TO POLES SHALL UTILISE
GALVANISED NAILS AS DETAILED. TIMBERS SHALL BE LAYED IN POSITION COMMENCING AT THE BOTTOM OF THE WALL WITH JOINTS BETWEEN
TIMBERS STAGGERED BETWEEN THE POLES BY USE OF SHORT TIMBERS AT ENDS OF ALTERNATIVE ROWS. IF CUTTING IS NECESSARY THE
EXPOSED SURFACES SHALL BE FLOODED WITH A COPPER NAPTHENATE TYPE OF WOOD PRESERVATIVE.
CARE SHALL BE TAKEN IN SELECTING AND LAYING HORIZONTAL TIMBERS TO MAINTAIN THE SPECIFIED MINIMUM THICKNESS OF TIMBERS,
PARTICULARLY NEAR THE BASE OF THE WALL AND TO ACHIEVE NEAT STRAIGHT LINES AT THE TOP OF THE WALL.

6. BACKFILLING:
A PERFORATED OR OPEN JOINTED SUBSOIL DRAIN SHALL BE LAID AND SURROUNDED IN FINE GRANULAR MATERIAL WITH THE INVERT BELOW
LOWER GROUND LEVELS AND LED TO A FREE OUTLET AT A POINT OF SAFE DISCHARGE.
REMAINING BACKFILL TO WITHIN 300mm OF FINISHED SURFACE LEVEL SHALL BE DRAINED COMPACTED GRANULAR FILL NOT LARGER THAN 65mm
DIMENSIONS (eg RUN OF PIT SCORIA OR SIMILAR).
THE FINISHED SURFACE OF BACKFILL SHALL BE SEALED AGAINST ENTRY OF SURFACE WATER WITH A LAYER OF TOPSOIL, CLAY OR CONCRETE.

TIMBER SPECIFICATION NOTES:
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H5 TREATED 'HIGH DENSITY'
TIMBER POLE (SED),
SPACING OF POLES C/C300mm MIN.

SCORIA BACKFILL (40/20)

SOLID FILL WITH 20MPa
CONCRETE ENGINEER TO INSPECT
PRIOR TO CONCRETE PLACEMENT
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TYPICAL DETAIL - RW02
Scale 1 : 20 @ A3

2
G02

100Ø NOVAFLOW PIPE WRAPPED IN FILTER SOCK.
TO DIRECTED / DISCHARGED IN A CONTROLLED

MANNER DOWNSLOPE OF DWELLING

H, HEIGHT*
(m)

D (SED)
(mm)

SPACING OF
POLES c/c

(m)

L,
EMBEDMENT

(m)

B,
BORED Ø

(mm)

2.0m MAX. 275 1.2 3.4 500

BACKING BOARD DETAILS
(m FROM TOP OF WALL)

SINGLE
RAILS

DOUBLE
RAILS

0.0 - 0.75 m 0.75 - 2.0 m

WALL
DESIGN

RW02

(REFER DESIGN REPORT FOR ALL DETAILS)

150 X 50 ROUGH SAWN TREATED (H5) RAILS.
DOUBLE RAILS BELOW 0.75 m DEPTH

REINSTATE CONCRETE DRIVEWAY
WHERE CRACKED/DAMAGED

150mm HIGH NIB TO DIVERT
SURFACE WATER RUNOFF

NOTE: OTHER BARRIERS CAN BE
USED, PROVIDED THEY MEET THE
NEW ZEALAND BUILDING CODE.

HANDRAIL (REFER TO DETAIL 3)
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1. CAUTION:
DEEP EXCAVATIONS UNSUPPORTED DURING CONSTRUCTION MAY BE HAZARDOUS PARTICULARLY WHEN WORKING IN CONFINED SPACES. THE
DEPARTMENT OF LABOUR'S EXCAVATION GUIDE GIVES RECOMMENDED SAFETY PROCEDURES FOR SUCH SITUATIONS. THE EXCAVATION AND
EARTHWORKS CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PROTECT ADEQUATELY ALL PERSONS AND PROPRETY LIABLE TO
THE BE AFFECTED BY THE EXCAVATION AND EARTHWORKS OPERATIONS.

2. MATERIALS:

TIMBER POLES SHALL BE PEELED RADIATA PINE LOGS COMPLYING WITH THE REQUIREMENT OF NZS 3605 "LOAD BEARING ROUND TIMBER PILES
AND POLES" TREATED TO TPA COMMODITY SPECIFICATION H5.  ALL TIMBER POLES TO BE HIGH DENSITY.
DIMENSIONS OF POLES ARE SPECIFIED AS MINIMUM SMALL END DIAMETERS.
ACTUAL DIAMETERS WILL BE GREATER DUE TO TAPER AND TIMBER GRADING. SAWN TIMBER IN GROUND CONTACT SHALL BE RADIATA PILE
TREATED TO SPECIFICATION H4.
ALL TIMBER SHALL HAVE TPA IDENTIFICATION BRANDS VISIBLE WHEN DELIVERED TO THE SITE AND SHALL BE PROTECTED AGAINST DAMAGE
DURING STORAGE AND HANDLING

TIMBER:

CONCRETE FOR FOUNDATION BACKFILL SHALL BE ORDINARY GRADE CONCRETE COMPLYING WITH NZS 3109 'SPECIFICATION FOR CONCRETE',
AND WITH A 28-DAY STRENGTH OF 20 MPa.
CONCRETE SHALL BE PLACED UNDER AND AROUND POLES AND WELL COMPACTED BY VIBRATING. POLES SHALL BE TEMPORARILY PROPPED AND
PROTECTED AGAINST DISTURBANCE FOR AT LEAST TWO DAYS AFTER PLACEMENT OF CONCRETE

3. CONCRETE:

4. EXCAVATION:
EXCAVATION IN STAGES TO ALLOW FOR TEMPORARY SUPPORT DURING CONSTRUCTION IS REQUIRED.  NO MORE THAN 3.0m OF UNSUPPORTED
SLOPE SHALL EXIST AT ANY ONE TIME.
EXCAVATION FOR POLES SHALL BE TAKEN OUT BY AUGERING TO THE DIMENSIONS DETAILED, WITH ALL SURPLUS SOIL BEING DISPOSED OF
AWAY FROM THE SITE. ALLOWANCE SHALL BE MADE IN POSITIONING AUGERED HOLES FOR THE SLOPE OF THE WALL AND FOR CONCRETE TO
SURROUND THE POLES. DRIVING OF POLES IS NOT ACCEPTABLE AS AN ALTERNATIVE TO AUGERING. POLES SHALL BE INSTALLED AS SOON AS
POSSIBLE AFTER EXCAVATION. EXCAVATIONS FOR POLES SHALL BE FREE OF WATER AND LOOSE MATERIAL BEFORE CONCRETING. IF
NECESSARY THE CONTRACTOR SHALL ALLOW FOR HANDCLEANING AND PUMPING OF EXCAVATION.

5. INSTALLATION:
DRIVING OF POLES IS NOT ACCEPTABLE AS AN ALTERNATIVE TO AUGERING. FIXING OF HORIZONTAL TIMBERS TO POLES SHALL UTILISE
GALVANISED NAILS AS DETAILED. TIMBERS SHALL BE LAYED IN POSITION COMMENCING AT THE BOTTOM OF THE WALL WITH JOINTS BETWEEN
TIMBERS STAGGERED BETWEEN THE POLES BY USE OF SHORT TIMBERS AT ENDS OF ALTERNATIVE ROWS. IF CUTTING IS NECESSARY THE
EXPOSED SURFACES SHALL BE FLOODED WITH A COPPER NAPTHENATE TYPE OF WOOD PRESERVATIVE.
CARE SHALL BE TAKEN IN SELECTING AND LAYING HORIZONTAL TIMBERS TO MAINTAIN THE SPECIFIED MINIMUM THICKNESS OF TIMBERS,
PARTICULARLY NEAR THE BASE OF THE WALL AND TO ACHIEVE NEAT STRAIGHT LINES AT THE TOP OF THE WALL.

6. BACKFILLING:
A PERFORATED OR OPEN JOINTED SUBSOIL DRAIN SHALL BE LAID AND SURROUNDED IN FINE GRANULAR MATERIAL WITH THE INVERT BELOW
LOWER GROUND LEVELS AND LED TO A FREE OUTLET AT A POINT OF SAFE DISCHARGE.
REMAINING BACKFILL TO WITHIN 300mm OF FINISHED SURFACE LEVEL SHALL BE DRAINED COMPACTED GRANULAR FILL NOT LARGER THAN 65mm
DIMENSIONS (eg RUN OF PIT SCORIA OR SIMILAR).
THE FINISHED SURFACE OF BACKFILL SHALL BE SEALED AGAINST ENTRY OF SURFACE WATER WITH A LAYER OF TOPSOIL, CLAY OR CONCRETE.

TIMBER SPECIFICATION NOTES:
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APPENDIX B – Investigation Logs 
  



        PO Box 89, 0245 Phone    09 407  8327

        6 Fairway Drive Fax         09 407  8378

        Kerikeri, 0230 www.haighworkman.co.nz

          New Zealand info@haighworkman.co.nz 

Borehole Log - BH01

CLIENT: Amanda Marsh SITE: 

Date Started: 16/10/2024 DRILLING METHOD:  LOGGED BY:  JP

Date Completed: 16/10/2024 HOLE DIAMETER (mm) CHECKED BY: WT
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Corrected shear vane reading

Remoulded shear vane reading

Scala Penetrometer

Note: UTP = Unable To Penetrate. 
Scala penetrometer testing not undertaken.  
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SILT; some clay, and gravel, reddish orange mottled black and orange. Very 
stiff, moist, low plasticity. Trace weakly cemented clasts.

At 1.0m: Becoming reddish orange and pink mottle orange, black and white

Hand Held Shear Vane S/N:  DR2220.  Groundwater not encountered.

End of Hole at 3.0m (Target Depth)

LEGEND

 At 2.8m: Becoming light reddish orange mottled pinkish red, speckled black

50mm

Soil Description
Based on NZGS Logging Guidelines 2005

D
e

p
th

 (
m

)

G
ra

p
h

ic
 

L
o

g

G
ro

u
n

d
w

a
te

r 
N

o
t 

E
n

c
o

u
n

te
re

d
.

F
IL

L

Clayey SILT; pinkish red streaked orange and white. Very stiff, moist, 
moderate plasticity. [WAIPAPA GROUP]

SILT, some gravel, brown and grey brown, Stiff, dry to moist, non-plastic. 
[FILL]

SILT; some clay, light pinkish red streaked orange and white, speckled 
black. Very stiff, moist, low plasticity.

Vane Shear and 
Remoulded Vane Shear 

Strengths (kPa)   

Scala Penetrometer
(blows/100mm)                                             

Hole Location: Refer to Site Plan    JOB No. 24 218

51 School Road, Paihia (Lot 16 Deposited Plan 57767)

Hand Auger

CLAYTOPSOIL SILT SAND FILLGRAVEL

0 4 8 12 16 20
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UTP
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        PO Box 89, 0245 Phone    09 407  8327

        6 Fairway Drive Fax         09 407  8378

        Kerikeri, 0230 www.haighworkman.co.nz

          New Zealand info@haighworkman.co.nz 

Borehole Log - BH02

CLIENT: Amanda Marsh SITE: 

Date Started: 16/10/2024 DRILLING METHOD:  LOGGED BY:  JMC

Date Completed: 16/10/2024 HOLE DIAMETER (mm) CHECKED BY: WT
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Corrected shear vane reading

Remoulded shear vane reading

Scala Penetrometer

Note: UTP = Unable To Penetrate. 
Scala penetrometer testing not undertaken.  
Hand Held Shear Vane S/N:  DR1617.  Groundwater not encountered.

End of Hole at 3.0m (Target Depth)

LEGEND
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Vane Shear and 
Remoulded Vane Shear 

Strengths (kPa)   

Scala Penetrometer
(blows/100mm)                                             
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Silty CLAY; reddish brown mottled light grey. Hard, moist, moderate 
plasticity. [WAIPAPA GROUP]

Clayey SILT; reddish brown mottled light yellow brown. Hard, moist, low 
plasticity.

SILT; minor clay, reddish and orange brown mottled light yellow brown, 
occasional black streaks. Hard, moist.
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Hole Location: Refer to Site Plan    JOB No. 24 218

51 School Road, Paihia (Lot 16 Deposited Plan 57767)

Hand Auger
50mm

Soil Description
Based on NZGS Logging Guidelines 2005
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CLAYTOPSOIL SILT SAND FILLGRAVEL
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        PO Box 89, 0245 Phone    09 407  8327

        6 Fairway Drive Fax         09 407  8378

        Kerikeri, 0230 www.haighworkman.co.nz

          New Zealand info@haighworkman.co.nz 

Borehole Log - BH03

CLIENT: Amanda Marsh SITE: 

Date Started: 16/10/2024 DRILLING METHOD:  LOGGED BY:  JMC

Date Completed: 16/10/2024 HOLE DIAMETER (mm) CHECKED BY: WT
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Corrected shear vane reading

Remoulded shear vane reading

Scala Penetrometer

Note: UTP = Unable To Penetrate. 
Scala penetrometer testing not undertaken.  
Hand Held Shear Vane S/N:  DR1617.  Groundwater not encountered.

LEGEND

End of Hole at 2.0m (Target Depth)

Silty CLAY; yellow brown. Very stiff, moist, high plasticity.

Scala Penetrometer
(blows/100mm)                                             

TOPSOIL/FILL; brown. Moist to wet, low plasticity, some rootlets.

JOB No. 24 218

51 School Road, Paihia (Lot 16 Deposited Plan 57767)

Hand Auger
50mm
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Silty CLAY; orange brown mixed brown and yellow brown. Stiff, moist, high 
plasticity. [FILL]

Clayey SILT; dark grey brown speckled orange brown. Stiff, moist, low 
plasticity. [WAIPAPA GROUP]
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Hole Location: Refer to Site Plan    

Soil Description
Based on NZGS Logging Guidelines 2005
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Vane Shear and 
Remoulded Vane Shear 

Strengths (kPa)   

CLAYTOPSOIL SILT SAND FILLGRAVEL
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        PO Box 89, 0245 Phone    09 407  8327

        6 Fairway Drive Fax         09 407  8378

        Kerikeri, 0230 www.haighworkman.co.nz

          New Zealand info@haighworkman.co.nz 

Borehole Log - BH04

CLIENT: Amanda Marsh SITE: 

Date Started: 16/10/2024 DRILLING METHOD:  LOGGED BY:  JP

Date Completed: 16/10/2024 HOLE DIAMETER (mm) CHECKED BY: WT
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Corrected shear vane reading

Remoulded shear vane reading

Scala Penetrometer

Note: UTP = Unable To Penetrate. 
Scala penetrometer testing not undertaken.  
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LEGEND

Hand Held Shear Vane S/N:  DR2220.  Groundwater not encountered.

At 2.4m: Trace fine weakly cemented clasts.

At 2.6m: Becoming orange and dark orange streaked yellow, speckled white

End of Hole at 3.0m (Target Depth)

SILT; some clay, trace fine gravel, dark reddish orange speckled black and 
white. Very stiff, moist to wet, low plasticity.
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50mm

Soil Description
Based on NZGS Logging Guidelines 2005
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Vane Shear and 
Remoulded Vane Shear 

Strengths (kPa)   

Scala Penetrometer
(blows/100mm)                                             

Hole Location: Refer to Site Plan    JOB No. 24 218

51 School Road, Paihia (Lot 16 Deposited Plan 57767)

Hand Auger

SILT; some fine gravel, brown, light brown and orange. Moist to wet, non-
plastic.  [FILL]

Silty CLAY; light orange streaked light brown. Very stiff, moist to wet, 
moderate plasticity. [WAIPAPA GROUP]

Clayey SILT; light orange streaked yellow and orange. Very stiff, moist, 
moderate plasticity.

SILT; some clay, trace fine gravel, orange and reddish orange mottled white 
and black. Very stiff, moist, low plasticity. Trace weakly cemented clasts.

Clayey SILT; orangish red streaked orange. Very stiff, moist, moderate 
plasticity.

SILT; trace clay, light pinkish red streaked orange mottled orange. Very stiff, 
moist, moderate plasticity.

At 1.3m: Trace fine well weathered gravel, light orange and dark orange.

At 1.6m: Becoming orange streaked pinkish red.

CLAYTOPSOIL SILT SAND FILLGRAVEL
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        PO Box 89, 0245 Phone    09 407  8327

        6 Fairway Drive Fax         09 407  8378

        Kerikeri, 0230 www.haighworkman.co.nz

          New Zealand info@haighworkman.co.nz 

Borehole Log - BH05

CLIENT: Amanda Marsh SITE: 

Date Started: 16/10/2024 DRILLING METHOD:  LOGGED BY:  JMC

Date Completed: 16/10/2024 HOLE DIAMETER (mm) CHECKED BY: WT
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Corrected shear vane reading

Remoulded shear vane reading

Scala Penetrometer

Note: UTP = Unable To Penetrate. 
Scala penetrometer testing not undertaken.  

LEGEND

Hand Held Shear Vane S/N:  DR1617.  Groundwater not encountered.

End of Hole at 3.0m (Target Depth)

218

51 School Road, Paihia (Lot 16 Deposited Plan 57767)

Hand Auger
50mm

Soil Description
Based on NZGS Logging Guidelines 2005
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Vane Shear and 
Remoulded Vane Shear 

Strengths (kPa)   

Scala Penetrometer
(blows/100mm)                                             
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Silty CLAY; yellow brown, minor orange brown mottles. Very stiff, moist to 
wet, high plasticity.  [WAIPAPA GROUP]

At 1.0m: Becoming orange brown mottled yellow brown, occasional light 
grey mottles, trace dark orange silt clasts.

Hole Location: Refer to Site Plan    JOB No. 24
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CLAYTOPSOIL SILT SAND FILLGRAVEL
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10 Job No. 24 218 
 
 

  
 

APPENDIX C – Design Calculations 
  



Project Name: 24 218

51 School Rd, Pahia Doc No.:  

Subject: By:  J. Curreen              Date:       Oct 2024

RW01 - 1.5m Verified By:  W. Thorburn              Date:       Oct 2024

Material Properties for Timber Pole

E = 8.70 GPa (Young Modulus)   [MGS8, NZS3603 Amendement 4, Table 2.3]
8.70E+06 kPa

r = 450 kg/m3 (Density)

S = 1.2 m c/c (Spacing between piles) 0.200 m f

A = 0.031 m2 (Sectional Area)

I = 7.85398E-05 m4 (Area Moment of Inertia)

per pile

EA = 2.278E+05 kN/m = [kN/m2][m2]/[m]

EI = 569.41 kNm2/m = [kN/m2][m4]/[m]

w = 0.116 kN/m/m = [kg/m3][m/s2][m2]/[m]

I 6.545E-05 m4/m per unit length of wall

EI 5.6941E-04 kNm2/m = [kN/m2][m4]/[m]
per unit length of wall

Static Loading Check
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 1.5 6 7.8 1.2

Load factor = 1.5
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

10.8 14.04 1.62 24 200 2.7 4.2

pole design (maximum)
(kNm) (kN)
BM SF

12 34

OK OK

Seismic Loading Check
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 1.5 8.3 10 1.2

Load factor = 1
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

9.96 12 1.27 38 200 2.7 4.2

pole design (maximum)
(kNm) (kN)
BM SF

26 78 <-For short term loading (k1 = 1.0)

OK OK



Project Name: 24 218

51 School Rd, Pahia Doc No.:  

Subject: By:  J. Curreen              Date:       Oct 2024

RW01 - 2.0m Verified By:  W. Thorburn              Date:       Oct 2024

Material Properties for Timber Pole

E = 8.70 GPa (Young Modulus)   [MGS8, NZS3603 Amendement 4, Table 2.3]
8.70E+06 kPa

r = 450 kg/m3 (Density)

S = 1.2 m c/c (Spacing between piles) 0.250 m f

A = 0.049 m2 (Sectional Area)

I = 1.91748E-04 m4 (Area Moment of Inertia)

per pile

EA = 3.559E+05 kN/m = [kN/m2][m2]/[m]

EI = 1390.17 kNm2/m = [kN/m2][m4]/[m]

w = 0.181 kN/m/m = [kg/m3][m/s2][m2]/[m]

I 1.598E-04 m4/m per unit length of wall

EI 1.3902E-03 kNm2/m = [kN/m2][m4]/[m]
per unit length of wall

Static Loading Check
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 2 11.7 11.2 1.2

Load factor = 1.5
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

21.06 20.16 1.65 32 250 3.4 5.4

pole design (maximum)
(kNm) (kN)
BM SF

24 54

OK OK

Seismic Loading Check
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 2 18.7 15.9 1.2

Load factor = 1
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

22.44 19.08 1.33 61 250 3.4 5.4

pole design (maximum)
(kNm) (kN)
BM SF

49 118 <-For short term loading (k1 = 1.0)

OK OK



Project Name: 24 218

51 School Rd, Pahia Doc No.:  

Subject: By:  J. Curreen              Date:       Oct 2024

RW01 - 2.8m Verified By:  W. Thorburn              Date:       Oct 2024

Material Properties for Timber Pole

E = 8.70 GPa (Young Modulus)   [MGS8, NZS3603 Amendement 4, Table 2.3]
8.70E+06 kPa

r = 450 kg/m3 (Density)

S = 1.2 m c/c (Spacing between piles) 0.350 m f

A = 0.096 m2 (Sectional Area)

I = 7.36618E-04 m4 (Area Moment of Inertia)

per pile

EA = 6.975E+05 kN/m = [kN/m2][m2]/[m]

EI = 5340.48 kNm2/m = [kN/m2][m4]/[m]

w = 0.354 kN/m/m = [kg/m3][m/s2][m2]/[m]

I 6.138E-04 m4/m per unit length of wall

EI 5.3405E-03 kNm2/m = [kN/m2][m4]/[m]
per unit length of wall

Static Loading Check
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 2.8 29.8 18.8 1.2

Load factor = 1.5
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

53.64 33.84 1.65 40 350 4.2 7

pole design (maximum)
(kNm) (kN)
BM SF

66 106

OK OK

Seismic Loading Check
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 2.8 47.4 27.6 1.2

Load factor = 1
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

56.88 33.12 1.38 75 350 4.2 7

pole design (maximum)
(kNm) (kN)
BM SF

133 221 <-For short term loading (k1 = 1.0)

OK OK



Project Name: 24 218

51 School Rd, Pahia Doc No.:  

Subject: By:  J. Curreen              Date:       Oct 2024

RW02 - 2.0m Verified By:  W. Thorburn              Date:       Oct 2024

Material Properties for Timber Pole

E = 8.70 GPa (Young Modulus)   [MGS8, NZS3603 Amendement 4, Table 2.3]
8.70E+06 kPa

r = 450 kg/m3 (Density)

S = 1.2 m c/c (Spacing between piles) 0.275 m f

A = 0.059 m2 (Sectional Area)

I = 2.80738E-04 m4 (Area Moment of Inertia)

per pile

EA = 4.306E+05 kN/m = [kN/m2][m2]/[m]

EI = 2035.35 kNm2/m = [kN/m2][m4]/[m]

w = 0.219 kN/m/m = [kg/m3][m/s2][m2]/[m]

I 2.339E-04 m4/m per unit length of wall

EI 2.0353E-03 kNm2/m = [kN/m2][m4]/[m]
per unit length of wall

Static Loading Check
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 2 14.5 13.4 1.2

(2.0m out of ground)
Load factor = 1.5
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

26.1 24.12 1.69 28 275 3.4 5.4

pole design (maximum)
(kNm) (kN)
BM SF

32 65

OK OK

Seismic Loading Check
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 2 21.6 17.6 1.2

Load factor = 1
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

25.92 21.12 1.44 49 275 3.4 5.4

pole design (maximum)
(kNm) (kN)
BM SF

65 141 <-For short term loading (k1 = 1.0)

OK OK

Impact Loading Check (300mm stick up, 20kN load)
(kNm/m) (kN/m

(m) BM SF c/c (m)
Max Height 2 53.8 44.1 1.2

Load factor = 1
DESIGN
(kNm) (kN) pole size (mm) Embedment Total length (m)
BM SF fos disp (mm) (m)

64.56 52.92 1.9 n/a 275 3.4 5.4

pole design (maximum)
(kNm) (kN)
BM SF

65 141 <-For short term loading (k1 = 1.0)

OK OK



51 School Rd, Paihia

Amanda Marsh

24 218

19/11/2024

J. Curreen

W. Thorburn
RW01

17.33 kPa From Wallap

2.8 Height (m)

11.6 kPa

1.5 Load factor

3 Rails Required

Lagging width b = 50 50 2.55 Height (m)

150 150 10.4 kPa

2.60 kN/m 2 Rails Required

1.2 m

0.468 kNm 0.6 Height (m)

4.73 kPa

1 Rails Required

11.7 MPa

2.4 MPa

3 Rails Height

0.8 Single 0 to 0.6

0.6 Double 0.6 - 2.55

1.00 Triple 2.55 - 2.8

1.00

Section modulus of lagging, Z = bd2/6 = 187500 mm
3

fMn = fk1k4k5fbZ = 1.053 kNm

44%

For 150 x 50 lagging. Shear surface area = 5000.0 mm2

5.760 kN

1.949 kN

34%

Calculated by:

Reviewed by:
Comments

Project

Client

Job No

Date

Factored load on the plank at the base of the wall =

Timber Lagging: Structural actions

Lagging depth d =

Grid System Factor, k5 =

Compare with V* =

Lagging OK for Moment Capacity!

Strength Reduction Factor, f =

Duration Factor, k1 =

Bending Stress, fb =

Shear Stress, fs =

No of parallel support elements, n =

Structural Design of Lagging to NZS 3603:1993

Under Flexure, calculate the minimum lagging depth  for moment capacity

Use 150 x (3)50 lagging, spanning continuously across a minimum of 2 pole spacings

Percentage of Shear capacity utilised

Lagging Span "L" =

For a maximum soil pressure of 17.325 kPa. The UDL on 
lagging ''d'' = 

Maximum factored moment M* = 1/8 dL2

fVn = fk1k4k5fsAs =

Parallel Support Factor , k4 =

Check for Shear Capacity

Lagging OK for Shear Capacity!

Percentage of lagging moment capacity utilised

wLV 625.0* 

{ Detail Calculations }

T:\Clients\Amanda Marsh ( Mandy)\24 218 - 51 School Road Paihia\Engineering\Geotech\Retaining Wall Design\RW01\Lagging RW01

Printed on 19/11/2024 at 10:16 am



51 School Rd, Paihia

Amanda Marsh

24 218

19/11/2024

J. Curreen

W. Thorburn
RW02

15.50 kPa From Wallap

2 Height (m)

10.3 kPa

1.5 Load factor

2 Rails Required

Lagging width b = 50 50 0.75 Height (m)

150 150 5.1 kPa

2.32 kN/m 1 Rails Required

1.2 m

0.418 kNm

11.7 MPa

2.4 MPa

2 Rails Height

0.8 Single 0 to 0.75

0.6 Double 0.75 - 2.0

1.00

1.00

Section modulus of lagging, Z = bd2/6 = 125000 mm
3

fMn = fk1k4k5fbZ = 0.702 kNm

60%

For 150 x 50 lagging. Shear surface area = 5000.0 mm2

5.760 kN

1.743 kN

30%

Lagging OK for Shear Capacity!

Percentage of lagging moment capacity utilised

Structural Design of Lagging to NZS 3603:1993

Under Flexure, calculate the minimum lagging depth  for moment capacity

Use 150 x (2)50 lagging, spanning continuously across a minimum of 2 pole spacings

Percentage of Shear capacity utilised

Lagging Span "L" =

For a maximum soil pressure of 15.495 kPa. The UDL on 
lagging ''d'' = 

Maximum factored moment M* = 1/8 dL2

fVn = fk1k4k5fsAs =

Parallel Support Factor , k4 =

Check for Shear Capacity

Timber Lagging: Structural actions

Lagging depth d =

Grid System Factor, k5 =

Compare with V* =

Lagging OK for Moment Capacity!

Strength Reduction Factor, f =

Duration Factor, k1 =

Bending Stress, fb =

Shear Stress, fs =

No of parallel support elements, n =

Factored load on the plank at the base of the wall =

Project

Client

Job No

Date

Calculated by:

Reviewed by:
Comments

wLV 625.0* 

{ Detail Calculations }

T:\Clients\Amanda Marsh ( Mandy)\24 218 - 51 School Road Paihia\Engineering\Geotech\Retaining Wall Design\RW02\Lagging RW02

Printed on 19/11/2024 at 10:16 am



HAIGH WORKMAN LTD                                           | Sheet No. 
Program: WALLAP  Version 6.09  Revision A59.B77.R60         | Job No.  24 218 
                             Licensed from GEOSOLVE         | Made by :   JMC 
Data filename/Run ID: RW01_2-8m_static                      | 
RW01_2.8m_static                                            | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
                                                       Units: kN,m 
INPUT DATA 
  
SOIL PROFILE 
Stratum   Elevation of    ------------------ Soil types ------------------- 
  no.    top of stratum    Left side                Right side  
   1           0.00       1  Retain Fill c'=0       1  Retain Fill c'=0 
   2          -1.50       3  Residual Waipapa       3  Residual Waipapa 
  
SOIL PROPERTIES 
                  Bulk    Young's   At rest  Consol  Active  Passive          
-- Soil type --  density  Modulus    coeff.  state.  limit    limit   Cohesion 
No. Description   kN/m3  Eh,kN/m2     Ko     NC/OC    Ka       Kp      kN/m2  
  (Datum elev.)          (dEh/dy ) (dKo/dy) (  Nu ) ( Kac ) (  Kpc ) ( dc/dy ) 
 1  Retain Fill    17.00     10000    0.500     NC    0.338    3.148       0.0d 
    c'=0                                    (0.250) (1.357) ( 4.404)  
 2  Not defined 
 3  Residual      18.00     25000    0.500     OC    0.285    3.886     5.000d 
    Waipapa                                 (0.250) (1.238) ( 4.998)  
  
Additional soil parameters associated with Ka and Kp 
                          --- parameters for Ka ---  --- parameters for Kp --- 
                            Soil      Wall    Back-    Soil      Wall    Back- 
------- Soil type ------- friction  adhesion  fill   friction  adhesion  fill  
No. Description             angle    coeff.   angle    angle    coeff.   angle 
 1  Retain Fill c'=0        26.00    0.640    0.00     26.00    0.312    0.00 
 2  Not defined          
 3  Residual Waipapa        30.00    0.631    0.00     30.00    0.305    0.00 
  
GROUND WATER CONDITIONS 
 Density of water = 10.00 kN/m3 
                                   Left side     Right side 
 Initial water table elevation       -8.00           -8.00 
  
 Automatic water pressure balancing at toe of wall :  No 
  
  
WALL PROPERTIES 
                         Type of structure = Soldier Pile Wall 
                        Soldier Pile width =  0.35 m 
                      Soldier Pile spacing =  1.20 m 
               Passive mobilisation factor =  3.00 
                  Elevation of toe of wall = -7.00 
             Maximum finite element length =  0.40 m 
                  Youngs modulus of wall E = 8.7000E+06 kN/m2 
               Moment of inertia of wall I = 6.1385E-04 m4/m run 
                                           = 7.3662E-04 m4 per pile 
                                       E.I = 5340.5 kN.m2/m run 
                      Yield Moment of wall = Not defined 
  
SURCHARGE LOADS 
             Distance  Length    Width   Surcharge(kN/m2) Surcharge  Part  Short Q 
  Surcharge    from   parallel  perpend.   Near    Far         Soil  fact.  reduc. 
 no.   Elev.   wall   to wall   to wall    edge    edge   Cat. type         fact. 
  1    0.00   0.00(L)   15.00     2.00     0.00   20.00    --   --    --    --  
  2    0.00   2.00(L)   15.00     3.00    20.00     =      --   --    --    --  
  3    0.00   2.00(L)   15.00     3.00    10.00     =      --   --    --    --  
  
    Note: L = Left side,  R = Right side 
          A ramp surcharge is defined by two values: 
          N = at edge near to wall,  F = at edge far from wall  

CONSTRUCTION STAGES 
Construction   Stage description                                        
  stage no.    -------------------------------------------------------- 
      1        Excavate to elevation -2.80 on RIGHT side 
      2        Apply surcharge no.1 at elevation 0.00 
      3        Apply surcharge no.2 at elevation 0.00 
      4        Apply surcharge no.3 at elevation 0.00 
  
  
  
FACTORS OF SAFETY and ANALYSIS OPTIONS 
 Stability analysis: 
  Method of analysis  -  Strength Factor method 
  Factor on soil strength for calculating wall depth = 1.50 
  
 Parameters for undrained strata: 
  Minimum equivalent fluid density             =   5.00 kN/m3 
  Maximum depth of water filled tension crack  =   0.00 m 
  
 Bending moment and displacement calculation: 
  Method  -  Subgrade reaction model using Influence Coefficients 
  Open Tension Crack analysis? - No  
  Non-linear Modulus Parameter (L) = 0 m 
  
 Boundary conditions: 
  Length of wall (normal to plane of analysis) = 1000.00 m 
  
  Width of excavation/fill on Left  side of wall  = 20.00 m 
  Width of excavation/fill on Right side of wall  = 20.00 m 
  
  Distance to rigid boundary on Left side  = 20.00 m 
  Distance to rigid boundary on Right side = 20.00 m 
  
  
OUTPUT OPTIONS 
  
 Stage ------ Stage description ----------- ------- Output options ------- 
  no.                                       Displacement   Active,  Graph. 
                                            Bending mom.   Passive  output 
                                            Shear force   pressures         
   1 Excav. to elev. -2.80 on RIGHT side        Yes          Yes     Yes 
   2 Apply surcharge no.1 at elev. 0.00         Yes          Yes     Yes 
   3 Apply surcharge no.2 at elev. 0.00         Yes          Yes     Yes 
   4 Apply surcharge no.3 at elev. 0.00         Yes          Yes     Yes 
   * Summary output                             Yes           -      Yes 
  
  
Program WALLAP - Copyright (C) 2024 by DL Borin,  distributed by GEOSOLVE 
         150 St. Alphonsus Road, London SW4 7BW, UK    www.geosolve.co.uk



HAIGH WORKMAN LTD                                           | Sheet No. 
Program: WALLAP  Version 6.09  Revision A59.B77.R60         | Job No.  24 218 
                             Licensed from GEOSOLVE         | Made by :   JMC 
Data filename/Run ID: RW01_2-8m_static                      | 
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----------------------------------------------------------------------------- 
                                                       Units: kN,m 

 
 
 

HAIGH WORKMAN LTD                                           | Sheet No. 
Program: WALLAP  Version 6.09  Revision A59.B77.R60         | Job No.  24 218 
                             Licensed from GEOSOLVE         | Made by :   JMC 
Data filename/Run ID: RW01_2-8m_static                      | 
RW01_2.8m_static                                            | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
                                                       Units: kN,m 
Stage No. 4   Apply surcharge no.3 at elevation 0.00 
  
STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 
 Factor of safety on soil strength 
  
                                FoS for toe       Toe elev. for   
                               elev. =   -7.00     FoS = 1.500    
 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 
  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    
                               Safety  at elev.          -ation     failure 
   4    0.00   -2.80    Cant.   1.651    -6.51    -6.42    3.62     L to R 
  
  
BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 
  Analysis options 
  Soldier Pile width = 0.35m;  spacing = 1.20m 
  Passive mobilisation factor = 3.000 
  Subgrade reaction model  -  Boussinesq Influence coefficients 
  Soil deformations are elastic until the active or passive limit is reached 
  
  Length of wall perpendicular to section = 1000.00m 
  Rigid boundaries:     Left side 20.00m from wall                      
                       Right side 20.00m from wall                      
  
 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop    
 no.  coord  pressure     disp.   rotation    force   moment    forces  
                kN/m2       m       rad.       kN/m    kN.m/m    kN/m  
  1    0.00      0.00     0.040   1.19E-02      0.0       0.0          
  2   -0.40      3.16     0.035   1.19E-02      0.6       0.1          
  3   -0.80      6.30     0.030   1.18E-02      2.5       0.7          
  4   -1.15      9.00     0.026   1.18E-02      5.2       2.0          
  5   -1.50     11.63     0.022   1.15E-02      8.8       4.4          
                 3.62     0.022   1.15E-02      8.8       4.4  
  6   -1.75      5.23     0.019   1.13E-02      9.9       6.8          
  7   -2.00      6.80     0.016   1.09E-02     11.4       9.4          
  8   -2.40      9.23     0.012   1.00E-02     14.6      14.6          
  9   -2.80     11.55     0.008   8.71E-03     18.8      21.2          
               -11.76     0.008   8.71E-03     18.8      21.2  
 10   -3.20    -34.28     0.005   6.88E-03      9.6      27.7          
 11   -3.60    -44.91     0.003   4.73E-03     -6.3      29.8          
 12   -4.00    -11.19     0.001   2.72E-03    -17.5      23.7          
 13   -4.40      6.38     0.001   1.25E-03    -18.4      15.8          
 14   -4.80     12.51     0.000   3.27E-04    -14.7       8.9          
 15   -5.20     12.57     0.000  -1.57E-04     -9.7       4.0          
 16   -5.60      9.96     0.000  -3.52E-04     -5.1       1.2          
 17   -6.00      6.50     0.001  -3.93E-04     -1.9      -0.1          
 18   -6.40      3.02     0.001  -3.78E-04      0.0      -0.3          
 19   -6.70      0.18     0.001  -3.65E-04      0.5      -0.2          
 20   -7.00     -3.69     0.001  -3.60E-04      0.0      -0.0          
  
                                         LEFT side                         _ 
                             Effective stresses            Total   Coeff. of 
 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 
 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 
              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 
  1    0.00    0.00    0.00    0.00      0.00     0.00       0.00      2616 
  2   -0.40    0.00    9.34    3.16     29.40     3.16       3.16a     2616 
  3   -0.80    0.00   18.62    6.30     58.61     6.30       6.30a     2616 
  4   -1.15    0.00   26.60    9.00     83.75     9.00       9.00a     2616 
  



Run ID. RW01_2-8m_static                                    | Sheet No. 
RW01_2.8m_static                                            | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
                                                              (continued) 
Stage No.4   Apply surcharge no.3 at elevation 0.00 
  
                                         LEFT side                         _ 
                             Effective stresses            Total   Coeff. of 
 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 
 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 
              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 
  5   -1.50    0.00   34.39   11.63    108.26    11.63      11.63a     2616 
               0.00   34.39    3.62    158.60     3.62       3.62a     6540 
  6   -1.75    0.00   40.04    5.23    180.57     5.23       5.23a     6540 
  7   -2.00    0.00   45.55    6.80    201.97     6.80       6.80a     6540 
  8   -2.40    0.00   54.06    9.23    235.04     9.23       9.23a     6540 
  9   -2.80    0.00   62.21   11.55    266.72    11.55      11.55a     6540 
               0.00   62.21   11.55    233.38    11.55      11.55a     6540 
 10   -3.20    0.00   70.05   13.79    260.03    13.79      13.79a     6540 
 11   -3.60    0.00   77.62   15.95    285.78    16.06      16.06      6540 
 12   -4.00    0.00   84.98   18.05    310.78    30.09      30.09      6540 
 13   -4.40    0.00   92.16   20.09    335.44    39.11      39.11      6540 
 14   -4.80    0.00   99.20   22.10    359.64    44.86      44.86      6540 
 15   -5.20    0.00  106.14   24.08    383.49    48.56      48.56      6540 
 16   -5.60    0.00  113.00   26.04    407.09    51.23      51.23      6540 
 17   -6.00    0.00  119.81   27.98    430.50    53.55      53.55      6540 
 18   -6.40    0.00  126.59   29.91    453.79    55.83      55.83      6540 
 19   -6.70    0.00  131.65   31.36    471.20    57.43      57.43      6540 
 20   -7.00    0.00  136.71   32.80    488.58    58.61      58.61      6540 
  
  
                                        RIGHT side                         _ 
                             Effective stresses            Total   Coeff. of 
 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 
 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 
              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 
  1    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  2   -0.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  3   -0.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  4   -1.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  5   -1.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  6   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  7   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  8   -2.40    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  9   -2.80    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
               0.00    0.00    0.00     23.31    23.31      23.31p    14009 
 10   -3.20    0.00    7.20    0.00     48.07    48.07      48.07p    14009 
 11   -3.60    0.00   14.40    0.00     72.82    60.97      60.97     14009 
 12   -4.00    0.00   21.60    0.00     97.57    41.28      41.28     14009 
 13   -4.40    0.00   28.81    2.03    122.33    32.73      32.73     14009 
 14   -4.80    0.00   36.02    4.08    147.09    32.35      32.35     14009 
 15   -5.20    0.00   43.24    6.14    171.87    35.99      35.99     14009 
 16   -5.60    0.00   50.46    8.20    196.66    41.28      41.28     14009 
 17   -6.00    0.00   57.68   10.26    221.48    47.05      47.05     14009 
 18   -6.40    0.00   64.92   12.32    246.31    52.81      52.81     14009 
 19   -6.70    0.00   70.35   13.87    264.96    57.26      57.26     14009 
 20   -7.00    0.00   75.78   15.42    283.62    62.30      62.30     14009 
  
Note:     13.79 a  Soil pressure at active limit  
          48.07 p  Soil pressure at passive limit  
 

HAIGH WORKMAN LTD                                           | Sheet No. 
Program: WALLAP  Version 6.09  Revision A59.B77.R60         | Job No.  24 218 
                             Licensed from GEOSOLVE         | Made by :   JMC 
Data filename/Run ID: RW01_2-8m_static                      | 
RW01_2.8m_static                                            | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
                                                       Units: kN,m 
Summary of results 
  
STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 
 Factor of safety on soil strength 
  
                                FoS for toe       Toe elev. for   
                               elev. =   -7.00     FoS = 1.500    
 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 
  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    
                               Safety  at elev.          -ation     failure 
   1    0.00   -2.80    Cant.   1.903    -6.48    -5.70    2.90     L to R 
   2    0.00   -2.80    Cant.   1.748    -6.47    -6.12    3.32     L to R 
   3    0.00   -2.80    Cant.   1.680    -6.50    -6.31    3.51     L to R 
   4    0.00   -2.80    Cant.   1.651    -6.51    -6.42    3.62     L to R 
  



HAIGH WORKMAN LTD                                           | Sheet No. 
Program: WALLAP  Version 6.09  Revision A59.B77.R60         | Job No.  24 218 
                             Licensed from GEOSOLVE         | Made by :   JMC 
Data filename/Run ID: RW01_2-8m_static                      | 
RW01_2.8m_static                                            | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
                                                       Units: kN,m 
Summary of results 
  
BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 
  Analysis options 
  Soldier Pile width = 0.35m;  spacing = 1.20m 
  Passive mobilisation factor = 3.000 
  Subgrade reaction model  -  Boussinesq Influence coefficients 
  Soil deformations are elastic until the active or passive limit is reached 
  
  Length of wall perpendicular to section = 1000.00m 
  Rigid boundaries:     Left side 20.00m from wall                      
                       Right side 20.00m from wall                      
  
Bending moment, shear force and displacement envelopes 
 Node   Y       Displacement         Bending moment       Shear force      
 no.  coord   maximum   minimum    maximum   minimum    maximum   minimum  
                  m         m       kN.m/m    kN.m/m      kN/m      kN/m 
  1    0.00     0.040     0.000        0.0       0.0        0.0       0.0 
  2   -0.40     0.035     0.000        0.1       0.0        0.6       0.0 
  3   -0.80     0.030     0.000        0.7       0.0        2.5       0.0 
  4   -1.15     0.026     0.000        2.0       0.0        5.2       0.0 
  5   -1.50     0.022     0.000        4.4       0.0        8.8       0.0 
  6   -1.75     0.019     0.000        6.8       0.0        9.9       0.0 
  7   -2.00     0.016     0.000        9.4       0.0       11.4       0.0 
  8   -2.40     0.012     0.000       14.6       0.0       14.6       0.0 
  9   -2.80     0.008     0.000       21.2       0.0       18.8       0.0 
 10   -3.20     0.005     0.000       27.7       0.0        9.6       0.0 
 11   -3.60     0.003     0.000       29.8       0.0        0.0      -8.8 
 12   -4.00     0.001     0.000       23.7       0.0        0.0     -17.5 
 13   -4.40     0.001     0.000       15.8       0.0        0.0     -18.4 
 14   -4.80     0.000     0.000        8.9       0.0        0.0     -14.7 
 15   -5.20     0.000     0.000        4.0       0.0        0.0      -9.7 
 16   -5.60     0.000     0.000        1.2       0.0        0.0      -5.1 
 17   -6.00     0.001     0.000        0.0      -0.3        0.0      -1.9 
 18   -6.40     0.001     0.000        0.0      -0.3        0.4       0.0 
 19   -6.70     0.001     0.000        0.0      -0.2        0.5       0.0 
 20   -7.00     0.001     0.000        0.0      -0.0        0.0       0.0 
  
Maximum and minimum bending moment and shear force at each stage 
Stage  --------- Bending moment --------   ---------- Shear force ---------- 
 no.   maximum   elev.   minimum   elev.   maximum   elev.   minimum   elev. 
        kN.m/m            kN.m/m              kN/m              kN/m 
  1       18.0   -3.20      -0.3   -6.00      12.2   -2.80     -11.9   -4.00 
  2       25.4   -3.60      -0.3   -6.40      16.4   -2.80     -15.9   -4.00 
  3       28.3   -3.60      -0.3   -6.40      18.0   -2.80     -17.6   -4.40 
  4       29.8   -3.60      -0.3   -6.40      18.8   -2.80     -18.4   -4.40 
  
Maximum and minimum displacement at each stage 
Stage -------- Displacement ---------    
 no.  maximum  elev.   minimum  elev.   Stage description                   _ 
          m                m 
  1    0.022    0.00    0.000    0.00   Excav. to elev. -2.80 on RIGHT side 
  2    0.034    0.00    0.000    0.00   Apply surcharge no.1 at elev. 0.00 
  3    0.038    0.00    0.000    0.00   Apply surcharge no.2 at elev. 0.00 
  4    0.040    0.00    0.000    0.00   Apply surcharge no.3 at elev. 0.00 

Run ID. RW01_2-8m_static                                    | Sheet No. 
RW01_2.8m_static                                            | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
Summary of results   (continued) 
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                                                       Units: kN,m 
INPUT DATA 
  
SOIL PROFILE 
Stratum   Elevation of    ------------------ Soil types ------------------- 
  no.    top of stratum    Left side                Right side  
   1           0.00       1  Retain Fill c'=0       1  Retain Fill c'=0 
   2          -1.50       3  Residual Waipapa       3  Residual Waipapa 
  
SOIL PROPERTIES 
                  Bulk    Young's   At rest  Consol  Active  Passive          
-- Soil type --  density  Modulus    coeff.  state.  limit    limit   Cohesion 
No. Description   kN/m3  Eh,kN/m2     Ko     NC/OC    Ka       Kp      kN/m2  
  (Datum elev.)          (dEh/dy ) (dKo/dy) (  Nu ) ( Kac ) (  Kpc ) ( dc/dy ) 
 1  Retain Fill    17.00     10000    0.500     NC    0.338    3.148       0.0d 
    c'=0                                    (0.250) (1.357) ( 4.404)  
 2  Not defined 
 3  Residual      18.00     25000    0.500     OC    0.285    3.886     5.000d 
    Waipapa                                 (0.250) (1.238) ( 4.998)  
  
Additional soil parameters associated with Ka and Kp 
                          --- parameters for Ka ---  --- parameters for Kp --- 
                            Soil      Wall    Back-    Soil      Wall    Back- 
------- Soil type ------- friction  adhesion  fill   friction  adhesion  fill  
No. Description             angle    coeff.   angle    angle    coeff.   angle 
 1  Retain Fill c'=0        26.00    0.640    0.00     26.00    0.312    0.00 
 2  Not defined          
 3  Residual Waipapa        30.00    0.631    0.00     30.00    0.305    0.00 
  
GROUND WATER CONDITIONS 
 Density of water = 10.00 kN/m3 
                                   Left side     Right side 
 Initial water table elevation       -8.00           -8.00 
  
 Automatic water pressure balancing at toe of wall :  No 
  
  
WALL PROPERTIES 
                         Type of structure = Soldier Pile Wall 
                        Soldier Pile width =  0.35 m 
                      Soldier Pile spacing =  1.20 m 
               Passive mobilisation factor =  3.00 
                  Elevation of toe of wall = -7.00 
             Maximum finite element length =  0.40 m 
                  Youngs modulus of wall E = 8.7000E+06 kN/m2 
               Moment of inertia of wall I = 6.1385E-04 m4/m run 
                                           = 7.3662E-04 m4 per pile 
                                       E.I = 5340.5 kN.m2/m run 
                      Yield Moment of wall = Not defined 
  
SURCHARGE LOADS 
             Distance  Length    Width   Surcharge(kN/m2) Surcharge  Part  Short Q 
  Surcharge    from   parallel  perpend.   Near    Far         Soil  fact.  reduc. 
 no.   Elev.   wall   to wall   to wall    edge    edge   Cat. type         fact. 
  1    0.00   0.00(L)   15.00     2.00     0.00   20.00   QGL   --    --    1.00 
  2    0.00   2.00(L)   15.00     3.00    20.00     =     QGL   --    --    0.94 
  3    0.00   2.00(L)   15.00     3.00    10.00     =     QGL   --    --    0.94 
  
    Note: L = Left side,  R = Right side 
          A ramp surcharge is defined by two values: 
          N = at edge near to wall,  F = at edge far from wall  
          Surcharge types:  QGL      Surcharge at or below GL 
                            SOL (n)  Soil fill (n = soil type) 
                            TOP      Surcharge on top of soil fill 

CONSTRUCTION STAGES 
Construction   Stage description                                        
  stage no.    -------------------------------------------------------- 
      1        Excavate to elevation -2.80 on RIGHT side 
      2        Apply surcharge no.1 at elevation 0.00 
      3        Apply surcharge no.2 at elevation 0.00 
      4        Apply seismic loading: 
               0.0800g horizontal 
               Line of action of quasi-static seismic force = 0.333 
               Seismic loading model: Quasi-static loading 
  
  
  
FACTORS OF SAFETY and ANALYSIS OPTIONS 
 Stability analysis: 
  Method of analysis  -  Strength Factor method 
  Factor on soil strength for calculating wall depth = 1.00 
  Active limit pressures by Wedge Analysis  (Seismic Stages only) 
  Passive limit pressures by Wedge Analysis (Seismic Stages only) 
  
 Parameters for undrained strata: 
  Minimum equivalent fluid density             =   5.00 kN/m3 
  Maximum depth of water filled tension crack  =   0.00 m 
  
 Bending moment and displacement calculation: 
  Method  -  Subgrade reaction model using Influence Coefficients 
  Open Tension Crack analysis? - No  
  Non-linear Modulus Parameter (L) = 0 m 
  
 Boundary conditions: 
  Length of wall (normal to plane of analysis) = 1000.00 m 
  
  Width of excavation/fill on Left  side of wall  = 20.00 m 
  Width of excavation/fill on Right side of wall  = 20.00 m 
  
  Distance to rigid boundary on Left side  = 20.00 m 
  Distance to rigid boundary on Right side = 20.00 m 
  
  
OUTPUT OPTIONS 
  
 Stage ------ Stage description ----------- ------- Output options ------- 
  no.                                       Displacement   Active,  Graph. 
                                            Bending mom.   Passive  output 
                                            Shear force   pressures         
   1 Excav. to elev. -2.80 on RIGHT side        Yes          Yes     Yes 
   2 Apply surcharge no.1 at elev. 0.00         Yes          Yes     Yes 
   3 Apply surcharge no.2 at elev. 0.00         Yes          Yes     Yes 
   4 Quasi-static Seismic load: 0.080g(H)       Yes          Yes     Yes 
   * Summary output                             Yes           -      Yes 
  
  
Program WALLAP - Copyright (C) 2024 by DL Borin,  distributed by GEOSOLVE 
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HAIGH WORKMAN LTD                                           | Sheet No. 
Program: WALLAP  Version 6.09  Revision A59.B77.R60         | Job No.  24 218 
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----------------------------------------------------------------------------- 
                                                       Units: kN,m 
Stage No. 4   Apply seismic loading: 
              0.0800g horizontal 
              Line of action of quasi-static seismic force = 0.333 
              Seismic loading model: Quasi-static loading 
  
STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 
 Factor of safety on soil strength 
 Active limit pressures by Wedge Analysis  (Seismic Stages only) 
 Passive limit pressures by Wedge Analysis (Seismic Stages only) 
  
                                FoS for toe       Toe elev. for   
                               elev. =   -7.00     FoS = 1.000    
 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 
  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    
                               Safety  at elev.          -ation     failure 
   4    0.00   -2.80    Cant.   1.388    -6.50    -5.08    2.28     L to R 
  
  
BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 
  Analysis options 
  Soldier Pile width = 0.35m;  spacing = 1.20m 
  Passive mobilisation factor = 3.000 
  Subgrade reaction model  -  Boussinesq Influence coefficients 
  Soil deformations are elastic until the active or passive limit is reached 
  Active and Passive limit pressures by Wedge Analysis  (Seismic Stages only) 
  Short Surcharge No.2 is treated as an equivalent 
                  infinitely long surcharge with reduced magnitude 
  
  Length of wall perpendicular to section = 1000.00m 
  Rigid boundaries:     Left side 20.00m from wall                      
                       Right side 20.00m from wall                      
  
 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop    
 no.  coord  pressure     disp.   rotation    force   moment    forces  
                kN/m2       m       rad.       kN/m    kN.m/m    kN/m  
  1    0.00      0.00     0.075   2.11E-02      0.0       0.0          
  2   -0.40      4.06     0.066   2.11E-02      0.8       0.1          
  3   -0.80      8.81     0.058   2.11E-02      3.4       0.9          
  4   -1.15     13.51     0.050   2.10E-02      7.3       2.7          
  5   -1.50     17.33     0.043   2.07E-02     12.7       6.2          
                 6.26     0.043   2.07E-02     12.7       6.2  
  6   -1.75      9.09     0.038   2.03E-02     14.6       9.6          
  7   -2.00     10.99     0.033   1.98E-02     17.1      13.5          
  8   -2.40     13.02     0.025   1.85E-02     21.9      21.3          
  9   -2.80     15.34     0.018   1.65E-02     27.6      31.2          
                -9.65     0.018   1.65E-02     27.6      31.2  
 10   -3.20    -30.71     0.012   1.38E-02     19.5      41.4          
 11   -3.60    -48.71     0.007   1.05E-02      3.6      47.4          
 12   -4.00    -47.72     0.004   7.06E-03    -15.7      45.0          
 13   -4.40    -10.90     0.001   4.06E-03    -27.4      35.1          
 14   -4.80     12.54     0.000   1.88E-03    -27.0      23.2          
 15   -5.20     18.12    -0.000   5.10E-04    -20.9      13.4          
 16   -5.60     17.49    -0.000  -2.34E-04    -13.8       6.5          
 17   -6.00     13.85    -0.000  -5.66E-04     -7.5       2.4          
 18   -6.40      9.16     0.000  -6.73E-04     -2.9       0.5          
 19   -6.70      5.14     0.000  -6.86E-04     -0.8       0.0          
 20   -7.00      0.04     0.001  -6.86E-04      0.0      -0.0          



Run ID. RW01_2-8m_seismic                                   | Sheet No. 
RW01_2.8m_seismic                                           | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
                                                              (continued) 
Stage No.4   Apply seismic loading: 
              0.0800g horizontal 
              Line of action of quasi-static seismic force = 0.333 
              Seismic loading model: Quasi-static loading 
  
                                         LEFT side                         _ 
                             Effective stresses            Total   Coeff. of 
 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 
 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 
              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 
  1    0.00    0.00    0.00    0.00      0.00     0.00       0.00      2607 
  2   -0.40    0.00    9.31    4.06 t   40.05     4.06       4.06a     2607 
  3   -0.80    0.00   18.41    8.81 t   83.39     8.81       8.81a     2607 
  4   -1.15    0.00   26.08   13.51    120.66    13.51      13.51a     2607 
  5   -1.50    0.00   33.46   17.33 t  154.77    17.33      17.33a     2607 
               0.00   33.46    6.26    196.84     6.26       6.26a     6517 
  6   -1.75    0.00   38.79    9.09    223.15     9.09       9.09a     6517 
  7   -2.00    0.00   43.98   10.99 t  244.82    10.99      10.99a     6517 
  8   -2.40    0.00   52.02   13.02 t  248.90    13.02      13.02a     6517 
  9   -2.80    0.00   59.77   15.34 t  241.15    15.34      15.34a     6517 
               0.00   59.77   15.34    211.00    15.34      15.34a     6517 
 10   -3.20    0.00   67.29   18.20 t  229.87    18.20      18.20a     6517 
 11   -3.60    0.00   74.62   20.62 t  252.84    20.62      20.62a     6517 
 12   -4.00    0.00   81.81   23.86 t  272.47    23.86      23.86a     6517 
 13   -4.40    0.00   88.89   26.07 t  293.67    32.77      32.77      6517 
 14   -4.80    0.00   95.88   28.22 t  322.71    44.12      44.12      6517 
 15   -5.20    0.00  102.81   31.82 t  349.10    50.70      50.70      6648 
 16   -5.60    0.00  109.70   36.34 t  373.08    54.35      54.35      6648 
 17   -6.00    0.00  116.56   37.78 t  398.21    56.56      56.56      6648 
 18   -6.40    0.00  123.40   38.19 t  424.40    58.22      58.22      6648 
 19   -6.70    0.00  128.52   40.44    444.34    59.22      59.22      6648 
 20   -7.00    0.00  133.65   42.38 t  461.31    59.77      59.77      6648 
  
  
                                        RIGHT side                         _ 
                             Effective stresses            Total   Coeff. of 
 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 
 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 
              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 
  1    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  2   -0.40    0.00    0.00    0.00 t    0.00     0.00       0.00       0.0 
  3   -0.80    0.00    0.00    0.00 t    0.00     0.00       0.00       0.0 
  4   -1.15    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  5   -1.50    0.00    0.00    0.00 t    0.00     0.00       0.00       0.0 
  6   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  7   -2.00    0.00    0.00    0.00 t    0.00     0.00       0.00       0.0 
  8   -2.40    0.00    0.00    0.00 t    0.00     0.00       0.00       0.0 
  9   -2.80    0.00    0.00    0.00 t    0.00     0.00       0.00       0.0 
               0.00    0.00    0.00     24.99    24.99      24.99p    13606 
 10   -3.20    0.00    7.20    0.00 t   48.92    48.92      48.92p    13606 
 11   -3.60    0.00   14.40    0.00 t   69.33    69.33      69.33p    13606 
 12   -4.00    0.00   21.60    0.00 t   92.27    71.58      71.58     13606 
 13   -4.40    0.00   28.81    0.00 t  116.42    43.67      43.67     13606 
 14   -4.80    0.00   36.02    0.49 t  138.87    31.58      31.58     13606 
 15   -5.20    0.00   43.24    3.46 t  161.44    32.57      32.57      6648 
 16   -5.60    0.00   50.46    7.22 t  185.51    36.86      36.86      6648 
 17   -6.00    0.00   57.68    8.84 t  211.99    42.71      42.71      6648 
 18   -6.40    0.00   64.92   10.47 t  235.26    49.06      49.06      6648 
 19   -6.70    0.00   70.35   11.76    248.81    54.08      54.08      6648 
 20   -7.00    0.00   75.78   13.08 t  266.31    59.72      59.72      6648 
  

Run ID. RW01_2-8m_seismic                                   | Sheet No. 
RW01_2.8m_seismic                                           | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
                                                              (continued) 
Stage No.4   Apply seismic loading: 
              0.0800g horizontal 
              Line of action of quasi-static seismic force = 0.333 
              Seismic loading model: Quasi-static loading 
Note:     23.86 a  Soil pressure at active limit  
          69.33 p  Soil pressure at passive limit  
                t  Wedge analysis at this node in Turbo Mode 
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Summary of results 
  
STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 
 Factor of safety on soil strength 
 Active limit pressures by Wedge Analysis  (Seismic Stages only) 
 Passive limit pressures by Wedge Analysis (Seismic Stages only) 
  
                                FoS for toe       Toe elev. for   
                               elev. =   -7.00     FoS = 1.000    
 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 
  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    
                               Safety  at elev.          -ation     failure 
   1    0.00   -2.80    Cant.   1.902    -6.48    -4.21    1.41     L to R 
   2    0.00   -2.80    Cant.   1.747    -6.47    -4.43    1.63     L to R 
   3    0.00   -2.80    Cant.   1.681    -6.50    -4.51    1.71     L to R 
   4    0.00   -2.80    Cant.   1.388    -6.50    -5.08    2.28     L to R 
  

HAIGH WORKMAN LTD                                           | Sheet No. 
Program: WALLAP  Version 6.09  Revision A59.B77.R60         | Job No.  24 218 
                             Licensed from GEOSOLVE         | Made by :   JMC 
Data filename/Run ID: RW01_2-8m_seismic                     | 
RW01_2.8m_seismic                                           | Date:12-11-2024 
51 School Road, Paihia                                      | Checked : 
----------------------------------------------------------------------------- 
                                                       Units: kN,m 
Summary of results 
  
BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 
  Analysis options 
  Soldier Pile width = 0.35m;  spacing = 1.20m 
  Passive mobilisation factor = 3.000 
  Subgrade reaction model  -  Boussinesq Influence coefficients 
  Soil deformations are elastic until the active or passive limit is reached 
  Active and Passive limit pressures by Wedge Analysis  (Seismic Stages only) 
  Short Surcharge No.2 is treated as an equivalent 
                  infinitely long surcharge with reduced magnitude 
  
  Length of wall perpendicular to section = 1000.00m 
  Rigid boundaries:     Left side 20.00m from wall                      
                       Right side 20.00m from wall                      
  
Bending moment, shear force and displacement envelopes 
 Node   Y       Displacement         Bending moment       Shear force      
 no.  coord   maximum   minimum    maximum   minimum    maximum   minimum  
                  m         m       kN.m/m    kN.m/m      kN/m      kN/m 
  1    0.00     0.075     0.000        0.0       0.0        0.0       0.0 
  2   -0.40     0.066     0.000        0.1       0.0        0.8       0.0 
  3   -0.80     0.058     0.000        0.9       0.0        3.4       0.0 
  4   -1.15     0.050     0.000        2.7       0.0        7.3       0.0 
  5   -1.50     0.043     0.000        6.2       0.0       12.7       0.0 
  6   -1.75     0.038     0.000        9.6       0.0       14.6       0.0 
  7   -2.00     0.033     0.000       13.5       0.0       17.1       0.0 
  8   -2.40     0.025     0.000       21.3       0.0       21.9       0.0 
  9   -2.80     0.018     0.000       31.2       0.0       27.6       0.0 
 10   -3.20     0.012     0.000       41.4       0.0       19.5       0.0 
 11   -3.60     0.007     0.000       47.4       0.0        3.6      -8.8 
 12   -4.00     0.004     0.000       45.0       0.0        0.0     -17.0 
 13   -4.40     0.001     0.000       35.1       0.0        0.0     -27.4 
 14   -4.80     0.000     0.000       23.2       0.0        0.0     -27.0 
 15   -5.20     0.000    -0.000       13.4       0.0        0.0     -20.9 
 16   -5.60     0.000    -0.000        6.5       0.0        0.0     -13.8 
 17   -6.00     0.001    -0.000        2.4      -0.3        0.0      -7.5 
 18   -6.40     0.001     0.000        0.5      -0.3        0.4      -2.9 
 19   -6.70     0.001     0.000        0.0      -0.2        0.5      -0.8 
 20   -7.00     0.001     0.000        0.0      -0.0        0.0       0.0 
  
Maximum and minimum bending moment and shear force at each stage 
Stage  --------- Bending moment --------   ---------- Shear force ---------- 
 no.   maximum   elev.   minimum   elev.   maximum   elev.   minimum   elev. 
        kN.m/m            kN.m/m              kN/m              kN/m 
  1       18.0   -3.20      -0.3   -6.00      12.2   -2.80     -11.9   -4.00 
  2       25.4   -3.60      -0.3   -6.40      16.4   -2.80     -15.9   -4.00 
  3       28.3   -3.60      -0.3   -6.40      18.0   -2.80     -17.6   -4.40 
  4       47.4   -3.60      -0.0   -7.00      27.6   -2.80     -27.4   -4.40 
  
Maximum and minimum displacement at each stage 
Stage -------- Displacement ---------    
 no.  maximum  elev.   minimum  elev.   Stage description                   _ 
          m                m 
  1    0.022    0.00    0.000    0.00   Excav. to elev. -2.80 on RIGHT side 
  2    0.034    0.00    0.000    0.00   Apply surcharge no.1 at elev. 0.00 
  3    0.038    0.00    0.000    0.00   Apply surcharge no.2 at elev. 0.00 
  4    0.075    0.00   -0.000   -5.60   Quasi-static Seismic load: 0.080g(H) 
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                                                       Units: kN,m 
INPUT DATA 
  
SOIL PROFILE 
Stratum   Elevation of    ------------------ Soil types ------------------- 
  no.    top of stratum    Left side                Right side  
   1           0.00       1  Retained fill c'=0     1  Retained fill c'=0 
   2          -1.50       2  Retained fill          2  Retained fill 
   3          -2.00       3  Residual Waipapa       3  Residual Waipapa 
  
SOIL PROPERTIES 
                  Bulk    Young's   At rest  Consol  Active  Passive          
-- Soil type --  density  Modulus    coeff.  state.  limit    limit   Cohesion 
No. Description   kN/m3  Eh,kN/m2     Ko     NC/OC    Ka       Kp      kN/m2  
  (Datum elev.)          (dEh/dy ) (dKo/dy) (  Nu ) ( Kac ) (  Kpc ) ( dc/dy ) 
 1  Retained      17.00     10000    0.500     NC    0.338    3.148       0.0d 
    fill c'=0                               (0.250) (1.357) ( 4.404)  
 2  Retained      17.00     10000    0.500     NC    0.338    3.148     3.000d 
    fill                                    (0.250) (1.357) ( 4.404)  
 3  Residual      18.00     25000    0.500     OC    0.285    3.886     5.000d 
    Waipapa                                 (0.250) (1.238) ( 4.998)  
  
Additional soil parameters associated with Ka and Kp 
                          --- parameters for Ka ---  --- parameters for Kp --- 
                            Soil      Wall    Back-    Soil      Wall    Back- 
------- Soil type ------- friction  adhesion  fill   friction  adhesion  fill  
No. Description             angle    coeff.   angle    angle    coeff.   angle 
 1  Retained fill c'=0      26.00    0.640    0.00     26.00    0.312    0.00 
 2  Retained fill           26.00    0.640    0.00     26.00    0.312    0.00 
 3  Residual Waipapa        30.00    0.631    0.00     30.00    0.305    0.00 
  
GROUND WATER CONDITIONS 
 Density of water = 10.00 kN/m3 
                                   Left side     Right side 
 Initial water table elevation       -6.00           -6.00 
  
 Automatic water pressure balancing at toe of wall :  No 
  
  
WALL PROPERTIES 
                         Type of structure = Soldier Pile Wall 
                        Soldier Pile width =  0.28 m 
                      Soldier Pile spacing =  1.20 m 
               Passive mobilisation factor =  3.00 
                  Elevation of toe of wall = -5.40 
             Maximum finite element length =  0.30 m 
                  Youngs modulus of wall E = 8.7000E+06 kN/m2 
               Moment of inertia of wall I = 2.3395E-04 m4/m run 
                                           = 2.8074E-04 m4 per pile 
                                       E.I = 2035.4 kN.m2/m run 
                      Yield Moment of wall = Not defined 
  
SURCHARGE LOADS 
             Distance  Length    Width   Surcharge(kN/m2) Surcharge  Part  Short Q 
  Surcharge    from   parallel  perpend.   Near    Far         Soil  fact.  reduc. 
 no.   Elev.   wall   to wall   to wall    edge    edge   Cat. type         fact. 
  1    0.00   0.30(L)    8.00     5.00    10.00     =      --   --    --    --  
  2    0.00   0.00(L)    8.00     5.30     0.00    4.70    --   --    --    --  
  
    Note: L = Left side,  R = Right side 
          A ramp surcharge is defined by two values: 
          N = at edge near to wall,  F = at edge far from wall  

CONSTRUCTION STAGES 
Construction   Stage description                                        
  stage no.    -------------------------------------------------------- 
      1        Excavate to elevation -2.00 on RIGHT side 
      2        Apply surcharge no.1 at elevation 0.00 
      3        Apply surcharge no.2 at elevation 0.00 
  
  
  
FACTORS OF SAFETY and ANALYSIS OPTIONS 
 Stability analysis: 
  Method of analysis  -  Strength Factor method 
  Factor on soil strength for calculating wall depth = 1.50 
  
 Parameters for undrained strata: 
  Minimum equivalent fluid density             =   5.00 kN/m3 
  Maximum depth of water filled tension crack  =   0.00 m 
  
 Bending moment and displacement calculation: 
  Method  -  Subgrade reaction model using Influence Coefficients 
  Open Tension Crack analysis? - No  
  Non-linear Modulus Parameter (L) = 0 m 
  
 Boundary conditions: 
  Length of wall (normal to plane of analysis) = 1000.00 m 
  
  Width of excavation/fill on Left  side of wall  = 20.00 m 
  Width of excavation/fill on Right side of wall  = 20.00 m 
  
  Distance to rigid boundary on Left side  = 20.00 m 
  Distance to rigid boundary on Right side = 20.00 m 
  
  
OUTPUT OPTIONS 
  
 Stage ------ Stage description ----------- ------- Output options ------- 
  no.                                       Displacement   Active,  Graph. 
                                            Bending mom.   Passive  output 
                                            Shear force   pressures         
   1 Excav. to elev. -2.00 on RIGHT side        Yes          Yes     Yes 
   2 Apply surcharge no.1 at elev. 0.00          No           No      No 
   3 Apply surcharge no.2 at elev. 0.00         Yes          Yes     Yes 
   * Summary output                             Yes           -      Yes 
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Stage No. 3   Apply surcharge no.2 at elevation 0.00 
  
STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 
 Factor of safety on soil strength 
  
                                FoS for toe       Toe elev. for   
                               elev. =   -5.40     FoS = 1.500    
 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 
  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    
                               Safety  at elev.          -ation     failure 
   3    0.00   -2.00    Cant.   1.695    -4.95    -4.86    2.86     L to R 
  
  
BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 
  Analysis options 
  Soldier Pile width = 0.28m;  spacing = 1.20m 
  Passive mobilisation factor = 3.000 
  Subgrade reaction model  -  Boussinesq Influence coefficients 
  Soil deformations are elastic until the active or passive limit is reached 
  
  Length of wall perpendicular to section = 1000.00m 
  Rigid boundaries:     Left side 20.00m from wall                      
                       Right side 20.00m from wall                      
  
 Node   Y      Nett       Wall      Wall      Shear   Bending   Prop    
 no.  coord  pressure     disp.   rotation    force   moment    forces  
                kN/m2       m       rad.       kN/m    kN.m/m    kN/m  
  1    0.00      0.00     0.028   1.14E-02      0.0       0.0          
  2   -0.30      2.40     0.025   1.14E-02      0.4       0.0          
  3   -0.60      5.08     0.021   1.14E-02      1.5       0.3          
  4   -0.90      7.36     0.018   1.13E-02      3.3       1.0          
  5   -1.20      9.42     0.015   1.10E-02      5.9       2.4          
  6   -1.50     11.35     0.011   1.05E-02      9.0       4.6          
                 7.28     0.011   1.05E-02      9.0       4.6  
  7   -1.75      8.82     0.009   9.87E-03     11.0       7.1          
  8   -2.00     10.33     0.006   8.81E-03     13.4      10.1          
               -13.09     0.006   8.81E-03     13.4      10.1  
  9   -2.20    -21.98     0.005   7.70E-03      9.9      12.5          
 10   -2.40    -30.88     0.003   6.40E-03      4.6      14.0          
 11   -2.70    -36.15     0.002   4.30E-03     -5.5      14.5          
 12   -3.00     -7.57     0.001   2.40E-03    -12.0      11.2          
 13   -3.30      6.71     0.000   1.04E-03    -12.1       7.3          
 14   -3.60     11.45     0.000   2.22E-04     -9.4       3.9          
 15   -3.90     11.02     0.000  -1.86E-04     -6.1       1.6          
 16   -4.20      8.49     0.000  -3.26E-04     -3.1       0.3          
 17   -4.50      5.52     0.000  -3.28E-04     -1.0      -0.3          
 18   -4.80      2.68     0.000  -2.84E-04      0.2      -0.3          
 19   -5.10     -0.41     0.000  -2.50E-04      0.5      -0.1          
 20   -5.40     -3.25     0.001  -2.39E-04     -0.0      -0.0          
  
                                         LEFT side                         _ 
                             Effective stresses            Total   Coeff. of 
 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 
 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 
              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 
  1    0.00    0.00    0.00    0.00      0.00     0.00       0.00      3341 
  2   -0.30    0.00    7.08    2.40     22.30     2.40       2.40a     3341 
  3   -0.60    0.00   15.02    5.08     47.28     5.08       5.08a     3341 
  4   -0.90    0.00   21.78    7.36     68.56     7.36       7.36a     3341 
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                                                              (continued) 
Stage No.3   Apply surcharge no.2 at elevation 0.00 
  
                                         LEFT side                         _ 
                             Effective stresses            Total   Coeff. of 
 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 
 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 
              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 
  5   -1.20    0.00   27.86    9.42     87.69     9.42       9.42a     3341 
  6   -1.50    0.00   33.56   11.35    105.64    11.35      11.35a     3341 
               0.00   33.56    7.28    118.86     7.28       7.28a     3341 
  7   -1.75    0.00   38.13    8.82    133.24     8.82       8.82a     3341 
  8   -2.00    0.00   42.57   10.33    147.24    10.33      10.33a     3341 
               0.00   42.57    5.95    130.91     5.95       5.95a     8353 
  9   -2.20    0.00   46.27    7.00    140.77     7.00       7.00a     8353 
 10   -2.40    0.00   49.91    8.04    150.50     8.04       8.04a     8353 
 11   -2.70    0.00   55.29    9.58    164.88    10.83      10.83      8353 
 12   -3.00    0.00   60.60   11.09    179.06    22.22      22.22      8353 
 13   -3.30    0.00   65.85   12.59    193.24    29.26      29.26      8353 
 14   -3.60    0.00   71.06   14.08    207.63    33.58      33.58      8353 
 15   -3.90    0.00   76.23   15.55    221.94    36.28      36.28     16656 
 16   -4.20    0.00   81.38   17.02    236.18    38.10      38.10     14620 
 17   -4.50    0.00   86.52   18.48    250.37    39.67      39.67     14620 
 18   -4.80    0.00   91.64   19.95    264.54    41.25      41.25     14620 
 19   -5.10    0.00   96.76   21.41    278.70    42.64      42.64     14620 
 20   -5.40    0.00  101.88   22.87    292.86    44.12      44.12     14620 
  
  
                                        RIGHT side                         _ 
                             Effective stresses            Total   Coeff. of 
 Node   Y    Water   Vertic  Active   Passive    Earth     earth    subgrade 
 no.  coord  press.    -al   limit     limit   pressure   pressure  reaction 
              kN/m2   kN/m2   kN/m2     kN/m2    kN/m2      kN/m2     kN/m3 
  1    0.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  2   -0.30    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  3   -0.60    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  4   -0.90    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  5   -1.20    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  6   -1.50    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  7   -1.75    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
  8   -2.00    0.00    0.00    0.00      0.00     0.00       0.00       0.0 
               0.00    0.00    0.00     19.04    19.04      19.04p    17900 
  9   -2.20    0.00    3.60    0.00     28.99    28.99      28.99p    17900 
 10   -2.40    0.00    7.20    0.00     38.93    38.93      38.93p    17900 
 11   -2.70    0.00   12.60    0.00     53.83    46.97      46.97     17900 
 12   -3.00    0.00   18.00    0.00     68.74    29.79      29.79     17900 
 13   -3.30    0.00   23.40    0.48     83.63    22.56      22.56     17900 
 14   -3.60    0.00   28.81    2.03     98.53    22.12      22.12     17900 
 15   -3.90    0.00   34.21    3.57    113.43    25.26      25.26     35455 
 16   -4.20    0.00   39.62    5.11    128.33    29.61      29.61     14620 
 17   -4.50    0.00   45.03    6.65    143.24    34.15      34.15     14620 
 18   -4.80    0.00   50.44    8.20    158.15    38.56      38.56     14620 
 19   -5.10    0.00   55.85    9.74    173.07    43.04      43.04     14620 
 20   -5.40    0.00   61.27   11.28    187.99    47.37      47.37     14620 
  
Note:      8.04 a  Soil pressure at active limit  
          38.93 p  Soil pressure at passive limit  
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Summary of results 
  
STABILITY ANALYSIS of Soldier Pile Wall according to Strength Factor method 
 Factor of safety on soil strength 
  
                                FoS for toe       Toe elev. for   
                               elev. =   -5.40     FoS = 1.500    
 Stage  Ground level    Prop   Factor  Moment      Toe    Wall    Direction 
  No.   Act.   Pass.    Elev.    of    equilib.   elev.  Penetr       of    
                               Safety  at elev.          -ation     failure 
   1    0.00   -2.00    Cant.   1.963    -4.94    -4.34    2.34     L to R 
   2    0.00   -2.00    Cant.   1.715    -4.94    -4.81    2.81     L to R 
   3    0.00   -2.00    Cant.   1.695    -4.95    -4.86    2.86     L to R 
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Summary of results 
  
BENDING MOMENT and DISPLACEMENT ANALYSIS of Soldier Pile Wall 
  Analysis options 
  Soldier Pile width = 0.28m;  spacing = 1.20m 
  Passive mobilisation factor = 3.000 
  Subgrade reaction model  -  Boussinesq Influence coefficients 
  Soil deformations are elastic until the active or passive limit is reached 
  
  Length of wall perpendicular to section = 1000.00m 
  Rigid boundaries:     Left side 20.00m from wall                      
                       Right side 20.00m from wall                      
  
Bending moment, shear force and displacement envelopes 
 Node   Y       Displacement         Bending moment       Shear force      
 no.  coord   maximum   minimum    maximum   minimum    maximum   minimum  
                  m         m       kN.m/m    kN.m/m      kN/m      kN/m 
  1    0.00     0.028     0.000        0.0       0.0        0.0       0.0 
  2   -0.30     0.025     0.000        0.0       0.0        0.4       0.0 
  3   -0.60     0.021     0.000        0.3       0.0        1.5       0.0 
  4   -0.90     0.018     0.000        1.0       0.0        3.3       0.0 
  5   -1.20     0.015     0.000        2.4       0.0        5.9       0.0 
  6   -1.50     0.011     0.000        4.6       0.0        9.0       0.0 
  7   -1.75     0.009     0.000        7.1       0.0       11.0       0.0 
  8   -2.00     0.006     0.000       10.1       0.0       13.4       0.0 
  9   -2.20     0.005     0.000       12.5       0.0        9.9       0.0 
 10   -2.40     0.003     0.000       14.0       0.0        4.6       0.0 
 11   -2.70     0.002     0.000       14.5       0.0        0.0      -6.6 
 12   -3.00     0.001     0.000       11.2       0.0        0.0     -12.0 
 13   -3.30     0.000     0.000        7.3       0.0        0.0     -12.1 
 14   -3.60     0.000     0.000        3.9       0.0        0.0      -9.4 
 15   -3.90     0.000     0.000        1.6       0.0        0.0      -6.1 
 16   -4.20     0.000     0.000        0.3      -0.1        0.0      -3.1 
 17   -4.50     0.000     0.000        0.0      -0.3        0.0      -1.0 
 18   -4.80     0.000     0.000        0.0      -0.3        0.3       0.0 
 19   -5.10     0.000     0.000        0.0      -0.1        0.5       0.0 
 20   -5.40     0.001     0.000        0.0      -0.0        0.0      -0.0 
  
Maximum and minimum bending moment and shear force at each stage 
Stage  --------- Bending moment --------   ---------- Shear force ---------- 
 no.   maximum   elev.   minimum   elev.   maximum   elev.   minimum   elev. 
        kN.m/m            kN.m/m              kN/m              kN/m 
  1        9.4   -2.40      -0.3   -4.50       9.5   -2.00      -8.3   -3.00 
  2       13.9   -2.70      -0.3   -4.80      13.0   -2.00     -11.7   -3.00 
  3       14.5   -2.70      -0.3   -4.80      13.4   -2.00     -12.1   -3.30 
  
Maximum and minimum displacement at each stage 
Stage -------- Displacement ---------    
 no.  maximum  elev.   minimum  elev.   Stage description                   _ 
          m                m 
  1    0.016    0.00    0.000    0.00   Excav. to elev. -2.00 on RIGHT side 
  2    0.027    0.00    0.000    0.00   Apply surcharge no.1 at elev. 0.00 
  3    0.028    0.00    0.000    0.00   Apply surcharge no.2 at elev. 0.00 
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Summary of results   (continued) 
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