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1.0 Introduction

Piritahi was engaged by Kainga Ora - Homes and Communities to provide geotechnical observations during
the construction stage of the Mangere West Project, Stage 1.

Construction works to date on Superlot MW-A17 comprised:

» Removal of the existing buildings;

 Surficial soil strip to remove potentially contaminated soils (see Site Validation Report?) ;
o Decommissioning, removal and backfill of a stormwater line and two wastewater lines.

* Removal and backfill of three stormwater and nine wastewater lot connections.

o Installation of a wastewater manhole

2.0 Geotechnical Investigation Report

The Geotechnical Investigation Report for this site was provided by CMW Geosciences, “Geotechnical
Investigation Report for Stage 1E of Proposed Residential Development in Mangere Bridge South”, dated
October 2018, Revision.o.

3.0 Site visits

Site visits to observe construction were carried out as summarised in Table 1 below and discussed in this
report. Site visit reports are provided in Appendix A.

Table 1: Summary of geotechnical observations on Superlot MW-A17

DATE INSPECTION BY DESCRIPTION

15/10/2022 Cameron Taylor Subgrade testing for WW manhole installation
16/12/2022 Cameron Taylor and Scott Site walkover inspection and soil testing on finished
Zhang subgrade level (shear vane and Scala penetrometer
testing).

4.0 Earthworks

4.1 Earthworks subgrade

The existing houses within Superlot MW-A17 have been removed. An approximately 3oomm thick surficial
soil strip (including topsoil) was undertaken across the site extent to remove potentially contaminated soils.
The exposed subgrade beneath the surface strip comprised natural soils. Our observations of the material
conditions in these areas are presented in the following sections.

1 Piritahi Alliance. 19 January 2023. Site Validation Report— Mangere West A Stage 1 Superlot MW-A17.



Natural soils comprising Takanini Formation clay and silt were observed across the site. Shear vane and
Scala penetrometer testing was undertaken on the finished subgrade level in natural soils by Piritahi
Geotechnical Engineers. The shear vane test results generally ranged between g5 and 221+ kPa (unable to
penetrate). The Scala penetrometer testing recorded blow counts ranged between o.5 to 5 blows per somm
penetration, on average in excess of 1 blow per 5o mm across the entire superlot.

The test location plans and results for the earthworks testing carried out by Piritahi Geotechnical Engineers
can be found in Appendix A.

5.0 Infrastructure

5.1 Infrastructure removal

A stormwater (SW) line was decommissioned and removed from within the superlot. Backfill of the
removed 1.1m deep SW trench was carried out using GAP65. Clegg impact hammer testing carried out by
the Piritahi Construction team, recording CIV ranging 30 to 59. Nuclear densometer testing recorded an
average maximum dry density of 93%. The backfill for this removed stormwater line complies with the
Piritahi Earthwork Fill ITP requirements.

A stormwater manhole at the west end of the SW line was removed. Backfill of the removed 0.6m deep
(measured from the base of the SW trench) SW manhole trench was carried out using GAP65. Clegg impact
hammer testing carried out by the Piritahi Construction team between 1.3 m bgl and 1.9 m bgl, recording
CIV ranging 32 to 53. Nuclear densometer testing recorded an average maximum dry density of 93%. The
backfill for this removed stormwater line complies with the Piritahi Earthwork Fill ITP requirements.

Two wastewater (WW) lines, along with a WW manhole connecting them, were also decommissioned and
removed from within the superlot. The depth of the two WW trenches are 1.3m and 1.6m, respectively.
Backfill of the removed WW trenches was carried out using GAP65. Clegg impact hammer testing carried
out by the Piritahi Construction team, recording CIV ranging 30 to 61. Nuclear densometer testing recorded
an average maximum dry density of 93%. The backfill for the two removed wastewater line complies with
the Piritahi Earthwork Fill ITP requirements.

Approximately 0.3m to 1.om deep trenches (depth measured following the strip for soil contaminants)
were excavated to remove 12 decommissioned lot connections comprising three stormwater and nine
wastewater connections. Backfill for the trenches was carried out using GAP65 and Clegg impact hammer
testing carried out by the Piritahi Construction team. Clegg Impact Values (CIV) generally ranging 30 to 53
were measured. Nuclear densometer testing were carried out on nine lot connections trenches with depth
greater than 6oomm, recorded an average maximum dry density of 93%. The CIV and NDM readings meet
the Earthworks ITP requirements.

The test frequency and methodology are shown on the Piritahi Inspection and Test Plan (ITP). The test
location plans and results for the earthworks testing carried out by Piritahi Geotechnical Engineers and the
Piritahi construction team can be found in Appendix C. The test location plans and results for the
earthworks testing carried out by Geotechnics can be found in Appendix D. The as built plan is attached in
Appendix B and the Piritahi ITP is attached in Appendix E.



5.2 Infrastructure Installation

New infrastructure was installed within Superlot MW-A17, this comprised the following utilities:

e Anew stormwater manhole (WWMH A-1) installed near the southern portion of the western boundary

Shear vane testing, conducted at the base of excavation of the new manhole (MH 5-2), measured undrained
shear strengths between 120 and 145 kPa. No undercut was required at the base of this manhole.

Backfill around the manhole was carried out using GAP65 hardfill. Testing of the backfill recorded CIV
readings from 30 to 48. Nuclear densometer testing recorded an average maximum dry density of 94%. The
backfill for this installed WW manhole complies with the Piritahi Earthwork Fill ITP requirements.

The manhole installation and test records are provided in Appendix C and Appendix D. The new manhole is
shown on the as built plan in Appendix B.



6.0 Statement of professional opinion on
suitability of land for building construction

l, EIby Tang, of Piritahi, 139 Quay St, Auckland 1010, hereby confirm that:

1.

I am a geo-professional as defined in clause 1.2.2 of NZ 4404:2010 and was retained by the Developer as
the geo-professional on Stage 1 of the Mangere West Development.

The extent of the preliminary investigations are described in the Piritahi Geotechnical Investigation
Report provided by CMW Geosciences (dated October 2018, Rev. 0). As noted in the report, the scope
of this investigation report is limited, as it was carried out prior to design of the development.
Depending on the proposed development, supplementary geotechnical investigations may be required
to inform detailed design and building consent.

Construction works carried out by Piritahi at this site comprise:

a Removal of existing buildings;

b.  Stripping of surficial soils to remove potential contaminants;

c.  Removal and backfill of decommissioned lot service connections;

d.  Removal and backfill of two WW lines, along with a manhole connecting them;

e. Removal and backfill of a SW line and a manhole attached to its western end; and
f.  Installation of a WW manhole.

The extent of my inspections during construction, and the results of all the tests and/or evaluations
carried out are described in this Piritahi Geotechnical Completion Report dated December 2022, version
1.0.

In my professional opinion, not to be construed as a guarantee, | consider that:

a.  Observations of the underlying soils by Piritahi to date are generally in line with the findings of the
CMW Geosciences Geotechnical Investigation Report.

b.  Based on the site observations and subgrade testing undertaken, the natural soils on the site does
not meet the definition of "good ground” as outlined in NZS 3604-2011 with regards to bearing
capacity, expansivity and liquefaction. Foundations on soils will need to be designed for Class H1
conditions under AS2870 (highly expansive).

c.  The existing lot service connections indicated on the as built plans have been decommissioned and
backfilled with compacted hardfill backfill, up to 1.om deep. Clegg Impact Values generally ranges
between 30 to 53 were measured.

d. Adecommissioned stormwater line was removed and backfilled. The compacted hardfill backfill
for the approximately 1.1m deep SW line trench achieved average Clegg Impact Values ranging 30
to 59 and the average maximum dry density of 93%. This is in accordance with the Piritahi ITP for
Earthworks Fill.

e. A SW manhole attached to the SW line was removed and backfilled. The compacted hardfill
backfill for the approximately 0.6m deep (measured from the based of SW trench) manhole
trench achieved average Clegg Impact Values ranging 32 to 53 and the average maximum dry
density of 93%. This is in accordance with the Piritahi ITP for Earthworks Fill.



f. ~ Twodecommissioned wastewater lines, along with a manhole connecting them were removed
and backfilled. The compacted hardfill backfill for the approximately 1.3 m to 1.6m deep WW line
trenches achieved average Clegg Impact Values ranging 30 to 61 and the average maximum dry
density of 93%. This is in accordance with the Piritahi ITP for Earthworks Fill.

g. Anew WW manhole was installed and excavation around it was backfilled. The compacted hardfill
backfill for the approximately 0.gm deep WW manhole trench achieved Clegg Impact Values
ranging 30 to 48 and the average maximum dry density of 94%. This is in accordance with the
Piritahi ITP for Earthworks Fill.

h.  The design of future works should take into account the existing service lines running across the
western portion of the superlot, as shown on the as built plan (Appendix B). This may require
avoidance, bridging or piling around the pipes.

i.  Thesubgrade may deteriorate if left exposed to the weather for an extended period or to
construction traffic. For this reason, the soils should be reinspected by a Chartered Geotechnical
Engineer at the time of construction of any building foundations or pavements. It may be
necessary to remove or recompact soils which have lost strength due to exposure to weather or
traffic.

6. This professional opinion is furnished to the TA and the developer for their purposes alone on the
express condition that it will not be relied upon by any other person and does not remove the necessity
for the normal inspection of foundation conditions at the time of erection of any building.

7. This certificate shall be read in conjunction with my geotechnical report referred to in clause 2 above
and shall not be copied or reproduced except in conjunction with the full geotechnical completion
report and the geotechnical investigation report.

8. General guidance for homeowners regarding expansive soils has been enclosed in Appendix F of this
report.

Signed: Date: 20 January 2023

K

Elby Tang

BE Civil (Hons), ME Civil (Hons) ,CMEngNZ
CPEng 1020514

AC Author PSA125042



7-0 Applicability
This report has been prepared for the exclusive use of our client Kainga Ora - Homes and Communities Ltd

with respect to the particular brief given to us and it may not be relied upon in other contexts or for any
other purpose, or by any person other than our client, without our prior written agreement.
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SITE VISIT RECORD SHEET

Project Name: Mangere West A Stage 1 Project No.: TOC57

Ref #: Date/Time: 15/10/2022

Site Location: Harvard Place, Mangere (Superlot MW-A17) Inspection by: Cameron Taylor

Weather: Fine Inspection with: Sean Donnelly
Site Condition: Good Purpose of Visit: WWMH A-1 Subgrade testing
Site Induction Completed? Yes [INo JSEA completed? Yes [INo

Health and safety observation notes:

Working around moving plant
Working at heights

Slips trips and fall

Confined space

Open deep excavation

Machinery onsite:
1x 24T excavator (Hitachi ZAXIS 225)

Dust/erosion & sediment control:
NA

Current active works:
Excavation and installation of new wastewater line within Mayflower Close

Observations:
A Piritahi Geotechnical Engineer visited site to observe the ground conditions for wastewater manhole A1 (WWMH Al).

The ground conditions observed from the sides of the trench from ground level to approximately 1.3m depth comprise
orange-brown volcanic ash silt/clay. From approximately 1.3 m depth to the base of the excavation, grey to dark grey
Tauranga Group silt/clay was observed.

Shear vanes were undertaken at the base of the excavation, resulting in undrained shear strength readings of 120 kPa to
145 kPa.

As the per the Wastewater ITP for manhole subgrade with shear strengths greater than 80 kPa, no undercut is required.

Groundwater was seen ponding at the base of the excavation. It was discussed with the construction team that this water
and any loose material be removed from the excavation prior to the laying of hardfill. The construction team shall ensure
that the backiill of the undercut and material surrounding the new pipe and manholes shall be maximum 200mm thick
compacted thickness per layer and tested using Clegg hammer (or shear vanes for cohesive upper fill).

Agreements/recommendations onsite:

Base of excavation to be cleaned of any loose material and debris prior to manhole installation.

Construction team to ensure backfilled layers are 200mm thick maximum and tested with Clegg hammer (or shear
vane for cohesive upper backfill layers), in accordance with the wastewater ITP.

Backfill test record sheets to be reviewed by CPS for completeness and compliance with the ITP.

Follow-ups and further actions required:
CPS to follow up on compaction testing QA for the manhole and the wastewater line once constructed

AAAA-CN-FRM-0001- Site Visit Record Sheet Page 1 of 3
Revision: 0 May 2019




Piritahs

LAYING THE GROUNDWORK

SITE VISIT RECORD SHEET

Photographs below. Drawing TOC057-A17-4001 attached.
IV |

Photograph 1: Location of WWMH A-1.

AAAA-CN-FRM-0001- Site Visit Record Sheet Page 2 of 3
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SITE VISIT RECORD SHEET

Photograph 2: Ground conditions at location of WWMH-AL.

AAAA-CN-FRM-0001- Site Visit Record Sheet Page 3 0of 3
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NOTES:
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LAYING THE GROUNDWORK

SITE VISIT RECORD SHEET

Project Name: Mangere West A Stage 1 Project ID: 1007708.2102

Ref #: DI104 Date/Time: 16/12/2022

Site Location: Superlot AO-018a (Winthrop Way, Mangere Inspection by: Scott Zhang and Cameron Taylor
East)

Weather: Fine Inspection with:

Site Condition: Dry Purpose of Visit:
Site walkover and subgrade testing

Site Induction Completed? Yes [INo JSEA completed? Yes [INo

Health and safety observation notes:
Be aware of slips/trips/falls hazards

Machinery onsite:
N/A

Dust/erosion & sediment control:
N/A

Current active works:
Nil within Superlot

Observations:

Two representatives of the Piritahi geotechnical team undertook a site walkover and subgrade testing for the Superlot
MW-A17 within TOC57.

Fine grained soils (clayey SILT/silty CLAY) were observed at the subgrade cut level. Shear vane and Scala penetrometer
testing were conducted across the subgrade. Shear vane testing was undertaken in fine grained soils at 42 locations
along with Scala penetrometer tests to 900 mm depth at the same 42 locations. Test locations are shown in the attached
site testing plan.

Corrected peak undrained shear strengths of between 95 and 221+ kPa were recorded, for an average of 172 kPa. This
indicates the surficial soils at subgrade level is typically very stiff to hard.

Scala penetrometer blow counts generally ranged from 0.5 to 5 blows per 50 mm penetration on the subgrade.

The results for the subgrade tests and a site testing location plan are attached. These results indicate the subgrade soils
are within the ITP requirements for earthworks cut.

Agreements/recommendations onsite:
Nil.

AAAA-CN-FRM-0001- Site Visit Record Sheet Page 1 0of 3
Revision: 0 October 2022
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Follow-ups and further actions required:
Piritahi geotechnical team to prepare Ground Completion Report for Superlot MW-A17.

Testing results and Site plan attached. Photos below.

Photograph 1: Superlot overview — looking south west

Photograph 2: Superlot overview — looking north

AAAA-CN-FRM-0001- Site Visit Record Sheet Page 2 of 3
Revision: 0 October 2022
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Photograph 3: Water pond near the centre of the superlot

AAAA-CN-FRM-0001- Site Visit Record Sheet Page 3 0of 3
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Piritahi

LAYING THE GROUNDWORK

Shear Vane Results

Job No: 1007708.2102 Date: 16/12/2022 Test No.
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 1
RL: 5 Checked by: of
Corrected Undrained Shear

Test Strength
1 98
2 190
3 161
4 221
5 101
6 155
7 190
8 149
9 177
10 221
11 202
12 205
13 126
14 95
15 UTP
16 193
17 221
18 221
19 221
20 221
21 221
22 221

Document No.: AAAA-CN-FRM-0007 1of44

Revision: 0

July 2019
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Piritahi

LAYING THE GROUNDWORK

Shear Vane Results

Job No: 1007708.2102 Date: 16/12/2022 Test No.
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 2
RL: 5 Checked by: of
Corrected Undrained Shear
Test Strength
23 142
24 209
25 221
26 161
27 220
28 145
29 136
30 158
31 145
32 190
33 UTp
34 UTP
35 95
36 155
37 95
38 145
39 155
40 158
41 130
42 107
[1]
Document No.: AAAA-CN-FRM-0007 2 of 44

Revision: 0

July 2019



20221216_subgrade testing MW-A17_SCZH&CATA.xXIs
= - |
Piritaksi

Piritahi

SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCPO1
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 3
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 0.5
300 0.5 300
350 1
400
400 1
450 1 z
£ 500
500 1 =
2
550 0.5 a
600
600 0.5 \
650 1
700
700 1
750 15 800
800 15
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP02
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 4
RL: 5 Checked by: of
— oot Estimated Field CBR
- - 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 0.5
300 05 300
350 1
400
400 1
450 1 o
E 500
500 1 =
=
5]
550 15 [a]
600
600 1.5 \
650 2
700
700 2
750 3 800
800 3 N
850 5 900
900 5
1000

0 1 2 3 4 5 6 7 8 9 10
Blows / 50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) '‘Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCPO3
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 5
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 1
200 1 200
250 1
300 1 300
350 2
400
400 2
450 2 z
£ 500
500 2 =
g
550 2 a
600
600 2 \
650 2.5
700
700 2.5
750 2.5 800
800 2.5
850 2.5 900
900 2.5
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP04
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 6
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 0.5 I
100 0.5 100 \
150 1
200 1 200
250 1
300 1 300
350 1

400
400 1
450 15 z

£ 500
500 15 =
g

550 15 a

600
600 15
650 15

700
700 15
750 2 800
800 2
850 2 900
900 2

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCPO05
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 7
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 1
400
400 1
450 15 z
£ 500
500 15 = /
g
550 1 a
600
600 1
650 1
700
700 1
750 15 800
800 15 \
850 2 900
900 2
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCPO06
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 8
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 1
400
400 1
450 15 z
£ 500
500 15 =
g
550 15 a
600
600 15 /
650 0.5 r
700
700 0.5 \
750 1 800
800 1
850 1 900
900 1
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCPO7
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 9
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 2
400
400 2
450 2 z
£ 500
500 2 =
g
550 1 a
600
600 1
650 1
700
700 1
750 15 800
800 15
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCPO0S8
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 10
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 0.5 I
100 0.5 100 \
150 1
200 1 200
250 1
300 1 300
350 1

400
400 1
450 1 z

£ 500
500 1 =
g

550 15 a

600
600 15
650 15

700
700 15
750 15 800
800 15
850 15 900
900 15

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCPO09
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 11
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 1
200 1 200
250 15
300 15 300
350 15
400
400 15
450 15 z
£ 500
500 15 =
g
550 2 a
600
600 2 \
650 2.5
700
700 2.5
750 2.5 800
800 2.5
850 3 900
900 3
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP10
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 12
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
- 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 0.5
400
400 0.5 \
450 1 z
£ 500
500 1 =
2
550 1 a
600
600 1
650 0.5
700
700 0.5 \
750 1 800
800 1
850 1 900
900 1
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP11
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 13
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 0.5 I
100 0.5 100 \
150 1
200 1 200
250 1
300 1 300
350 1

400
400 1
450 15 z

£ 500
500 15 = /
g

550 1 a

600
600 1
650 1

700
700 1
750 15 800
800 15
850 15 900
900 15

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer




20221216_subgrade testing MW-A17_SCZH&CATA.xXIs
== - |
Piritakss

Piritahi

SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP12
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 14
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 0.5
400
400 0.5 \
450 1 z
£ 500
500 1 =
g
550 1 a
600
600 1 \
650 15
700
700 15
750 15 800
800 15
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP13
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 15
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 1
200 1 200
250 0.5
300 0.5 300
350 0.5
400
400 0.5
450 1 z
£ 500
500 1 =
g
550 15 a
600
600 15
650 15
700
700 15 \
750 2 800
800 2
850 2 900
900 2
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP14
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 16
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 0.5
300 0.5 300
350 1
400
400 1
450 1 z
£ 500
500 1 =
2
550 15 a
600
600 15
650 15
700
700 15
750 15 800
800 15
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP15
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 17
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 10
100 10 100
150
200 200
250
300 300
350

400
400
450 z

£ 500
500 =
g

550 a

600
600
650

700
700
750 800
800
850 900
900

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP16
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 18
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 0.5 I
100 0.5 100 \
150 1
200 1 200
250 0.5
300 0.5 300 \
350 1

400
400 1
450 1 z

£ 500
500 1 =
g

550 0.5 a

600
600 0.5 \\
650 15

700
700 15
750 15 800
800 15
850 15 900
900 15

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP17
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 19
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5 I
100 0.5 100 \
150 1
200 1 200
250 1
300 1 300
350 15
400 15 400 /
450 0.5 z r
£ 500
500 0.5 = \
g

550 1 a

600
600 1 \
650 15

700
700 15
750 15 800
800 15
850 15 900
900 15

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP18
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 20
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 1
400
400 1
450 1 z
£ 500
500 1 =
g
550 1 a
600
600 1
650 1
700
700 1
750 2 800
800 2
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP19
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 21
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
N
150 15
200 15 200
250 15
300 15 300
350 15
400
400 15
450 1 z
£ 500
500 1 =
2
550 15 a
600
600 15 /
650 1
700
700 1
750 15 800
800 15 \
850 2 900
900 2
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP20
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 22
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 0.5 I
100 0.5 100 \
150 1
200 1 200
250 1
300 1 300
350 15

400
400 15 /
450 1 z

£ 500
500 1 =
2

550 15 a

600
600 15 \
650 2

700
700 2
750 2 800
800 2
850 2 900
900 2

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP21
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 23
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 1
400
400 1
450 1 z
£ 500
500 1 =
g
550 15 a
600
600 15 /
650 1
700
700 1
750 0.5 800
800 0.5
850 0.5 900
900 0.5
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP22
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 24
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 15
200 15 200
250 15
300 15 300
350 2
400
400 2
450 2.5 g -
500 25 = /
2
550 15 a
600
600 15 /
650 1
700
700 1
750 15 800
800 15
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP23
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 25
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 0.5
400
400 0.5 \
450 1 z
£ 500
500 1 =
2
550 1 a
600
600 1
650 0.5
700
700 0.5 \
750 1 800
800 1
850 1 900
900 1
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP24
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 26
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 1
400
400 1
450 0.5 z
£ 500
500 0.5 =
g
550 0.5 a
600
600 0.5 N\
650 15 W
700
700 15 \
750 2 800
800 2
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP25
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 27
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 1
300 1 300
350 15
400
400 15
450 15 z
£ 500
500 15 =
g
550 15 a
600
600 15 /
650 1
700
700 1
750 2 800
800 2
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP26
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 28
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 0.5
200 0.5 200 \
250 1
300 1 300
350 15
400
400 15
450 15 z
£ 500
500 15 =
g
550 15 a
600
600 15 \
650 2
700
700 2
750 15 800
800 15
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP27
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 29
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 0.5 I
100 0.5 100 \
150 1
200 1 200
250 1
300 1 300
350 15

400
400 15 \
450 2 z

£ 500
500 2 =
2

550 2 a

600
600 2 \
650 2.5

700
700 2.5
750 2.5 800
800 2.5
850 2.5 900
900 2.5

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP28
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 30
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 15 I
100 15 100 /
150 1
200 1 200
250 15
300 15 300
350 15

400
400 15
450 2 z

£ 500
500 2 =
g

550 15 a

600
600 15 \
650 2

700
700 2
750 2 800
800 2
850 2 900
900 2

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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Piritahi

SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP29
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 31
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 1
200 1 200
250 2.5 ™
300 25 300
350 2.5
400
400 2.5
450 2.5 z
£ 500
500 2.5 =
g
550 2 a
600
600 2
650 2
700
700 2
750 15 800
800 15
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP30
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 32
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 1
200 1 200
250 1
300 15 300
350 15
400
400 15
450 15 z
£ 500
500 1 =
g
550 1 a \
600
600 15
650 15
700
700 1
750 1 800
800 1
850 1 900
900 1
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP31
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 33
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 15
200 15 200
250 15
300 15 300 .
350 2.5
400
400 2.5
450 2.5 z
£ 500
500 2.5 =
2
550 2.5 a
600
600 2.5
650 2.5
700
700 2.5
750 2 800
800 2
850 2.5 900
900 2.5
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP32
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 34
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 0.5
200 0.5 200 \
250 1
300 1 300
350 15
400
400 15
450 15 z
£ 500
500 15 =
g
550 2 a
600
600 2
650 15
700
700 15 \\
750 2.5 800
800 2.5
850 2.5 900
900 2.5
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP33
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 35
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 3
100 3 100
150 2
200 2 200
250 15
300 15 300 \
350 2
400
400 2
450 15 z
£ 500
500 15 = \
g
550 2 a
600
600 2
650 1
700
700 1
750 1 800
800 1
850 1 900
900 1
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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Piritahi

SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP34
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 36
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 15
200 15 200
250 15
300 15 300
350 2
400
400 2
450 2 z
£ 500
500 2 =
2
550 2.5 a
600
600 2.5
650 2.5
700
700 2.5 /
750 2 800
800 2
850 1 900
900 1
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP35
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 37
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 15
200 15 200
250 15
300 15 300
350 2
400
400 2
450 15 z
£ 500
500 15 = \
2
550 2 a
600
600 2
650 2.5
700
700 2.5 /
750 2 800
800 2
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP36
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 38
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 15
200 15 200 /
250 1
300 1 300
350 15
400
400 15
450 15 z
£ 500
500 15 =
g
550 15 a
600
600 15
650 15
700
700 15
750 1 800
800 1
850 0.5 900
900 0.5
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP37
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 39
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 0.5
100 0.5 100
150 0.5
200 0.5 200
250 15 W
300 15 300 \
350 2
400
400 2
450 2 z
£ 500
500 2 =
2
550 2.5 a
600
600 2.5 //
650 15
700
700 15
750 15 800
800 15
850 15 900
900 15
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP38
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 40
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45

Driven Blows 0
50 0.5 I
100 0.5 100 \
150 1
200 1 200
250 2
300 2 300
350 2

400
400 2
450 2 z

£ 500
500 2 =
g

550 1 a

600
600 1 \
650 15

700
700 15
750 15 800
800 15
850 15 900
900 15

1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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Piritahi

SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP39
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 41
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 15
200 15 200
250 15
300 15 300
350 15
400
400 15
450 2 z
£ 500
500 2 =
2
550 15 a
600
600 15
650 15
700
700 15
750 15 800
800 15
850 1 900
900 1
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP40
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 42
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 15
200 15 200
250 15
300 15 300
350 15
400
400 15
450 1 z
£ 500
500 1 =
g
550 1 a
600
600 1
650 1
700
700 1
750 1 800
800 1
850 1 900
900 1
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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Piritaks

SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP41
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 43
RL: 5 Checked by: of
— o or Estimated Field CBR
. ) 35 8 13 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 0.5
200 0.5 200 \
250 1
300 1 300
350 1
400
400 1
450 2 z
£ 500
500 2 =
g
550 2.5 a
600
600 2.5
650 2.5
700 [
700 25 \\
750 5 800
800 5
850 5 900
900 5
1000
0 1 2 3 6 7 8 9 10

5
50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer
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SCALA PENETROMETER LOG

Job No: 1007708.2102 Date: 16/12/2022 Test No. DCP42
Project: Piritahi Mangere West A Operated by: SCZH and CATA
Location: MW-A17 Logged by: SCZH and CATA Sheet 44
RL: 5 Checked by: of
Estimated Field CBR
mm No. of
. 35 8 13 18 23 28 33 39 45
Driven Blows 0
50 1
100 1 100
150 0.5
200 0.5 200 N
250 15 W
300 15 300 \
350 2
400
400 2
450 2.5 z
£ 500
500 2.5 =
2
550 2.5 a
600
600 2.5
650 2.5
700
700 2.5
750 3 800
800 3
850 2.5 900
900 2.5
1000

0 1 2 3 4 5 6 7 8 9 10
Blows /50 mm

Note: The estimated CBR values are based upon Fig. 5,
Correlation of Dynamic Cone Penetration and CBR
AUSTROADS (1992) 'Pavement Design - A Guide to the
Structural Design of Road Pavements'

Test Method Used: NZS 4402:1988 Test 6.5.2 Dynamic Cone Penetrometer




Appendix B — As Built Plans
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Appendix C — Piritahi Test Results
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Piritahi

LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West < Date: 21/ oL
Location/Description 74 Elm aém 9 / Tmﬂdﬂ M@;ﬁ\ ) Layer: ﬁ'qga
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
Locati Locati
Log::on Dist fro: i Depth =8 “(1::'::’)(;t ale Lo.z:::on Dist frornocat - Depth e lr('g;)m e
Number | oS mHm) |  (mm) Number | b MH (m) (mm)
q.10 34
30
1 : 5
3L
2 6
3 7
4 8
]
teney iy gy 0 2 [10]>2
Reviewed By: Y Date:

Once printed this document becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy.
Document No.: AAAA-CN-FRM-0006

Revision: 1

Page 1 of 1
August 2021




Piritahi

LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: 2N / /0 /7_7_
Location/Description | {,0,.,v Lafem| (T Elnder ) | Layer: A
Test Methods: i
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
Test Location Test Location
Location Dist. from Depth - h(ncplc;:t e xocation Dist. from Depth e lr(r::%ct e
Number | b MH (m) (mm) Number |~ b MH (m) (mm)
(
b0 | 31
2y
1 3 Cf 5
31
2 6
3 7
4 8
Tested By: \‘/adwé’f/ [h‘/l) Date: ) (//()/22
Reviewed By: i’ Date: !

Once printed this document becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy.
Document No.: AAAA-CN-FRM-0006

Revision: 1

Page 1 of 1
August 2021




Piritahi

LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

ToCNo&Name: | TOL 57  [Mmmaee (W25 . | Date: VD[22
Location/Description 7A E [ mcdlon N { CT,M L L«-’L’fff{t} / } Layer: il
TestMethods:
Material Type: Aatre aoke. Clegg Hammer ID: [1-0007
Material Description: uéapug S Calibration Expiry Date: Z‘g/ /! / %
Criteria: 2 & Drops: '
Test Location Test Location
CleggImpactValu Clegg| tVal
Locallon it rom | Depth oo ocallon "Distfom | Depth ew
DS MH (m) (mm) DS MH (m) (mm)
200 | 24
1 20 :
3]
4
2 6
3 7
4 8
Tested By: L//—m(l}if‘dﬂ/ /wallnate: lf//b/)_z
Reviewed By: J Date:

Once printed this d ocument becomes uncontrolled. Refer to Piritahi Alliance QMSin 12D Synergy forcontrolled copy.
Document No.: AAAA-CN-FRM-0006

Revision: 1

Page 1 of 1
August2021




Piritak

LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOCNo&Name: | (0L 57  Mangee, (U Date: |2 1(/0/22
Locationescription |74 Elcdn § (Tew)r (obr]) |Layer: ¥4

L

TestMethods:

Material Type: 146} q re_QGk Clegg Hammer ID: (4- 0007
Material Description: 4 UGTQUP ( 5 Calibration Expiry Date: -3 / l/ / b,
Criteria: 2 20 Drops: e
Test Locatio
Locea?ian : " Clegg Imﬁsct\lalue L oI::iton Lot Clegg ImpactValue
Number st. from Depth (Clv) Khitkar Dist. from Depth (Clv)
DS MH (m) (mm) DS MH (m) (mm)

O] 33

2 6
3 7
4 8

Tested By: (f/ﬂllﬁ dgr SISC Date: ) | / .()/ 2z

Reviewed By:

Once printed this document becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy forcontrolled copy.
DocumentNo.: AAAA-CN-FRM-0006 Page 1 of 1

Revision: 1 August 2021




NOTES:

1. WORKS, MATERIALS AND CONSTRUCTION SHALL
COMPLY WITH THE AUCKLAND COUNCIL STORMWATER
CODE OF PRACTICE REVISION 2 NOV 2015, ANY
AMBIGUITY BETWEEN THESE DRAWING AND THE
STANDARDS SHALL BE REFERED TO THE ENGINEER
FOR CLARIFICATION.

2. EXISTING PIPE INFORMATION INDICATED ON THIS
PLAN IS A COMBINATION OF AUCKLAND COUNCIL GIS
DATA AND SURVEYED INFORMATION.

3. CONTRACTOR TO CCNFIRM LCCATIONS OF ALL
EXISTING SERVICES FRIOR TO ANY DRAINAGE
WORKS COMMENCING,

4. REFER TO CRAINAGE LONGITUCINAL SECTIONS ON
TOCO57-MWA17-4101 FOR PIPE AN MANHOLE
SPECIFICATIONS,

EX SWHH 20000283004 . ,, / ‘ /
TO BE REMOVED < ;
%/99 PN a\\fx
\o* / e

LL 5.15
IL's AND LL BASED O
SURVEYED IHFORMATION

5. CONSTRUCTOR SHALL EXCAVATE AND CONFIRM
INVERTS BOTH UPSTREAM AND DOWNSTREAM PRIOR
10 PIPE INSTALLATION. VARIATIONS IN INVERTS TO
BE REPORTED TO THE ENGINEER FOR VERIFICATION.
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N U 489
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: | TOC 57 Mangere West Date: 12D [z
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MW-AGS 2. EXISTING PIPE INFORMATION INDICATED ON THIS
PLAN IS A COMBINATION OF AUCKLAND COUNCIL GIS

DATA AND SURVEYED INFORMATION.

3. CONTRACTOR TO CONFIRM LOCATIONS OF ALL
EXISTING SERVICES PRIOR TO ANY DRAINAGE
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4. REFER TO DRAINAGE LONGITUDINAL SECTIONS ON
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TOC No & Name: | TOC 57 Mangere West Date: fajio [
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NOTES:

1. WORKS, MATERIALS AND CONSTRUCTION SHALL
COMPLY WITH THE AUCKLAND COUNCIL STORMWATER
CODE OF PRACTICE REVISION 2 NOV 2015. ANY
AMBIGUITY BETWEEN THESE DRAWING AND THE
STANDARDS SHALL BE REFERED TO THE ENGINEER
FOR CLARIFICATION.

2. EXISTING PIPE INFORMATION INDICATED ON THIS
PLAN IS A COMBINATION OF AUCKLAND COUNCIL GIS
DATA AND SURVEYED INFORMATION.

3. CONTRACTOR TO CONFIRM LOCATIONS OF ALL
EXISTING SERVICES PRIOR TO ANY DRAINAGE
WORKS COMMENCING.

4. REFER TO DRAINAGE LONGITUDINAL SECTIONS ON
TOCDS7-MWAL7-4101 FOR PIPE AND MANHOLE
SPECIFICATIONS.

S. COMSTRUCTOR SHALL EXCAVATE AND CONFIRM
INVERTS BOTH UPSTREAM AND DOWNSTREAM PRIOR
TO PIPE INSTALLATION. VARIATICNS IN INVERTS TO
BE REPORTED TO THE ENGINEER FOR VERIFICATION.
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Test Methods:
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Criteria: >=30 Drops: 5
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Material Type: Aggregate Clegg Hammer ID: 19-0007
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CLEGG HAMMER TEST RECORD SHEET
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MW-ALS

NOTES:

1. WORKS, MATERIALS ANO CONSTRUCTION SHALL

2. EXISTING PIPE INFORMATION INDICATED ON THIS
PLAN IS A COMBINATION OF AUCKLAND COUNCIL GIS
DATA AND SURVEYED INFORMATION.

3. CONTRACTOR TO CONFIRM LOCATIONS OF ALL
EXISTING SERVICES PRIOR TO ANY DRAINAGE
WORKS COMMENCING.

4. REFER TO DRAINAGE LONGITUDINAL SECTIONS ON
TOCO57-MWA17-4101 FOR PIPE AND MANHOLE
SPECIFICATIONS.

5. CONSTRUCTOR SHALL EXCAVATE AND CONFIRM
INVERTS BOTH UPSTREAM AND DOWNSTREAM PRIOR
TO PIPE INSTALLATION. VARIATIONS IN INVERTS TO
BE REPORTED TO THE ENGINEER FOR VERIFICATION.

LEGEND:

EXISTING
SUPERLOT DEVELOPMENT

[ waases
SUPERLOT DEVELOPMENT
STAGE 4 BOUNDARY

, PROPOSED STORMWATER

T——— NETWORK UPGRADES

EXISTING STORMWATER NETWORK

AR Y EXISTING STORMWATER NETWORK
= TO BE REMOVED

EXISTING STORMWATER NETWORK
TO BE ABANDONED & GROUT FILLED

© PROPOSED WASTEWATER MANHOLE

EXISTING WASTEWATER NETWORK

PP IO, EXISTING WASTEWATER NETWORK
. . TO BE REMOVED

EXISTING WASTEWATER NETWORK
TO BE ABANDONED & GROUT FILLED

EXISTING CATCHPIT
EXISTING OUTLET

MN m-ﬁn Ora
Piritahi

LAYING THE GROUNDWORK

1| FOR ENGINEERING APPROVAL CA | 20052022

REVISION DETALS BY DATE

Synergy Version:

STAGE 4
MANGERE WEST DEVELOPMENT

DESCRIPTION:

STORMWATER & WASTEWATER
LAYOUT PLAN
SUPERLOT MW-A17

DESIGNED | AE 20.05.2022
DRAWN AE 20.05.2022
CHECKED |CA 20.05.2022

APPROVED | HVW 20.05.2022

SCALE 1:500 @A1]  1:1000 @A3| REVISION

STATUS FOR EMGINEERING APPROVAL H

( For APPROVAL )

PRECINCT | MANGERE WEST

owsno | TOC057-MWA17-4001

50 SCALE (m) 1: 500 BAL

B

File: C:\120S\DATA\STNERGYSERVER\ID._!

1283102 DESIGN\CAD\CURRENT\TOCOS7-A17-4001 DWG

Plot Date: 4:25:29 pm, 20 May 2022, ANDRE ESSOP
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: [ S / (O / 12
Location/Description | (M) Moy 1 AL — /@7 Layer: =393
Test Methods: (cAeral
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: IS / 0 / y )
Location/Description (I\J [A) ﬂ/(m b M (A - ,QI 7 Layer: /L ‘
Test Methods: (ateral
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
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CLEGG HAMMER TEST RECORD SHEET
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Test Methods: Latern)
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Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
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LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

L

TOC No & Name: TOC 57 Mangere West Date: .9 / 4q / 22
Location/Description | | Ha(\fo A Plee. (foks ) Layer: Rar
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date:. | 23/11/2022
Criteria: >=30 Drops: 5
L O.L::ton waGAtlon Clegg Impact Value Lo‘:;:lton Hosin, Clegg Impact Value
Number |  Dist. from Depth (CV) Number | Dist.from Depth (Cv)
DS MH (m) (mm) DS MH (m) (mm)
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3

500 | &

5

2 Lf‘é 6
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g
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Once printed this document becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy.
Document No.: AAAA-CN-FRM-0006 Page 1 of 1
Revision: 1 August 2021




Piritahs

LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOCNo & Name: | TOC 57 Mangere West Date: aq [4])12
LocationDescription | (¢, Noreod Flct  (Lators | ) Layer: A
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
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LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: ; ey I 4 (1t
Location/Description | U} Nontrid Plue (,Mml ) Layer: m 4
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
Lozflton Loieston Clegg Impact Value L olzglton Lecatioh Clegg Impact Value
Number Dist. from Depth (CIv) Number Dist. from Depth (CIV)
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NOTES:

STANDARDS SHALL BE REFERED T0 THE ENGINEER
FOR CLARIFICATION,

MW-A68 2. EXISTING PIPE INFORMATION INDICATED ON THIS
PLAN —Mnggﬂgﬂmeggﬁﬂ_h
DATA AND SURVEYED INFORMATION,

3. CONTRACTOR TO CONFIRM LOCATIONS OF ALL
WORKS COMMENCING.

. 4. REFERTO DRAINAGE LONGITUDINAL SECTIONS ON

\ : TOCOS7-MWAL7-4101 FOR FIPE AND MANHOLE

/ SPECIFICATIONS,

/ E 5 CONSTRUCTOR SHALL EXCAVATE AND CONFIRM
, INVERTS BOTH UPSTREAM AND DOWNSTREAM PRIOR
TO PIPE INSTALLATION. VARIATICNS IN INVERTS TO
\ L BE REPORTED TO THE ENGINEER FOR VERIFICATION.

// X LEGEND:
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LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

1 i
TOC No & Name: e 41 '(a““;.p\q Yoo U\}QE\’ Date: 2\ /0 / 22
LocationDescription | (¢ Hoapd et Layer: Saf.
TestMethods:
Material Type: L qq}'}ec{e,&e, Clegg Hammer ID: | Y- (70{)7
Material Description: ¢ o0 65 Calibration ExpiryDate: | )-2/)) /23
Criteria: 0 kS Drops: )"
L .
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LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: 77 / 10 / N
Location/Description | & NC{(U(‘!‘@P P |, Layer: &
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
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LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: );7/(0 /:e:a,
Location/Description G Rorwed Mepe Layer: A
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: )&’/ {'O[-;z
Location/Description | f\\c-rmrd Ha({; Layer: 3 il
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
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\ : TOCOS7-MWA17-4101 FOR PIPE AND MANHOLE

i
i
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|
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\\ . STORMWATER & WASTEWATER

NOTES:
L. WORKS, MATERIALS AND CONSTRUCTION SHALL

FOR CLARIFICATION.

. EXISTING PIPE INFORMATION INDICATED ON THIS
PLAN IS A COMBINATION OF AUCKLAND COUNCIL GIS
DATA AND SURVEVED INFORMATION.
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NOTES:

1. WORKS, MATERIALS AND CONSTRUCTION SHALL
COMPLY WITH THE AUCKLAND COUNCIL STORMWATER
CODE OF PRACTICE REVISION 2 NOV 2015. ANY
AMBIGUITY BETWEEN THESE DRAWING AND THE
STANDARDS SHALL BE REFERED TO THE ENGINEER
FOR CLARIFICATION.

MW-AGS 2. EXISTING PIPE INFORMATION INDICATED ON THIS
PLAN 15 A COMBINATION OF AUCKLAND COUNCIL GIS
DATA AND SURVEYED INFORMATION.

3. CONTRACTOR TO CONFIRM LOCATIONS OF ALL
EXISTING SERVICES PRIOR TO ANY DRAINAGE
WORKS COMMENCING.

\ 4. REFER TO DRAINAGE LONGITUDINAL SECTIONS ON
\ . TOCDS7-MWAL7-4101 FOR PIPE AND MANHOLE
\ SPECIFICATIONS.

, " S.  CONSTRUCTOR SHALL EXCAVATE AND CONFIRM
/ INVERTS BOTH UPSTREAM AND DOWNSTREAM PRICR
TO PIPE INSTALLATION. VARIATIONS IN INVERTS TO
N\ BE REPORTED TO THE ENGINEER FCR VERIFICATION.
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LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: &7 / %ﬂf’] e West Date: 5 fio [
Location/Description | (1)} Teecl, o ' Layer: Last
TestMethods:
Material Type: Gap {5 Clegg Hammer D: (20007
Material Description: | Aoy rpaqte) Calibration ExpiryDate: | -3/ || /270
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LAYING THE GROUNDWORK

CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: )by
Location/Description ||{()asfe. Watee  Voin 4 HW,,([J Hacg_ Layer: (a g,g
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
Test Location Test Location
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: | TOC 57 Mangere West Date: |3 /[0 12
Location/Description | ({) (1) [ ean © oo Floge | Layer: T
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: | TOC 57 Mangere West Date: 3/ [22
Location/Description Uj W M oy (f Haruord P]ac& Layer: Ty
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
Test Location Test Location
Clegg Impact Value Clegg Impact Value
Location Location
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: ] G4 / 10 [ )5 8
Location/Description | (4] (U 4N (,L l‘(ﬂr‘dﬁ’d Place. | Layer: <
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: /4 //D / 22
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Test Methods:
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TOC No & Name: TOC 57 Mangere West Date: L [q]22
Location/Description | myp) - A7 Layer: Eé%
Test Methods:
Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
Criteria: >=30 Drops: 5
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CLEGG HAMMER TEST RECORD SHEET

TOC No & Name: TOC 57 Mangere West Date: (7 [t[n
Location/Description | (o 5 (L)) M) ] Layer: |1 ;2 2
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Material Type: Aggregate Clegg Hammer ID: 19-0007
Material Description: | Gap 65 Calibration Expiry Date: | 23/11/2022
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I’ Test Location Test Location
o Clegg Impact Value | | = Clegg Impact Value
Nember | CoMim) | (mm y Nember | pevetm | e o
|00 | &
1 q g 5
ol
4)
! 600 | 47
2 m 6
2\
20
| | 3ep 25
3 37‘ 7
30
26
( B 3R
4 g ‘3 8
3)
3¢
Tested By:
Reviewed By:

Onece printed this document becomes uncontrolied. Refer to Piritahi Alliance QMS in 12D Synergy

Document No.: AAAA-CN-FRM-0006

Revision: 1

L



Appendix D — Geotechnics Test Results
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Our Ref: 1041000.0057.1.0/Repl

Page 4 of 26

Job: Mangere Precinct TOC57 Job # 1041000.0057.0.0/Rep1
GEOTECHNICS
Customer: Piritahi Checked By KELF
Approved By DBRA
Nuclear Density (Backscatter) PASS / FAIL
Material . " Impact
. i i i M Solid
URN Tech Date Type Location Layer Chainage Offset Wet Dry_ Moisture axlmuT‘n 9% Maximum 0 I. % solid 9% Total Value 1 Retest URN (P) Pass Comments
Densit» Density | Content | Dry Density Dry Density Density Density Voids (F) Fail
e | o | ey |2 (t/m) Y

11 - - 1.83 1.64 12.0 2.26 72.5% - - - - 21 F Backfill: Compaction must be 2 92% of MDD.

DAMC| 8/09/2022 GAP65 Superlot MW-A17 First Lift
1.2 - - 178 1.59 121 2.26 70.4% - - - - 2.2 F Retest on 09/09/2022. Retest = Pass
2.1 - - 2.16 2.04 5.8 2.26 90.3% - - - - 31 F Retest on 09/09/2022. Retest = Pass

DAMC| 9/09/2022 GAP65 Superlot MW-A17 First Lift
2.2 - - 2.22 2.05 8.1 2.26 90.7% - - - - 3.2 F Retest on 09/09/2022. Retest = Pass
3.1 - - 2.29 2.16 5.9 2.26 95.5% - - - = - P

DAMC| 9/09/2022 GAP65 Superlot MW-A17 First Lift
3.2 - - 222 2.08 6.8 2.26 92.2% - - - - - P
4.1 - - 222 2.08 6.8 2.26 92.0% - - - = - P

DAMC | 16/09/2022 GAP65 Superlot MW-A17 First Lift
4.2 - - 2.25 211 6.6 2.26 93.3% - - - - - P
5.1 - - 2.23 2.10 6.2 2.26 93.1% - - - = - P

DAMC | 16/09/2022 GAP65 Superlot MW-A17 Second Lift
5.2 - - 2.25 211 6.6 2.26 93.4% - - - - - P
6.1 - - 2.05 1.93 6.1 2.26 85.5% - - - - 6.3 F Area retested 20/09/2022. Retest = Pass.
6.2 - - 2,15 2.02 6.5 2.26 89.3% - - - - 6.4 F Area retested 20/09/2022. Retest = Pass.
6.3 KELF | 20/09/2022 | GAP65 Superlot MW-A17 First Lift - - 2.12 1.97 7.9 2.26 87.1% - - - - 6.5 F Area retested 20/09/2022. Retest = Pass.
6.4 - - 2.18 2.02 7.9 2.26 89.6% - - - - 7.1 F Area retested 21/09/2022. Retest = Pass.
6.5 - - 2.27 2.09 9.0 2.26 92.3% - - - = - P
71 DAMC | 21/09/2022| GAP65 Superlot MW-A17 First Lift - - 231 213 8.2 2.26 94.4% - - - - - P
8.1 - - 2.29 213 7.5 2.26 94.2% - - - = - P

DAMC | 21/09/2022 | GAP65 Superlot MW-A17 Second Lift
8.2 - - 223 2.08 71 2.26 91.9% - - - - - P
9.1 - - 1.76 1.60 10.0 2.26 70.9% - - - = 10.7 F Retest on 06/10/2022. Retest = Pass
9.2 - - 2.06 1.78 15.7 2.26 78.8% - - - - 10.5 F Retest on 06/10/2022. Retest = Pass
9.3 - - 2.05 1.95 5.1 2.26 86.3% - - - - 10.1 F Retest on 06/10/2022. Retest = Pass

DAMC | 5/10/2022 GAP65 Superlot MW-A17 First Lift
9.4 - - 2.01 1.89 6.4 2.26 83.5% - - - - 10.2 F Retest on 06/10/2022. Retest = Pass
9.5 - - 2.12 1.97 7.3 2.26 87.2% - - - - 103 F Retest on 06/10/2022. Retest = Pass
9.6 - - 2.04 1.89 7.8 2.26 83.5% - - - - 10.4 F Retest on 06/10/2022. Retest = Pass
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Job: Mangere Precinct TOC57 Job # 1041000.0057.0.0/Rep1
GEOTECHNICS
Customer: Piritahi Checked By KELF
Approved By DBRA
Nuclear Density (Backscatter) PASS / FAIL
Material . . Impact
. i i i M Solid
URN Tech. Date e Location Layer Chainage Offset Wet DrY Moisture axlmum % Maximum 0 |. % solid % Total Value 1 Retest URN (P) Pass Comments
Densit Density | Content [ Dry Density Dry Density Density Densit Voids (F) Fail
wm) | o | wm) (t/m) Y

10.1 - - 221 2.08 6.4 2.26 92.0% - - - - - P Backfill: Compaction must be 2 92% of MDD.
10.2 - - 2.28 213 7.4 2.26 94.1% - - - = - P
10.3 - - 2.23 2.08 7.3 2.26 92.0% - - - - - P
10.4 - - 232 214 8.4 2.26 94.6% - - - = - P
10.5 DAMC | 6/10/2022 GAP65 Superlot MW-A17 First Lift - - 223 2.09 6.4 2.26 92.6% - - - = - P
10.6 - - 227 212 7.0 2.26 94.0% - - - = - P
10.7 - - 2.24 2.08 7.6 2.26 92.1% - - - - - P
10.8 - - 2.29 2.15 6.3 2.26 95.2% - - - = - P
10.9 - - 233 2.15 8.5 2.26 95.0% - - - - - P
11.1 - - 2.33 218 6.8 2.26 96.5% - - - = - P
11.2 - - 2.28 2.14 6.5 2.26 94.8% - - - - - P

DAMC| 10/10/2022 GAP65 Superlot MW-A17 Second Lift
113 - - 221 2.08 6.3 2.26 92.1% - - - = - P
11.4 - - 2.30 2.16 6.4 2.26 95.8% - - - - - P
12.1 - - 2.20 2.08 5.8 2.26 92.2% - - - = - P
12.2 - - 232 2.18 6.6 2.26 96.4% - - - - - P

DAMC | 14/10/2022 GAP65 Superlot MW-A17 First Lift
123 - - 2.23 2.09 6.7 2.26 92.4% - - - = - P
124 - - 2.27 213 6.6 2.26 94.3% - - - - - P
13.1 - - 2.23 211 6.0 2.26 93.2% - - - = - P
13.2 - - 2.20 2.08 5.7 2.26 92.0% - - - - - P

DAMC | 14/10/2022 GAP65 Superlot MW-A17 Second Lift
133 - - 2.29 217 5.5 2.26 96.1% - - - = - P
13.4 - - 2.30 2.18 5.5 2.26 96.4% - - - - - P
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Job: Mangere Precinct TOC57 Job # 1041000.0057.0.0/Rep1
GEOTECHNICS
Customer: Piritahi Checked By KELF
Approved By DBRA
Nuclear Density (Backscatter) PASS / FAIL
URN Tech Date Material Location Layer Chainage Offset Di Moist Maximum Solid pbacy Retest URN Comments
. oisture
Type v 8 Wet ry . |% Maximum y % Solid % Total Value 1 (P) Pass
Densit Density | Content [ Dry Density Dry Density Density Densit Voids (F) Fail
wm) | o | wm) (t/m) Y
14.1 - - 222 211 5.5 2.26 93.2% - - - - - P Backfill: Compaction must be 2 92% of MDD.
14.2 - - 2.25 213 5.9 2.26 94.1% - - - = - P
143 - - 219 2.09 4.6 2.26 92.5% - - - - - P
Superlot MW-A17
14.4 - - 2.20 2.10 4.9 2.26 92.9% - - - = - P
EX WW Line
14.5 - - 2.19 2.09 4.7 2.26 92.7% - - - - - P
14.6 - - 227 2.16 5.0 2.26 95.6% - - - = - P
14.7 DBRA | 20/10/2022 GAP65 Finished Level - - 2.19 2.09 4.8 2.26 92.3% - - - = - P
14.8 - - 223 212 5.5 2.26 93.6% - - - = - P
14.9 - - 2.20 2.09 5.0 2.26 92.6% - - - - - P
Superlot MW-A17
14.10 - - 2.19 2.08 5.2 2.26 92.0% - - - = - P
EX SW Line
14.11 - - 218 2.10 4.0 2.26 92.9% - - - - - P
14.12 - - 2.26 217 4.4 2.26 95.9% - - - = - P
14.13 Superlot MW-AL7 - - 224 215 41 226 95.1% - - - - - P
EX WW Lateral
15.1 - - 211 1.96 7.8 2.26 86.7% - - - - 16.1 F Retested on 31/10/2022. Retest = Pass
15.2 - - 1.95 1.88 3.9 2.26 83.0% - - - - 18.5 F Retested on 01/11/2022. Retest = Pass
15.3 - - 2.01 1.90 6.1 2.26 84.0% - - - - 18.9 F Retested on 01/11/2022. Retest = Pass
15.4 - - 1.94 1.83 6.0 2.26 81.1% - - - - 16.2 F Retested on 31/10/2022. Retest = Pass
15.5 - - 2.04 1.93 5.5 2.26 85.5% - - - - 16.3 F Retested on 31/10/2022. Retest = Pass
15.6 - - 1.95 1.76 10.9 2.26 77.9% - - - - 16.4 F Retested on 31/10/2022. Retest = Pass
15.7 ROSM | 31/10/2022 GAP65 See Site Plan Finished Level - - 2.26 2.12 6.7 2.26 93.8% - - - - - P
15.8 - - 1.98 1.85 7.0 2.26 82.0% - - - - 18.4 F Retested on 01/11/2022. Retest = Pass
15.9 - - 213 1.95 9.4 2.26 86.2% - - - - 18.3 F Retested on 01/11/2022. Retest = Pass
15.10 - - 2.03 1.81 11.8 2.26 80.2% - - - - 18.4 F Retested on 01/11/2022. Retest = Pass
15.11 - - 2.08 1.92 8.5 2.26 84.7% - - - - 18.2 F Retested on 01/11/2022. Retest = Pass
15.12 - - 1.98 1.80 9.8 2.26 79.7% - - - - 18.1 F Retested on 01/11/2022. Retest = Pass
15.13 - - 2.01 1.85 8.6 2.26 82.0% - - - - 18.6 F Retested on 01/11/2022. Retest = Pass
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Job: Mangere Precinct TOC57 Job # 1041000.0057.0.0/Rep1
0 G EOTECH N I CS Entered By DAMC / KELF
Customer: Piritahi Checked By KELF
Approved By DBRA
Nuclear Density (Backscatter) PASS / FAIL
URN Tech. Date M-::;zal Location Layer Chainage Offset We.t DeIL:‘rsyity hélg:‘sttetjr‘rte Dl\:lyag;nnt;:y o Maximl_xm DZ(;I:;Y % So!id " T(.nal \IITIT:; Retest URN ® Pa?s Comments
Density (t/m?) %) (t/ma) Dry Density (t/ma) Density Voids (F) Fail
16.1 - - 2.36 214 10.2 2.26 94.9% - - - - - P Backfill: Compaction must be 2 92% of MDD.
16.2 - - 223 2.09 6.8 2.26 92.3% - - - = - P
ROSM | 31/10/2022 GAP65 See Site Plan Finished Level
16.3 - - 2.26 2.08 8.6 2.26 92.0% - - - - - P
16.4 - - 232 217 7.0 2.26 95.9% - - - = - P
17.1 See Site Plan - - 2.05 1.95 5.1 2.26 86.1% - - - - 18.6 F Retested on 01/11/2022. Retest = Pass
17.2 See Site Plan - - 1.97 1.86 5.8 2.26 82.2% - - - = 18.7 F Retested on 01/11/2022. Retest = Pass
17.3 | MADA| 1/11/2022 GAP65 See Site Plan Finished Level - - 2.16 2.00 8.1 2.26 88.5% - - - - 18.5 F Retested on 01/11/2022. Retest = Pass
17.4 See Site Plan - - 1.96 1.89 4.0 2.26 83.6% - - - = 18.11 F Retested on 01/11/2022. Retest = Pass
17.5 7a Elmond St Lateral - - 2.25 2.10 7.2 2.26 93.0% - - - - - P
18.1 - - 2.25 2.15 4.9 2.26 95.0% - - - = - P
18.2 - - 223 2.09 7.0 2.26 92.3% - - - - - P
18.3 - - 2.25 2.09 7.9 2.26 92.3% - - - = - P
18.4 - - 233 2.15 8.5 2.26 95.1% - - - - - P
18.5 - - 2.21 2.09 6.0 2.26 92.4% - - - = - P
18.6 ROSM | 1/11/2022 GAP65 See Site Plan Finished Level - - 2.22 2.10 5.5 2.26 93.1% - - - - . 3
18.7 - - 2.20 2.08 5.9 2.26 92.0% - - - = - P
18.8 - - 2.28 213 7.3 2.26 94.1% - - - - - P
18.9 - - 2.18 2.09 4.5 2.26 92.3% - - - = - P
18.10 - - 2.20 2.09 53 2.26 92.3% - - - - - P
18.11 - - 2.18 2.08 5.0 2.26 92.0% - - - = - P
19.1 ROSM | 1/11/2022 GAP65 See Site Plan Finished Level - - 218 2.08 4.7 2.26 92.0% - - - - - P
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NOTES

1 AL EACSITR 40 SECIMENT CORTACL SHALL DOMPLY 'WTTH THE
SUCKLARE: T CEHIRCIL CODE OF PRACTICE CLOS WINE J086/205
FOOUPOIATTHG AMERDMERT 1 AN D THE PIAITARE REPORT "0 S0l AkD
SEOYMENT CONTAN, CESIGN PRILSLRTT™,

Z AL FACSITH A0 SECIMENT CORTRCL MEASLIFES MUST DE CREGATICNAL
PALCR TO AN DTHES WORKS COMMERCING. THE CONTRACTOR SHALL
AARARCE F05 AND ATTEND & FAELINIRARY SECIVENT CONTROL MEETING
UM-ETTE WITH THE RESTDERT EMIIHESL

E A COFY O THE S MEMT SONTROL PLAN SHALL B2 AVWALATILE CIH S{TE
DURIKG WDAK HOURS ARD AL FEESTREEL INyOLVED IR BARTHNDRE
ACTIRITIES @M THE SITE [IHCLUCTING OF SUS-DONTRACTIRS) SHALL BE
FAME TN WETH THE # L WEQLDIEMERTS &5 THEY MELATE TO ERISION
W S ECIMERT CoORTROL

4 ML CLEAR WATER' RUSKIFY FEON STAIILISED S0FATES TICLUTING
CATCHMENT AREAS ADONWE THE SITE SHALL BE DIVERTED MAMRY FACH
EARTHWOA K AAELS W& STAEILISED SYSTEM TO PAEWENT SURFACE
ESDEL0R

£ THE MAIN SIUT CONTROLVBASURES FOR THIS sITEARE

[+b THEREION OF *CURAR WWTER" FRON THE S804 CATCHMERTS
ARCUND THE BA THIRDRES AREY 5V MESE OF COVEASIOH DIRAIRS, &
AHDAOR OTHERL APPROVED METHOD A3 HIRECTED BY THE ENZIMEEL /

an FEMICARL CIF SECTYENT FROM SIUT-LADEN MATERS USING EITRER "HAY s -
FAREQRRE® O "SILT FEMCES" OR ROTH -

iy THAT THE =ITE BE STAHILISED ACAINST EACSIDN &5 SO0H AS
PRUACTRCASLE ANLC TH A PTCCHES STVE MAMME R AS BAITHINCRIKS G
FIR (S HED CoER AR LS AZERS OF THE STTE.

o] HMAINTEMARCE CF &1L SECIMENT CONTROL MERSUSES. 45 REQUIFED.

[ FURTHER SELIMENT CONTROL MEASURES MAY BE AE]LIRED &S THE
[ & SE WILL BB INESTALLED &S WD ADREED WITH
PIITAAD K AOcKLAKE: Ciantkd

T. AV CLEAN W ATER SELEASE O TO THE FURLEC ROAD TO B8 DIRECTED T
THE REAREST [IWR STREAM FUSLIC CATCHFT,

B M CATCHELT DOMWN STREAM OF THE CORSTRUCTION SITE SHALL 2E
PROTECTED WITH ADEQURTE EROSION AND SEOTMENT FROTECTION EITHER
ST SOCE AHD FILTER CLOTH D8 Cane [N FLTER, TH G008
SERCENCATIONT, BRFIR T [R5 Mo TOCTST-A17-1308 T2 [8I5 FOR
DETHILS.

FILTER SO0 T BE PLACED AT ALL CESSPTTS DOWMSTIEAM OF THE
DEVELOFMENT AR AKE T BE RECULRILY MATHTAINED (N 4 ZCOMLENCE
WITH Coad,

0. COSTY WATER CIVESS DN BUNGE TO DE REVSTATED AT THE ENC OF BACH

DY AT FOS RATY EVENTS O ALTER MATIVELY SITE ERTRANCEMAYS TO BE
FAIEED T RECIRECT FLOWS ARCUND ENTRANCE LOCATIONS.
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NOTES

1 AL EACSITR 40 SECIMENT CORTACL SHALL DOMPLY 'WTTH THE
SUCKLARE: T CEHIRCIL CODE OF PRACTICE CLOS WINE J086/205
FOOUPOIATTHG AMERDMERT 1 AN D THE PIAITARE REPORT "0 S0l AkD
SEOYMENT CONTAN, CESIGN PRILSLRTT™,

Z AL FACSITH A0 SECIMENT CORTRCL MEASLIFES MUST DE CREGATICNAL
PALCR TO AN DTHES WORKS COMMERCING. THE CONTRACTOR SHALL
AARARCE F05 AND ATTEND & FAELINIRARY SECIVENT CONTROL MEETING
UM-ETTE WITH THE RESTDERT EMIIHESL

E A COFY O THE S MEMT SONTROL PLAN SHALL B2 AVWALATILE CIH S{TE
DURIKG WDAK HOURS ARD AL FEESTREEL INyOLVED IR BARTHNDRE
ACTIRITIES @M THE SITE [IHCLUCTING OF SUS-DONTRACTIRS) SHALL BE
FAME TN WETH THE # L WEQLDIEMERTS &5 THEY MELATE TO ERISION
W S ECIMERT CoORTROL

4, AL CLEAN WATER' RUSIFY FEON STAILISED 5.RFACES TYCLUTING
CATCHMENT AREAS ADONWE THE SITE SHALL BE DIVERTED MAMRY FACH
EARTHWOA K AAELS W& STAEILISED SYSTEM TO PAEWENT SURFACE
ESDEL0R

£ THE MAIN SIUT CONTROLVBASURES FOR THIS sITEARE

[+b THEREION OF *CURAR WWTER" FRON THE S804 CATCHMERTS
ARCUND THE BA THIRDRES AREY 5V MESE OF COVEASIOH DIRAIRS, &
AHDAOR OTHERL APPROVED METHOD A3 HIRECTED BY THE ENZIMEEL /

an FEMICARL CIF SECTYENT FROM SIUT-LADEN MATERS USING EITRER "HAY
FAREQRRE® O "SILT FEMCES" OR ROTH

iy THAT THE =ITE BE STAHILISED ACAINST EACSIDN &5 SO0H AS
PRUACTRCASLE ANLC TH A PTCCHES STVE MAMME R AS BAITHINCRIKS G
FIR (S HED CoER AR LS AZERS OF THE STTE.

o] HMAINTEMARCE CF &1L SECIMENT CONTROL MERSUSES. 45 REQUIFED.

[ FURTHER SELIMENT CONTROL MEASURES MAY BE AE]LIRED &S THE
[ & SE WILL BB INESTALLED &S WD ADREED WITH
PIITAAD K AOcKLAKE: Ciantkd

T. AV CLEAN W ATER SELEASE O TO THE FURLEC ROAD TO B8 DIRECTED T
THE REAREST [IWR STREAM FUSLIC CATCHFT,

B M CATCHELT DOMWN STREAM OF THE CORSTRUCTION SITE SHALL 2E
PROTECTED WITH ADEQURTE EROSION AND SEOTMENT FROTECTION EITHER
ST SCCEAND FILTER CLOTH OF DAne [N FLTER, ToaG008
SPECTRICATIONS, FRFER TO [RS Ma; TOCTGT-R17-1302 T 1905 FoR
DETHILS.

T SE FLACED AT ALL CESSPTTS DOWMSTIERM OF

FILTER SCoK THE
DEVELOFMENT AR AKE T BE RECULRILY MATHTAINED (N 4 ZCOMLENCE
WITH Coad,

0. COSTY WATER CIVESS DN BUNGE TO DE REVSTATED AT THE ENC OF BACH

DY AT FOS RATY EVENTS O ALTER MATIVELY SITE ERTRANCEMAYS TO BE
FAIEED T RECIRECT FLOWS ARCUND ENTRANCE LOCATIONS.

N\

A Hand Auger

A
HOLSE FE MOYAL FOCTFRINT TO D
STRRD_ISED, CORE EETE REMVAL
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AL EACSITR 40 SECIMENT CORTACL SHALL DOMPLY 'WTTH THE
SUCKLARE: T CEHIRCIL CODE OF PRACTICE CLOS WINE J086/205
FOOUPOIATTHG AMERDMERT 1 AN D THE PIAITARE REPORT "0 S0l AkD

SECIMENT CONTADL, DESUN PRILISDRT”,

AL FACSITH A0 SECIMENT CORTRCL MEASLIFES MUST DE CREGATICNAL
PALCR TO AN DTHES WORKS COMMERCING. THE CONTRACTOR SHALL
AARARCE F05 AND ATTEND & FAELINIRARY SECIVENT CONTROL MEETING

UM-ETTE WITH THE RESTDERT EMIIHESL

A COFY O TriE SETIWENT TONTZ0L PLAN SHALL PE AVRILATLE CIH S{TE
DURIKG WDAK HOURS ARD AL FEESTREEL INyOLVED IR BARTHNDRE
ACTIWITIES 04 THE b R S

SITE [IMCLUCNG OF 51U 5-C0NTS

FALTURS]
FAMELIN WITH THE # LR HEQUDEMENTS &S THEY HELATE TO EROSION

W SECINERT CONTROL

AL CLEAN WATER' RUBIFY FE0M STANILISET 5.RFACES TYCLUTING

CATTHMENT ARERS ASONE THE SITE SHALL BE DIVERTE

EARTHWOA K AAELS W& STAEILISED SYSTEM TO PAEWENT SURFACE

ESDEL0R

THE MAIN STUT CONTROL MBASuRES. FoR THIS SITEARE:

THOVEREDOR CF “CURAR FMTER" FRON THE SACKE LA

FEMICHAL CIF SECEYENT FACH S0.T-LAOEN WATERS |
FAREQRRE® O "SILT FEMCES" OR ROTH

THAT THE SITE BE STABILISED AGAINST EACSION A5 SO0H &5
PRACTRCASIE AN D TH & PROCHES STVE MANME R AS BATHIWONKS 4kE

FIR (S HED CoER AR LS AZERS OF THE STTE.

HMAINTEMARCE CF &1L SECIMENT CONTROL MERSUSES. 45 REQUIFED.

FURTHER SELIMENT CONTROL MEASURES MAY BE AE]LIRED &S THE
. RETALLED &S WD ADREED WITH

[ ! <E WIL BB
PIITAAD K AOcKLAKE: Ciantkd

AV CLEAN W ATER SELEASE O TO THE FURLEC ROAD TO B8 DIRECTED T

THE REAREST [IWR STREAM FUSLIC CATCHFT,

M CATCHELT DOMWN STREAM OF THE CORSTRUCTION SITE SHALL 2E
PROTECTED WITH ALEQURTE ERCSION AND SESTMENT MeOTECTION EFTHER.

S{LT SCCEAND FILTER CLOTH OF DADe [N FLTER, T94
SPECTRICATIONS, FRFER TO DRS Ma; TOCTGT-A17-1308
DETHILS.

FILTER SOOK T SE FLACED AT ALL CESSPITS DOWMSTRELM OF THE
DEVELOFMENT AR AKE T BE RECULRILY MATHTAINED (N 4 ZCOMLENCE

WITH Coad,

COSTY WATER CIVESS DA BUNGE TO DE REVSTATED AT THE ENC OF BACH
DY AT FOS RATY EVENTS O ALTER MATIVELY SITE ERTRANCEMAYS TO BE
FAIEED T RECIRECT FLOWS ARCUND ENTRANCE LOCATIONS.

TCHMERTS
ARCUND THE BA THIRDRES AREY 5V MESE OF COVEASIOH DIRAIRS, &
AHDAOR OTHERL APPROVED METHOD A3 HIRECTED BY THE ENZIMEEL /

| SHALLEE

T MY FACH o

ISING EFTHER *rfy

RIDUSE FEMOWAL FOCTFRINT TO DE
STRALLISED, CORCEETE REMOVAL
AFTER HOT 50T REMOWAL kD
CTAEILISEL

inos
T pEE IR

COMTRMIRATICN
HOT-SFOT REMCVRL DALY =

[LIRTE 1

CONTE MIRATION, BOUSE A0 e

CORCLETE PEMyal TOTAL [um!
RS AT LI
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EBE3.5mY
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Legend:

{} Impact Hammer

@ NDM (Backscatter)

A Hand Auger

NOTES "

1 AL EACSITR 40 SECIMENT CORTACL SHALL DOMPLY 'WTTH THE
SUCKLARE: T CEHIRCIL CODE OF PRACTICE CLOS WINE J086/205
FOOUPOIATTHG AMERDMERT 1 AN D THE PIAITARE REPORT "0 S0l AkD
SEOYMENT CONTAN, CESIGN PRILSLRTT™,

Z AL FACSITH A0 SECIMENT CORTRCL MEASLIFES MUST DE CREGATICNAL
PALCR TO AN DTHES WORKS COMMERCING. THE CONTRACTOR SHALL
AARARCE F05 AND ATTEND & FAELINIRARY SECIVENT CONTROL MEETING
UM-ETTE WITH THE RESTDERT EMIIHESL

E A COFY O THE S MEMT SONTROL PLAN SHALL B2 AVWALATILE CIH S{TE
DURIKG WDAK HOURS ARD AL FEESTREEL INyOLVED IR BARTHNDRE
ACTIRITIES @M THE SITE [IHCLUCTING OF SUS-DONTRACTIRS) SHALL BE
FAME TN WETH THE # L WEQLDIEMERTS &5 THEY MELATE TO ERISION
W S ECIMERT CoORTROL

4, AL CLEAN WATER' RUSIFY FEON STAILISED 5.RFACES TYCLUTING

CATTHMENT ARERS ADONE THE SITE SHALL BE DIVESTED SRy FACH o
EARTHWOA K AAELS W& STAEILISED SYSTEM TO PAEWENT SURFACE
ESDEL0R A

£ THE MAIN SIUT CONTROLVBASURES FOR THIS sITEARE

it DIVERSET (37 *CLEAR) WATES" FE0N THE S5CHE CATCHHERTS
RO THE BAR THWGRES AREY 51 MEANS OF CIVEASIOH DRAIRS, i
ANECFL OTHER, APPROVED METHOD AS LIRECTED B THE ENCINERY, 4

s FEMIIKL O SECEYENT FRCH SOT-LAOEH WATERS USIHG EITRER Ry 7
FARIERE" (R “3ILT FEMCES" 2 NTTH P,

iy THAT THE =ITE BE STAHILISED ACAINST EACSIDN &5 SO0H AS
PRUACTRCASLE ANLC TH A PTCCHES STVE MAMME R AS BAITHINCRIKS G
FIR (S HED CoER AR LS AZERS OF THE STTE.

o] HMAINTEMARCE CF &1L SECIMENT CONTROL MERSUSES. 45 REQUIFED.

[ FURTHER SELIMENT CONTROL MEASURES MAY BE AE]LIRED &S THE
[ & SE WILL BB INESTALLED &S WD ADREED WITH
PIITAAD K AOcKLAKE: Ciantkd

T. AV CLEAN W ATER SELEASE O TO THE FURLEC ROAD TO B8 DIRECTED T
THE REAREST [IWR STREAM FUSLIC CATCHFT,

B M CATCHELT DOMWN STREAM OF THE CORSTRUCTION SITE SHALL 2E
PROTECTED WITH ADEQURTE EROSION AND SEOTMENT FROTECTION EITHER
ST SCCEAND FILTER CLOTH OF DAne [N FLTER, ToaG008
SPECTRICATIONS, FRFER TO [RS Ma; TOCTGT-R17-1302 T 1905 FoR
DETHILS.

RIDUSE FEMOWAL FOCTFRINT TO DE
STRALLISED, CORCEETE REMOVAL
AFTER HOT 5207 REMOWAL ARD

FILTER S000K T BE FLACEHD AT ALL CESSPITS DOWMSTREAM OF THE
CEVELCPHENT AKD ARE T BB HECLLAILY WATHTATHED [N 4CC0R LAYCE
STTH s, COTRMTRATION

HOT-SFOT REMCVAL DALY =,

0. COSTY WATER CIVESS DN BUNGE TO DE REVSTATED AT THE ENC OF BACH
DY AT FOS RATY EVENTS O ALTER MATIVELY SITE ERTRANCEMAYS TO BE
FAIEED T RECIRECT FLOWS ARCUND ENTRANCE LOCATIONS.

N-RET 1
AR MIRATTON, FOUSE AN e
PRl TOTAL [um!
12.2 MBS J5ATT \ 1

TOTAL SITE
FBE3.5MY

=t
MIFLH CIVER LAN D PLOTW T e _...—--—"""" !
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Legend:

{} Impact Hammer

@ NDM (Backscatter)

A Hand Auger

NOTES "

1 AL EACSITR 40 SECIMENT CORTACL SHALL DOMPLY 'WTTH THE
SUCKLARE: T CEHIRCIL CODE OF PRACTICE CLOS WINE J086/205
FOOUPOIATTHG AMERDMERT 1 AN D THE PIAITARE REPORT "0 S0l AkD
SEOYMENT CONTAN, CESIGN PRILSLRTT™,

Z AL FACSITH A0 SECIMENT CORTRCL MEASLIFES MUST DE CREGATICNAL
PALCR TO AN DTHES WORKS COMMERCING. THE CONTRACTOR SHALL
AARARCE F05 AND ATTEND & FAELINIRARY SECIVENT CONTROL MEETING
UM-ETTE WITH THE RESTDERT EMIIHESL

E A COFY O THE S MEMT SONTROL PLAN SHALL B2 AVWALATILE CIH S{TE
DURIKG WDAK HOURS ARD AL FEESTREEL INyOLVED IR BARTHNDRE
ACTIRITIES @M THE SITE [IHCLUCTING OF SUS-DONTRACTIRS) SHALL BE
FAME TN WETH THE # L WEQLDIEMERTS &5 THEY MELATE TO ERISION
W S ECIMERT CoORTROL

4, AL CLEAN WATER' RUSIFY FEON STAILISED 5.RFACES TYCLUTING

CATTHMENT ARERS ADONE THE SITE SHALL BE DIVESTED SRy FACH o
EARTHWOA K AAELS W& STAEILISED SYSTEM TO PAEWENT SURFACE
ESDEL0R A

£ THE MAIN SIUT CONTROLVBASURES FOR THIS sITEARE

it DIVERSET (37 *CLEAR) WATES" FE0N THE S5CHE CATCHHERTS
RO THE BAR THWGRES AREY 51 MEANS OF CIVEASIOH DRAIRS, i
ANECFL OTHER, APPROVED METHOD AS LIRECTED B THE ENCINERY, 4

s FEMIIKL O SECEYENT FRCH SOT-LAOEH WATERS USIHG EITRER Ry 7
FARIERE" (R “3ILT FEMCES" 2 NTTH P,

iy THAT THE =ITE BE STAHILISED ACAINST EACSIDN &5 SO0H AS
PRUACTRCASLE ANLC TH A PTCCHES STVE MAMME R AS BAITHINCRIKS G
FIR (S HED CoER AR LS AZERS OF THE STTE.

o] HMAINTEMARCE CF &1L SECIMENT CONTROL MERSUSES. 45 REQUIFED.

[ FURTHER SELIMENT CONTROL MEASURES MAY BE AE]LIRED &S THE
[ & SE WILL BB INESTALLED &S WD ADREED WITH
PIITAAD K AOcKLAKE: Ciantkd

T. AV CLEAN W ATER SELEASE O TO THE FURLEC ROAD TO B8 DIRECTED T
THE REAREST [IWR STREAM FUSLIC CATCHFT,

B M CATCHELT DOMWN STREAM OF THE CORSTRUCTION SITE SHALL 2E
PROTECTED WITH ADEQURTE EROSION AND SEOTMENT FROTECTION EITHER
ST SCCEAND FILTER CLOTH OF DAne [N FLTER, ToaG008
SPECTRICATIONS, FRFER TO [RS Ma; TOCTGT-R17-1302 T 1905 FoR
DETHILS.

RIDUSE FEMOWAL FOCTFRINT TO DE
STRALLISED, CORCEETE REMOVAL
AFTER HOT 5207 REMOWAL ARD

FILTER S000K T BE FLACEHD AT ALL CESSPITS DOWMSTREAM OF THE
CEVELCPHENT AKD ARE T BB HECLLAILY WATHTATHED [N 4CC0R LAYCE
STTH s, COTRMTRATION

HOT-SFOT REMCVAL DALY =,

0. COSTY WATER CIVESS DN BUNGE TO DE REVSTATED AT THE ENC OF BACH
DY AT FOS RATY EVENTS O ALTER MATIVELY SITE ERTRANCEMAYS TO BE
FAIEED T RECIRECT FLOWS ARCUND ENTRANCE LOCATIONS.

N-RET 1
AR MIRATTON, FOUSE AN e
PRl TOTAL [um!
13.2 MBS J5ATT \ 1

TOTAL SITE
FBE3.5MY

=t
MIFLH CIVER LAN D PLOTW T e _...—--—"""" !
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A Hand Auger

™

e8]

e

aw]

NOTES

ALL EACSITH A0 SECIMENT CORTROL SHALL DOMPLY WITH THE
SUCKLARE: CTTY COUNCIL CODE OF PRACTICE G005 JUNE 1086205
THOPOIATIRG AMERCMENT 1 AN THE PILITASD NEPOET "ER0SION AAD
SEIMERNT CONTADL CESURN PRILOSORHT,

AL EACSITR AND SECIMERNT CORTACL MEASURES MUST DE CRESATIONAL
PALOA TOANT DTHES WORKS COMMERCING. THE CONTRACTOR, GHALL
AARBNGE F0% AND ATTEND A& PRELIMINARY SECIMENT COMTACL HEETING
OH-SITE {WITH THE RESIDERT EMcIResL

& COFY OF THE SETPENT CONTROL FLAN SHALL B2 AVAILARLE CIH SITE
CARING WOAK HOURS ARE: AL PEESORREL INDLVED TR EASTHNORE
ACTOWTTIES OM THE STVE (TM4CLUCING OF S0 5-CONTRACTORS) SHALL BE
FAMELIN WETH THE #L&N HEQUINENERTS BS THEF NELATE TO ERTSION
WG SEOINBRT CONTROL

AL 'CLEAR WATTR' RUSKIFY F20M STARILISET: 5.RFACES DNCLUTIAG
CATCHWENT AR EAS AD0NE THE SITE SHALL BE DTVERTED WAV FACH
EARTHWCRE AAESS W14 STABILISE [ SYSTEMW TO PAEWERT SURFACE
EADEION.

THE WA STUT CONTROL MERS G ES Fik THIS SOTEARE

DVERSDOY OF "CURAN WATER" FRON THE *BOWE CATCHMENTS
ARCUND THE B&STHIROFES AREA 51 MEAYS OF COVEASIOH ORAIRS,
ANGOR STHERL AFFRIWED METHO I &S DIRECTED BY THE ENCINEEL

FEMCWRL OF SEDDH ENT FADM S0UT-LADE H WATERS USIHG ETTRER Ay

FAREIERET 02 "S[LT FENCES® O BTTH

THAT THE =ITE BS STABILISED SEAINST EACSION A2 SOOH A5

PRACTICASIE AND TH A MOGRESSTVE MaWRE R AS BAITHWOIKS B@

FINISHED CER ‘WARKILS A2BRS 2F THE STTE

HAIRTEMARCE OF &L SEDIMENT CONTROL MEASUSES 45 REQURED.
FURTHER SECIMENT CONTROL MEASURES WAY BE REQUIFE D AS THE
PROIECT ACAEMCES, THESE WILL BB INETALED B WD ACKEED WITH
PISETIRAD AR ALCKLAKD DO

AV CLEAH WATER SELEASE Of TO THE FURLEC FOAD T BE DIECTER TO
THE RERFREST [OWH STRE&N FUSLIC CATCHFT,

M CAFCHATT DONN STREAM OF THE CORSTRUCTION SITE SHALL BE

PROTECTED: WITH ADBOURTE ERdsiot ARG SEAIRENT MRaTBCTION ETTHER

ST SOCKAND FILTEL CLOTH Ok DRoe [N FILTER, TO GDS
SPRCTFICATIONS, FEFER TT ORS Ba; TOCNST-A17-1907 T §505 FTR
DETHILE.

FELTER o T BE FLACED AT AL CESSPTTS DM STRERM OF THE
DEVELOPMENT AND ARE T BE REGULARLY MATNTAIHED [N ACCCREANCE
WTTH GOas.

DORTY WATER DIVE=S DN BUNCS TO DE REINGTATER AT THE ENG OF BACH

Dby D FOS RATY EVENTS DR ALTERNATINELT SITE ENTRAHCEWATS TO BE

FAISED T RECIRECT FLOWS ARCUND EWTRANCE LOCATIORS.

/H

RDUSE FEWOYAL FOCTPRINT TO DE
GTARLIEEN, COKRCERTE RPWTVAL
AFTEA HOT 5R0T REFMOWAL ARD
ETAEILISED

COMTRMIFATION
HOT-SFOT REMCVEL CRLY =
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A Hand Auger

NOTES

AI.LEFDSICT .UD CEI:O']ENTI:I:TWC‘. SHALL DOMPLY WITH THE

CODE OF PRACTICE G105 JUNE J#6005
IWWMLJ\UHIJ\‘HTIML'IEVHTMIIMET'H!_ﬂ.IMD
SEUTVERT CONTACL DESURN PRILCISOPHT .

AL EACSITR AND SECIMERNT CORTACL MEASURES MUST DE CRESATIONAL
PALOA TOANT DTHES WORKS COMMERCING. THE CONTRACTOR, GHALL
AARBNGE F0% AND ATTEND A& PRELIMINARY SECIMENT COMTACL HEETING
OH-SITE {WITH THE RESIDERT EMcIResL

& COFY OF THE SETPENT CONTROL FLAN SHALL B2 AVAILARLE CIH SITE
CLAMNG m: ﬂJEMFJJ.EIED'-hH. DMVTLVED TR BASTHNORE
SCTRITIES SIVE (ICLUCING OF SU5-COMTRACTORS) SHALL BE
FAMELIN ll.'IHTf FLEN HECLDMENENTS &S THEY HELATE T EROSION
WG SEOINBRT CONTROL

AL CLEAR WATER' AL I‘m" Fm “'Alullsms ll’h‘l" NCLUDIAG:
CATCHWENT AREAS A5 T WHEY FADM
EAI"TPI.UKMEL‘.'JM?I’MLIEB :T‘:'I'EU TDHEhﬁﬂ SURFACE
EADEION.

THE WA STUT CONTROL MERS G ES Fik THIS SOTEARE

DHVERSIOY OF "CURAR WATER® PRONM THE *B0WE CATCHME
ARCUND THE BaS W"EISME&:’\'NEM:EFD’\-‘B‘EI"H ORARS,
ANGOR STHERL AFFRIWED METHO I &S DIRECTED BY THE ENCINEEL

FEMCWRL OF SEDDH ENT FADM S0UT-LADE H WATERS USIHG ETTRER Ay
FAREDERE® (03 "SILT FEMCEST (S BTH

THAT THE =ITE BS STABILISED SEAINST EACSION A2 SOOH A5
PRACTICASIE AND TH A MOGRESSTVE MaWRE R AS BAITHWOIKS B@
FINISHED CER ‘WARKILS A2BRS 2F THE STTE

HAIRTEMARCE OF &L SEDIMENT CONTROL MEASUSES 45 REQURED.

FURTHER SECIMENT CONTROL MEASURES WAY BE REQUIFE D AS THE
PROIECT ACAEMCES, THESE WILL BB INETALED B WD ACKEED WITH
PISETIRAD AR ALCKLAKD DO

CLEAN WATER SELEASE 0 TO THE FLRLLC ROAD TO 8 DISECTER T
"'I'EI-EAREI’ [HIWH STREAM FUSLIC CATCRPIT,

M CAFCHATT DONN STREAM OF THE CORSTRUCTION SITE SHALL BE
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INSPECTION AND TEST PLAN

Piritahi

LAYING THE GROUNDWORK

Document No.: AAAA-DS-ITP-0001

Revision: 2

Once printed this document becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy.

AAAA-DS-ITP-0001 (Revision 2)
ITP for Earthworks - Cut
INOTE: This ITP is to be signed off as one of superlot handover/bulk earthworks construction work pack closeout supporting QA documents at the completion of each superlot/construction work pack.
Hold(H), Witness(W), Review(R), Inspection(l) Compliance Verification
Item No: Inspection / Test Description Frequency Test by Whom Conformance Criteria Reference Detail Required Records
. . . Constructor CPS
Constructor CPS/Designer Territory Authority (YININA) (YININA) Comments
Pre-construction Meeting H R R Prior to commencing the construction works NA Construction monlltorlng, surface surveys, tesfing frequency and expectations Auckland QAM Meeting Minutes
0 agreed and meeting minuted.
Subcontractor Kick-off Meeting H Once prior to commencing the construction works NA Piritahi QA expectations and requirements addressed and meeting minuted Specified Meeting Minutes
1 Cut/Excavation Materials
Land Remediation Notice;
11 Excavation Material Testing H H Prior to cut IANZ Laboratory Material o be excavated.shall be tested for contamination if exporting off Site Specific Remediation Plans - IA.NZ Test Rgport(s) : )
superlot and/for use as site-won fill. Piritahi Construction Checklist
(AAAA-CN-CHK-0008 - Earthworks - Cut)
2 Construction
21 Original Ground Level Survey and Setting Out R Prior to clearance and topsoil strippin NA gocislg\l:(e:llg;ﬂ:: ecscl)gnr;iedrer::az:stg Vlts; iltl)ﬁll“lr;:npter?et :Zgz:taackeo?ﬁ;z: ke ATCOP/ Prtahi Construction Checkist
: 9 Y 9 psollstripping pot Y "y y ACCOP (AAAA-CN-CHK-0008 - Earthworks - Cut)
drawings and levels.
Topsoil (that does not require remediation) shall be removed within the limits Land Remediation Notice;
2.2 Clearance and Topsoil Stripping After clearance and topsoil stripping NA of the earthworks and stockpiled within superlot boundaries clear of any Site Specific Remediation Plans Piritahi Construction Checklist
‘contaminated' insitu or stockpiled material. (AAAA-CN-CHK-0008 - Earthworks - Cut)
o . . . ATCOP/ Piritahi Construction Checklist
2.3 Post Topsoil Strip Survey and Setting Out R Prior to cut NA As per drawings ACCOP ( -CN-CHK-0008 - Earihworks - Cu)
e - - . Land Remediation Notice;
24 Unsuitable Material Cut to Waste R As required NA L\:A:tselrlelnlg?él;?d;ii;iqglrggazieszed|at|on {0 be removed as instructed by Site Spedific Remediation Plans Piritahi Construction Checklist
s : P (AAAA-CN-CHK-0008 - Earthworks - Cut)
Site won material that does not require remediation can be used within the Land Remediation Notice;
. . ’ . . . superlot boundary. MDD and OMC are required for site-won fill material. IANZ Test Report(s);
25 Suitable Material Cut to Fill R Prior to excavation for use on site IANZ Laboratory If the site won material is to be exported, then environmental testing is Site Specific Remediation Plans Piritahi Construction Checklist
required. (AAAA-CN-CHK-0008 - Earthworks - Cut)
26 Cut Subarade Testin R R As specified by Designer/Geotechnical Team at Constructor/IANZ  |Specified by Designer/Geotechnical Team prior to commencement of Soecified Piritahi Construction Checklist
: 9 9 excavated subgrade level Laboratory construction (Subject to agreement with Kainga Ora) P (AAAA-CN-CHK-0008 - Earthworks - Cut)
Backfill compaction test report(s) as per AAAA-DS-ITP -
’ . ' Before and after undercutting and when required Constructor/IANZ o . . Earthworks - Fill (if applicable)
27 Undercut & Bakiling Inspection and Tesfing H H (subject to CPS/Designer's instruction) Laboratory Specified by CPS/Designer Specified Piritahi Construction Checklist
(AAAA-CN-CHK-0008 - Earthworks - Cut)
The top of embankment shall not vary more than 0.5m into the flatter area; ATCOP/
28 As-built Survey R R After cutting or backfilling of undercutting NA Section areas (flatter than 1.5:1): levels shall be to within 150mm of the ACCOP As-built Survey
contours or spot levels indicated.
- " - Smooth drum rolled surfaces with cross fall. . Piritahi Construction Checklist
29 Stabilisation of Fiinal Surfaces Atfinished levels NA Protected with mulch or temporary hardfill cover Specified (AAAA-CN-CHK-0008 - Earthworks - Cut)
3 Post Construction
34 Final Inspection (Piritahi Internal) H H Atthe completion of cu 1., each superlot and/or NA No unacceptable defects ACTOP Section 16.9.1 Photos
construction work pack)
Constructor Name: Signature: Date:
CPS Name: Signature: Date:
QA Name: Signature: Date:

10of1
August 2021



INSPECTION AND TEST PLAN

Piritahi

LAYING THE GROUNDWORK

AAAA-DS-ITP-0002 (Revision 2)

ITP for Earthworks - Fill

(Including decanting Earth Bunds and Backfilled Redundant Service Trenches)

NOTE: This ITP is to be signed off as one of superlot handover/bulk earthworks construction work pack closeout supporting QA doc

uments at the completion of each superlot/construction work pack.

Hold(H),

Compliance Verification

Document No.: AAAA-DS-ITP-0002

Revision: 2

becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy.

) Ul
Item No: Inspection / Test Description Frequency Test by Whom Conformance Criteria Reference Detail Required Records
Constructor CPS/Designer Territory Authority Ct;zs;n[‘:;l)or (Yﬁ;: ) Comments
: " Construction itori { q and i agreed " .
Pre-construction Meeting H R R Prior to commencing the construction works NA between construction and tesiing teams and meefing minutes distrbuted NA Meeting Minutes
0
Subcontractor Kick-off Meeting H Once prior to commencing the construction works NA Piritahi QA ions and req and meeting minuted Specified Meeting Minutes
1 Fill Materials
Prior to filling (site stockpile to be sampled):
(1)Site won material: MDD and OMC (standard Proctor compaction test);
Prior to filling (2) Imported cohesive fill: Natural Water Content, Atterberg Limits and IANZ Test Report(s);
11 Fill Materials H R 1 initial test for each material and then 1 test per IANZ Laboratory Linear Shrinkage for NZS3604 expansivity, and Shrink Swell Test for Specified Piritahi Construction Checklist
5,000 m3 for that particular material type. AS2870; (AAAA-CN-CHK-0009 - Earthworks - Fill)
(3) Imported granular: PSD, MDD, OMC and Weathering Quality Index
(NZS4407:2015 Test 3.11)
2 Construction QA/QC Requirements
. y L I ACCoP Piritahi Construction Checklist
21 Setting Out | Prior to undercutting/filling NA By Construction Surveyor as specified in Civil Specification ATCOP (AAAA-CN-CHK-0009 - Earthworks - Fil)
. . By CPS and Geotechnical Engineer/Geologist prior to filling Piritahi Construction Checklist
22 Inspection of subgrade or exposed undercut surface H H Prior to filling or backfilling of undercutting NA Specified (AAAA-CN-CHK-0009 - Earthworks - Fil)
Prior to filling: a) Shear Vane: >=60 kPa and Shear Vane & Scala Test Records;
23 Testing of subgrade R R - 10 m by 10 m grid for bulk earthworks; or, Constructor b) Scala Penetrometer Test:: >=1 blow per 50 mm to 1 m below base of fill Specified Piritahi Construction Checklist
- 1 test (Shear Vane&Scala) per 15m for trenches (AAAA-CN-CHK-0009 - Earthworks - Fill)
Shear Vane/Scala Test Records when required;
24 Testing of undercut surface (if applicable) R R Prior to backfilling of undercutting Constructor Specified by CPS/Designer Specified Piritahi Construction Checklist
(AAAA-CN-CHK-0009 - Earthworks - Fill)
Any portion of the ground whose slope is steeper than three horizontal to
one vertical shall be benched before filling is placed on it; The base of the Piritahi Construction Checkist
25 Benching | As directed by CPS/Designer NA benches shall be sloped inwards at a slope of 12 horizontal to 1 vertical. Specified .
P (AAAA-CN-CHK-0009 - Earthworks - Fill)
The longitudinal profile of each bench shall be graded to ensure adequate
drainage and safe discharge of water.
e . " L The thickness of each loose layer (lift) is to be approximately 250mm to Piritahi Construction Checklist
26 Inspection of Earthwork Filling in Layers | During filling at every 0.5m height intervals NA 300mm achieve maximum 200mm thick compacted layers Specified (AAAA-CN-CHK-0009 - Earthworks - Fil)
Testing undertaken at every 0.5 m height interval. Within Road Reserves:
. GAP65: CIV (average) >= 30 and no single value < 28 and MDD > =95%;
Within Road Reserves: GAP40; CIV (average) >= 23 and no single value < 21 and MDD >= 95%
- Clegg10m by 10m grid and NDM 20m by 20m Other approved materials: to be checkled with CPS/Designer.
grid for bulk earthworks; or,
- 1 test (Clegg&NDM,) per 15m for trenches Within Superlot Boundaries
o . 1._Cohesive fill (imported or site won):
Within Superlot Boundaries: - Shear vane (average over 4 readings) >= 130kPa and no single reading <
1. Cohesive fill (imported or site won): 120kPa; and,
- Shear vane 10m by 10m grid and NDM 20m by - NDM with Air Voids (average) < 8% and no single Air Void > 10%
20m grid for bulk earthworks; or,
- Htest (Shear vane&NDI) per 15m for renches | ¢t 1oy - Sher vane |2 Granular il (mported: _ . IANZ NDM Test Report(s);
X . X _ & Clegg; - GAP65: CIV (average) > =30 and no single value < 28 and MDD >= 92% Shear Vane and/or Clegg Test Records;
27 Compaction Testing in Layers H R 2. Granular fill (imported): - GAP40: CIV (average) >= 23 and no single value < 21 and MDD >= 92% Specified Piritahi Construction Checkist
- Clegg10m by 10m grid and NDM20m by 20m | 7 ) ooratory - NDM |- GAP100: CIV (average) > =30 and no single value < 28 and MDD >= 92% (AAAA-CN-CHK-0009 - Earthworks - Fil)
grid for bulk earthworks; or,
- 1 test (Clegg&NDM,) per 15m for trenches 3. SPRIROP:
- CIV (average) >= 30 and no single value < 28; and,
3. SPRIROP: - Shear vane (average over 4 readings) >= 130kPa and no single reading <
- Shear vane and Clegg 10m by 10m grid and 120kPa; and,
NDM 20m by 20m grid for bulk earthworks; or, - MDD >= 92% and Air Voids (Average) < 8% and no single Air Void > 10%
- 1 test (Shear vane, Clegg&NDM) per 15m for
trenches
NOTE: NDM not required for less than 600mm
deep backfilled trenches within Superlots,
hawever Clenn ar chear vane teste ara renuirad
28 Tolerances (As-built) H R As specified NA Final Road Subgrades: -20 +0mm Fill; Batters: -0 +150mm; ATCOP Section 16.9.1 As-built Survey
All other fill areas: +0 -75mm
. Smooth drum rolled surfaces with cross fall. Piritahi Construction Checklist
29 Stabilisation of final surfaces ! Atfinished levels NA Protected with mulch or temporary hardfill cover Specified (AAAA-CN-CHK-0009 - Earthworks - Fill)
3 Post Construction
31 Final Inspection (Piritahi Internal) H H Atthe completion of fl i.¢., each superiot and/or NA No unacceptable defects ACTOP Section 16.9.1 Photos
construction work pack)
Constructor Name: Signature: Date:
CPS Name: Signature: Date:
QA Name: Signature: Date:
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INSPECTION AND TEST PLAN - STORMWATER

Piritahis

LAYING THE GROUNDWORK

Document No.: AAAA-DS-ITP-0005

Revision: 6

becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy.

AAAA-DS-ITP-0005 (Revision 6)
ITP for Stormwater
INOTE: This ITP is to be signed off as one of CS3/CS4/CoA and/or EACC application supporting QA documents at the completion of each EPA.
Hold(H), Witness(W), Review(R), Inspection(l) Compliance Verification
Item No: Inspection / Test Description Frequency Test by Whom Conformance Criteria Reference Detail Required Records
Constructor CPS/ Territory Constructor CPS Comments
Designer Authority (Y/NINA) (Y/N/NA)
Pre-construction Meeting H R R Prior to commencing the construction works NA Construction monitoring level agreed and meeting minuted NA Meeting Minutes
0
Subcontractor Kick-off Meeting H Once prior to commencing the construction works NA Piritahi QA expectations and requirements addressed and meeting minuted Specified Meeting Minutes
1 Material Compliance
Material Certificate/Compliance Statement to cover
11 Pipes and Miscellaneous Precast Units (Manhole, IR R all the pipes & other precast units is to be provided NA 1. Types, sizes and classes are as per the design drawings. NA Material Certificate(s)/Compliance Statement(s) from
' Lid, Catchpit/Cesspit, Inlet and Outlet, etc) to Quality Engineer for each Precinct every 6 2. Conformance criteria refer to relevant material standards. Supplier
months or at a change of source.
1. The granular material for bedding, haunch, overlay and backfill shall be hard clean, chemically stable
crushed stone that would not break down when wetted. Shale or gravely conglomerates are not suitable
Material Certificate/Compliance Statement is to be materials.
Aggregates for Bedding, Haunch, Overlay and ) \ .p . 2. The granular materials agreed to use include GAP7, GAP20, GAP40, GAP65 and ROP/SPR. . PSD, MDD and DI IANZ Test Report(s) from Supplier
1.2 IIR R provided to Quality Engineer for each Precinct IANZ Laboratory " ) ) Specified
Backfill every 6 months or at a change of Source 3. Supplier shall provide IANZ Test Reports for PSD, MDD and DI (Density Index).
2 9 ’ 4. Aggregate MDD and DI test results will be accepted as they are.
5. Aggregate PSD shall meet the specified grading curve envelops as per Appendix A of this ITP (To be
provided).
13 Insitu Concrete IR R When produclts are dehvergd to site and before NA Insng concrete for all drainage works shall be a minimum of 20MPa unless specified otherwise on the Specified Concrete Delivery Dockets
products are incorporated into the works drawings.
Steel Reinforcement & Miscellaneous Steel Inc. When products are delivered to site and before 1. Types, sizes and classes are as per the design drawings. Material Certificate(s)/Compliance Statement(s) from
14 IIR R ) ) NA . . NA .
Bolts and Nuts products are incorporated into the works 2. Conformance criteria refer to relevant material standards. Supplier
2 Construction QA/QC Requirements
21 Pipeline
1. Trench location, width level and depth as per drawing and setting out.
211 Trenching After excavation NA 2. The minimum W|dthlof the trench should be such that the barrel of the pipe is not closer than 150mm to Specified Piritahi Construction Checkist for Stormwater
the trench wall or shoring.
3. Enough space for the trench shields should be allowed for.

10of5
April 2022



Piritahs

LAYING THE GROUNDWORK

INSPECTION AND TEST PLAN - STORMWATER

1. Remove any unsuitable foundation material in accordance with the below table:
Shear vane strength |Scala Penetrometer :
{in clay/silt) (in sand/gravel) Undercatand backtil
=80 kPa <50mm per blow Mo undercut required
200mm compacted
60-80 kPa 60mm per blow hardfill
350mm compacted
40-60 kPa 80mm per blow hardfill
S560mm compacted
20-40 kPa 100mm per blow hardfill
Shear Vane for trench foundation to be tested: POKPIOTHENY  |nnvpsrplow.  |CoTTEd thedestn
- For trenches = 30m - every 15m DS Eilgioeey
- For trenches < 30m - min 2 tests
2. Undercutting to have a transition slope of 1:5 between the undercut section and the normal foundation. _— . ,
. . . . Piritahi Construction Checklist for Stormwater;
212 Trench Foundation & Undercutting H H Clegg for backfilling of undercut to be tested: Constructor Specified Shear Vane/Cleag Test Record
- For trenches 230m - 1 test every 15m 3. Backfill material (GAP65 or GAP40) shall be selected as per the design drawings and the required car VanelLlegg Test Recor
- For trenches <30m - min 2 tests compactness is as below:
For backfill
(1) GAP 65: CIV (average over 30m length/average per manhole) > 30 & no single value < 28. OR:
(2) GAP 40: CIV (average over 30m length/ average per manhole) > 23 & no single value < 21.
Note:
If it is not possible to undertake the required Clegg tests, then a visual inspection — Hold Point shall be done
by CPS Lead who may engage the geotechnical engineer when required.
H2 Support Type Bedding Depth:
100mm if @ < 1500mm
150mm if @ >1500mm
Clegg for bedding to be tested: Max layer thickness 150mm
- For trenches 230m - 1 test 15 Auckland Council
ortrencnes =3m les every fom Bedding material (GAP7 or GAP20) shall be selected as per the design drawings and the required uckan °”T‘°'
] ) - For trenches <30m - min 2 tests ) SWCoP Drawing
213 Pipe Bedding IH R Constructor compactness is as below: SW03
Note: NZS3725 Table 5
Every Clagg test shall have 4 readings recorded. - GAP 7 & GAP 20: CIV (average over 30m length/ average per manhole) > 12 & CIV no less than 10.
Note:
If it is not possible to undertake the required Clegg tests, then a visual inspection — Hold Point shall be done
by CPS Lead who may engage the geotechnical engineer when required.
H2 Support Type Bedding Depth:
Haunch Zone Depth = 0.3 x Pipe @
Max layer thickness 150mm
Clegg for haunch fo be tested: Haunch material (GAP7 or GAP20) shall be selected as per the design drawings and the required Auckland Council
- For trenches 230m - 1 test every 15m per layer . . . A ) I .
’ ) compactness is as below: SWCoP Drawing Piritahi Construction Checklist for Stormwater;
214 Pipe Haunch IH R - For trenches <30m - min 2 tests per layer Constructor
SW03 Clegg Test Record
- GAP 7 & GAP 20: CIV (average over 30m length/ average per manhole) > 12 & CIV no less than 10. NZS3725 Table 5
Note:
If it is not possible to undertake the required Clegg tests, then a visual inspection — Hold Point shall be done
by CPS Lead who may engage the geotechnical engineer when required.
1. Pipe laying should be true to the line, levels and grades as per design drawings.
2. Pipe position tolerance: +/-50mm; pipe level tolerance: +/-30mm
3. Horizontal/Position tolerance for HDD, pipe jacking, boring or tunnelling: +/-100mm
215 Pipe laying H H After pipe laying NA Specified Piritahi Construction Checklist for Stormwater
Note:
AC SW CoP for Grade: As-built gradients shall be no less than 0.1% and no greater than 25%.
Document No.: AAAA-DS-ITP-0005 20f5

Revision: 6 becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy. April 2022



INSPECTION AND TEST PLAN - STORMWATER

Piritahs

LAYING THE GROUNDWORK

Document No.: AAAA-DS-ITP-0005

Revision: 6

becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy.

Within Road Reserves Including Berms (Up to Subbase Level)
- . Hardfill Backfill placed in layers not exceeding 200mm thickness & Compacted to:
\,{‘V[';m Road Corridor - Clegg o be tested (No need Carriageway CIV > 25 which is equivalent to 90% MDD - Under the Sub-Base
- For trenches in Berms every 15m min two per Footpath CIV > 15 - Under the Sub-Base
aver Bearm CIV > 10
- gor trenches in Carriageways and footpaths ever Within Superlot Boundaries National Code of
216 Trench Backfil IR 5m min two tests per \ager Y p y Constructor 1. Granular fill shall be free of organics (max particle size 150mm) and placed in layers not exceeding Practice Section Piritahi Construction Checklist for Stormwater;
A periay 200mm. 553,554 and Clegg Test Record
Within Superlot Boundary - Clegg to be tested: 2. Overlay material (GAP65, GAP40 or GAP20) shall be selected as per the design drawings and the 55.5
- For trenches 230m of more - every 15m per required compaciness is as below.
Ia_y;;r trenches <30m - min 2 fests per laver (1) GAP 65: CIV (average over 30m length/average per manhole) > 30 & no single value < 28. OR:
per fay (2) GAP 40: CIV (average over 30m length/ average per manhole) > 23 & no single value < 21.
(3) GAP 20: CIV (average over 30m length/ average per manhole) > 12 & CIV no less than 10.
2.2 Manhole
221 Manhole Excavation After excavation NA As per drawing and setting out (location, width level and depth) NA Piritahi Construction Checklist for Stormwater
1. Remove any unsuitable foundation material in accordance with the below table:
Shear vane strength |Scala Penetrometer o
{in clay/silt) (in sand/gravel) Unicratand backflll
=80 kPa =50mm per blow Mo undercut required
d
60-80 kPa 60mm per blow ig?g;m EgHipatte
d
40-60 kPa 80mm per blow :z{::;m egIpacts
500mm compacted
20-40 kPa 100mm per blow hardfill
Shear Vane for manhole foundation to be tested: :fgﬂa'::: or e a00mm per blow s:;f:;::he destn
- Minimum 2 tests per manhole location
. . . » X . Piritahi Construction Checklist for Stormwater;
222 Manhole Foundation & Undercutting H Clegg for backfiling of undercut to be tested: Constructor 2. 2. Undercutting to have a transition slope of 1:5 between the undercut section and the normal manhole or Specified Shear Viane/Clegg Test Record
- Minimum 2 tests per manhole location connecting pipeline foundation.
3. Backfill material (GAP65 or GAP40) shall be selected as per the design drawings and the required
compactness is as below:
(1) GAP 65: CIV (average over 30m length/average per manhole) > 30 & no single value < 28. OR:
(2) GAP 40: CIV (average over 30m length/ average per manhole) > 23 & no single value < 21.
Note:
If it is not possible to undertake the required Clegg tests, then a visual inspection — Hold Point shall be done
by CPS Lead who may engage the geotechnical engineer when required.
293 Manhole Bedding H Clegg for bedding to be tested: Constructor Bedding Depth and material as per detail drawing (min 75mm) Specified Construction Checklist for Stormwater;
- Minimum 2 tests per manhole location Compaction values: CIV > 12 & CIV o less than 10. Clegg Test Record
1. Manhole installation shall be as per the drawings with the top levelling with the surrounding surfacing and
benching inside the manhole (which typically is after backfilling of manhole).
224 Manhole Installation & As-builts IR After installation and before backfilling Constructor 2. Manhole position tolerance: +/-50mm Specified Piritahi Construction Checklist for Stormwater
3. Manhole lid level tolerance: +/-30mm
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INSPECTION AND TEST PLAN - STORMWATER

Piritahs

LAYING THE GROUNDWORK

Within Road Reserves Including Berms -
Compaction for backfilling to be tested using Clegg
(No need NDM):

- Minimum 2 tests per manhole location

Within Road Reserves Including Berms (Up to Subbase Level)
Hardfill Backfill placed in layers not exceeding 200mm thickness & compacted to CIV>25 which is equivalent
to 90% MDD.

Within Superlot Boundaries
1. Cohesive or granular fill shall be free of organics (max particle size 150mm) placed in layers not exceeding
300mm.

Piritahi Construction Checklist for Stormwater;

225 Manhole Backfilling IR Within Superlot Boundaries - Compaction for Constructor Specified Shear Vane/Cleag Test Record
backfilling to be tested using Clegg (aggregates) or 2. Lower backfill zone material (Cohesive, GAP85, GAP40, GAP20 or ROP/SPR) shall be selected as per 9
Share Vane (cohesive fill) - No need NDM: the design drawings and the required compactness is as below:
- Minimum 2 tests per manhole location (1) Cohesive fill: Shear Vane (Average over 4 readings) >130 and no single reading < 120. OR:
(2) GAP 65: CIV (average over 30m length/average per manhole) > 30 & no single value < 28. OR:
(3) GAP 40: CIV (average over 30m length/ average per manhole) > 23 & no single value < 21.
(4) GAP 20: CIV (average over 30m length/ average per manhole) > 12 & CIV no less than 10.
(5) ROP/SPR: (To be provided by Designer)
23 CCTV Inspection IR Aftgr bgckﬁllmg and/or before road surfacing as per NA Meet Auckland Council relevant standards SWCoP CCTV Tapes and Logs
Piritahi CCTV Process
24 As-built Survey R As required NA Meet Auckland Council relevant standards SWCoP As-built Site Checker & Certificated As-built Drawings
3 Post Construction
31 Final Inspection (Piritahi Internal) H At the completion of each EPA NA No unacceptabale defects SWCoP Photos

Document No.: AAAA-DS-ITP-0005

Revision: 6

becomes uncontrolled. Refer to Piritahi Alliance QMS in 12D Synergy for controlled copy.
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Foundation Maintenance
and Footing Performance: ==

A Homeowner’s Guide

BTF 18-2011
replaces
Information
Sheet 10/91

Buildings can and often do move. This movement can be up, down, lateral or rotational. The fundamental cause of movement in
buildings can usually be related to one or more problems in the foundation sail. It is important for the homeowner to identify the
soil type in order to ascertain the measures that should be put in place in order to ensure that problems in the foundation soil can

be prevented, thus protecting against building movement.

This Building Technology File is designed to identify causes of soil-related building movement, and to suggest methods of

prevention of resultant cracking in buildings.

Soil Types

The types of soils usually present under the topsoil in land zoned for
residential buildings can be split into two approximate groups —
granular and clay. Quite often, foundation soil is a mixture of both
types. The general problems associated with soils having granular
content are usually caused by erosion. Clay soils are subject to
saturation and swell/shrink problems.

Classifications for a given arca can generally be obtained by
application to the local authority, but these are sometimes unreliable
and if there is doubt, a geotechnical report should be commissioned.
As most buildings suffering movement problems are founded on clay
soils, there is an emphasis on classification of soils according to the
amount of swell and shrinkage they experience with variations of
water content. The table below is Table 2.1 from AS 2870-2011, the
Residential Slab and Footing Code.

Causes of Movement

Settlement due to construction
There are two types of settlement that occur as a result of
construction:

Immediate setclement occurs when a building is first placed

on its foundation soil, as a result of compaction of the soil under
the weight of the structure. The cohesive quality of clay soil
mitigates against this, but granular (particularly sandy) soil is
susceptible.

Consolidation settlement is a feature of clay soil and may rake
place because of the expulsion of moisture from the soil or because
of the soil’s lack of resistance to local compressive or shear stresses.
This will usually take place during the first few months after
construction, but has been known to take many years in
eXCeP[iOﬂal cases.

These problems are the province of the builder and should be taken
into consideration as part of the preparation of the site for
construction. Building Technology File 19 (BTF 19) deals with these
problems.

Erosion

All soils are prone to erosion, but sandy soil is particularly susceptible
to being washed away. Even clay with a sand component of say 10%
or more can suffer from erosion.

Saturation

This is particularly a problem in clay soils. Saturation creates a bog-
like suspension of the soil that causes it to lose virtually all of its
bearing capacity. To a lesser degree, sand is affected by saturation
because saturated sand may undergo a reduction in volume,
particularly imported sand fill for bedding and blinding layers.
However, this usually occurs as immediate settlement and should
normally be the province of the builder.

Seasonal swelling and shrinkage of soil

All clays react to the presence of water by slowly absorbing it, making
the soil increase in volume (sce table below). The degree of increase
varies considerably between different clays, as does the degree of
decrease during the subsequent drying out caused by fair weather
periods. Because of the low absorption and expulsion rate, this
phenomenon will not usually be noticeable unless there are
prolonged rainy or dry periods, usually of weeks or months,
depending on the land and soil characteristics.

The swelling of soil creates an upward force on the footings of the

building, and shrinkage creates subsidence that takes away the
support needed by the footing to retain equilibrium.

Shear failure

This phenomenon occurs when the foundation soil does not have

sufficient strength to support the weight of the footing. There are

two major post-construction causes:

* Significant load increase.

* Reduction of lateral support of the soil under the footing due to
crosion or excavation.

In clay soil, shear failure can be caused by saturation of the soil
adjacent to or under the footing.

GENERAL DEFINITIONS OF SITE CLASSES
Class Foundation

A Most sand and rock sites with lictle or no ground movement from moisture changes

S Slightly reactive clay sites, which may experience only slight ground movement from moisture changes

M Moderately reactive clay or silt sites, which may experience moderate ground movement from moisture changes
H1 Highly reactive clay sites, which may experience high ground movement from moisture changes
H2 Highly reactive clay sites, which may experience very high ground movement from moisture changes

E Extremely reactive sites, which may experience extreme ground movement from moisture changes

Notes

1. Where controlled fill has been used, the site may be classified A to E according to the type of fill used.

2. Filled sites. Class P is used for sites which include soft fills, such as clay or silt or loose sands; landslip; mine subsidence; collapsing soils; soil subject to erosion;
reactive sites subject to abnormal moisture conditions or sites which cannot be classified otherwise.

3. Where deep-seated moisture changes exist on sites at depths of 3 m or greater, further classification is needed for Classes M to E (M-D, H1-D, H2-D and E-D).

Tree root growth

Trees and shrubs that are allowed to grow in the vicinity of footings

can cause foundation soil movement in two ways:

* Roots that grow under footings may increase in cross-sectional
size, exerting upward pressure on footings.

* Roots in the vicinity of footings will absorb much of the moisture
in the foundation soil, causing shrinkage or subsidence.

Unev of M t

The types of ground movement described above usually occur
unevenly throughout the building’s foundation soil. Settlement due
to construction tends to be uneven because of:

¢ Differing compaction of foundation soil prior to construction.
¢ Differing moisture content of foundation soil prior to
construction.

Movement due to non-construction causes is usually more uneven
still. Erosion can undermine a footing that traverses the flow or can
create the conditions for shear failure by eroding soil adjacent to a
footing that runs in the same direction as the flow.

Saturation of clay foundation soil may occur where subfloor walls create
a dam that makes water pond. It can also occur wherever there is a
source of water near footings in clay soil. This leads to a severe
reduction in the strength of the soil which may create local shear failure.

Seasonal swelling and shrinkage of clay soil affects the perimeter of
the building first, then gradually spreads to the interior. The swelling
process will usually begin at the uphill extreme of the building, or on
the weather side where the land is flat. Swelling gradually reaches the
interior soil as absorption continues. Shrinkage usually begins where
the sun’s heat is greatest.

Effects of Uneven Soil Movement on Structures

Erosion and saturation

Erosion removes the support from under footings, tending to create

subsidence of the part of the structure under which it occurs.

Brickwork walls will resist the stress created by this removal of

support by bridging the gap or cantilevering until the bricks or the

mortar bedding fail. Older masonry has little resistance. Evidence of

failure varies according to circumstances and symptoms may include:

* Step cracking in the mortar beds in the body of the wall or above/
below openings such as doors or windows.

e Vertical cracking in the bricks (usually but not necessarily in line
with the vertical beds or perpends).

Isolated piers affected by erosion or saturation of foundations will
eventually lose contact with the bearers they support and may tilc or
fall over. The floors that have lost this support will become bouncy,
sometimes rattling ornaments etc.

Seasonal swelling/shrinkage in clay

Swelling foundation soil due to rainy periods first lifts the most exposed
extremities of the footing system, then the remainder of the perimeter
footings while gradually permeating inside the building footprint to lift
internal footings. This swelling first tends to create a dish effect,
because the external footings are pushed higher than the internal ones.

The first noticeable symptom may be that the floor appears slightly
dished. This is often accompanied by some doors binding on the
floor or the door head, together with some cracking of cornice
mitres. In buildings with timber flooring supported by bearers and
joists, the floor can be bouncy. Externally chere may be visible
dishing of the hip or ridge lines.

As the moisture absorption process completes its journey to the
innermost areas of the building, the internal footings will rise. If the
spread of moisture is roughly even, it may be that the symptoms will
temporarily disappear, but it is more likely that swelling will be
uneven, creating a difference rather than a disappearance in
symptoms. In buildings with timber flooring supported by bearers
and joists, the isolated piers will rise more easily than the strip
footings or piers under walls, creating noticeable doming of flooring.
As the weather pattern changes and the soil begins to dry out, the
external footings will be first affected, beginning with the locations
where the sun’s effect is strongest. This has the effect of lowering the

Trees can cause shrinkage and damage

Wall cracking
due to uneven
looting settlement

external footings. The doming is accentuated and cracking reduces
or disappears where it occurred because of dishing, but other cracks
open up. The roof lines may become convex.

Doming and dishing are also affected by weather in other ways. In
areas where warm, wet summers and cooler dry winters prevail, water
migration tends to be toward the interior and doming will be
accentuated, whereas where summers are dry and winters are cold
and wet, migration tends to be toward the exterior and the
underlying propensity is toward dishing.

Movement caused by tree roots

In general, growing roots will exert an upward pressure on footings,
whereas soil subject to drying because of tree or shrub roots will tend
to remove support from under footings by inducing shrinkage.

Complications caused by the structure itself

Most forces that the soil causes to be exerted on structures are
vertical — i.e. either up or down. However, because these forces are
seldom spread evenly around the footings, and because the building
resists uneven movement because of its rigidity, forces are exerted
from one part of the building to another. The net result of all these
forces is usually rotational. This resultant force often complicates the
diagnosis because the visible symptoms do not simply reflect the
original cause. A common symptom is binding of doors on the
vertical member of the frame.

Effects on full masonry structures

Brickwork will resist cracking where it can. It will attempt to span
areas that lose support because of subsided foundations or raised
points. It is therefore usual to see cracking at weak points, such as
openings for windows or doors.

In the event of construction settlement, cracking will usually remain
unchanged after the process of setclement has ceased.

With local shear or erosion, cracking will usually continue to develop
until the original cause has been remedied, or until the subsidence
has completely neutralised the affected portion of footing and the
structure has stabilised on other footings that remain effective.

In the case of swell/shrink effects, the brickwork will in some cases
return to its original position after completion of a cycle, however it
is more likely that the rotational effect will not be exactly reversed,
and it is also usual that brickwork will settle in its new position and
will resist the forces trying to return it to its original position. This
means that in a case where swelling takes place after construction
and cracking occurs, the cracking is likely to at least partly remain
after the shrink segment of the cycle is complete. Thus, each rime the
cycle is repeated, the likelihood is that the cracking will become
wider until the sections of brickwork become virtually independent.

With repeated cycles, once the cracking is established, if there is no
other complication, it is normal for the incidence of cracking to
stabilise, as the building has the articulation it needs to cope with the
problem. This is by no means always the case, however, and monitoring
of cracks in walls and floors should always be treated seriously.

Upheaval caused by growth of tree roots under footings is not a
simple vertical shear stress. There is a tendency for the root to also
exert lateral forces that attempt to separate sections of brickwork
after initial cracking has occurred.



The normal structural arrangement is that the inner leaf of
brickwork in the external walls and at least some of the internal walls
(depending on the roof type) comprise the load-bearing structure on
which any upper floors, ceilings and the roof are supported. In these
cases, it is internally visible cracking that should be the main focus of
attention, however there are a few examples of dwellings whose
external leaf of masonry plays some supporting role, so this should be
checked if there is any doubt. In any case, externally visible cracking
is important as a guide to stresses on the structure generally, and it
should also be remembered that the external walls must be capable of
supporting themselves.

Effects on framed structures

Timber or steel framed buildings are less likely to exhibit cracking due
to swell/shrink than masonry buildings because of their flexibility.
Also, the doming/dishing effects tend to be lower because of the
lighter weight of walls. The main risks to framed buildings are
encountered because of the isolated pier footings used under walls.
Where crosion or saturation causes a footing to fall away, this can
double the span which a wall must bridge. This additional stress can
create cracking in wall linings, particularly where there is a weak
point in the structure caused by a door or window opening. It is,
however, unlikely that framed structures will be so stressed as to suffer
serious damage without first exhibiting some or all of the above
symptoms for a considerable period. The same warning period should
apply in the case of upheaval. It should be noted, however, that where
framed buildings are supported by strip footings there is only one leaf
of brickwork and therefore the externally visible walls are the
supporting structure for the building. In this case, the subfloor
masonry walls can be expected to behave as full brickwork walls.

Effects on brick veneer structures

Because the load-bearing structure of a brick veneer building is the
frame that makes up the interior leaf of the external walls plus
perhaps the internal walls, depending on the type of roof, the
building can be expected to behave as a framed structure, except that
the external masonry will behave in a similar way to the external leaf
of a full masonry structure.

Water Service and Drainage

Where a water service Ppipe, a sewer or stormwater drainage pipe is in
the vicinity of a building, a water leak can cause erosion, swelling or
saturation of susceptible soil. Even a minuscule leak can be enough to
saturate a clay foundation. A leaking tap near a building can have the
same effect. In addition, trenches containing pipes can become
watercourses even though backfilled, particularly where broken
rubble is used as fill. Water that runs along these trenches can be
responsible for serious erosion, interstrata seepage into subfloor areas
and saturation.
Pipe leakage and trench water flows also encourage tree and shrub
roots to the source of water, complicating and exacerbating the
problem. Poor roof plumbing can result in large volumes of rainwater
being concentrated in a small area of soil:
e Incorrect falls in roof guttering may result in overflows, as may
gutters blocked with leaves etc.

 Corroded guttering or downpipes can spill water to ground.

* Downpipes not positively connected to a proper stormwater
collection system will direct a concentration of water to soil that is
directly adjacent to footings, sometimes causing large-scale
problems such as erosion, saturation and migration of water under

the building.

Seriousness of Cracking

In general, most cracking found in masonry walls is a cosmetic
nuisance only and can be kept in repair or even ignored. The table
below is a reproduction of Table C1 of AS 2870-2011.

AS 2870-2011 also publishes figures relating to cracking in concrete
floors, however because wall cracking will usually reach the critical
point significantly earlier than cracking in slabs, this table is not
reproduced here.

Prevention/Cure

Plumbing

Where building movement is caused by water service, roof
plumbing, sewer or stormwater failure, the remedy is to repair the
problem. It is prudent, however, to consider also rerouting pipes
away from the building where possible, and relocating taps to
positions where any leakage will not direct water to the building
vicinity. Even where gully traps are present, there is sometimes
sufficient spill to create erosion or saturation, particularly in modern
installations using smaller diameter PVC fixtures. Indeed, some
gully traps are not situated directly under the taps that are installed
to charge them, with the result that water from the tap may enter
the backfilled trench that houses the sewer piping. If the trench has
been poorly backfilled, the water will either pond or flow along the
bottom of the trench. As these trenches usually run alongside the
footings and can be at a similar depth, it is not hard to see how any
water that is thus directed into a trench can easily affect the
foundation’s ability to support footings or even gain entry to the
subfloor area.

Ground drainage

In all soils there is the capacity for water to travel on the surface and
below it. Surface water flows can be established by inspection during
and after heavy or prolonged rain. If necessary, a grated drain system
connected to the stormwater collection system is usually an casy
solution.

It is, however, sometimes necessary when attempting to prevent water
migration that testing be carried out to establish watertable height
and subsoil water flows. This subject is referred to in BTF 19 and
may properly be regarded as an arca for an expert consultant.

Protection of the building perimeter

It is essential to remember that the soil that affects footings extends
well beyond the actual building line. Watering of garden plants,
shrubs and trees causes some of the most serious water problems.

For this reason, particularly where problems exist or are likely to
occur, it is recommended that an apron of paving be installed around
as much of the building perimeter as necessary. This paving should

CLASSIFICATION OF DAMAGE WITH REFERENCE TO WALLS

often impaired.

replaced. Doors and windows stick. Service pipes can fracture. Weathertightness

Approximate crack width Damage

Description of typical damage and required repair limit (see Note 3) category
Hairline cracks <0.1 mm 0
Fine cracks which do not need repair <l mm 1
Cracks noticeable but easily filled. Doors and windows stick slightly. <5 mm 2
Cracks can be repaired and possibly a small amount of wall will need to be 5-15 mm (or a number of cracks 3

3 mm or more in one group)

Extensive repair work involving breaking-out and replacing sections of walls,
especially over doors and windows. Window and door frames distort. Walls lean
or bulge noticeably, some loss of bearing in beams. Service pipes disrupted.

15-25 mm but also depends on 4
number of cracks

Gardens for a reactive site

extend outwards a minimum of 900 mm (more in highly reactive
soil) and should have a minimum fall away from the building of
1:60. The finished paving should be no less than 100 mm below
brick vent bases.

Itis prudent to relocate drainage pipes away from this paving, if
possible, to avoid complications from future leakage. If this is not
practical, earthenware pipes should be replaced by PVC and
backfilling should be of the same soil type as the surrounding soil
and compacted to the same density.

Except in arcas where freezing of water is an issue, it is wise to
remove taps in the building area and relocate them well away from

the building — preferably not uphill from it (sce BTF 19).

It may be desirable to install a grated drain at the outside edge of the
paving on the uphill side of the building. If subsoil drainage is
needed this can be installed under the surface drain.

Condensation

In buildings with a subfloor void such as where bearers and joists
support flooring, insufficient ventilation creates ideal conditions for
condensation, particularly where there is little clearance between the
floor and the ground. Condensation adds to the moisture already
present in the subfloor and significantly slows the process of drying
out. Installation of an adequate subfloor ventilation system, either
natural or mechanical, is desirable.

Warning: Although this Building Technology File deals with
cracking in buildings, it should be said that subfloor moisture can
result in the development of other problems, notably:

Water that is transmitted into masonry, metal or timber building
elements causes damage and/or decay to those elements.

High subfloor humidity and moisture content create an ideal
environment for various pests, including termites and spiders.
‘Where high moisture levels are transmitted to the flooring and
walls, an increase in the dust mite count can ensue within the
living areas. Dust mites, as well as dampness in general, can be a
health hazard to inhabitants, particularly those who are
abnormally susceptible to respiratory ailments.

The garden

The ideal vegetation layout is to have lawn or plants that require only
light watering immediately adjacent to the drainage or paving edge,
then more demanding plants, shrubs and trees spread out in that order.

Overwatering due to misuse of automatic watering systems is a
common cause of saturation and water migration under footings. If it
is necessary to use these systems, it is important to remove garden
beds to a completely safe distance from buildings.

Existing trees

Where a tree is causing a problem of soil drying or there is the
existence or threat of upheaval of footings, if the offending roots are
subsidiary and their removal will not significantly damage the tree,
they should be severed and a concrete or metal barrier placed
vertically in the soil to prevent future root growth in the direction of
the building. If it is not possible to remove the relevant roots without
damage to the tree, an application to remove the tree should be made
to the local authority. A prudent plan is to transplant likely offenders
before they become a problem.

Information on trees, plants and shrubs

State departments overseeing agriculture can give information
regarding root patterns, volume of water nceded and safe distance
from buildings of most species. Botanic gardens are also sources of
information. For information on plant roots and drains, see Building
Technology File 17.

Excavation

Excavation around footings must be properly engineered. Soil
supporting footings can only be safely excavated at an angle that
allows the soil under the footing to remain stable. This angle is called
the angle of repose (or friction) and varies significantly between soil
types and conditions. Removal of soil within the angle of repose will
cause subsidence.

Remediation

Where erosion has occurred that has washed away soil adjacent to
footings, soil of the same classification should be introduced and
compacted to the same density. Where footings have been
undermined, augmentation or other specialist work may be required.
Remediation of footings and foundations is generally the realm of a
specialist consultant.

Where isolated footings rise and fall because of swell/shrink effect,
the homeowner may be tempted to alleviate floor bounce by filling
the gap that has appeared between the bearer and the pier with
blocking. The danger here is that when the next swell segment of the
cycle occurs, the extra blocking will push the floor up into an
accentuated dome and may also cause local shear failure in the soil. If
it is necessary to use blocking, it should be by a pair of fine wedges
and monitoring should be carried out fortnightly.

This BTF was prepared by John Lewer FAIB, MIAMA, Partner,
Construction Diagnosis.
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