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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Scope

part of ISO 15835 specifies requirements for reinforcement couplers,/hereafter called cou
i for splicing of steel reinforcing bars.

crete structures under predominantly static loads and additional‘requirements for couplers to

ctures subject to high cycle elastic fatigue loading and/or to Iow'¢Cycle elastic-plastic reverse log

part of ISO 15835 is intended to be applicable in relation to the various reinforced cong
dards as well as in relation to the various standards forssteel reinforcing bars.

part of ISO 15835 also provides directions for the*evaluation of conformity of couplers.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition| gited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

6935-2, Steel forthe reinforcement of concrete — Part 2: Ribbed bars

9001, Quality\management systems — Requirements

15630=t;*Steel for the reinforcement and prestressing of concrete — Test methods — Part 1:
, wite\rod and wire

npression-only couplers such as end-bearing sleeves are not covered by this part of ISO 15835.

blers, to be

part of ISO 15835 specifies requirements for couplers to be used for mechanical splices in reinforced

be used in
ding.

rete design

For dated
referenced

Reinforcing

ISO

10059-2:200Y, Steels 10r the reinforcement or concrete — RKeinitorcement couplers ror mecna

of bars — Part 2: Test methods

ISO

16020, Steel for the reinforcement and prestressing of concrete — Vocabulary
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3 Terms and definitions

For the purposes of this part of ISO 15835, the terms and definitions given in ISO 16020 and the following

apply.

3.1

coupler length
actual length of the coupler including all load-transferring parts, if more than one, and including lock nuts, if

any

3.2

length of r$echanica| splice
coupler length plus two times the nominal bar diameter at both ends of the coupler

NOTE 1

3.3

mechanicall splice

complete a
other comp

3.4

bnents providing a splice of two reinforcing bars

reinforcement coupler

coupling sle
transfer of 4

— couplin

— threade¢d coupler is a threaded device for joining reinforcing bars with matching threads

35
slip
permanent

3.6

xial tension and/or compression from one bar to the other.where

g sleeve is a device fitting over the ends of two reinforging bars,

slip measurement device

ensemble ¢

3.7
qualificatiq
test perforn

n test

[his is a conventionally agreed definition to take account of the affected zone in an approximate\way.

ssembly of a coupler or an end-bearing sleeve including any additionak intervening materig

extension of a mechanical splice after®eing loaded to a defined load level

pnstituted by the extensometer and any system used to fix it to the mechanical splice

ed at the initiation-of a product to demonstrate that the properties conform to the requirements

or

eve or threaded coupler for mechanical splices of reinforcement bars for the purpose of provifling
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4 Symbols
See Table 1.
Table 1 — Symbols
Symbol Unit Designation
Ag % Percentage elongation after fracture on an original gauge length of 54
Aqq % Percentage elongation after fracture on an original gauge length of 104
Agt % Percentage total elongation at maximum tensile force, F, .,
d mm Nominal diameter of the reinforcing bar
Frax N Maximum tensile force
N — Specified number of load cycles in axial load fatigue. test
Rep, spec MPa2 Specified characteristic (or nominal) yield strength’value of the reinforcing bar
R spec MPa Specified (or nominal) tensile strength valug, of the reinforcing bar
(Rm/ReH)spec — Specified tensile/yield strength ratio of‘the reinforcing bar
Uy, g, Upg mm Residual elongation after 4, 8, 20 cycles, respectively
20, MPa Stress range for high cycle fatigue test
Omax MPa Maximum stress in axial Joad fatigue test
Ormin MPa Minimum stress in axial load fatigue test

a |1 MPa=1N/mm?

5 [Requirements

5.1 General

The| requirements apply to the coupler even though the check of the properties of the coupler is cgrried out on
a mechanical splice that has been installed in accordance with the manufacturer's written instructions.

Thel technical requirements-for couplers are related to the following properties where a) and b) arg mandatory
while ¢) and d) are related to categories defined in Annex C:

a) |strength and‘ductility under static forces;
b) |slip understatic forces;

c) |properties under high cycle fatigue loading in the elastic range;

d) properties under low cycle reverse loading in the elastic-plastic range.
Testing of these properties shall be carried out in accordance with ISO 15835-2.
Further requirements are specified for:

e) identification and marking;

f) installation instructions.

© 1SO 2009 — All rights reserved 3
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Additional requirements can exist in the reference standard for the steel reinforcing bars to be connected in
the mechanical splice. In this case, the purchaser and the supplier should agree on any additional technical
requirements.

If a material other than steel is used in a coupler, the suitability for use of such material in fire-rated structures

as well as any health implications should be evaluated.

5.2 Strength and ductility under static forces

5.21 General

Strength ar|d ductility of the mechanical splice shall be verified by testing to satisfy the requirements-of)poth
5.2.2 and 5|2.3 with the following exception.

If all samplgs of the mechanical splice tensile strength tests fail outside the length of the mechanical splice
and the tesi results satisfy the product standard of the bar, no further verification of tensile strength or dudtility
of the mecHanical splice is required.

5.2.2 Strgngth

The tensile strength of the mechanical splice shall be at least Rgy gpec % (Rm/RéH)spec:

If Ry spec ip the only value specified in the reinforcing bar standard, the.fensile strength of the mechanical
splice shallfpe at least Ry, gpec-

5.2.3 Dudtility

The ductility of spliced bars shall be verified directly by option 1. Subject to national provisions, the ind|rect
method of gption 2 may also be used.

Requireme:I::s for ductility of spliced bars should.ensure that the use of the mechanical splice maintaips a
minimum amount of ductility in the reinforcement.Ductility of the coupler itself is not subject to testing.

Option 1) The minimum Agt measured in_accordance with ISO 15630-1 in the reinforcing bar outside| the
length of the mechanical splice shall not.be less than 0,74, where 4 is the specified characteristic value of
the reinforc|ng bar taken from ISO 6935-2.

Where Agt Js not specified for the reinforcing bars, a minimum value of 3 % should be reached in the| bar
outside the [mechanical splice-before failure of the test piece.

NOTE1  The Ag value specified for the reinforcing bars is normally a characteristic value. Since it is not practical to
specify a chdracteristic Agt value for mechanical splices, a minimum value for the bar is specified.

NOTE 2  If an4gor 44, value is specified for the reinforcing bars instead of an 4, value, this value cannot be used for
evaluation off mechanical splices since the failure could occur within the mechanical splice; the 45 or 4,, value cannotjthen
be determinad

Option 2) The samples tested shall have a 99 % characteristic strength of not less than the minimum
specified tensile strength of the reinforcing bar. Where this criterion is not fulfilled, further samples may be
tested to increase the population size.

NOTE 3  Annex E gives an example of the calculation of 99 % characteristic strength based on test results.

If couplers are used to connect bars of different sizes, strength and ductility, requirements shall be based on
the smaller reinforcing bar diameter.

© 1SO 2009 - All rights reserved
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5.3  Slip under static forces

5.3.1 Testing requirements
The slip shall be found by one of the following two options for testing.

Option 1) The slip across the mechanical splice shall be found as the measured length of the mechanical
splice under a force corresponding to at least 0,6Rgp gpec, Where Rgpy gpec is the specified yield strength of the
reinforcing bar minus the calculated length of an unspliced bar under similar force.

Oplion 2; The s Ip across the mechanical splice Shall be found as the measured Iengtli of the |[mechanical

spli¢e after unloading from a load level of at least 0,6Rqyy gpec, Where Ropy g is the specified yield strength of
the feinforcing bar minus the length prior to loading.

5.3.2 Slip requirement
Thejtotal slip value measured shall not exceed 0,10 mm.
NOTE Slip requirement is important for limitation of crack widths in reinforced conerete structures.

For|certain types of couplers, e.g. couplers with a length larger than 300 mm for bars with a diageter larger
than 40 mm, a greater slip than 0,10 mm may be accepted if specifiéd in national provisions.

5.4| Properties under high cycle elastic fatigue loading

5.401 Fatigue properties
Meghanical splices of category F shall sustain a fatigue loading of at least 2 megacycles with a sfress range,
20,| of 60 MPa without failure. The upper stress, oy,,,, in the test shall be 0,6Rgy gpec- Other vglues for the
max)imum stress, the stress range or the number of cycles may be specified in national provisions.
Thelfollowing acceptance criteria shall be\complied with:

— |if all test samples resist the fatigue loading, the test is passed;

— |if one test sample fails the) test, three additional samples of the same type and diameter that|{ have failed
shall be tested. If all three additional test samples pass, the test is passed;

— |if two or more test’samples fail the fatigue test, the test is failed.
5.4 S-Ndiagram (optional)
The| performance of a mechanical splice under high cycle stresses of different amplitudes can be

chafacterised by an S-N diagram. If an S-N diagram is determined, the provisions in ISO 15835-2:2009, 5.5.4,
shallbe’applied

5.5 Properties under low cycle reverse elastic-plastic loading

There are two sets of low cycle fatigue requirements, one simulating moderate-scale earthquakes (couplers of
category S1) and one simulating violent earthquakes (couplers of category S2).

Couplers of categories S1 and S2 shall satisfy the requirements of 5.5.1 and 5.5.2 respectively. Couplers
tested according to category S2 satisfy the testing requirements of category S1.

© 1SO 2009 — All rights reserved 5
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5.5.1

Couplers of category S1

The performance requirements for couplers subject to tension and compression tests simulating a
moderate-scale earthquake are:

— tensile

strength: at least Ry, spec OF ReH, spec X (Rm/Re)spec (@S in 5.2);

— residual elongation: u55 < 0,3 mm.

The requirement on u,5 may be disregarded if allowed in national provisions and agreed between purchaser

and supplie

r.

5.5.2 Cou
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The requirg
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5.6 Mark
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manufactur|
coupler shag

NOTE 1

5.7 Instg
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6 Evalu

The conformity of the couplers to the requirements of this part of ISO 15835 shall be evaluated accordin

either of thq

if confd
conditi

plers of category S2

e requirements for couplers subject to tension and compression tests of large deformation in
olent earthquake are:

strength: at least Ry, spec OF ReH, spec X (Rm/ReH)spec (@8 in 5.2);
I elongation: u, < 0,3 mm, ug < 0,6 mm.

ments on u, and ug may be disregarded if allowed in national-regulations and agreed betw
nd supplier.

ing and traceability

er shall be legibly and durably marked (e.g. .hard stamped) with the identification of
br, the nominal bar size for which it is intended, and a batch mark for traceability purposes. B
Il be traceable back to its production data.

[he provisions and methods for traceability can differ according to national provisions.

llation instructions

r shall provide a clear written ‘installation instruction. The described installation process of]
all be achievable in construction site conditions.

ation of conformity

following-méthods:

rmity t6-the applicable requirements of this part of ISO 15835 is verified by system certification
bns-in Annex A shall be applied;

the

een

the
ach

the

g to

the

in Annex B shall be applied.

if conformity to the applicable requirements of this part of ISO 15835 is verified by batches, the conditions
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Annex A
(normative)

System for certification of couplers

A.1 General

To Lssure the purchaser of the couplers that the performance criteria of this part of ISO 158354
mar
cert

The)
third

The)
The)

spe

NOT

A.2 Tasks of the manufacturer

A.2
The)
A d

add
qua

A.2

Ran
be ¢

cha
con

The)

con

The

Opt

-1:2009(E)

ufacturer of the couplers shall have a quality system approved by a certification body. lf\is the
fication body to check and certify that the performance criteria can be sustainably met.

certification of a coupler is based on qualification testing, factory production control, and on
party surveillance of the factory production control.

purpose of this annex is to provide rules for a product certification of couplers.

manufacturer and the certification body have different tasks to catry“out in the certification
cified in Clauses A.2 and A.3, respectively.

E The product certification applies to the mechanical coupler,but.is tested in the form of a mechanid

L1 General
manufacturer of the couplers shall have aqquality system, based on a sectorial application of IS

uality system which meets the requirements of ISO 9001 (with or without certification)
resses the requirements of this part'of 1ISO 15835 is acceptable. The certification body sh
Jity management system certificates from other bodies which verify compliance with this subcla

L2 Qualification testing

dom samples shall be.taken from the products to be tested, which reflect the properties of the
elivered. Tests shall-be carried out on a full cross-section of the products. Tests shall be perfd
racteristics of the-/products, mandatory or optional, for which the manufacturer intends
ormity.

tests may be carried out by the manufacturer under supervision of the certification body. |
rol tests.may be carried out at the discretion of the certification body.

dualification test shall comprise testing of the following items:

re met, the
task of the

continuous

process, as

al splice.

5O 9001.

and which
buld accept
Lise.

products to
rmed for all
to declare

nhdependent

strength and ductility under static actions;
slip under static actions;
marking and traceability;
installation instructions.
ionally, the behaviour under the following fatigue conditions shall be tested:
high cycle fatigue in the elastic range;

low cycle reverse fatigue loading.
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A.2.3 Factory production control

The manufacturer shall demonstrate that the factory production control system is sufficient to ensure that the
level of confidence in the conformity of the finished product is achieved. The factory production control system
shall cover all characteristics of the products for which the manufacturer intends to declare conformity.

If fatigue properties shall be declared, the frequency in testing of the properties should be such that all sizes
are tested within a period of 3 years, and always if there is a change in material properties, geometry or

production technology for which a change in the product properties is registered.

The test unit shall be the cast.
The results|of all test units shall be statistically evaluated and presented as the long term quality level forgach
type of coupler. Requirements shall also be stated for the maximum accepted deviation from the specjfied

requiremen

A.2.4 Cor
A continuol
the manufa
requiremen

Factory proj
Independer

A.2.5 Dod

for a single test.

tinuous third party surveillance of the factory production control

s third party surveillance of the factory production control shall be carried out to demonstrate
cturer's factory production control system continues to ensure that the) products conform to
S.

Huction control may be carried out by the manufacturer under¢upervision of the certification b
t control tests may be carried out at the discretion of the certification body.

umentation and user information

For each t

comply. THe manufacturer shall maintain a series of ({est results in accordance with Table A.1

pe of coupler, the manufacturer shall maintain a\file of data sheets with which the coupler §

that
the

Ddy.

hall
that

demonstrate that the couplers perform satisfactorily. The manufacturer shall present detailed information to
the purchader on how to prepare the bar ends to be joined, tools to be used, and installation instructions tp be
followed. Wfritten instructions shall be made available to the purchaser and to the testing laboratory.

A.2.6 Trageability

In accordapce with 5.6, the manufacturer shall: a) establish and maintain records for demonstration of
traceability;land b) mark the couplers-durably.

A.2.7 Sampling plan

As part of the factory preduction control system, the manufacturer shall establish and work according fo a
sampling plgn. All relevant coupler parameters shall be evaluated periodically according to the sampling plgn.
A.2.8 Dogumentation of conformity

For each delivery, a declaration of conformity for strength, ductility, and slip shall follow the delivery. The
evaluation of conformity shall be based on the quality assurance documentation cited in Clause A.4.

A.3 Tasks of the certification body

A.3.1 Qualification testing

Qualification testing shall be performed to assess that the quality control system complies with the
requirements of Clause A.2, and that the couplers conform to the requirements . For each type of coupler, and
each manufacturing location, qualification testing shall be performed in accordance with Table A.1. If various
types are very similar and use identical components, the certification body may decide not to test all of them.

© 1SO 2009 - All rights reserved
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If the manufacturer's quality control system and the couplers meet the requirements, the certification body
shall issue a certificate to the manufacturer covering the products to be delivered under the certification
scheme, see Clause A.4.

A.3.2 Continuous third party surveillance and factory production control

Surveillance audits shall be performed by the certification body at each manufacturing location, to confirm that
the manufacturer continues to operate a factory production control system that complies with Clause A.2.
During this audit, samples shall be taken for external independent testing in accordance with Table A.1.
External audits shall be performed at least annually.

Testing of assembled couplers may be performed by the manufacturers laboratory under superyision of the
certffication body. Independent control tests may be carried out at the discretion of the certifigation body.
Samples should be assembled by the testing laboratory in accordance with the mahufactufer's written
instfuctions under the same conditions as they would have been when delivered to a job site. The test file
shall be checked by the certification body.

For|each type of coupler and each manufacturing location, testing as described in Table A.1 shall be
performed by a laboratory independent from production.

Table A.1 — Testing

Scope of testing

Low cycle reverse

. High cycle . .
Stage Size Strength . elastic fatigue elastig-plastic
- Slip - loading for
and ductility loading ies S
for category F categgries S1
and S2
Qualification Largest, medium Three samples Three samples | Three samples of | Three samfles of the
tesInga and smallest of of each selected |of each selected |the largest size |largest siz
ts;;z range for each |size and type size and type Three of the Three of the medium
medium size size
Three of the Three of the smallest
smallest size size

Continuous third | One size of gaeh Three samples Three samples [ Three samples® |No
party type
suryeillance®

Fadtory Three random One sample for [No No No
profluction samples for each |each delivery or
conftrol® delivery or batch | batch of 500¢

of 500

@ |If oneof the samples fails, the whole test series shall be repeated, except for high cycle fatigue testing, see 5.4.1.

b |If.ene.of the samples fails, the test series shall be repeated with six samples, and no failure shall occur. If two or more samples fail
duripg the qualification testing, then a cause shall be found by the manufacturer and appropriate corrective actions taken, after which six
samples shall be tested without failure.

C If the sample fails, then a cause shall be found by the manufacturer and appropriate corrective actions taken, after which three
samples shall be tested without failure.

d  After successful results of continuous testing during the first 2 years of production, the test frequency may be reduced to one in
every 1 000.

€  Testing to be carried out every second year.

© 1SO 2009 — All rights reserved 9
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For qualification testing, the sensitivity of the mechanism of load transfer shall be tested for influence of
various parameters which are likely to vary in practice. Examples of these are:

— different reinforcing bar batch/producer;
— rib height;
— torque influence;

— dirt in/on coupler/threads/mating surfaces.

A number qgf tests shall be performed to investigate the effect of these fluctuations, mainly on the strengllh of
the mecharical splice.

A.3.3 Factory production control

The certification body shall check the results from the factory production control.

A.4 Quality assurance documentation

The certifichtion body shall issue a document to the manufacturer which-shall contain at least the following
information

— name ¢f manufacturer (including manufacturing locations);

— type offreinforcing bar for which the certificate is valid by réference to standard or specification;
— certification body name (logo);

— types gnd sizes approved, including the dimensions of the coupler (length and width);

— tools/euipment to be used;

— written|installation instructions;

— marking/identification to be found on the couplers;

— categofy of the coupler, §eg Annex C;

— statemgent of conformity with this part of ISO 15835;

— certificate number.

10 © ISO 2009 — All rights reserved


https://standardsiso.com/api/?name=d38398f96d6df00012fcf680a79aa23f

B.1

ISO 15835-1:2009(E)

Annex B
(normative)

Evaluation of conformity based on testing of batches

General

To g@ssure the purchaser of the coupler that the performance criteria of this part of ISO 15835-gre met, the
evaluation and attestation of conformity shall be conducted in accordance with thiscannex, subject to
agreement between the purchaser and supplier.
B.4 Extent of sampling and testing
For|the purpose of testing, the delivery shall be subdivided into test units.+4or testing strength, ductility and
slip under static loading, each test unit shall consist of couplers of the same type and size, and shill represent
a mpximum number of couplers in accordance with Table B.1. For testihg fatigue, see Table B.2.
Coyplers of the same type, diameter and material traceable t¢)the same cast shall be considgred as one
manufacturing batch.
Table B.1 — Test unit size
Type of coupler Maximum number of couplers
Couplers from the same manufacturing batch 1000
Couplers not from the same manufacturing batch 200
The| extent of testing for each test.uhit shall be as described in Table B.2.
Table B.2 — Samples from each test unit
Properties tobe\tested Number of samples

Strength, ductility andsslip under static 12

Ioa1iing

Prokerties undef high cycle fatigue A minimum of three samples for each type of coupler. For a size fange of the

loadling and-low cycle loading for couplers | same type of coupler, at least three samples for the largest size, three

of dategories F, S1 and S2. samples for the medium size and three samples for the smallest gize.

B.3 Acceptance and report

A test unit is accepted if each of the samples meets the requirements of this part of ISO 15835, and a report is
prepared and furnished in accordance with ISO 15835-2:2009, Clause 6. For high cycle fatigue testing,
retesting in accordance with 5.4.1 shall be carried out if one of the test pieces fails.

© 1SO 2009 — All rights reserved
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ISO 15835-1:2009(E)

Annex C
(informative)

Categories of reinforcement couplers

Table C.1 provides a survey of the categories of couplers in mechanical splices for reinforcing bars specified
in this part of ISO 15835, with reference to the subclauses where the requirements and test methods for their

properties re yivcll.
Table C.1 — Categories of couplers in mechanical splices?
Categdry . Requirement subclauses Testing-subclauses]
designation Properties tested in this part of ISO 15835 in1S0 15835-2
5 St th, ductility and sli
) rength, ductility and slip
(Basic pr under static forces 52,53 51,52,53,54
no designation)
. As for B As for B As for B
+ + +
(Fatigue)
High cycle fatigue 5.4 5.5
S1 As for B As for B As for B
(Seismic|1 — + 2 +
moderafe) Moderate low cycle loading 5.5.1 5.6.1
sS2 As for B As for B As for B
(Seismic|2 — + + +
violent) Violent low cycle loading 5.5.2 5.6.2

a

and S2 in adq

ition to F).

If the coppler in a mechanical splice has been tested according to both class F and class S, it can be classified as such |with
denominations FS1, FS2 or FS12 as appropriate {FS12 denotes that the coupler has been tested for S2 and thus qualifies for both S1

12
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