NZS 4407:2015

New Zealand Standard

STANDARDS®S Methods of sampling and testing
NEW ZEALAND road aggregates

Superseding all parts of NZS 4407:1991

LoY7l7 §7ZN

G10¢

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

Online Library subscription service PDF Terms & Conditions

An Authorised User may download a single copy of a document and retain that copy on their personal computer for a maximum of five working
days for their internal purposes. At the expiry of five working days, the Document must be deleted from the Authorised User's computer.

Each Authorised User may print one hard copy of any Document for their internal purposes. These copies may not be used to build up a hard
copy reference collection. A reference collection is defined as a collection comprising more than 10% of the number of the Documents within
the Authorised User's subscription portfolio. All hard copies of Documents must be destroyed within 12 months or at the end of their course
whichever comes first.

Copyright subsists in each of the Documents and the full title to that copyright is at all times retained by Standards New Zealand.

Except as otherwise may be expressly permitted under the Copyright Act 1994 Authorised Users will undertake not to copy, modify, merge with
other software or documents, or circulate electronically without securing the prior written permission of Standards New Zealand.

Under no circumstance may a Document, whether in electronic or hard copy form, be sold, or transferred to a third party.
Under no circumstances may any Document be placed on a network of any sort without express permission of Standards New Zealand.

Authorised Users may not modify, adapt, translate, reverse engineer, decompile, disassemble or create derivative works based on the
Documents.

Right of access to the subscription service is personal to Authorised Users and can not be transferred, sold, leased, rented or loaned via a time-
sharing, service bureau or other arrangement.

All Authorised User identification information, including logins and passwords, are to be kept secret and secure.

No Authorised User may attempt to damage, interfere or harm the Standards New Zealand website, or any network, or system underlying or
connected to the subscription service.

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

NZS 4407:2015

COMMITTEE REPRESENTATION

This standard was prepared under the supervision of the P 4407 Committee for the Standards Council established under
the Standards Act 1988.

The committee consisted of representatives of the following nominating organisations:

Aggregate and Quarry Association of New Zealand Incorporated Jayden Ellis
Civil Contractors New Zealand David Hotham
International Accreditation New Zealand Grant Bosma

The Civil Engineering Testing Association of New Zealand (CETANZ) ~ Frank Hu

New Zealand Transport Agency Alan Stevens

ACKNOWLEDGEMENT

Standards New Zealand gratefully acknowledges the financial support of the NZ Transport Agency and the contribution of
time and expertise from allthose involved in developing this standard. In particular, Standards New Zealand acknowledges
the employers of the committee members; Civil Contractors New Zealand, Downer NZ Ltd, Fulton Hogan, Opus International
Consultants, and Stevenson Laboratory Limited.

COPYRIGHT

The copyright of this document is the property of the Standards Council. No part of this document may be reproduced by
photocopying or by any other means without the prior written permission of the Chief Executive of Standards New Zealand,
unless the circumstances are covered by Part 3 of the Copyright Act 1994.

Standards New Zealand will vigorously defend the copyright in this standard. Every person who breaches Standards New
Zealand’s copyright may be liable, under section 131(5)(a) of the Copyright Act 1994, to a fine not exceeding $10,000 for
every infringing copy to which the offence relates, but not exceeding $150,000 for the same transaction, orto imprisonment
for a term not exceeding 5 years. Those in breach under section 131(5)(b) of the Copyright Act 1994 may be liable to a
fine not exceeding $150,000 or to imprisonment for a term not exceeding 5 years. If there has been a flagrant breach of
copyright, Standards New Zealand may also seek additional damages from the infringing party, in addition to obtaining
injunctive relief and an account of profits.

Published by Standards New Zealand, the trading arm of the Standards Council, Private Bag 2439, Wellington 6140.
Telephone: (04) 498 5990; Fax: (04) 498 5994; Website: www.standards.co.nz.

AMENDMENTS

No. | Date of issue Description Entered by, and date

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

NZS 4407:2015

New Zealand Standard

Methods of sampling
and testing road
aggregates

Superseding all parts of NZS 4407:1991

ISBN (Print) 978-1-77551-962-1
ISBN (PDF) 978-1-77551-963-8

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

NOTES

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

NZS 4407:2015

CONTENTS
Committee repreSENtation ........ooiiceiie i IFC
ACKNOWIEAGEMENT .o s e s IFC
(@70] o) T | o 1 ST RTPTRRRN IFC
ReferenCed dOCUMENTS......c.iiiiiiie e Vi
LateSt rEVISIONS ... Vi
ReView Of STaNAardS........cooiiiiiiiii e vii
o111V o ] (o [ PP OTPPPR viii
(@ U (o] g TSIE=] 2= (=10 0 1=Y o | viii
Section
1 PRELIMINARY AND GENERAL .....coitiiiiiie e eeeetee et e e sneeesnee e 1
T T o = 1
1.2 INEErPretatioN..ccee e e 1
1.3 DEfINITIONS ...t 1
T4 NOTALIONS ... 3
1.5 ADDIeVIAtIONS ... e s 4
G Y o] o= L= L (U 1= F USRI 4
1.7 Absolute density Of Water ... 8
2 METHODS OF SAMPLING ROAD AGGREGATES..........coiiiiee e 9
P2 B ToTo o1 9
2.2 Random selection of representative sample locations .......cccccoeecvvveeeeennnnn. 9
2.3 Field SAmMPIE SIZE....coviiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 9
PSS T Ta o] o] TaTo i o] foTo7=Yo (U4 N 10
2.5 Packaging and labelling of samples for transportation.........cccc.cceccuueeeenn. 15
2.6 Sampling documMENTatioN........ciiiiiiiiiiiiee e 15
2.7 Sample Size redUCHION .......cooiiiiiiiiiiee e 15
3 METHODS OF TESTING ROAD AGGREGATES - LABORATORY TESTS........... 18
3.1 The water content of aggregate — Test Method 3.1........cccooiiiiiiiiinien. 18
3.2 The cone penetration limit — Test Method 3.2......ccovvvvveiiiiiiiiiiieeeeeeeeeeeeeeees 22
3.3 The plastic limit — Test Method 3.3.......cooiiiiiiiiii e 28
3.4 The plasticity index — Test Method 3.4 .......coooiiiiiiiiiiiiiiiieeeeeeeeeeeeees 31
3.5 Theclay index — Test Method 3.5........ooiiiiiiiii e 32
3.6 The sand equivalent — Test Method 3.6........ccccuuuiiiieiiiiniii e, 40
3.7 The solid density of aggregate particles .........cccceeeeeiiiiiiiiiiieeee e, 47
3.8 Particle size distribution..........ccoooiiiiiiiiii 54
3.9 The cleanness value of coarse aggregate — Test Method 3.9................... 68
3.10 The crushing resistance of coarse aggregate under a specified
[0ad — Test Method 310 .....cco i e 72
3.11 The weathering quality index of coarse aggregate —
Test Method .17 ... e 76
3.12 The abrasion resistance of aggregate by use of the Los Angeles
machine — Test Method 312 ... 81
3.13 The size and shape of aggregate particles — Test Method 3.13.................. 86
COPYRIGHT © Standards New Zealand iii

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

NZS 4407:2015

3.14 The broken faces content of aggregate — Test Method 3.14...................... 93
3.15 The California bearing ratio (CBR) — Test Method 3.15.........ccciiiiiieiinnen. 95
4  METHODS OF TESTING ROAD AGGREGATES - FIELD TESTS......cccoceveiieennn. 106
41 The density of compacted aggregate — sand replacement
method — Test Method 4.1 ... 106
4.2 The field water content and field dry density of compacted materials —
method using a nuclear moisture-density gauge -
direct transmission — Test Method 4.2 ..........ccciiiiiiiiiie e 115
4.3 The field water content and field dry density of compacted materials —
method using a nuclear moisture-density gauge -
backscatter mode — Test Method 4.3 ... 120
Table
1 Maximum mass of material to be retained on each test sieve at the completion
(o) IR 1=V o o PRSPPI 6
2 Recommended balance capacity and accuracy .........ccccccciiiiiii 7
3  Absolute density of water (t/m3) over temperature range 5°C — 30°C ................... 8
4 Size Of field SAMPIES....oii it 9
5 TeSt SAMPIE SIZE ... e e e 18
6 Size of test sample fOr SIBVING......ueiriiiiiiei e 59
7 Cleanness values (CV) for 0 to 400 mm height readings ([—120) ............................ 71
8  Test conditions for various aggregate SiZE€S.......ccccceviiiiiiiiiiiiei e 74
9 Weathering quality iINAEX ......ceeeii i 79
10 Gradings Of teSt SPECIMEN ...coiiiiiiii et 83
11 Minimum masses Of aggregate ......oo i 94
Figure
1 Diagram of a suitable sample divider (Ffiffle) ........cccoviiiiiiiiiiice e 17
2 Cone penetration apParatus..........ooceeeeoiier e e e sneee s 26
3 Rolled threads of soil for plastic limit tests ..o 30
4 lllustration of the drop test for determining the end point of methylene
BIUE HItrATION ... e 38
5 Sand equivalent apPParatus.........coooeeer i 45
6 Motorised sand equivalent Shaker .............oeiiiiiiiiii e 46
7 Pycnometer with glass plate and rubber stopper........ooiiiiiiiiiiiieeeee 50
8 Example equipment arrangements for the measurement of density
DY IMMErSioN iN Water........oii e 53
9 Example chart for plotting particle size distribution ...........ccccovveeeiiiiiiiiiiiienneen, 60
10 Apparatus for determining crushing resistance of coarse aggregate.................. 75
11 Weathering QUality INAEX c.cooooeeeiiiieeeeee e 79
12 Los ANGeles MACKINEG ... e 84
T8 ALD QAUGE ..o e 89
T4 AGD TrOUQGN e e e e e aan 89
15 Correct placement of aggregate particles in AGD trough ......cccccceevieviiiiiiiennnnnnn. 90

COPYRIGHT © Standards New Zealand

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

NZS 4407:2015

16 Mould for CBR determination...........cueiiiiieeeiiiieee e 102
17 CBR swell teSt apparatus .....cc.uveeeiieiiiiiiiiiiiee e e e 103
18  Typical force-penetration CUIVES........cccuuiiiiiei i 104
19 Pouring cylinder, digging tray, and calibrating container............cccccceevcinnnnnne. 112
Form

1 Determination of water CoONtent ... 21
2 Determination of the cone penetration limit, plastic limit, and plasticity index...27
3 Determination of Clay INAEX ........eeiiiiiiiiiiee e 39
4 Determination of sand equivalent..............eeeviiiiiiiiiii e 46
5 Determination of solid density of aggregate particles — pycnometer method ....50
6 Determination of solid density of aggregate particles — immersion in water ...... 54
7 Determination of the particle size distribution — wet sieve method ..................... 61
8 Determination of particle size distribution — dry sieve method............cccceeeeenne. 67
9 Determination of weathering quality index of coarse aggregate..........cccceeueeenn. 80
10 Detemination of the abrasion resistance by use of Los Angeles machine.......... 83
11 Determination of the size and shape of sealing chips ........cccccceeiiiiiiiiiieeee 91
12 Determination of the broken faces of aggregate .......cccccvvviiiiiiieeiiiiiiiiiiieeeee 94
13 Determination of the California bearing ratio (CBR) — remoulded specimens... 105
14 Determination of the density of compacted a ggregate sand

replacement Method............ooooii 113

COPYRIGHT © Standards New Zealand

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

NZS 4407:2015

REFERENCED DOCUMENTS

Reference is made in this document to the following:

New Zealand standards

NZS 3111:1986
NZS 4402:----
Part 2.7.1:1986

Part 2.8.1:1986

Part 2.8.2:1986

Part 3.4:1986

Part 4.1.1:1986

Part 4.1.2:1986

Part 4.1.3:1986

Part 5.1.1:1986

Part 6.1.1:1986

American standards

ASTM D5-13
ASTM E11-13

ASTM E323-11

Australian standards

AS 1152:1993
AS 2013:1978

Methods of test for water and aggregate for concrete
Methods of testing soils for civil engineering purposes

Soil classification tests — Test 2.7.1 Method for coarse,
medium and fine soils

Soil classification tests — Test 2.8.1 Standard method by wet
sieving

Soil classification tests — Test 2.8.2 Subsidiary method by dry
sieving

Soil chemical tests — Test 3.4 Detection of presence of

allophane in soils

Soil compaction tests — Determination of the dry density/
water content relationship — Test 4.1.1 New Zealand standard
compaction test

Soil compaction tests — Determination of the dry density/
water content relationship — Test 4.1.2 New Zealand heavy
compaction test

Soil compaction tests — Determination of the dry density/
water content relationship — Test 4.1.3 New Zealand vibrating
hammer compaction test

Soil density tests — Determination of the density of soil — Test
5.1.1 sand replacment method for the determintation of in situ
density

Soil strength tests — Determination of the California Bearing
Ratio (CBR) — Test 6.1.1 Standard laboratory method for
remoulded specimens

Standard test method for penetration of bituminous materials

Standard specification for woven wire test sieve cloth and test
sieves

Standard specification for perforated-plate sieves for testing
purposes

Specification for test sieves

Dial gauges and dial test indicators (metric series)

Vi

COPYRIGHT © Standards New Zealand

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/SNZ/153573264/NZS-4407?src=spdf

	Contents
	Referenced documents
	Latest revisions
	Review of standards
	Foreword
	Outcome statement
	Section
	1 PRELIMINARY AND GENERAL
	1.1 Scope
	1.2 Interpretation
	1.3 Definitions



