A\ CSA A257 Series:14
= CSA

é @ B (reaffirmed 2019)
\ g_ Group

Standards for concrete pipe and
manhole sections



https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

Legal Notice for Standards

Canadian Standards Association (operating as “CSA Group”) develops standards through a consensus standards development process
approved by the Standards Council of Canada. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus and develop a standard. Although CSA Group administers the process and establishes rules to promote fairness in
achieving consensus, it does not independently test, evaluate, or verify the content of standards.

Disclaimer and exclusion of liability

This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without
limitation, implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its
non-infringement of any third party’s intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency
of any of the information published in this document. CSA Group makes no representations or warranties regarding this document'’s
compliance with any applicable statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYE:_,
DIRECTORS, OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR E. PENSES,
HOWSOEVER CAUSED, INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUL, BU_'NESS
INTERRUPTION, LOST OR DAMAGED DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN.CC. 'TRACT,
TORT (INCLUDING NEGLIGENCE), OR ANY OTHER THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACC.SS 1O OR
POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA GROUP HAS BEEN ADVISED OF THE POSSIBILITY C®.SUH C~MAGES,
INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group is not undertaking to render professional or othei services for or on behalf
of any person or entity or to perform any duty owed by any person or entity to another person or er*v. ‘he information in this
document is directed to those who have the appropriate degree of experience to use and apply its conter. s. ana « SA Group accepts no
responsibility whatsoever arising in any way from any and all use of or reliance on the information cont ined  this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related ¢ >cume. ts. CSA Group has no power, nor
does it undertake, to enforce compliance with the contents of the standards or other documents 1. nub! shes.

Intellectual property rights and ownership

As between CSA Group and the users of this document (whether it be in printed or elc =t C..i form), CSA Group is the owner, or the
authorized licensee, of all works contained herein that are protected by copyrigh’, all trac'z-marks (except as otherwise noted to the
contrary), and all inventions and trade secrets that may be contained in this documnt, w ether or not such inventions and trade secrets
are protected by patents and applications for patents. Without limitation, . e ur.~uthorized use, modification, copying, or disclosure of
this document may violate laws that protect CSA Group’s and/or others’ intelic ~tua: property and may give rise to a right in CSA Group
and/or others to seek legal redress for such use, modification, copying, ‘»r disclosare. To the extent permitted by licence or by law, CSA
Group reserves all intellectual property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements o. this Z:andard may be the subject of patent rights. CSA Group shall not
be held responsible for identifying any or all such patent rigits.:! 'sers of this standard are expressly advised that determination of the
validity of any such patent rights is entirely their own resnon.iity.

Authorized use of this document
This document is being provided by CSA Group for 'nforinational and non-commercial use only. The user of this document is authorized
to do only the following:

If this document is in electronic form:

e load this document onto a computar 1 cthe sole purpose of reviewing it;
e search and browse this document, and

e print this document if it is in PT" for, ~at.

Limited copies of this docume. t in orint or paper form may be distributed only to persons who are authorized by CSA Group to have
such copies, and only if this Legai >lotice appears on each such copy.

In addition, use’s ma, not « »d may not permit others to

e alter this docum<nt in any way or remove this Legal Notice from the attached standard;
e sell this document \ iithout authorization from CSA Group; or

* make an elt -tronic copy of this document.

If you 'o nou. yree with any of the terms and conditions contained in this Legal Notice, you may not load or use this document or
m:. = any <opie ., of the contents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this
“acur. ert constitutes your acceptance of the terms and conditions of this Legal Notice.

N

CSA
sp Group


https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

Standards Update Service

A257 Series-14
June 2014

Title: Standards for concrete pipe and manhole sections
Pagination: 92 pages (xii preliminary and 80 text), each dated June 2014

To register for e-mail notification about any updates to this publication

e go to shop.csa.ca

¢ click on CSA Update Service

The List ID that you will need to register for updates to this publication s 2423198.

If you require assistance, please e-mail techsupport@csagioup org or call 416-747-2233.

Visit CSA Group's policy on privacy at csagroup.or 1/lejal to find out how we protect your
personal information.


http://shop.csa.ca
http://csagroup.org/legal
https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

A257 Series-14
Standards for concrete pipe
and manhole sections

o\
‘I; CSA
3 Group
-

™A tru le-r.ark of the Canadian Standards Association, operating as “CSA Group”

Published in June 2014 by CSA Group
A not-for-profit private sector organization
5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6
1-800-463-6727 © 416-747-4044

Visit our Online Store at shop.csa.ca


http://shop.csa.ca
https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

To purchase sta.xdards and related publications, visit our Online Store at shop.csa.ca or call toll-free
1-800-462-6727 or 416-747-4044.

ISLN $78-1-77139-634-9

© 2014 CSA Group

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


http://shop.csa.ca
https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

© 20714 CSA Group Standards for concrete pipe and manhole sections

Contents

Technical Committee on Concrete Pipe x

Preface xii

A257.0-14, Methods for determining physical properties of circular precast concrete pipe,
manhole sections, catch basins, and fittings

1 Scope 3
2 Reference publications 3
3 General requirements 4

4 Three-edge-bearing test 4
4.1 General 4

4.2  Apparatus 4

4.3 Procedure 35

4.4 Calculation 6

5 Concrete compression tests 6
5.1 General 6

5.2  Cylinders 6

53 Testing 7

5.4  Core strength test 7

6 Absorption test 7

6.1 Test specimens 7

6.2  Procedure for boiling absorption test 7
6.2.1 Drying specimens 7

6.2.2 Weighing dried specimens 7

6.2.3 Immersion and boiling 7

6.2.4 Reweighing wet specimens 7

6.2.5 Scale sensitivity 7

6.2.6 Calculation and report R

7 Hydrostatic test 8

7.1 General 8

7.2 Test procedure. 8

7.2.1 Test period 8

7.2.2 Pipesin pioper alignment 8

7.2.3 Pipes in n.aximum deflected position 9
7.2.4 Joints ur.der differential load 9

7.2.5 Te.ting frequency 9

7.2.5 netesting 9

7.2:7 ‘Manl oles 9

8 CFlat slab top test 9

2.1 Summary of test 9

8.2  Significance and use 9
8.3  Procedure 9

)

June 2014


https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

A257 Series-14 © 2014 CSA Group

9 Manhole step test 70
9.1 Summary of test 70
9.2  Significance and use 10
9.3  Apparatus 710

9.4  Procedure 10

Annexes
A (informative) — Vacuum testing of circular concrete pipe 14

Tables
1 — Test loads for pipes under differential load 10
2 — Hydrostatic testing frequency 11

Figures

1 — Three-edge-bearing load test 72

2 — Gauge leaf for measuring cracks 13
3 — Flat slab top with access opening 13

A257.1-14, Non-reinforced circular concrete culvert, storm drein, -ew - pipe, and fittings
1 Scope 19

2 Reference publications 20

3 Conformance 20

4 Materials and manufacture 20

4.1 Materials 20

4.1.1 Cement and supplementary cementing materials 20
4.1.2 Aggregate 21

4.1.3 Admixtures 217

4.2  Manufacture 21

4.2.1 Mixing 21

4.2.2 Curing 21

5 Dimensions and permissible .~iations 22
5.1 Designated internal dia neer 22

5.2 Permissible variatiors in Cimiensions 22
5.2.1 Internal diameter.22

5.2.2 Wall thickness “?2

5.2.3 Length of pipe .

5.2.4 Length of tw> opposite sides 22

5.3  Straightness 22

6 Gener.l requirements 23

6.1 Qua'ity of work and finish 23
6:1:1 Freecom from defects 23
6.1.2 Finish of ends 23

6.2 Joints 23

&3 Specials 23

6.3.1 General requirements 23
6.3.2 Fabricated branches 23

6.4 Repairs 23

1w June 2014


https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

© 2074 CSA Group Standards for concrete pipe and manhole sections

7 Test requirements 23

7.1 General 23

7.1.1 Selection 23

7.1.2 Number 23

7.2 Testing facilities and equipment 24
7.2.1 Facilities 24

7.2.2 Equipment 24

7.3 Pipe crushing strength 24

7.4 Absorption test 24

7.5  Hydrostatic test 24

8 Test methods 24

8.1 General 24

8.1.1 Measurement and inspection 24
8.1.2 Defective pipe 25

8.2  Pipe crushing strength by three-edge-bearing test 25
8.3  Absorption test 25

8.3.1 Determination 25

8.3.2 Specimens 25

8.4  Hydrostatic test 25

8.4.1 Determination 25

8.4.2 Presoaking 25

9 Marking and inspection 25
9.1 Marking 25
9.2  Inspection 25

Tables
1 — Physical and dimensional requirements for non-re’nfo ced pipe 26
2 — Permissible variations in diameter, mm 27

A257.2-14, Reinforced circular concre.c culvert, storm drain, sewer pipe, and fittings
1 Scope 37
2 Reference publications 32

3 Acceptance of design An ' coformance 32
3.1 Basis of acceptance ¢ design 32
3.2  Conformance 73

4 Materials and manu.’acture 33

4.1 Materialz' 3_

4.1.1 Cemei t ar.d supplementary cementing materials 33
4.1.2 Aogregar> 33

4.1.3 Adinixtures 33

4.1.4. Rew orcement 33

4. .Aany facture 34
12,1 Mixing 34
4.2.2 Curing 34

5 Dimensions and permissible variations 34
5.1 Designated internal diameter 34
5.2 Permissible variations in dimensions 35

June 2014 |4


https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

A257 Series-14 © 2014 CSA Group

5.2.1 Internal diameter 35

5.2.2 Wall thickness 35

5.2.3 Length of pipe 35

5.2.4 Length of two opposite sides 35

6 General requirements 35

6.1 Quality of work and finish 35
6.1.1 Freedom from defects 35
6.1.2 Finish of ends 35

6.2 Joints 35

6.3 Lift holes 35

6.4  Specials 35

6.4.1 General requirements 35
6.4.2 Fabricated branches 36

6.5 Repairs 36

7 Design requirements 36
7.1 General 36

7.2 Steel areas 36

7.3 Special designs 36
7.4 Jacking pipe 36

8 Steel reinforcement 37

8.1 Placement of reinforcement 37

8.2  Reinforcementin bell 37

8.3  Permissible variations in the position of reinforcement 37
8.4  Longitudinals 38

8.5  Laps, welds, and splices 38

8.6  Inspection of reinforcement 38

9 Test requirements 38

9.1 General 38

9.1.1 Selection 38

9.1.2 Number 39

9.2  Testing facilities and equipment ’9

9.2.1 Facilities 39

9.2.2 Equipment 39

9.3  Strength tests 39

9.3.1 D-load strength by thre »>-<dce-bearing test 39

9.3.2 Interpolation of ultir-ate saength D-load to design strength D-load 39
9.3.3 Three-edge-bear/ic te.t 39

9.3.4 Concrete comp >ssic 1 tests (with permission of owner) 40
9.4  Absorption test 4

9.5 Hydrostatic wsts 41

10 Test methds 47

10.1 General 41

10.7.1 winasurement and inspection 41
101.2 Defective pipe 41

10.2 . _Three-edge-bearing test 471
10.2  Compression test 41

v0.3.1 Cylinders 41

10.3.2 Cores 41

10.4 Absorption test 42

10.4.1 Determination 42

vi June 2014


https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

© 2074 CSA Group Standards for concrete pipe and manhole sections

10.4.2 Specimens 42
10.5 Hydrostatic test 42
10.5.1 Determination 42
10.5.2 Presoaking 42

11 Marking and inspection 42
11.1  Marking 42
11.2 Inspection 42

Tables

1 — 50-D reinforced concrete pipe 43

2 — 65-D reinforced concrete pipe 45

3 — 100-D reinforced concrete pipe 47

4 — 140-D reinforced concrete pipe 49

5 — Permissible variation in internal diameter 51

Figures
1 — Quadrant reinforcing 52
2 — Triple cage arrangement 53

A257.3-14, Joints for circular concrete sewer and culvert pipe, mu 1nole sections, and
fittings using rubber gaskets

1 Scope 57

2 Reference publications 57

3 Conformance 58

4 Performance requirements for joints 5§

5 Design of joints 59
5.1 Pipe 59

5.2 Gaskets 59

5.3 Lubricant 59

6 Permissible tolerances 0
7 Repairs 60
8 Rubber gaskets an ! o' l-resistant rubber gaskets 60

9 Methods of tes. for gaskets 617

9.1 Tests <47

9.2  Tensile stength and elongation 67
9.3 _Hadness 61

9.4 . Cuw oression set 61

9..  .\ccelzrated aging 61

2.6 “Water absorption 61

\9 Storage 61

11 Inspection 67

June 2014 vii


https://www.stdhive.com/standards/csa-a257-series-14-r2019-pdf/

A257 Series-14 © 2014 CSA Group

Tables
1 — Physical requirements for rubber gaskets 62

A257.4-14, Precast reinforced circular concrete manhole sections, catch basins, and
fittings

1 Scope 65
2 Reference publications 65

3 Acceptance of design and conformance 66
3.1 Basis of acceptance 66
3.2  Flatslab top design 67

4 Materials and manufacture 67

4.1 Materials 67

4.1.1 Cement and supplementary cementing materials 67
4.1.2 Aggregate 67

4.1.3 Admixtures 67

4.1.4 Reinforcement 67

4.2 Manufacture 68

4.2.1 Mixing 68

4.2.2 Curing 68

5 Design 69
5.1 Designs 69
5.2  Modified and special designs 69

6 Steel reinforcement 70

6.1 Base, riser, and conical top sections 70

6.1.1 Circumferential reinforcement 70

6.1.2 Longitudinal reinforcement 71

6.1.3 Joint reinforcement 77

6.1.4 Reinforcement cover 71

6.2  Steel hoop circumferential reinforcement for manhole components up to 1830 mm diameter 71
6.3  Circumferential reinforcement in grade rings 72

6.4 Base slabs and floors 72

6.5  Flatslab tops 72

7 Joints 73

8 Test requirements 73

8.1 General 73

8.1.1 Selection 73

8.1.2 Number and type of test required 73
8.2  Testing facilities and equipment 73
8.2.1 Facilities 73

8.2.2 Equipment 73

8.3  Concrete compressive strength 73
8.3.1 General 73

8.3.2 Cylinder test 74

8.3.3 Coretest 74

8.4  Absorption test 74

8.5  Flatslab top test 74

8.6  Retests of manhole sections 74

| 4 June 2014



© 2074 CSA Group Standards for concrete pipe and manhole sections

9 Test methods 75

9.1 General 75

9.1.1 Measurement and inspection 75
9.1.2 Defective sections 75
9.2  Compression tests 75
9.2.1 Cylinders 75

9.2.2 Cores 75

9.3  Absorption test 75
9.3.1 Determination 75
9.3.2 Specimens 75

9.4  Flatslab top test 75

10 Permissible variations 76

10.1 Internal diameter 76

10.2 Wall thickness 76

10.3 Length of two opposite sides 76

10.4 Length of sections 76

10.5 Position and area of reinforcement 76
10.5.1 Position 76

10.5.2 Area 76

11 Manhole steps and ladders 76

11.1  General 76

11.2 Requirements 76
11.3 Design 77

11. Materials 77

4
11.5 Dimensions 77

11.6 Test requirements 77
11.6.1 General 77

11.6.2 Horizontal load test 77
11.6.3 Vertical load test 78
11.6.4 Retest 78

11.7 Test methods 78

12 General requirements 78
12.1  Quality of work and finish 78
12.1.1 Freedom from defects 78
12.1.2 Finish of ends 79

12.2 Repairs 79

13 Marking and inspection 79
13.1 Marking 79
13.2 Inspection 79

Figures

1 — Steel hoop location — Two hoops 79
2 — Steel hoop location — Three hoops 80
3 — Steel hoop location — Four hoops 80

June 2014 IX



A257 Series-14 © 2014 CSA Group

Preface

This is the sixth edition of CSA A257 Series, Standards for concrete pipe and manhole sections. It supersedes
the previous editions published in 2009, 2003, 1992, 1982, and 1974.

This is a performance Standard. As with the previous editions, the Standards contained in this edition
include requirements for
(a) the determination of physical properties;
(b) non-reinforced circular concrete pipe;
(c) steel-reinforced circular concrete pipe; and
(d) joints for concrete pipe.

The major change in this new edition is the clarification that this is a performance Standard.

CSA acknowledges that the development of these Standards was made possible, in part, by the financial
support of the Canadian concrete pipe and manhole producers.

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

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 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.
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Methods for determining physical
properties of circular precast
concrete pipe, manhole sections,
catch basins, and fittings

1 Scope

1.1

This performance Standard applies to circular precast concrete pipe, manhole (maintenance hole)
sections, and accessories intended for

(a) use as sewer pipe for the conveyance of sewage, industrial wastes, and storm water; and

(b) the construction of culverts.

1.2

This Standard describes the following procedures for testing circular precast concrete pipe, manhole
sections, and joints:

(a) three-edge-bearing test (see Clause 4);

(b) concrete compression tests (see Clause 5);

(c) absorption test (see Clause 6);

(d) hydrostatic test (see Clause 7);

(e) flat slab top test (see Clause 8); and

(f) manhole step tests (see Clause 9).

1.3
This Standard does not apply to cast-in-place elements or to non-circular precast concrete pipe, manhole,
or catch basin sections.

1.4
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.

2 Reference publications
This Standard refers to the following publications, and where such reference is made, it shall be to the
edition listed below, including all amendments published thereto.
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