BS ISO 22156:2021

BSI Standards Publication

Bamboo structures — Bamboo
culms — Structural design

bsi.

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



https://www.civilenghub.com/BSI/167231944/BS-ISO-22156?src=spdf

BSISO 22156:2021

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of ISO 22156:2021.

The UK participation in its preparation was entrusted to Technical
Committee B/518, Structural timber.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2021
Published by BSI Standards Limited 2021

ISBN 978 0 580 51567 5
1CS 91.080.20

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 June 2021.

Amendments/corrigenda issued since publication

Date Text affected

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



https://www.civilenghub.com/BSI/167231944/BS-ISO-22156?src=spdf

BS ISO 22156:2021

INTERNATIONAL ISO
STANDARD 22156

Second edition
2021-06-03

Bamboo structures — Bamboo culms
— Structural design

Structures en bambou — Tiges de bambou — Conception
des structures

Reference number

—/@\— 1SO 22156:2021(E)

IS0

This is a preview. C|ICk here to purchase the full publication. 01502021



https://www.civilenghub.com/BSI/167231944/BS-ISO-22156?src=spdf

BS IS0 22156:2021
ISO 22156:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021, Published in Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of

the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

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

- All rights reserved


https://www.civilenghub.com/BSI/167231944/BS-ISO-22156?src=spdf

BS ISO 22156:2021

ISO 22156:2021
Contents Page
FOT@WOT .......ccoccccve st \%
IIMETOUICEION.........ooo e85 5 8 85555 vi
1 S0P ...k 1
2 NOTIMATIVE FEERTEIICES ........ccccorie oo 1
3 Terms and defiNITIONIS ...............o e 2
4 Symbols and abbreviated terms... 4
5 Basic requirements Of A@SIGIN. ...
51 GIBIETAL ..
5.2 Design methodology
5.3 SUSCEPLIDIILY £0 SPIITEIIIZ ..o
54 REAUINAAINCY oo
54.1 Non-redundant structural members...
5.4.2  Redundant structural members...
5.5 Serviceability considerations........c.ce.
5.6 Service Classes.......:
5.6.1 Service class 1 ..
5.0.2  SEIVICE ClASS 2 oottt
5.6.3  SEIVICE ClASS 3 oo
5.7 Durability ...
5.7.1  Useclasses
5.7.2  Resistance to corrosion of metallic elements ...
5.8 Effects of elevated tEMPEIrature . ...
5.9 Maintenance, inspectability and replacement considerations
5.10 Seismic force reduction factor for bamboo SEtrUCTUIES ...,
5.11 Alternate design MethOdOIOZIES ...
5.11.1 Partial safety factor design (PSFD) or load and resistance factor design
(LRFD) MEthOAOIOZY ....ocooere s 10
5.11.2 Experience from Previous GENErations ... 10
5.11.3  DeSIZN DY LESTINE oot 11
6 Member component and material Properties ... . 11
6.1 General
6.2 Characteristic material and cOmMpPoONeNt ProPerties. ...,
6.3  Allowable member deSign CAPACILY ...
6.4  Allowable design Strengthi. ...
6.4.1  Culm geometry for use with allowable design strength
6.5 Component flexural stiffness
6.6 MOAUIUS OFf @IASTICTEY ..o
7 Structural modelling bamboO0 STIUCTUTES ... 15
Flexural Members (DEAIMIS) ........... et
8.1 (CT3 1<) -
8.2 Multiple culm flexural members
8.2.1  Bracing requirements for multiple culm flexural members
8.3 Flexural member CAPACILY ...t
8.3.1  Flexural capacity determined from component capacity ................
8.3.2  Flexural capacity determined from bending strength.............cciin
8.4 Calculation Of AEFIECTION ...t
8.4.1  Flexural stiffness determined from component properties
8.4.2  Flexural stiffness determined from material and geometric properties................. 18
8.4.3  LONG terM defleCTiONS ..ot 19
9 Axial 10ad CarTying MEIMDET'S .............oooiree e 19
9.1 GBIIETAL ..o 19
© ISO 2021 - All rig} iii

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



https://www.civilenghub.com/BSI/167231944/BS-ISO-22156?src=spdf

BSISO 22156:2021

IS0 22156:2021
9.2 Compression member effective length..........ccccccee
9.2.1  Lateral restraint of compression members..
9.3 COMPIESSION CAPACITY ....ovovoeeeeriieeisieeees et
9.3.1 Compression capacity from geometric and material properties ... 20
9.3.2  CruShiNgG CAPACITY ..ottt 20
9.3.3  Buckling capacity
9.4 TEISTON CAPACIEY ..o
9.4.1 Tension capacity from cOMPONENt CAPACILY ....ooorrevrrrieerriirrsieissieesiese e
9.4.2  Tension capacity from geometric and material properties
9.5 Combined axial and flexXural 10ads ...
10 JOINES QIIA SPLICES.........oooo s
T0.1  GEIIETAL e
10.2  Design properties by complete joint tESTING ...
10.3  Design properties by component capacities.....
10.4 Allowable joint design capacity ...
10.5 Joint stiffness.....
10.6  Ductility of joints
10.7 Robustness against culm splitting....................
10.7.1 Radial clamping to resist SPILtING ...
T0.8  SPIICES JOIMIES oo
10.9 Requirements for non-bamboo components of joints
10.9.1 Metallic cOMPONENTLS Of JOINES ..o
10.9.2 Joints utilising flowable infill material (grouted jOints) ... 25

10.9.3 Lashing
10.9.4 Mechanical and proprietary joint systems....
10.10 End bearing capacity of bamboo CUIMS ...
10.11 Circumferential bearing capacity of bamboo CUIMS ...
10.12 Joints having through culm wall dowels
10.12.1 Capacity of SINGIE AOWEL ...
10.12.2 Requirements fOr AOWELS ...
10.12.3 Tension forces 0N dOWel JOINES ...

11 TIUISSES ...ttt ettt ettt eeseesseseeeseenens 30

12 Shear PANELS (WALLS)........cccoooi et 30
12.1 General

12,2 LOAAS e
12.2.1 Out-of-plane loads
12.2.2 In-planeloads......cccnn
12.2.3  GIaVIEY LOAAS ..o
12.3  Determination of design StrengGtRS . ... 34
13 FIT@ T@SISTATICE ...

14 Structural grading

15 Quality assessment and control

Annex A (informative) Bases of provisions in this document................ e 36
Annex B (informative) Durability and preservation recommendations.................nn 37
Annex C (informative) Examples of seismic and alternative design factors..............cnn 39
Annex D (informative) Examples and classification of bamboo connections and joints...................... 40
Annex E (informative) Design of LCBF components to satisfy requirements of 12................ccocne 44
BIBLIOGTAPIY ... 47
iv - All rights reserved

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



https://www.civilenghub.com/BSI/167231944/BS-ISO-22156?src=spdf

	National foreword
	Foreword
	Introduction

