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meet national and international needs.

For further information on CSA Group services, write to 
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Canada

A National Standard of Canada is a standard developed by a 
Standards Council of Canada (SCC) accredited Standards 
Development Organization, in compliance with requirements and 
guidance set out by SCC. More information on National Standards of 
Canada can be found at www.scc.ca.  

SCC is a Crown corporation within the portfolio of Innovation, 
Science and Economic Development (ISED) Canada. With the goal of 
enhancing Canada's economic competitiveness and social well- 
being, SCC leads and facilitates the development and use of national 
and international standards. SCC also coordinates Canadian 
participation in standards development, and identifies strategies to 
advance Canadian standardization efforts.  

Accreditation services are provided by SCC to various customers, 
including product certifiers, testing laboratories, and standards 
development organizations. A list of SCC programs and accredited 
bodies is publicly available at www.scc.ca.

Standards Council of Canada 
600-55 Metcalfe Street 
Ottawa, Ontario, K1P 6L5 
Canada

Cette Norme Nationale du Canada n’est disponible qu’en anglais.

Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains the responsibility of 
the users to judge its suitability for their particular purpose. 

®A trademark of the Canadian Standards Association, operating as “CSA Group”

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

http://www.scc.ca
http://www.scc.ca
https://www.stdhive.com/standards/csa-b180021-pdf/


ICS 23.040.45 
ISBN 978-1-4883-3107-7 

© 2021 Canadian Standards Association 
All rights reserved. No part of this publication may be reproduced in any form whatsoever 
without the prior permission of the publisher.

Published in January 2021 by CSA Group 
A not-for-profit private sector organization 

178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3  

To purchase standards and related publications, visit our Online Store at www.csagroup.org/store/
or call toll-free 1-800-463-6727 or 416-747-4044.

®A trademark of the Canadian Standards Association,
operating as “CSA Group”

Thermoplastic nonpressure piping 
compendium

CSA B1800:21

National Standard of Canada

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.csagroup.org/store/
https://www.stdhive.com/standards/csa-b180021-pdf/


CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 1

Contents
Technical Committee on Plastic Nonpressure Piping 28

Preface 33

CSA B181.0:21,  Definitions, general requirements, and methods of testing for thermoplastic 
nonpressure piping

1 Scope 36
1.1 Scope of the B1800 compendium 36
1.2 Scope of this Standard 36
1.3 Intent of this Standard 36
1.4 Terminology 36

2 Reference publications 37

3 Definitions and abbreviations 42
3.1 Definitions 42
3.2 Abbreviations 44

4 Material requirements 45
4.1 Compounds 45
4.1.1  General 45
4.1.2  Virgin compounds 45
4.1.3  Reworked material 46
4.1.4  Recycled plastic and industrial plastic scrap 46
4.1.5  Stabilizers, lubricants, and pigments 46
4.2 Chemical resistance 46
4.3 Environmental stress cracking 46
4.4 Ultraviolet (UV) radiation protection 46

5 Manufactured pipe and fittings 46
5.1 Quality of work 46
5.2 Cleanouts 47
5.2.1  General 47
5.2.2  Threads 47
5.2.3  Plugs 47
5.2.4  Hole openings 47
5.2.5  Sealing 47
5.2.6  Thread integrity 47
5.3 Traps 47
5.3.1  Dimensions 47
5.3.2  Union joints 48
5.3.3  Trap slip joints 48
5.3.4  Trap cleanout plugs 49
5.4 Expansion joints 49
5.4.1  Piston expansion joints for vertical and horizontal applications 49
5.4.2  Elastomeric bellows expansion joints 49

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b180021-pdf/


CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 2

5.5 Closet flanges 50
5.5.1  General 50
5.5.2  Maximum deflection 51
5.5.3  Misalignment test 51
5.5.4  Uniform loading test 51
5.5.5  Weld test 51
5.6 Backwater valves 51
5.6.1  Classification 51
5.6.2  Installation instructions 51
5.6.3  Sealing elements 52
5.6.4  Size 53
5.6.5  Operation 53
5.6.6  Watertightness 53
5.6.7  Water flow 53
5.7 Elastomeric end closures 53
5.8 Elastomeric gaskets 53
5.8.1  General 53
5.8.2  Jointing procedure 54
5.8.3  Joint tightness 54

6 Test methods 55
6.1 Conditioning and test specimens 55
6.1.1  General 55
6.1.2  Conditioning for the impact resistance test 55
6.1.3  Conditioning for fabricated fittings 55
6.1.4  Conditions for conducting tests 55
6.1.5  Selection of test specimens 56
6.1.6  Reuse of test specimens 56
6.2 Measurement of centreline radius of curvature 56
6.2.1  General 56
6.2.2  Cutting the specimen 56
6.2.3  Procedure 56
6.2.4  Location of the centre of the radius of curvature 56
6.2.5  A/B ratio 57
6.2.6  C/D ratio 57
6.2.7  Number of measurements 57
6.2.8  Average A/B ratio 57
6.2.9  Average C/D ratio 57
6.3 Fabricated fittings 57
6.3.1  Bending test 57
6.3.2  Lap shear test 58
6.3.3  Tensile and bend-back tests 58
6.4 Chemical resistance test 58
6.4.1  Chemical reagents 58
6.4.2  General requirements 58
6.4.3  General procedure 58
6.4.4  Procedure (as specified in the applicable product Standard) 59
6.5 Water resistance test 59
6.6 Dimensional stability test 59

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b180021-pdf/


CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 3

6.6.1  Specimens 59
6.6.2  Procedure 59
6.7 Mechanical joint pressure test 59
6.8 Cleanout tests 60
6.8.1  Cleanout sealing test 60
6.8.2  Cleanout thread integrity test 60
6.9 Corrosion resistance of metallic parts 60
6.10 Expansion joint tests 60
6.10.1  Cycling test 60
6.10.2  Breakaway force test 61
6.10.3  Offset test for piston expansion joints 61
6.10.4  Hydrostatic pressure test for elastomeric bellows expansion joints 61
6.11 Closet flange tests 61
6.11.1  General 61
6.11.2  Closet bolt pullout test 61
6.11.3  Misalignment test 62
6.11.4  Uniform loading test 62
6.11.5  Weld tests 62
6.12 Backwater valve tests 63
6.12.1  Watertightness test 63
6.12.2  Waterflow test (Types II and III backwater valves) 63
6.13 Elastomeric end closure test 63
6.14 Impact resistance test for DWV pipe 63
6.14.1  Apparatus 63
6.14.2  Specimens 64
6.14.3  Procedure 64
6.14.4  Failure criteria 64
6.14.5  Examination of specimens 64
6.15 Compression test for pipe 64
6.16 Impact resistance test for sewer pipe 64
6.16.1  Apparatus 64
6.16.2  General 64
6.16.3  Specimens 64
6.16.4  Procedure 64
6.16.5  Performance requirements 65
6.16.6  Failure criteria 65
6.16.7  Examination of specimens 65
6.17 Apparent tensile properties (ring tensile test) 65
6.17.1  General 65
6.17.2  Universal testing machine 66
6.17.3  Test specimen 66
6.17.4  Procedure 66
6.17.5  Calculations 66
6.18 Carbon black dispersion 67
6.18.1  Apparatus 67
6.18.2  Specimens 67
6.18.3  Procedure 67
6.18.4  Assessment of the slides 68
6.19 Tensile, compressive, and flexural creep and creep rupture strength test 68

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b180021-pdf/


CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 4

6.19.1  General 68
6.19.2  Apparatus 68
6.19.3  Specimens 68
6.19.4  Procedure 69
6.19.5  Report 69

7 Markings 69
7.1 Pipe 69
7.1.1  General 69
7.1.2  Marking quality and characteristics 70
7.2 Fittings 70
7.2.1  General 70
7.2.2  Marking quality and characteristics 70
7.2.3  Fabricated fittings 70
7.3 Expansion joints 70
7.3.1  General 70
7.3.2  Marking quality and characteristics 71
7.4 Closet flanges 71
7.5 Backwater valves 71
7.6 Solvent cement 71

Annexes
Annex A (informative) — Typical horizontal expansion joint installation 93
Annex B (informative) — Examples of positive gasket restraint 94

CSA B181.1:21,  Acrylonitrile-butadiene-styrene (ABS) drain, waste, and vent pipe and pipe fittings

1 Scope 96
1.1 General 96
1.2 Terminology 96

2 Reference publications 96

3 Definitions and abbreviations 96

4 General requirements 97
4.1 ABS compounds 97
4.2 Reworked material 97
4.3 Blending resins 97
4.3.1  Final compound requirements 97
4.3.2  Blending resin requirements 97

5 Manufactured pipe, fittings, accessories, and solvent cement 97
5.1 General 97
5.2 Dimensions of pipe 97
5.2.1  Diameter 97
5.2.2  Out-of-roundness 97
5.2.3  Wall thickness 97

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/csa-b180021-pdf/


CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 5

5.3 Dimensions and configurations of fittings 98
5.3.1  Wall thickness 98
5.3.2  Sockets 98
5.3.3  Lay lengths and configurations 98
5.4 Carbon black dispersion 100
5.4.1  General 100
5.4.2  Carbon black 100
5.5 Chemical resistance of pipe, fittings, and accessories 100
5.6 Water resistance of pipe, fittings, and accessories 100
5.7 Dimensional stability of pipe, fittings, and accessories 100
5.8 Tightness of mechanical joints used downstream of trap seals 100
5.9 Cleanouts 100
5.10 Traps 100
5.11 Expansion joints 100
5.12 Closet flanges 101
5.13 Backwater valves 101
5.14 Elastomeric end closures 101
5.15 Solvent cements 101
5.15.1  Solvent cements for ABS joints 101
5.15.2  Solvent cements for joining ABS to PVC 101
5.16 Quality control 101
5.16.1  General 101
5.16.2  Impact resistance of ABS pipe 102
5.16.3  Crush resistance of fittings 102

6 Test methods 102
6.1 Conditioning 102
6.1.1  General 102
6.1.2  Conditioning for low-temperature impact 102
6.1.3  Test conditions 102
6.2 Dimensions 102
6.2.1  General 102
6.2.2  Diameter 102
6.2.3  Wall thickness 102
6.3 Crush resistance test for fittings 103

7 Markings 103
7.1 Pipe 103
7.2 Fittings 103
7.3 Expansion joints 103
7.4 Closet flanges 103
7.5 Backwater valves 103
7.6 Solvent cement 103

Annexes
Annex A (informative) — Standard practice for the installation of ABS drain, waste, and vent pipe and 

pipe fittings 110



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 6

CSA B181.2:21,  Polyvinylchloride (PVC) and chlorinated polyvinylchloride (CPVC) drain, waste, and 
vent pipe and pipe fittings

1 Scope 119
1.1 General 119
1.2 Terminology 119

2 Reference publications 119

3 Definitions and abbreviations 119

4 General requirements 120
4.1 PVC and CPVC compounds 120
4.1.1  PVC compounds 120
4.1.2  CPVC compounds 120
4.1.3  PVC compounds for a fire stop 120
4.1.4  Pigment 120
4.2 Reworked material 120
4.3 Fire test for fire-stop fittings 120
4.4 Coated pipe 120

5 Manufactured pipe, fittings, and accessories 120
5.1 General 120
5.2 Dimensions of pipe 121
5.2.1  Coatings 121
5.2.2  Diameter 121
5.2.3  Out-of-roundness 121
5.2.4  Wall thickness 121
5.2.5  Bell ends 121
5.3 Dimensions and configurations of fittings 121
5.3.1  Wall thickness 121
5.3.2  Socket dimensions 122
5.3.3  Lay lengths and configurations of moulded fittings 122
5.4 Chemical resistance of pipe, fittings, and accessories 123
5.5 Water resistance of pipe, fittings, and accessories 123
5.6 Dimensional stability of pipe, fittings, and accessories in sizes through NPS-8 123
5.7 Tightness of mechanical joints used downstream of trap seals 123
5.8 Cleanouts 123
5.9 Traps 124
5.10 Expansion joints 124
5.11 Closet flanges 124
5.12 Backwater valves 124
5.13 Elastomeric end closures 124
5.14 Solvent cements 124
5.14.1  Solvent cements for PVC joints 124
5.14.2  Solvent cements for joining ABS to PVC 124
5.14.3  Solvent cements for CPVC joints and for joining CPVC to PVC 125
5.15 Quality control 125
5.15.1  General 125



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 7

5.15.2  Impact resistance of PVC pipe 125
5.15.3  Compression strength of pipe 125
5.15.4  Extrusion quality of pipe 125
5.15.5  Heat reversion in PVC moulded fittings 126
5.16 Fabricated fittings 126
5.16.1  Resistance to bending 126
5.16.2  Cemented joint strength of solvent-cemented fittings 126
5.16.3  Welded joint strength of welded fittings 126

6 Test methods 127
6.1 Conditioning 127
6.1.1  General 127
6.1.2  Impact resistance 127
6.1.3  Testing conditions 127
6.2 Dimensions 127
6.2.1  General 127
6.2.2  Diameter 127
6.2.3  Wall thickness 127

7 Markings 127
7.1 Pipe 127
7.2 Fittings 127
7.3 Expansion joints 127
7.4 Closet flanges 127
7.5 Backwater valves 128
7.6 Solvent cement 128
7.7 Coated pipe and fittings 128

Annexes
Annex A (informative) — Standard practice for the installation of PVC- and CPVC-DWV pipe and pipe  

fittings 135

CSA B181.3:21,  Polyolefin and polyvinylidene fluoride (PVDF) laboratory drainage systems

1 Scope 146
1.1 General 146
1.2 Joining method 146
1.3 Transitioning between different manufacturers’ products 146
1.4 Differing or additional characteristics 146
1.5 Terminology 146

2 Reference publications 147

3 Definitions and abbreviations 147

4 Pipe classification 147

5 General requirements 147
5.1 Compounds 147



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 8

5.1.1  Polyethylene (PE) 147
5.1.2  Polypropylene (PP) 147
5.1.3  Polyvinylidene fluoride (PVDF) 147
5.1.4  Stabilizers, antioxidants, pigments, and fillers 147
5.1.5  Reworked material 147
5.2 Manufactured pipe and fittings 147

6 Test requirements 147
6.1 Dimensions — Pipe and fittings 147
6.1.1  General 147
6.1.2  Pipe 148
6.1.3  Fittings 148
6.2 Fitting configurations 148
6.2.1  One-quarter bends 148
6.2.2  Sanitary tees 148
6.2.3  45° Y-branch fittings 148
6.2.4  Increasers 149
6.3 Cleanouts 149
6.3.1  Female threads 149
6.3.2  Thread size and depth 149
6.4 Traps 149
6.5 Chemical resistance 149
6.6 Water resistance 149
6.7 System integrity 149
6.7.1  Fused joints 149
6.7.2  Other joints 149
6.7.3  Restraint for nonfused joints 149
6.7.4  Joint pullout for nonfused joints 150
6.8 Stainless steel 150
6.9 Sealing rings 150

7 Test methods 150
7.1 Conditioning 150
7.1.1  General 150
7.1.2  Test conditions 150
7.2 Dimensions and tolerances 150
7.3 Chemical resistance 150
7.4 Hydrostatic pressure tests 150
7.4.1  Hydrostatic joint integrity 150
7.4.2  Nonfusion joint pressure test 151
7.4.3  Minimum hydrostatic burst pressure 151
7.5 Joint pullout test 151
7.5.1  Procedure 151
7.5.2  Force 151

8 Quality control 151
8.1 PE pipe 151
8.2 PP and PVDF pipe 151



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 9

9 Instructions 152
9.1 General 152
9.2 Installation 152

10 Markings 152
10.1 Pipe 152
10.2 Fittings 152

Annexes
Annex A (informative) — Supplementary information 155

CSA B181.5:21,  Coextruded acrylonitrile-butadiene-styrene/polyvinylchloride (ABS/PVC) drain, waste, 
and vent pipe

1 Scope 157
1.1 General 157
1.2 Intent of this Standard 157
1.3 Terminology 157

2 Reference publications 157

3 Definitions and abbreviations 157

4 General requirements 158
4.1 Materials 158
4.1.1  ABS compound 158
4.1.2  PVC compound 158
4.2 Reworked material 158

5 Requirements for manufactured pipe 158
5.1 General 158
5.1.1  Pipe 158
5.1.2  Adjacent layers 158
5.2 Dimensions of pipe 158
5.2.1  Diameter 158
5.2.2  Out-of-roundness 159
5.2.3  Wall thickness 159
5.2.4  Thickness of the outer layer 159
5.3 Chemical resistance 159
5.4 Water resistance 159
5.5 Dimensional stability 159
5.6 Bond strength 159
5.7 Compression strength 159
5.8 Solvent-cemented joint tightness 159
5.9 Quality control 159
5.9.1  General 159
5.9.2  Low-temperature impact strength of pipe 160
5.9.3  Extrusion quality 160



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 10

6 Test methods 160
6.1 Conditioning 160
6.1.1  General 160
6.1.2  Conditioning for impact resistance 160
6.1.3  Test conditions 160
6.2 Dimensions 160
6.2.1  General 160
6.2.2  Outside diameter 160
6.2.3  Wall thickness 160
6.2.4  Thickness of the outer layer 161
6.3 Compression strength test 161
6.3.1  Test 1 161
6.3.2  Test 2 161
6.4 Solvent-cemented joint test 161

7 Markings 161

CSA B182.1:21,  Plastic drain and sewer pipe and pipe fittings

1 Scope 164
1.1 General 164
1.2 Terminology 164

2 Reference publications 164

3 Definitions and abbreviations 164

4 General requirements 165
4.1 Compounds 165
4.1.1  Pipe 165
4.1.2  Fittings 165
4.2 Manufactured pipe, fittings, and accessories 165
4.2.1  General 165
4.2.2  Reworked material 165
4.2.3  Industrial plastic scrap 166
4.3 Elastomeric gaskets 166
4.4 Pipe threads 166
4.4.1  General 166
4.4.2  Moulded threads 166
4.4.3  Taper pipe threads 166
4.5 Solvent cements 166
4.5.1  Solvent cements for PVC pipe and fittings 166
4.5.2  Solvent cements for ABS pipe and fittings 166
4.5.3  Solvent cements for joining ABS to PVC 167

5 Detailed requirements 167
5.1 Dimensions and tolerances 167
5.1.1  Non-perforated pipe 167



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 11
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7 Quality control 218
7.1 Compression strength of pipe 218
7.2 Impact resistance of pipe 218
7.3 Extrusion quality of pipe 218
7.4 Airtightness of spirally wound pipe 219
7.5 Heat reversion in PVC moulded fittings 219
7.6 Bond strength of DWC-PVC sewer pipe 219

8 Test methods 219
8.1 Conditioning 219
8.1.1  General 219
8.1.2  Conditioning for impact resistance 219
8.1.3  Test conditions 219
8.2 Compression strength test 219
8.2.1  Specimens 219
8.2.2  Baseline 220
8.2.3  Positioning of specimens 220
8.2.4  Positioning of the baseline 220
8.2.5  Loading rate 220
8.2.6  Performance requirements and failure criteria 220
8.2.7  Examination of specimens 220
8.3 Impact resistance test for pipe 220
8.3.1  Apparatus and specimens 220
8.3.2  General 220
8.3.3  Procedure 220
8.3.4  Performance requirements 221
8.3.5  Failure criteria 221
8.4 Airtightness test 221
8.4.1  General 221
8.4.2  Procedure 221
8.4.3  Failure criteria 222
8.5 Bond strength of DWC-PVC sewer pipe 222
8.6 Chemical resistance test 222

9 Markings 222
9.1 Pipe 222
9.2 Fittings 222
9.2.1  General 222
9.2.2  Fabricated fittings 222

Annexes
Annex A (informative) — Recommended quality control criteria 230
Annex B (informative) — Base inside diameters 231



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 16
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CSA B182.6:21,  Profile polyethylene (PE) sewer pipe and fittings for leak-proof sewer applications

1 Scope 236
1.1 General 236
1.2 Exclusion 236
1.3 Terminology 236

2 Reference publications 236

3 Definitions and abbreviations 237

4 General requirements 237
4.1 PE compounds 237
4.1.1  Pipe and fittings 237
4.1.2  Rotationally moulded accessories 237
4.1.3  Extruded (blow-moulded) or machined (lathed) accessories 237
4.1.4  Injection-moulded accessories 237
4.1.5  Thermal stability 237
4.2 Other compounds 237
4.3 Reworked material 237
4.4 Vent openings at pipe ends 237

5 Manufactured pipe and fittings 238
5.1 Quality of work 238
5.2 Pipe dimensions 238
5.2.1  Diameter 238
5.2.2  Wall thickness 238
5.2.3  Out-of-roundness 238
5.3 Dimensions of bell for gasket joints 238
5.4 Pipe stiffness 238
5.4.1  General 238
5.4.2  Annular profile 239
5.4.3  Helical profile 239
5.5 Fabricated PE fittings 239
5.5.1  General 239
5.5.2  Resistance to bending 239
5.5.3  Fittings with welded or reinforced components 239
5.5.4  Fittings with bell and gasket joints 239
5.6 PE accessories 239
5.7 Fabricated and moulded PVC fittings 239
5.7.1  Fabricated PVC fittings 239
5.7.2  Moulded PVC fittings 240

6 Jointing systems 240
6.1 Elastomeric gasket joints 240
6.1.1  General 240



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 17

6.1.2  Helical winding seams 240
6.1.3  Joint tightness 240
6.2 Heat fusion 240
6.3 Plain end extrusion weld 240
6.4 Other jointing systems 240

7 Quality control 240
7.1 Compression strength of pipe 240
7.2 Impact resistance of pipe 241
7.3 Weld integrity of helically wound pipe, welded bells, and spigots 241
7.4 Bond strength 241
7.4.1  General 241
7.4.2  Bond strength 241

8 Test methods 241
8.1 Conditioning 241
8.1.1  General 241
8.1.2  Conditioning for impact resistance 241
8.1.3  Conditioning for fabricated fittings 241
8.1.4  Test conditions 241
8.2 Pipe stiffness 241
8.2.1  Specimens 241
8.2.2  Test position 242
8.3 Compression strength test of pipe 242
8.3.1  Flattening 242
8.3.2  Buckling 242
8.3.3  Test evaluation 242
8.3.4  Retesting 242
8.4 Bond strength test for pipe 243
8.4.1  Corrugation valley 243
8.4.2  Side wall 243
8.5 Fabricated PE fitting tests 243
8.5.1  Bending test 243
8.5.2  Tensile and bend-back tests 243
8.6 Slow crack-growth resistance of PE pipe (NCLS) 243
8.6.1  General 243
8.6.2  Procedure 243
8.6.3  Stress 243
8.6.4  Specimens 244
8.6.5  Criteria 244

9 Markings 244
9.1 Pipe 244
9.2 Fittings 244
9.2.1  General 244
9.2.2  Fabricated fittings 244

Annexes
Annex A (informative) — Recommended quality control criteria 248



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 18
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CSA B182.8:21,  Profile polyethylene (PE) storm sewer and drainage pipe and fittings
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6.3 Type 3 soil-tight non-gasketed coupling joints 259
6.3.1  General 259
6.3.2  Compounds 260
6.3.3  Seating fit and function 260
6.3.4  Closure devices 260
6.3.5  Location and installation procedure 260
6.4 Heat fusion 260
6.5 Plain end extrusion weld 260
6.6 Other jointing systems 260

7 Quality control 261
7.1 Compression strength of pipe 261
7.2 Impact resistance of pipe 261
7.3 Weld integrity of helically wound pipe, welded bells, and spigots 261
7.4 Bond strength of pipe 261

8 Test methods 261
8.1 Conditioning 261
8.1.1  General 261
8.1.2  Conditioning for impact resistance 261
8.1.3  Conditioning for fabricated fittings 261
8.1.4  Test conditions 261
8.2 Pipe stiffness 261
8.2.1  Specimens 261
8.2.2  Test position 262
8.3 Compression strength test for pipe 262
8.3.1  Flattening 262
8.3.2  Buckling 262
8.3.3  Test evaluation 262
8.3.4  Retesting 262
8.4 Bond strength test for pipe 263
8.4.1  Corrugation valley 263
8.4.2  Side wall 263
8.5 Slow crack-growth resistance of PE pipe (NCLS) 263
8.5.1  General 263
8.5.2  Procedure 263
8.5.3  Stress 263
8.5.4  Specimens 263
8.5.5  Criteria 263
8.6 Fabricated PE fitting tests 263



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 20

8.6.1  Bending test 263
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CSA B182.11:21,  Standard practice for the installation of thermoplastic drain, storm, and sewer pipe 
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8.5 Deflection testing 288
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CSA B182.13:21,  Profile polypropylene (PP) sewer pipe and fittings for leak-proof sewer  
applications
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6.1.3  Joint proof-of-design validation 302
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CSA B182.14:21,  Profile steel reinforced polyethylene (SRPE) storm sewer pipe and fittings

1 Scope 316
1.1 General 316
1.2 Terminology 316

2 Reference publications 316

3 Definitions and abbreviations 316

4 General requirements 317
4.1 PE compounds 317
4.1.1  Pipe and fittings 317
4.1.2  Rotationally moulded accessories 317
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5.6.3  Fittings with welded or reinforced components 319
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6.2.1  Gaskets 320
6.2.2  Jointing procedures 320
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6.3 Elastomeric Type 2 silt-tight gasket joints 320
6.3.1  Gaskets 320
6.3.2  Jointing procedures 320
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6.3.3  Bell and gasket joint tightness 320
6.4 Type 3 non-gasketed coupling joints 320
6.4.1  General 321
6.4.2  Seating fit and function 321
6.4.3  Location and installation procedure 321
6.5 Heat-fusion joints 321
6.6 Plain end extrusion weld 321
6.7 Other jointing systems 321

7 Quality control 321
7.1 Compression strength of pipe 321
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7.3 Weld integrity of spirally wound pipe, welded bells, and spigots 322
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8 Test methods 322
8.1 Conditioning 322
8.1.1  General 322
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8.1.3  Conditioning for fabricated fittings 322
8.1.4  Test conditions 322
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8.3 Slow crack-growth resistance of SRPE pipe (NCLS) 323
8.3.1  General 323
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8.3.3  Stress 323
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Annexes
Annex A (informative) — Recommended quality control test frequencies 328
Annex B (informative) — Base inside diameters 329
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Annex E (informative) — Recommendations for purchase ordering 335

CSA B182.15:21,  Profile steel reinforced polyethylene (SRPE) sewer pipe and fittings

1 Scope 337
1.1 General 337
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1.2 Terminology 337

2 Reference publications 337

3 Definitions and abbreviations 337

4 General requirements 338
4.1 PE compounds 338
4.1.1  Pipe and fittings 338
4.1.2  Rotationally moulded accessories 338
4.1.3  Extruded (blow- or injection-moulded) or machined (lathed) accessories 338
4.1.4  Thermal stability 338
4.2 Other compounds 338
4.3 Reworked material 338
4.4 Steel 338

5 Manufactured pipe and fittings 339
5.1 Quality of work 339
5.2 Helical winding seams 339
5.3 Pipe dimensions 339
5.3.1  Diameters 339
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5.3.3  Reinforcing ribs 339
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5.5 Pipe stiffness 340
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5.6.1  General 340
5.6.2  Resistance to bending 340
5.6.3  Fittings with welded or reinforced components 340
5.6.4  Fittings with bell and gasket joints 340
5.7 PE accessories 340
5.8 Fabricated and moulded PVC fittings 340

6 Jointing systems 341
6.1 General 341
6.2 Elastomeric watertight gasket joints 341
6.2.1  Gaskets 341
6.2.2  Jointing procedure 341
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7 Quality control 341
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7.4 Fabricated SRPE fittings 342
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8 Test methods 342
8.1 Conditioning 342
8.1.1  General 342
8.1.2  Conditioning for impact resistance 342
8.1.3  Conditioning for fabricated fittings 342
8.1.4  Test conditions 342
8.2 Compression strength test for pipe 342
8.2.1  Flattening 342
8.2.2  Test evaluation 343
8.2.3  Retesting 343
8.3 Slow crack-growth resistance of SRPE pipe (NCLS) 343
8.3.1  General 343
8.3.2  Procedure 343
8.3.3  Stress 343
8.3.4  Specimens 343
8.3.5  Criteria 343

9 Markings 343
9.1 Pipe 343
9.2 Fittings 343
9.3 Jointing systems 343

Annexes
Annex A (informative) — Recommended quality control test frequencies 349
Annex B (informative) — Base inside diameters 350
Annex C (informative) — Fitting patterns 352
Annex D (informative) — Recommendations for purchase ordering 354



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 28

Technical Committee on Plastic 
Nonpressure Piping 
K. Ernst Oakville Stamping & Bending Limited, 

Oakville, Ontario, Canada 
Category: General Interest

Chair

S. Piper Galaxy Plastics, 
Barrie, Ontario, Canada 
Category: Producer Interest

Vice-Chair

S. Adams City of Charlottetown, 
Charlottetown, Prince Edward Island, Canada 
Category: User Interest/Regulatory Authority

S. A. Allidina Toronto, Ontario, Canada Non-voting

C. F. Baker Shell Chemical LP, 
Harmony, Pennsylvania, USA

Non-voting

M. Barrette Armtec, 
Saint-Clet, Québec, Canada

Non-voting

B. Bishop Township of Wilmot, 
Baden, Ontario, Canada 
Category: User Interest/Regulatory Authority

R. Blundell George Brown College, 
Toronto, Ontario, Canada 
Category: User Interest/Regulatory Authority

K. Campbell Canplas Industries, 
Barrie, Ontario, Canada

Non-voting

A. Ciechanowski NSF International, 
Ann Arbor, Michigan, USA

Non-voting

R. Clarke Ideal Pipe, 
Thorndale, Ontario, Canada

Non-voting

M. Conrad NSF International, 
Ann Arbor, Michigan, USA

Non-voting



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 29

D. Currence The Plastics Pipe Institute, 
Irving, Texas, USA 
Category: General Interest

A. De Francesca City of Toronto, 
Toronto, Ontario, Canada

Non-voting

J. DeRose Intertek Testing Services, Ltd, 
Mississauga, Ontario, Canada

Non-voting

R. Detterman OxyVinyls, LP, 
Avon Lake, Ohio, USA 
Category: General Interest

C. Diez Soleno Inc., 
St-Jean-sur-Richelieu, Québec, Canada 
Category: Producer Interest

L. Douglas NOVA Chemicals Corporation, 
Calgary, Alberta, Canada

Non-voting

D. Doyle The Dow Chemical Company, 
Freeport, Texas, USA

Non-voting

W. Falcomer The Corporation of the City of Ottawa, 
Ottawa, Ontario, Canada 
Category: User Interest/Regulatory Authority

W. Fallow Technical Inspection Services, Dept of Public Safety, 
Fredericton, New Brunswick, Canada 
Category: User Interest/Regulatory Authority

C. Ferneyhough Power Precast Solutions Ltd., 
Concord, Ontario, Canada

Non-voting

D. Flucker Minesing, Ontario, Canada 
Category: User Interest/Regulatory Authority

L. Gill IPEX Management Inc, 
Oakville, Ontario, Canada

Non-voting

A. C. Granzow NIBCO INC, 
Elkhart, Indiana, USA

Non-voting



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 30

G. L. Groen Infra Pipe Solutions Ltd, 
Mississauga, Ontario, Canada

Non-voting

P. Guttilla Bow Plumbing Group, 
Montréal, Québec, Canada 
Category: Producer Interest

F. Hampton III Lubrizol Advanced Materials, Inc., 
Cleveland, Ohio, USA 
Category: General Interest

B. E. Hauger Bryan Hauger Consulting, Inc., 
Boulder, Colorado, USA

Non-voting

E. Ho IAPMO Group, 
Markham, Ontario, Canada

Non-voting

K. S. Hui Ontario Ministry of Municipal Affairs, 
Toronto, Ontario, Canada 
Category: User Interest/Regulatory Authority

M. P. Huynh J-M Manufacturing Co., Inc. dba JM Eagle, 
Los Angeles, California, USA

Non-voting

N. Ketabi NanoXplore Inc., 
Montréal, Québec, Canada

Non-voting

W. Korrall Wayne Korrall Consulting, 
Edmonton, Alberta, Canada 
Category: General Interest

J. Kurdziel Advanced Drainage Systems, Inc., 
Fort Wayne, Indiana, USA

Non-voting

A. Lathia CSA Group, 
Cleveland, Ohio, USA

Non-voting

S. Leroux IPEX Management Inc., 
Verdun, Québec, Canada

Non-voting

A. Leroux IPEX Management Inc, 
Verdun, Québec, Canada 
Category: Producer Interest



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 31

R. Mata American Society of Plumbing Engineers, 
Mentor, Ohio, USA

Non-voting

G. F. Mulhern Ontario Concrete Pipe Association, 
Kitchener, Ontario, Canada

Non-voting

A. I. Murra Abraham Murra Consulting, 
Oakville, Ontario, Canada

Non-voting

A. Navarro Advanced Drainage Systems, Inc., 
Mississauga, Ontario, Canada 
Category: Producer Interest

C. Neath ADS Canada, 
Guelph, Ontario, Canada

Non-voting

H. Nurwadi Charlotte Pipe and Foundry Company, 
Monroe, North Carolina, USA 
Category: Producer Interest

E. F. Palermo Palermo Plastics Pipe Consulting, 
Daufuskie Island, South Carolina, USA 
Category: General Interest

D. Pavlovic Infra Pipe Solutions Ltd, 
Mississauga, Ontario, Canada 
Category: Producer Interest

F. P. Pozzebon City of Sault Ste. Marie/Engineering Dept./Building 
Div, 
Sault Ste. Marie, Ontario, Canada 
Category: User Interest/Regulatory Authority

V. Rohatgi Chevron Phillips Chemical Co., 
Bartlesville, Oklahoma, USA 
Category: General Interest

D. Sanders Contech Engineered Solutions LLC, 
West Chester, Ohio, USA 
Category: Producer Interest

K. Sarrami City of Toronto, 
Toronto, Ontario, Canada 
Category: User Interest/Regulatory Authority



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 32

S. Scott NAPCO Royal Pipe & Fittings, a Westlake Chemical 
Company, 
Woodbridge, Ontario, Canada 
Category: Producer Interest

V. Sharma StormCon Products Inc., 
Brampton, Ontario, Canada

Non-voting

P. Sharma Hamilton Kent, 
Toronto, Ontario, Canada 
Category: Producer Interest

A. Velasquez Shell Chemical LP, 
Sewickley, Pennsylvania, USA 
Category: General Interest

K. Wong Uponor, 
Mississauga, Ontario, Canada 
Category: General Interest

S. Chung CSA Group, 
Toronto, Ontario

Project Manager



CSA B1800:21 Thermoplastic nonpressure piping compendium

January 2021 © 2021 Canadian Standards Association 33

Preface 
This is the seventh edition in the form of a compendium of the CSA B181 and CSA B182 series of 
Standards, published as CSA B1800, Thermoplastic nonpressure piping compendium. It supersedes the 
previous editions of the compendium, published in 2018, 2015, 2011, 2006, 2002, and 1999. It consists 
of the following Standards:
• the fifth edition of CSA B181.0, Definitions, general requirements, and methods of testing for 

thermoplastic nonpressure piping, which supersedes the previous editions published in 2018, 2015, 
2011, and 2006;

• the twelfth edition of CSA B181.1, Acrylonitrile-butadiene-styrene (ABS) drain, waste, and vent pipe 
and pipe fittings, which supersedes the previous editions published in 2018, 2015, 2011, 2006, 2002, 
1999, 1996, 1990, 1985, 1973, and 1967;

• the thirteenth edition of CSA B181.2, Polyvinylchloride (PVC) and chlorinated polyvinylchloride (CPVC) 
drain, waste, and vent pipe and pipe fittings, which supersedes the previous editions published in 
2018, 2015, 2011, 2006, 2002, 1999, 1996, 1990, 1987, 1985, 1973, and 1967;

• the ninth edition of CSA B181.3, Polyolefin and polyvinylidene fluoride (PVDF) laboratory drainage 
systems, which supersedes the previous editions published in 2018, 2015, 2011, 2006, 2002, 1999, 
1986, and 1971;

• the ninth edition of CSA B181.5, Coextruded acrylonitrile-butadiene-styrene/polyvinylchloride  
(ABS/PVC) drain, waste, and vent pipe, which supersedes the previous editions published in 2018, 
2015, 2011, 2006, 2002, 1999, 1995, and 1994;

• the thirteenth edition of CSA B182.1, Plastic drain and sewer pipe and pipe fittings, which supersedes 
the previous editions published in 2018, 2015, 2011, 2006, 2002, 1999, 1996, 1992, 1987, 1983, 
1977, and 1967;

• the tenth edition of CSA B182.2, PSM type polyvinylchloride (PVC) sewer pipe and fittings, which 
supersedes the previous editions published in 2018, 2015, 2011, 2006, 2002, 1999, 1995, 1990, and 
1983;

• the eleventh edition of CSA B182.4, Profile polyvinylchloride (PVC) sewer pipe and fittings, which 
supersedes the previous editions published in 2018, 2015, 2011, 2006, 2002, 1999, 1997, 1992, 1990, 
and 1983;

• the eighth edition of CSA B182.6, Profile polyethylene (PE) sewer pipe and fittings for leak-proof 
sewer applications, which supersedes the previous editions published in 2018, 2015, 2011, 2006, 
2002, 1999, and 1992;

• the sixth edition of CSA B182.8, Profile polyethylene (PE) storm sewer and drainage pipe and fittings, 
which supersedes the previous editions published in 2018, 2015, 2011, 2006, and 2002;

• the ninth edition of CSA B182.11, Standard practice for the installation of thermoplastic drain, storm, 
and sewer pipe and fittings, which supersedes the previous editions published in 2018, 2015, 2011, 
2006, 2002, 1999, 1995, and 1967;

• the fourth edition of CSA B182.13, Profile polypropylene (PP) sewer pipe and fittings for leak-proof 
sewer applications, which supersedes the previous editions published in 2018, 2015 and 2011;

• the third edition of CSA B182.14, Profile steel reinforced polyethylene (SRPE) storm sewer pipe and 
fittings, which supersedes the previous edition published in 2018 and 2015; and

• the third edition of CSA B182.15, Profile steel reinforced polyethylene (SRPE) sewer pipe and fittings, 
which supersedes the previous edition published in 2018 and 2015.

The major changes in this new edition are
• clarification that venting of combustion gases is not covered by CSA B181.0, CSA B181.1, and  

CSA B181.2;
• clarification that carbon black dispersion is applicable only to pipe in CSA B181.1;
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• revision to the number of specimens to dimension in CSA B181.1, CSA B181.2, CSA B181.3,  
CSA B182.1, and CSA B182.2;

• revision to the weld integrity test in CSA B182.6, CSA B182.8, CSA B182.13, CSA B182.14, and  
CSA B182.15;

• removal of the airtightness test in CSA B182.6, CSA B182.8, CSA B182.13, CSA B182.14, and  
CSA B182.15;

• revision to the specimen requirements for the pipe stiffness and compression strength tests in  
CSA B182.6, CSA B182.8, and CSA B182.13;

• revision to the base inside diameter requirements in Table B.1 of CSA B182.6 and CSA B182.8 and 
Tables B.1 and B.2 in CSA B182.13;

• revision to the scope and additional requirements included for recycled materials in CSA B182.8; and
• revision to the PE compound requirements in CSA B182.8.

These Standards are considered suitable for use for conformity assessment within the stated scopes of 
the Standards.

These Standards were prepared by the Technical Committee on Plastic Nonpressure Piping, under the 
jurisdiction of the Strategic Steering Committee on Construction and Civil Infrastructure, and have been 
formally approved by the Technical Committee.

These Standards have been developed in compliance with Standards Council of Canada requirements 
for National Standards of Canada. They have been published as National Standards of Canada by CSA 
Group.
Notes: 
1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.
2) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it 

remains the responsibility of the users of the Standard to judge its suitability for their particular purpose.
3) This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code 

of good practice for standardization as “substantial agreement. Consensus implies much more than a simple 
majority, but not necessarily unanimity”. It is consistent with this definition that a member may be included in 
the Technical Committee list and yet not be in full agreement with all clauses of this Standard.

4) To submit a request for interpretation of this Standard, please send the following information to 
inquiries@csagroup.org and include “Request for interpretation” in the subject line: 
a) define the problem, making reference to the specific clause, and, where appropriate, include an 

illustrative sketch;
b) provide an explanation of circumstances surrounding the actual field condition; and
c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the 

issue.
Committee interpretations are processed in accordance with the CSA Directives and guidelines governing 
standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.

5) This Standard is subject to review within five years from the date of publication. Suggestions for its 
improvement will be referred to the appropriate committee. To submit a proposal for change, please send the 
following information to inquiries@csagroup.org and include “Proposal for change” in the subject line: 
a) Standard designation (number);
b) relevant clause, table, and/or figure number;
c) wording of the proposed change; and
d) rationale for the change.

standardsactivities.csa.ca
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CSA B181.0:21
Definitions, general requirements, and 
methods of testing for thermoplastic 
nonpressure piping

1 Scope

1.1 Scope of the B1800 compendium
This Standard covers thermoplastic nonpressure piping, including
a) drain, waste, and vent pipe and pipe fittings;
b) sewer and storm pipe and pipe fittings; and
c) accessories such as factory-assembled expansion joints, closet flanges, backwater valves, and 

cleanouts.
Note: This Standard does not specify requirements for venting of combustion gases. In Canada, ULC S636 specifies 
testing and marking requirements for pipe, fittings, and accessories intended for venting of combustion gases. In 
the United States, UL 1738 specifies testing and marking requirements for pipe, fittings, and accessories intended 
for venting of combustion gases.

1.2 Scope of this Standard
This Standard specifies general requirements for compounds and for manufactured pipe and pipe 
fittings, the relevant test methods, and marking requirements.

1.3 Intent of this Standard
This Standard is intended to be used in conjunction with one of the other Standards in the CSA B181 or 
CSA B182 series to form a complete Standard for a particular product.

1.4 Terminology
In this Standard, “shall” is used to express a requirement, i.e., a provision that the user is obliged to 
satisfy in order to comply with the Standard; “should” is used to express a recommendation or that 
which is advised but not required; and “may” is used to express an option or that which is permissible 
within the limits of the Standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a 
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as 
requirements.

Annexes are designated normative (mandatory) or informative (non-mandatory) to define their 
application.


