NZS 4297:2020

New Zealand Standard

STANDA RDS; Engineering design of
NEW ZEALAND earth buildings

Superseding NZS 4297:1998

L6CY SZN

NS
=
NS
=

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


https://www.civilenghub.com/SNZ/173234624/NZS-4297?src=spdf

NZS 4297:2020

COMMITTEE REPRESENTATION

This standard was prepared by the P4297-99 Earth Buildings Committee. The membership of the committee was approved

by the New Zealand Standards Approval Board and appointed by the New Zealand Standards Executive under the

Standards and Accreditation Act 2015.

The committee consisted of these representatives of the following nominating organisations:

Graeme North MNZM (Chair) New Zealand Institute of Architects

Liz Ashwin

Phil Beck MBE
Alan Drayton
Thijs Drupsteen
Min Hall

Verena Maeder
Hugh Morris
Peter Olorenshaw
Regan Potangaroa
Grant Stevens
Richard Walker

Building Officials Institute of New Zealand

Tasman District Council

New Zealand Certified Builders Association

Earth Building Association of New Zealand

Unitec Institute of Technology

National Association of Women in Construction NZ
Universities New Zealand

Earth Building Association of New Zealand
Universities New Zealand

Structural Engineering Society New Zealand

Engineering New Zealand

ACKNOWLEDGEMENT

Standards New Zealand gratefully acknowledges the contribution of time and expertise from all those involved in
developing this standard.

COPYRIGHT

This document is Crown copyright administered by the New Zealand Standards Executive. You may not reproduce any part
of it without prior written permission of the New Zealand Standards Executive, unless your actions are permitted by the
Copyright Act 1994.

We will vigorously defend the copyright in this standard. Your unauthorised use may result in penalties being imposed
under the Copyright Act 1994 including fines of up to $10,000 for every infringing copy (up to a maximum of $150,000 for
the same transaction and for other specified offences) or imprisonment of up to 5 years. If the breach is serious, we may

also seek additional damages from you as well as injunctive relief and/or an account of profits.

Published by Standards New Zealand, PO Box 1473, Wellington 6140.
Telephone: (03) 943 4259, Website: www.standards.govt.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/173234624/NZS-4297?src=spdf

NZS 4297:2020

New Zealand Standard

Engineering design of
earth buildings

Superseding NZS 4297:1998

ISBN (Print) 978-1-77686-032-6
ISBN (PDF) 978-1-77686-033-3

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



https://www.civilenghub.com/SNZ/173234624/NZS-4297?src=spdf

NOTES

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



https://www.civilenghub.com/SNZ/173234624/NZS-4297?src=spdf

NZS 4297:2020

CONTENTS
Committee repreSENtAtION ........eiii et ee e IFC
ot QoL 1=Y [ 1T 0 =Y o PSR IFC
(@7 0] o) T | | IFC
Referenced dOCUMENTS ......oc.uiiiiiiiiee et v
LateST FEVISIONS ... . e e e Vi
ReVIEW Of STANAAIAS ... ..eeiiiiiie et e e e e nne e e Vii
oL =11V o T o FE PP Viii
(@0 o) g T=TE= = =Y o 0= o | U X
Section

1 GENERAL . ...ttt ettt st a e e ne s 1
1.1 (0] o [T {1V U 1
B2 Yoo o 1 P RRPRN 1
1.3 Interpretalion ... 2
1.4 Seismic hazard faCtOr ........cuiii i 3
1.5 Responsibility for deSign ......oooeeeiiiiie e 4
1.6 CoNnstruction MONITOMING ....eeeiviiiiriii it 4
1.7 DefiNItiONS ..o e 4
1.8 ADDIeVIatioNS ....c.eiiii i e 8
1.9 NOTALION. e 8
2 LIMIT STATE DESIGN REQUIREMENTS AND MATERIAL PROPERTIES.............. 11
21 [\ [o] =14 ] o FE PRSP 11
P2 1o o o 1 11
2.3  DeSign ODJECTIVES.....oiiiiiiiii e 12
2.4 Earth building materials ..........ceeeiiiiiiiiii e 12
2.5 SHENGIN. et ———— 16
2.6 Ultimate limit state requirements........cccccceiiiiiiiii e 17

2.7  Principles and requirements additional to 2.6 for members designed
for seismIC 10aAING ... eviiiiiie e 19
2.8  Control joints and ShriNKage.........ccveireiiiiiiiiee e 22
3 DESIGN ALLOWANCE FOR DURABILITY ..ottt s 23
3.1 GNEIAL ...t 23
3.2 Earth Materials .....oceeeiiiiiieeeiee e s 23
TR T 10 01 01T PP PPPR P 24
A O 7o) o To ¢ (= TR 24
4 DESIGN FOR FIRE RESISTANGE .....coiiiee et 25
41 Fire resistance of earth construction........ccccooviiiii e, 25
N N[ 3 o =Y =Y 1 7= 1 (o 1 PR 25
4.3  Strength and stability during and after fire........ccccccceiiiiiiiiiie e, 25
4.4 Fire resiStance ValUES .......cooociiiiiiiiiiieiiee e 25
COPYRIGHT © Standards New Zealand iii

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



https://www.civilenghub.com/SNZ/173234624/NZS-4297?src=spdf

NZS 4297:2020

5  REINFORCEMENT - DETAILS, ANCHORAGE, AND DEVELOPMENT ................. 26
51 [N\ 2= L1 o] o FOR TSP PPRTP PRI 26
T2 TeTo] o1 TP PPRRPRR 26
5.3  General principles and requirements for members designed for
1T 1T g 1o Lo =T 11 o o PRSPPI 26
B FOUNDATIONS ...ttt e e e et e e e e e e e neeenneeanneen 29
6.1 [N\ o] 2= L1 To] o FO PSPPSR P PRI 29
6.2  General principles and requIremMents ..........cccvieiiieeeiiiee e 29
6.3  Loads and reacCtions ........cc.ueeiiieiiiiiie s 29
6.4  Principles and requirements additional to 6.3 for foundations designed
for SeiSMIC 10AAING ... ueeee i 31
7  STRUCTURAL WALLS AND COLUMNS - STRENGTH AND SERVICEABILITY ..32
7.1 [N\ o] €= L1 To] o FOR PSP PPRPP PRI 32
2 C 1Y o 1= | PSR O PRRRPRR 33
7.3  Shear strength of bolts embedded in earth ..., 34
7.4 Flexure with or without axial [0ad ..., 35
78S TS 1= VSRS 43
8 COLUMNS ..ttt et et e st e et e et e e ne e e st e e e seeeseeenaeennseeeseeensenenneeens 48
8.1 LG L= a1 | PSR UPRTP 48
8.2 INOTATION ..t 48
8.3  Strength calCulations ... 48
8.4  Column CONSTIUCTION ....ueiiiiiiie ettt 48
8.5  Column dUrability .....coeoieeiieiee e 48
Table
2.1 Strengths (MPa) to be used for design of standard grade earth wall
[oTo] o131 8 o7 1o o PSPPSR 13
2.2 Maximum SIENAErNESS ratiO.......cciiiiieeieiiee e 18
7.1 Nominal strength in shear of bolts in standard grade earth wall material............. 34
7.2 Reduction factor (k) for slenderness and eccentricCity ........ccccceeeeeeeiiiiiieeeeeeciiciens 39
Figure
7.1 Loading positions and effective areas of dispersion...........cccccevriiieiiiniienecninenn. 40

COPYRIGHT © Standards New Zealand

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



https://www.civilenghub.com/SNZ/173234624/NZS-4297?src=spdf

NZS 4297:2020

REFERENCED DOCUMENTS

Reference is made in this document to the following:

New Zealand standards

NZS 1170:- - - - Structural design actions
Part 5:2004 Earthquake actions — New Zealand
NZS 3101:2006 Concrete structures Standard
NZS 3109:1997 Concrete construction
NZS 3602:2003 Timber and wood-based products for use in building
NZS 4210:2001 Masonry construction: Materials and workmanship
NZS 4230:2004 Design of reinforced concrete masonry structures
NZS 4298:2020 Materials and construction for earth buildings
NZS 4299:2020 Earth buildings not requiring specific engineering design
NZS 7601:1978 Specification for polyethylene pipe (Type 3) for cold water
services

Joint Australian/New Zealand standards

AS/NZS 1170:- - - - Structural design actions
Part 0:2002 General principles
Part 1:2002 Permanent, imposed and other actions
Part 2:2011 Wind actions
Part 3:2003 Snow and ice actions
AS/NZS 1530:- - - - Methods for fire tests on building materials, components

and structures

Part 3:1999 Simultaneous determination of ignitability, flame
propagation, heat release and smoke release

AS/NZS 1554:- - - - Structural steel welding
Part 3:2014 Welding of reinforcing steel
AS/NZS 2053:- - - - Conduits and fittings for electrical installations
Part 1:2001 (Reconfirmed 2016) General requirements
AS/NZS 4671:2001 Steel reinforcing materials

Australian standards/or of other national standards bodies

AS 1530: - - - - Methods for fire tests on building materials, components
and structures
Part 4: 1975 Fire-resistance tests for elements of construction
AS 3700:2018 Masonry structures
COPYRIGHT © Standards New Zealand \'

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



https://www.civilenghub.com/SNZ/173234624/NZS-4297?src=spdf

	NZS 4297:2020 Engineering design of earth buildings
	CONTENTS

