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Appendix B
Compaction Curves

aurecon Leading. Vibrant. Global.



CHRISTCHURCH LABORATORY

Road Sf.:ient:eO O S s 04 38 7

Leading Transport Technology

Test Report
Client: K.B. Contracting & Quarries Limited Sampie Date: 190472021 13:00
Address: PO Box 19748, Woolsten, Chrigtchurch 8241 Sampled By: Pete Haward
Client Ref: Mat Advised Laboratory Mo:  C21/0838
Job Location: Mcleans leland Raport No: 45807 Final
Matarial: Pitrun Roport Date: 2710412021
Matarial Source: Mcleans Istand
Test Methods
1 The clay wdex MES $407:2075 Tast 35
2 Paiele mre disiibulon - Subsidiary mathod by diy seving NZS $407 2015 Test 182
3 Deterrnation of e dry denalyhwater coment relionenip - New Jeslana viratrg harsmsr MES4402 1966 Test 413
compaction st
4 " Samglng bom siockpliles of wel gravted aggregate - machne method NZGA407 2015 Towt 74832

*© Tesl mathods Markad wilh 3 SEfetieh 8 Aol aocraaded

Clay Index: 18
Tesi Date: 23-04-2021

Note: The fisld sample was sourced from niatural fings

Dry Dansity (tim®) 225 237 237 234 227

Water Content (%) 32 43 51 54 70
Dry Density/Water Content Relationship

240

23 =

238 d’( \.\

- //" \.\

N
A

224

i

220

Water Contant (%9

Page 1ot



CHRISTCHURCH LABORATORY

Road Sciem':eO O one. 23 380 0757

Leading Transport Technology

Laboratory No:  C21/0838
Report No: 45807 Final
Report Date: 270472021

Rosults
Maximum Diry Denséty (tm?) 238
Optimum Water Content (%) 48
Test Fraction Passing 37 5mm sieve
Test Dale: 20-04- 2021

Results

Sleve Saze Percent gy an
BES) | passing | “Peccsion b s ¢ e
150mm 100 -"'H =
125mm 95 -
106mm a5 / = !
75.0mm ] e 3
83.0mm ar / .
37.5mm 74 i
26,5mm 81 =
19.0mm 50 L AT
13.2mm a8 = a
.5mm 30 F A LS IS S SIS SIS
STmm 24 Sleve Aperiure Size
4. TSmm 10
2. 36mm 14
1.18mm 12
B00um n
300um 7
150um 2
T5um [
Nofe  PSD results oblained from an oven ory lest sample.
Tegt Dater AT04.2021

Sample receved in 3 damp conadibion.
Test results apply o sample as received.
Date of gample recaipt: 20/04/2021

Vicky Henderson 1) I ™ Tt inclicaied o ol accredited
Approved Signatory (_ _‘[?L{:—";' e U s outsie e scops of e
o E Thi mepon may nol b mgroduced
IANZ Accreditation No: 433 1;,\ “‘r‘; ool

(11

Pags 2 of 2



I[5 ruiton

Canterbury Laboratory

24 Miners Road. Templelon, Christchurch
PO Box 16-064, Christchurch 8441
Telephone:  +84 3 340 8142
Facsimile:  +84 3 340 9143

wnw. Fultorhogan. com
0800 LABORATORY
Report No: MDD:CAN215-00814
= = Issue No: 1
Maximum Dry Density Report
clm Tha dmem reportia® e e (orkais e e e SOC M) L Saen
A T o gsoodgac Loy rradeia
City Care Limited L smnmrumr;nw:wmzum
PDH“FM AR P I ComaTere. Thel e T 00 B D BORT B G
Sydenham .‘m £ -
ﬁh lﬂ'# - ﬁ.-.‘-'- -
Chrstchurch 8240 o
NZ Themiais 5 s g PPRoVEd Signatory: Liam Bronnar
s, AP,
Project:  City Care RSt Date of lssve: JaTAD0R
Sample Details
Sampie 1D: CANZ15-D0814 Client Sample ID: Lab Rel: 0095/21
Material: Sity Sand Sample Source: Miscellanecus Material Source
Site/Sampled From: Ex Oakbridge. Eastern BOY Reserve Date Sampled: 2TN12021
Specification: Vibrating Hammer Compaction Test Sampled By: Advised - See Comments
Sampling Method:  As Received - Not Accredited Date Tested: 28012021
Techniclan: Maciej Gaworecki Sampling Endorsed?: No
Dry Density - Moisture Relationship Test Results
0%k Al Volds — = = 5% Alr Vouls MZS 44021086 Teul 4.1.3 - 1088
—=—=  10% Ak Vods Maximum Dry Density (Um*): 1.64
Optimum Moisture [%): 17
Dry Density (Hm®) Solid Density (Um”): 2.68 assumed
1.880 - g v Fraction Tested Passes (mm}: 37.5
08 P M MR W P SR L I Material Remowed (%): 0
14407 ': Sample History: Natural
: Tested By: Maciej Gaworack
1620 - -_: : Date Tested: 281012021
gttt 8 i
1580 /
1560+ .
. 1
1540 4
I L]
A
15m iy |
t a
107 H 1 A
a 3 A
1A +— ottt —t——— {1
W8 120 WO 160 160 FAOD 220 40 WO WH WO
Molsture Cantent (%}

Comments

Compaction for tesl points & 21 6% & 25.7% ceased prior to 3 minules due ko oversaluration causing election of Bnes from sample

Material samphed by Chve Gould

Trom b |ﬂ.m R: m-aﬁﬂﬁiu Emmﬁ mﬁpﬁ; m:r.m

Page 14l 1




Maximum Dry Density Report

Canterbury Laboratory

24 Miners Road, Templeton, Christchurch
PO Box 16-064, Christchurch 8441
Telephone: +64 3 349 9142
Facsimile: +64 3 349 9143
www.fultonhogan.com

0800 LABORATORY

Report No: MDD:CAN20S-01176

Issue No: 1

Client: Toni O'Regan
City Care Limited
PO Box 7669

Sydenham

Christchurch 8240
Nz

Project: QA Testing - City Care Ltd

The tests reported herein (unless otherwise indicated) have been
performed in accordance with the laboratory's scope of accreditation.
Samples are tested as recelved, in natural condition, unless stated
otherwise in the comments, This report may only be reproduced in full.

IANZ /). /140

£
Approved Signatory: Max Burford
(Supervisar)
IANZ Accreditation No:200
Date of Issue:  22/01/2020

Sample Details

Sample ID: CAN20S-01176

Material: Sand

Site/Sampled From: CDL Prestons Road

Specification: Vibrating Hammer Compaction Test
Sampling Method: Not Advised

~..chnician: Atu Rova

Client Sample ID:
Sample Source:

0055/20 Sample 3
Miscellaneous Material Source

Date Sampled: 20/01/2020
Sampled By: Advised - See Comments
Date Tested: 21/01/2020

Sampling Endorsed?: No

Dry Density - Moisture Relationship
0% Air Voids
10% Air Voids

Dry Density (Ym?)

1500L i
1.580

1.570

1.550
1.540

1.530

1.510
1.500

1.480

5% Air Voids

1.600T -+~ R R AR

L At R T R RERERL S VTR RIS

Test Results
NZS 4402:1986 Test 4.1.3

Maximum Dry Density (t/m®): 1.60
Optimum Moisture (%): 17

Solid Density (t/m?): 2.68 assumed
Fraction Tested Passes (mm): 37.5

Material Removed (%): 0
Sample History: Natural
Tested By: Atu Rova

Date Tested: 21/01/2020

L

14801 1§ 4 b b e e e

Moisture Content (%)

135 15.0 165 18.0 195 210 225 240 255 270 285 30.0

Comments
* Sample 3
* Material sampled by Clive Gould.

Form No: 18995, Report No: MDD:CAN20S-01176

© 2000-2018 QESTLab by SpectraQEST.com

Page 1 of 1




Maximum Dry Density Report

Canterbury Laboratory

24 Miners Road, Templeton, Christchurch
PO Box 16-064, Christchurch 8441
Telephone: +64 3 349 9142
Facsimile: +64 3 349 9143
www.fultonhogan.com

0800 LABORATORY

Report No: MDD:CAN20S-01175

Issue No: 1

Client: Toni O'Regan
City Care Limited
PO Box 7669

Sydenham

Christchurch 8240
NZ

Project: QA Testing - City Care Ltd

The tests reported herein (unless otherwise indicated) have been
performed in accordance with the laboratory's scope of accreditation.
Samples are tested as received, in natural condition, unless stated
otherwise in the comments. This report may only be reproduced in full.

IANZ /) (s

/
Approved Signatory: Max Burford
(Supervisor)
IANZ Accreditation No:200
Date of Issue:  22/01/2020

Sample Details

Sample ID: CAN208-01175

Material: Sand
Site/Sampled From: CDL Prestons Road
Specification: Vibrating Hammer Compaction Test
~~mpling Method: Not Advised
chnician: Atu Rova

Client Sample ID:
Sample Source:

0054/20 Sample 2
Miscellaneous Material Source

Date Sampled: 20/01/2020
Sampled By: Advised - See Comments
Date Tested: 21/01/2020

Sampling Endorsed?: No

Dry Density - Moisture Relationship
0% Air Voids
10% Air Voids

Dry Density (Ym?)

1600+ A

tseod S AT N s

1 B804 et

FIRY 40 R RIS N SN S S

860 N
UL OSSO NS I
R0

ABR0 - S
g0 b d L

PFITS IR UCADE S B A S S A ( DO

5% Air Voids

Test Results

NZS 4402:1986 Test 4.1.3
Maximum Dry Density (t/m?®): 1.60
Optimum Moisture (%): 16
Solid Density (t/m?): 2.68 assumed
Fraction Tested Passes (mm): 37.5
Material Removed (%): 0
Sample History: Natural
Tested By: Atu Rova
Date Tested: 21/01/2020

1,500 +————————

120 135 150 165 18.0 195 21.0 225 240 255
Moisture Content (%)

27.0 285

Comments
* Sample 2
* Material sampled by Clive Gould.

Form No: 18995, Report No: MDD:CAN20S-01175

© 2000-2018 QESTLab by SpectraQEST.com

Page 1 of 1




I Fuiton Hogan

Canterbury Laboratory

24 Miners Road, Templeton, Christchurch
PO Box 16-064, Christchurch 8441
Telephone:  +64 3 349 9142
Facsimile: +64 3 349 9143
www.fultonhogan.com

0800 LABORATORY

Maximum Dry Density Report

Report No: MDD:CAN20S-17343

Issue No: 1

Client: Toni O'Regan
_City Care Limited
" PO Box 7669

Sydenham

Christchurch 8240
NZ

Project: QA Testing - City Care Ltd

The tests reported herein (unless otherwise indicated) have been

'S;CRED’TQO performed in accordance with the laboratary's scope of accreditation.
Samples are tested as received, in natural condition, unless stated
otherwise in the comments. This report may only be reproduced in full.

_1ANIE

e &
w, O
K7 o>

G LagO

Approved Signatory: Rebecca Royfee
(Laboratory Technician)

IANZ Accreditation No:200

Date of Issue: 23/10/2020

The results in this report
relate only to the items /
samples that were tested

Sample Details

Sample ID: CAN20S-17343 Client Sample ID: 1691/20

Material: Sand Sample Source: Miscellaneous Material Source
Site/Sampled From: CD2 Prestons - Stage 5 East side of S/P Date Sampled: 20/10/2020

Specification: Vibrating Hammer Compaction Test Sampled By: Advised - See Comments
Sampling Method: Stated to be NZS 4407:2015 2.4.6.5 Date Tested: 22/10/2020

Technician: Laura Cranston Sampling Endorsed?: No

Dry Density - Moisture Relationship
0% Air Voids
10% Air Voids

5% Air Voids

Dry Density (t/n)

1570'-&-\X

1.550

1.560

1.540
1.530
1.520
1.510

15001 - - ;

TABO T b b e
13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0 27.0

Moisture Content (%)

Test Results

NZS 4402:1986 Test 4.1.3 - 1986
Maximum Dry Density (t/m®): 1.56
Optimum Moisture (%): 19
Solid Density (t/m?): 2.68 assumed
Fraction Tested Passes (mm): 37.5

Material Removed (%): 0

Sample History: Natural

Tested By: Laura Cranston
Date Tested: 22/10/2020

Comments
Sampled by A Hadlee

Form No: 18995, Report No: MDD:CAN20S-17343

© 2000-2018 QESTLab by SpectraQEST.com

Page 1 of 1




OVl @

| Science™

Leading Transport Technology

Client:
Address:

Job Location:
Material:

Material Source:

Test Methods

CHRISTCHURCH LABORATORY

Test Report

K.B. Contracting & Quarries Limited
PO Box 19746, Woolston, Christchurch 8241

Mcleans Island
Pitrun
Mcleans Island

Sample Date:
Sampled By:

Laboratory No:

Client Ref:
Report No:
Report Date:

1 Determination of the dry density/water content relationship - New Zealand vibrating hammer
compaction test
2  Sampling from stockpiles of weli graded aggregate - machine method

PO Box 11326, Sockburn, Christchurch, 8443
Phone: 03 359 0757

14/10/2021
Pete Haward
C21/1895
Not Advised
52897
20/10/2021

10:00

Final

NZS4402:1986 Test 4.1.3

NZS4407:2015 Test 2.4.6.3.2

Determination of the Dry Density/Water Content Relationship - New Zealand Vibrating Hammer Compaction Test

Results
Dry Density (tm?) 224 2.36 2.33 2.30
Water Content (%) 2.7 4.0 5.3 6.4
Dry Density/Water Content Relationship
240
2.38
2.36 Te—
£ / \*\\
S 23 ~—_]
2 /
T 230 T~
a /
2.28
2 /
Q 22
2.24
222
2.20
25 3 4 45 5 55 6 6.5
Water Content (%)
Results
Natural moisture content (%) 3.5
Maximum Dry Density (t/m?) 2.36
Optimum Water Content (%) 4.2

Test Fraction

Test Da

te:

Passing 37.5mm sieve

19-10-2021

Page 1 of 2



CHRISTCHURCH LABORATORY

PO Box 11326, Sockbumn, Christchurch, 8443

: Q
SCIence Phone: 03 359 0757

Leading Transport Technology

Laboratory No:  C21/1895

Report No: 52897 Final
Report Date: 20/10/2021

Sample Notes

Sample received in a damp condition.

Test resuits apply to sample as received.

Date of sample receipt: 14/10/2021
Vicky Henderson ) ) // This report may r:?t tf;e"reproduced
Laboratory Manager L’V 8 /‘L,/\_ I except in full.

Page 2 of 2



