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Figure 1: GNS Science (2013) mapped geology of the Napier Ex Prison site, 1:250k scale.

Figure 2: Napier Prison in the 19" Century (Napier Prison Tours, 2023).

Figure 3: Centennial Gardens, previously the Napier Prison quarry, in the early 20t Century (Napier Prison
Tours, 2023).

Figure 4: Tension cracks in the inferred silt backfill behind Retaining Wall RW10 during the site inspection
between 14 and 17 March 2022.

Figure 5: Tension cracks in the inferred silt backfill behind Retaining Wall RW10 during the site inspection on
24 November 2022.

Figure 6: Exposed cut limestone rock face along site access driveway on 22 November 2022.

Figure 7: Exposed cut limestone rock face along site access driveway on 22 November 2022.

Figure 8: Retaining Wall RW6, the existing slip and loose debris during the site inspection between 14 and
17 March 2022.

Figure 9: Retaining Wall RW6 and the existing slip with increased vegetation cover on 22 November 2022.

Figure 10: Retaining Wall RW®6, the existing slip and larger pieces of debris on 3 March 2023.

Figure 11: Retaining Wall RW19 during the initial site works between 14 and 17 March 2022.

Table 1: Large mapped fault lines to the west of the site, GNS Science (2016).
Table 2: Design ULS seismic event for the Napier Ex Prison site.



Table 3: Assumed ground model for concept design.

Table 4: Slope/W Factors of Safety for the active mesh soil nail arrangement.

Table 5: Slope/W Factors of Safety for the waler beam soil nail arrangement.

Table 6: Group 1 soil nail design parameters.

Table 7: Optioneering assessment of the concept remedial designs for the Group 1 retaining walls.



1 Introduction

Land Information New Zealand (LINZ) previously engaged Aurecon New Zealand Limited (Aurecon) to
undertake a geotechnical assessment of all the retaining walls at their Napier Ex Prison site located at 55
Coote Road, Napier. Under Contract Variation #5, Aurecon has now been engaged by LINZ to develop
concept remedial designs for some of the retaining walls on the site identified during the original
geotechnical retaining wall assessment.

The site is a Napier City Council heritage site containing the old Napier Prison which is currently being used
as a tourist attraction. The prison comprises several single storey buildings, yards, a masonry perimeter wall
and several retaining walls of varying sizes. One of the retaining walls (RW10) is integral to a building within
the prison. The site also comprises two residential properties outside of the prison masonry wall that are
currently occupied at 1/57 and 2/57 Coote Road.

Aurecon’s scope of service for this report has been undertaken in accordance with Contract Variation #5,
Contract Reference — Ex Napier Prison Retaining Wall Assessment, signed by Matthew Bradley of LINZ on
20 January 2023. This report should be read as a whole and Aurecon’s Explanatory Statement is given in
Section 1.4.

Aurecon’s previous works undertaken for LINZ on the Napier Ex Prison site are summarised in the sections
below.

1.2.1 Initial Site Works

Aurecon attended site between 14 and 17 March 2022 to undertake condition assessments for all the
retaining walls at the Napier Ex Prison. From these onsite condition assessments, an assessment table was
produced which included the heights, lengths, thicknesses, rakes, preliminary remediation options and other
wall information for the 23 retaining walls identified.

This assessment is presented in Aurecon’s Memorandum ‘520969 — Napier Ex-Prison — Retaining Wall
Assessment’ dated 8 April 2022.

1.2.2 Desktop Retaining Wall Risk Assessment

Aurecon undertook a qualitative risk assessment of the 23 walls identified during the initial site works. From
this assessment, the walls were ranked in order of their Critical Risk Rating (CRR), a risk scale which
considers each walls condition and consequence of failure. Further geotechnical recommendations were
also provided with this risk assessment including next steps and a concept-level discussion on a ground
anchor or soil nail with waler beams remedial design for Retaining Wall RW10.

This risk assessment is presented in Aurecon’s Memorandum ‘520969 — Napier Ex-Prison — Retaining Wall
Assessment — Stage 2 Risk Assessment’ dated 5 September 2022.

1.2.3 Perimeter Wall Condition Survey

Aurecon attended site on 5 July 2022 to undertake a non-intrusive visual condition survey of the Napier Ex
Prison masonry perimeter wall. In summary, minor structural damage was observed, and it was advised that
the wall does not pose a significant risk to the occupants of the site or the public. However, minor structural
repairs were also recommended from this survey.
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This condition survey is presented in Aurecon’s Letter ‘520969 — Napier Ex-Prison — Perimeter Wall —
Condition Survey Report’, dated 8 September 2022.

1.2.4 Site Laser Scan Survey

Aurecon attended site between 15 and 19 August 2022 to undertake a laser scan survey of the site. The
survey was conducted to determine the proximity of nine retaining walls to the parcel boundary. From this
survey, a point cloud model of the site and a drawing of the retaining wall locations, 520969-0000-DRG-UU-
0002-0, was produced.

This survey is presented in Aurecon’s Memorandum ‘520969 — Napier Prison Retaining Wall Assessment —
Laser Scan Survey’, reference 520969-0000-MEM-UU-0001, dated 9 May 2022. This Memorandum and the
retaining wall location drawing are also appended to Aurecon’s Desktop Retaining Wall Risk Assessment
referenced in Section 1.2.2 of this report.

1.2.5 Site Walkover and Site Meeting

Under Contract Variation #4, Aurecon attended site on 22 November 2022 for a site walkover and meeting
with the neighbouring property owners which may be affected by any remedial works to the retaining walls at
the site. A concept sketch was also produced for information which was presented to the neighbours during
the meeting.

After discussion with the neighbours, LINZ and New Zealand Heritage Properties Limited, the scope of
further works was defined. This scope is discussed in Section 1.3.

1.3.1 Remedial Works Scope

The following retaining walls have been considered in this Concept Design Report;
Group 1 — RW10, RW11, RW12 and RW17
Group 2 — RW6 and the existing slip
Group 3 — RW19

1.3.2 Report Scope

This Geotechnical Concept Design Report presents two concept remedial designs for the Group 1 retaining
walls including concept drawings, design assumptions and an optioneering assessment of the two designs.
This report is intended to be presented to LINZ and New Zealand Heritage Properties Limited and amended
once the preferred design is selected. The two Group 1 concept remedial designs both comprise the
installation of soil nails through the retaining walls to provide additional stability. The main difference
between the designs is that one comprises an active mesh spanning between the soil nails while the other
comprises horizontal waler beams. Concept remedial desigh recommendations are also provided for Group
2 and Group 3.

We have prepared this report in accordance with the brief as provided. The contents of the report are for the
sole use of the Client and no responsibility or liability will be accepted to any third party. Data or opinions
contained within the report may not be used in other contexts or for any other purposes without our prior
review and agreement.

The recommendations in this report are based on site observations at specific locations with limited site
coverage. Only a finite amount of information has been collected to meet the specific financial and technical
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requirements of the Client’s brief and this report does not purport to completely describe all the site
characteristics and properties. The nature and continuity of the ground across the site has been inferred
using experience and judgment and it must be appreciated that actual conditions could vary from the
assumed model.

Subsurface conditions relevant to construction works should be assessed by contractors who can make their
own interpretation of the factual data provided. They should perform any additional tests as necessary for
their own purposes.

Subsurface conditions, such as groundwater levels, can change over time. This should be borne in mind,
particularly if the report is used after a protracted delay.

This report is not to be reproduced either wholly or in part without our prior written permission.
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Site Conditions

The main features of the site are as follows:

The site located at 55 Coote Road, Bluff Hill, Napier 4110 and the site is historically listed.
The site comprises a singular property title, Lot 1 DP 22991, with a total area of 1.61 hectares.

The Napier Ex Prison is located near the southwest corner of the site. The prison is approximately 50m
by 50m with a perimeter wall along the eastern and northern boundaries and retaining walls along the
western and southern boundaries. The prison comprises several single storey buildings and yards.

A vegetated downhill slope is present to the east of the prison. This slope is approximately 23m high and
40m long (Napier City Council, 2023). Marine Parade runs along the base of this slope. This slope
continues along the northern edge of the site becoming lower as Coote Road, located at the base of the
slope to the north, runs uphill from Marine Parade.

Two occupied dwellings owned by LINZ, 1/57 and 2/57 Coote Road, are present on the site to the north
of the prison outside of the prison perimeter wall.

The main site entrance is on Coote Road at the northwest corner of the site. A curved driveway runs from
this entrance to the prison carpark which is on the northern side of the prison. An uphill and downhill
slope are present to the east and west of the driveway, respectively.

A total of 23 retaining walls were identified at the site, the most significant of which are along the
southern, eastern and western boundaries of the prison. Along the western and southern boundaries, the
retaining walls extend up to approximately 12m and 9m above the prison ground level, respectively. The
approximately 2m high retaining wall below the eastern boundary supports the prison building platform.
The retaining wall locations across the site are presented in Appendix A along with the Risk Rating each
wall was assigned in Aurecon’s Memorandum ‘520969 — Napier Ex-Prison — Retaining Wall Assessment
— Stage 2 Risk Assessment’.

Residential dwellings are present above the retaining walls to the west and south of the prison. The
properties which are supported by these retaining walls are located at 27 Clyde Road, 29 Clyde Road, 10
Hukarere Road, 12 Hukarere Road and 16 Hukarere Road.

An existing slip with an approximate plan area of 150m2 is present above the site access driveway to
east. This slip is above Retaining Wall RW6, a stone block gravity retaining wall.

The geology of the centre of the site and the prison location is mapped as ‘Late Pliocene Scinde Island
Formation’ and described as ‘calcareous, cross-bedded sandstone and limestone’ by Geological and
Nuclear Science (GNS Science, 2013). The geology to the east of the prison, is mapped as ‘Holocene ocean
beach deposits’ and described as ‘unconsolidated marine gravel, sand and mud on modern beaches’. The
geology of the northwest corner of the site, Bluff Hill and Hospital Hill has been mapped as ‘early Pleistocene
river, lake and intertidal deposits’ and described as ‘lacustrine and fluvial sediments’. The mapped geology is
present in Figure 1.
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Table 2: Design ULS seismic event for the Napier Ex Prison site.

1-in-500 year — ULS Mw 7.1 0.58g

233 1931 Napier Earthquake Observations

The retaining walls around the prison were construction in the early 1900s, however the exact construction
date is unknown (Napier Prison Tours, 2023). Historical images show the retaining walls were constructed
between 1909 and 1943. The 7.7Mw Napier earthquake occurred in 1931. Therefore, given the time period
the retaining walls could have been constructed and the absence of earthquake damage repairs observed at
the site, the walls have likely not experienced a large seismic event.

o
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3 Geotechnical Investigations

3.1 General

No intrusive ground investigation has been conducted for this Concept Design Report. Therefore, at this
stage of design, the ground conditions have been assumed from historical photos of the site and a review of
the readily available information on the New Zealand Geotechnical Database (NZGD, 2023).

3.2 Historical Site Photos

An early photo of the prison appears to the show a cut slope with exposed rock in the retaining wall locations
to the west and south of the prison as shown in Figure 2 (Napier Prison Tours, 2023). Another photo shows
a cut slope with exposed rock at the Centennial Gardens approximately 200m north of the site as shown in
Figure 3 (Napier Prison Tours, 2023). The Centennial Gardens have the same mapped geology as the site
and the area was used as a rock quarry.

Figure 2: Napier Prison in the 19*" Century (Napier Prison Tours, 2023).

Figure 3: Centennial Gardens, previously the Napier Prison quarry, in the early 20t Century (Napier Prison
Tours, 2023).
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A review the readily available information on the NZGD (2023, reviewed 22 February) has identified 14
shallow hand augers approximately 800m northwest from the site. This ground investigation data is the
closest available data in an area with similar geology to the site. These hand augers encountered 0.1m to
0.85m of topsoil overlying predominately sandy silt to the termination depths which ranged from 0.3m to
3.7m. No deep ground investigation data is available near the site in areas with similar geology.

Aurecon geotechnical engineers have inspected the site on three occasions. The first inspection occurred
between 14 and 17 March 2022, the second on 22 November 2022 and the third on 17 February 2023. The
third inspection occurred after Tropical Cyclone Gabrielle and the prison could not be accessed during this
site inspection. Site observations made during these inspections which could provide information on the
ground conditions at the site are detailed in the sections below.

3.41 Tension Cracks above Retaining Wall RW10

During the first and second site inspections, tension cracks were observed in the silt above Retaining Wall
RW10. Single tension cracks were measured to be up to approximately 0.2m wide and 0.4m deep. These
cracks have likely formed within a silt backfill between the gravity Retaining Wall RW10 and a cut rock face
after movement of the retaining wall. Photos of these tension cracks are presented in Figures 4 and 5.

Figure 4: Tension cracks in the inferred silt backfill behind Retaining Wall RW10 during the site inspection
between 14 and 17 March 2022.
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Figure 5: Tension cracks in the inferred silt backfill behind Retaining Wall RW10 during the site inspection on 24
November 2022.

3.4.2 Exposed Rock Faces on Access Driveway

During the site inspections, approximately vertical rock faces were observed above the site access driveway,
likely exposed during the construction of the driveway. These limestone rock faces are likely similar to other
cut slopes at the site including those covered by the retaining walls around the prison. Photos of these rock
faces are presented in Figures 6 and 7.

Figure 6: Exposed cut limestone rock face along site access driveway on 22 November 2022.
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B Engineering Considerations

4.1 General

LINZ has engaged Aurecon to develop concept remedial designs for the high-risk retaining walls at their
Napier Ex Prison site. This section of the report presents Aurecon’s design assumptions at this design stage,
the concept designs for each wall group, concept design drawings and an optioneering assessment for the
two concept remedial designs for the Group 1 retaining walls. The concept remedial designs are as follows:

= Group 1 (RW10, RW11, RW12 and RW17) — Soil nail stabilisation with;

— Active mesh

— Waler beams
= Group 2 (RW6 and existing slip) — MacMat R reinforced geomat stabilisation
= Group 3 (RW19) — Soil nail stabilisation with active mesh

4.2 Ground Model

From the limited available geotechnical information for the site, Aurecon has assumed a ground model for
the concept design stage. This ground model is presented in Table 3 and describes the assumed ground

conditions behind the retaining walls at the Napier Ex Prison site. The soil nails will be drilled through this

profile. The ground conditions below the prison have not been described as they do not affect the soil nail
design.

Table 3: Assumed ground model for concept design.

Unit 1 ~0m - 3.5m Silt (retaining wall backfill)
Unit 2 ~20m+ Weathered sandstone/limestone
Notes:

(1) Ground model to be revised after project-specific ground investigation.
2) Depths and soil/rock types stated have been assumed for concept design.

4.3 Group 1 (RW10, RW11, RW12 and RW17) Concept
Design

431 Design Intent

The remedial design intent for Group 1 is to stabilise Retaining Walls RW10, RW11, RW12 and RW17 to
minimise ongoing wall movements, provide additional capacity against overturning, and protect the public
and the prison structures from falling wall debris.

4.3.2 Design Parameters and Assumptions

The following sections outline the key assumptions and design parameters considered in Aurecon’s concept
level soil nail design for Group 1.

1]
aurecon Project number 520969 File 520969 - Napier Ex Prison - Concept Design Report.docx 2023-05-19 Revision0 12



Wall geometries and soil parameters
The soil nail design is based on the following geometries and soil parameters:

The wall geometries used for the analysis and design drawings were obtained from the laser scan survey
discussed in Section 1.2.4.

Two wall cross-sections were analysed during the concept design calculations. These cross-sections
were selected as the retained height of both walls within the section were near their maximum.

As stated in Section 4.2, the ground model at this stage of design has been assumed. The silt backfill has
been given conservative soil parameters as the design will rely on the stability provided by the soil nails.
The failure surface has been assumed to run through the silt backfill.

— Silt backfill; y = 18kN/m3, ¢’ = 2kPa, @’ = 28°
The masonry walls themselves have also been assumed to provide minimal stability, as the soil nails will

be relied on.

A 300kPa grout/ground ultimate bond strength has been assumed. A 0.65 reduction factor has been
applied to this bond for the static and seismic loading in accordance with FHWA:2015 Table 6.3.

Soil nails
The soil nail design is based on the following:

Ischeback hollow Titan 40/16 bars have been assumed for the design as they are readily available. These
bars have external and internal diameters of 40mm and 16mm, respectively. These soil nails have a
reduced yield strength of 341kN with a 0.65 reduction factor in accordance with FHWA:2015 Table 6.3.
The full soil nail bar properties are presented in Appendix B.

A drill and grout-rock bond diameter of 90mm has been assumed to allow for drilling through the active
mesh.

Two soil nail layouts have been designed, one for active mesh and one for waler beams. The active mesh
soil nail layout requires soil nails at the top and bottom of the walls to hold down the mesh. The active
mesh soil nails have also been arranged in a diamond pattern to provide more resistance against debris
falling between the walls and the mesh. The waler beam soil nail layout requires the soil nails to be
arranged in approximately horizontal lines. As soil nails are not required at the top and bottom of the walls
for this layout, the total amount of soil nails is reduced.

The soil nail lengths have been sized in 3m increments.

The horizontal and vertical spacing of the soil nails were determined from the stability analysis discussed
below.

4.3.3 Design Loads

Two design loads cases have been considered:

Static Load Case — Access to the top of the lower retaining walls is very restricted and the dwellings
above retaining walls RW12 and RW17 have large setbacks relative to the wall heights. Therefore, a
surcharge has not been considered.

Seismic Load Case — In accordance with NZGS/MBIE Module 6 — Seismic Retaining Wall Design, a 0.5
reduction factor has been applied to the PGA given in Table 2. This factor has been selected as RW10 is
integral to one of the prison buildings. A surcharge has also not been considered for this load case.
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434 Stability Calculations

The software Slope/W (Version 11.2.1.23288) has been used to conduct the stability analysis on the two
cross-sections, soil nail arrangements and design load cases. The two walls included in each cross-section
have been analysed separately. The Factors of Safety (FoS) of the critical slip surfaces for the active mesh
and waler beam soil nail arrangements are presented in Table 4 and 5, respectively. The Slope/W sections
analysed are presented in Appendix C and details on the soil nail designs used to achieve the required FoS
are presented in Section 4.3.5 below.

Table 4: Slope/W Factors of Safety for the active mesh soil nail arrangement.

Required FoS - 1.5 1.2
Cross-Section 1 RW10 1.92 1.79
Cross-Section 1 RW11 2.46 2.36
Cross-Section 2 RW10 1.76 1.63
Cross-Section 2 RW12 2.80 2.52

Table 5: Slope/W Factors of Safety for the waler beam soil nail arrangement.

Required FoS - 1.5 1.2
Cross-Section 1 RW10 1.65 1.50
Cross-Section 1 RW11 2.02 1.87
Cross-Section 2 RW10 1.52 1.37
Cross-Section 2 RW12 2.15 1.93

4.3.5 Soil Nail Design

Table 6 below outlines the soil nail design parameters for both the active mesh and waler beam
arrangements. These soil nail arrangements are presented in the sketches in Appendix D.

Table 6: Group 1 soil nail design parameters.

Bar type 40/16 Ischebeck Titan bar selected for availability.

Nominal outside diameter 40mm -

Nominal inside diameter 16mm -

Yield strength 525kN -

Reduced yield strength 341kN 0.65 reduction factor in accordance with FHWA:2015 Table 6.3.

Free length 3.0m Sized to be greater than assumed silt fill thickness. Soil nail bars
are to be sleeved or denso taped. A casing will be required to
ensure grout loss is minimised through the soil portion of the
borehole.

Bond length 6.0m Length in competent rock.

¢
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Total soil nail length At least 9.0m Bond length + Free length + approximately 0.5m on face.

Grout/ground bond capacity 510kN 300kPa grout/ground bond assumed.

(6.0m length)

Reduced grout/ground bond 330kN 0.65 reduction factor in accordance with FHWA:2015 Table 6.3.
capacity (6.0m length)

Approximate vertical soil nail 2.0m -

spacing

Approximate horizontal soil 2.5m -

nail spacing

4.3.6 Mesh and Plate Design

The maximum calculated soil nail load was 202kN for the active mesh arrangement. Therefore, a TECCO
G65/4 mesh and P33/50 N spike plates (products of Geobrugg) have been selected to resist this load while
reducing the visual impact on the wall (the smallest compatible spike plates have been selected for this
mesh). The technical data sheets for these products are in provided in Appendix E. The soil nail bars may
need to be trimmed and protected as per manufacturer’s guidance.

4.3.7 Waler Beam Design

A concept waler beam design has been produced by Aurecon Structural Engineers. The design was based

on the soil nail loads obtained during the stability analysis. This design comprises two back-to-back 230PFC
beams spanning between the soil nails. Waler beam spans were made as continuous as possible, however,
breaks in the spans were required due to corners on the retaining walls and the varying heights of the walls.

4.3.8 Concept Design Sketches and Design Visualization

Concept design sketches for the active mesh and waler beam remedial designs are presented in Appendix
D. From these sketches, photos taken by Aurecon during the site inspections have been edited to show how
the designs may appear once constructed. These edited photos are presented in Appendix F within the
Concept Design Package and were requested to support consultation with Napier City Council and New
Zealand Heritage Properties Limited.

439 Optioneering Assessment of Concept Remedial Designs

An optioneering assessment has been undertaken on the active mesh and waler beam concept remedial
designs. This assessment was undertaken to present the relative positives and negatives of the two options
to assist with the selection of the preferred remedial option. The results of this assessment are presented in
Table 7 below.

o
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4.3.10 Future Design Refinements

Potential design refinements between concept design and detailed design are presented in the below
sections.

Grout/ground ultimate bond strength

Currently there is a high level of uncertainty in the grout/ground ultimate bond strength as no testing has
been conducted. For detailed design, the adopted grout/ground ultimate bond strength will be based on
testing which may lead to changes in the design soil nail bond lengths. For the concept design, the bond
length has been sized to provide a similar capacity to the tensile strength of the soil nail bars based an
assumed grout/ground ultimate bond strength of 300kPa.

Full scale testing will be required to confirm embedment, grout interface and pull-out resistance. Production
Quality Assurance (QA) testing will also be required as per relevant codes and guidance documentation.

Ground model

No intrusive ground investigation has been conducted at the time of writing this Concept Design Report. A
ground investigation will be required between the concept and detailed designs. The results of this ground
investigation may lead to significant changes in the site ground model, which in turn may lead to significant
changes in the soil nail design. Changes to the ground model may include soil parameters, soil types and
layer thicknesses.

Soil nail design and layout

Once the ground model and grout/ground ultimate bond strength have been refined based on testing and
ground investigation results, the soil nail design and layout can be refined. The purpose of this refinement
would be to reduce construction costs while ensuring the required design capacity is still achieved. Soil nail
types, vertical spacings, horizontal spacings and lengths may change. The number of soil nails is likely to
increase, rather than decrease. Acceptance (sacrificial), production and QA testing will need to be specified.

Accounting for buildings and other site features

A prison building, shed, holding cell and brick wall have been observed backing onto the Group 1 retaining
walls. Other features on the site also come within close proximately to the walls. At the concept design
stage, these features have not been accounted for in the concept design sketches. For detailed design,
these features will be accounted for leading to a more detailed soil nail layout. Some soil nail installation from
within the structures will likely be necessary.

441 Wall Details

Retaining Wall RW6 is a stone block gravity retaining wall situated on the uphill side of the site access
driveway (western side). In Aurecon’s Memorandum ‘520969 — Napier Ex-Prison — Retaining Wall
Assessment — Stage 2 Risk Assessment’, the wall was assessed to be in a fair condition and likely recently
constructed after the slip above. Photos of the wall are presented in Figures 8, 9 and 10.

During the initial site works described in Section 1.2.1, the following wall details were assessed (all
dimensions are approximate):

13m length
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Height ranging from 1.6m to 1.3m

Head slope over 30°

4.4.2 Slip Details

During the site inspections, an existing slip was observed above Retaining Wall RW6. The slope where this
slip had occurred was benched and matting and broken service pipes were observed on the slope.
Observations of this slip over time are detailed in Section 3.4.3. In summary, debris has continued to fall
from this slop onto the top of Retaining Wall RW6 and the site access driveway. Photos of the slip are
presented in Figures 8, 9 and 10.

44.3 Recommended Remedial Design

As the condition of Retaining Wall RW6 has been assessed as fair, replacement or remediation of this wall is
not recommended. Aurecon recommends the existing slip is remediated by installing MacMat R, a reinforced
geomat, over the slope. MacMat R is product by Maccaferri, which is designed to control slope erosion. This

geomat needs to be pinned down with shallow soil nails, ideally while works occur elsewhere on the site. The
MacMat R brochure by Maccaferri is included in Appendix G.

451 Wall Details

Retaining Wall RW19 is a stone block gravity retaining wall situated below the prison along the eastern edge.
The failure of this wall poses a low risk to life but a high risk to the prison building foundations and services.
This wall is noted to be in a deteriorated condition. A photo of this wall taken during the initial site works is
presented in Figure 11.

Due to overhead vegetation cover from the trees to the east of the prison, Retaining Wall RW19 could not
surveyed from the point cloud model of the site. However, during the initial site works described in Section
1.2.1, the following wall details were assessed (all dimensions are approximate):

27m length
Height ranging from 2m to 1.4m
A head slope of 30° to 45°

In Aurecon’s Memorandum ‘520969 — Napier Ex-Prison — Retaining Wall Assessment — Stage 2 Risk
Assessment’, it was noted that the failure of Retaining Wall RW20 at the northernmost end may cause
Retaining Wall RW19 to be undermined.
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Figure 11: Retaining Wall RW19 during the initial site works between 14 and 17 March 2022.

4.5.2 Recommended Remedial Design

Due to the deteriorated condition of Retaining Wall RW19, Aurecon recommends that maintenance is
undertaken on the wall by removing vegetation. We note that there is the potential to adversely affect the
wall by vegetation clearance. In addition to maintenance, if the wall is to be preserved, the installation of soil
nails with active mesh is recommended. The soil nail design for this wall could be based on the detailed soil
nail design for the Group 1 retaining walls once completed. Active mesh is recommended to prevent
individual blocks falling out of the wall. Visual effects of the active mesh have been assessed as low due to
the wall being below the prison and covered by vegetation from most viewpoints. Alternatively, Retaining
Wall RW19 could be demolish and replaced with a timber pole retaining wall, but the feasibility of this option
will need to be confirmed once intrusive ground investigations are completed.

3 Ground Investigation

A ground investigation is required for the detailed design of the remedial options discussed within this report.
The recommended ground investigation method is to conduct a soil nail installation trial. During this trial, the
spoil from the soil nail drilling can be observed to determine a ground profile behind the walls. Once trial soil
nails are installed, load tests can be conducted to determine an appropriate design grout/ground ultimate
bond strength. A detailed ground investigation plan can be produced on confirmation of the preferred
remedial options.

6 Concept Design Package

A Concept Design Package was produced as part of this Concept Design Report for the Group 1 retaining
walls. The intent of this package was to provide LINZ, Napier City Council and New Zealand Heritage
Properties Limited with a presentation on how the remedial design options could affect the site. This package
is provided in full in Appendix F.
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Appendix A
Site Map

Project number 520969 File 520969 - Napier Ex Prison - Concept Design Report.docx 2023-05-19 Revision 0









Appendix B
Titan Micropile Guide
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To calculate load carrying capacity

The load bearing length, L, of the pile is determined
by grout body diameter, D, the ultimate soil friction,
Tult, surface of the grout body and the safety factor.

End bearing capacity of Titan micropiles can be
ignored.

Skin friction values should be taken from site
investigations and tests.

Bond lengths for tension or tension and
compression piles

- Twx Fs
7t XD x Tult

Tw - Safe working load

Fs - Factor of safety

n -3.142

D - Drill bit diameter + enhancement factor
Tult- Skin friction

Example:
100kN tension load in sand with 110mm drill bit

100kN x 3
7 X (0.11 + 0.05) X 150KN/m

300.00
75.41

3.97m long bond length

Please note that calculations may vary according to
different national standards and regulations.

Compression only

Compression only piles have the ability to spread
the load over the steel section and the grout body
as a composite pile.

Load taken on grout (safe)
Area of grout x strength of grout

4
40N/mnv grout after 28 days
(Area of grout - Area of bar) x40N/mm
4

For 200mm dill bit - (No enhancement factor)
(2002 - 522) X7 x 40

4 4
(40,000-2,704) x & x 10

4
= 293kN
Load taken on steel
Yield strength of steel

2
Yield of 52/26 micropile is 730kN
730
2

= 365kN

Total safe working load of pile in compression only
Load taken on grout + load taken on steel
293 + 365 = 658kN

Anchor/ple |, [ TITAN | TITAN [ TITAN [ TITAN [ TITAN [ TITAN [ TITAN [ TITAN [ TITAN [ TITAN [ TITAN [ TITAN [ TITAN
type 30/16 | 30114 | 30111 | 4020 | 4016 | 52726 | 73756 | 73053 | 73045 | 7335 | 10378 | 103751 |127/111
Nominal {~ I a9 | 30 | a0 | 40 | a0 | s2 | 73 | 73 | 73 | 73 | 103 | 103 | 127

outside diam.

mggg‘g::;’ mm | 16 | 14 | 11| 20| 16| 26| 56| 53| a5 | 35| 78| 51 | 111

Ultimate load] kN | 245 | 275 | 320 | 540 | 660 | 925 | 1035 | 1160 | 1585 | 1865 | 2270 | 3660 | 2320
Yieldpoint | kN | 190 | 220 | 260 | 425 | 525 | 730 | 830 | 970 | 1270 | 1430 | 1800 | 2670 | 2030
vield fymme| 560 | se5 | 625 | 590 | 590 | 585 | 610 | se0 | s60 | 530 | s65 | 470 | 585
stressT0,2

C“’ss‘( :;’C“m mm2 | 340 | 375 | 415 | 730 | 900 | 1250 | 1360 | 1615 | 2260 | 2710 | 3140 | 5680 | 3475
Weight | kgm | 270 | 287 | 329 | 560 | 7.17 | 9.67 | 1075 | 1320 | 17.80 | 21.20 | 25.30 | 44.60 | 28.90
Thread left or . . . . . . .

leftight hand left left left left left right right | right | right | right | right | right | right

lengths | m | a4 | 34 | 234 | 34 | 234 ]| 3 |625]| 3 3 4 3 3 3

Calculations for micropiles m

TITAN

15






Appendix C
Slope W Sections
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Appendix D
Concept Design Sketches
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Appendix E
Mesh and Plate Specs
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Appendix F
Concept Design Package
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Optioneering Assessment — Soil Nails with Active Mesh

Advantages Disadvantages

Performance and Safety Construction Cost and Time
« Mesh covers the entity of the walls * Increased construction cost and time due
* High redundancy system to more anchors being required.

 Reduced risk to contractors and the
public from falling debris

Design Flexibility
* Anchors can be easily be placed around
buildings and other features on the site.









Appendix G
MacMat R Brochure
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