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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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The prog¢edures used to develop this document and those intended for its further maintenance ay

describefl in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for t
different| types of ISO documents should be noted. This document was drafted in accordance, with tk
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may;be the subject
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details
any patent rights identified during the development of the document will be in the_Introduction and/

on the IS

Any tra
constituf

For an ¢
expressi
the Wor
WWW.iSO

list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the conveniénce of users and does n
e an endorsement.

xplanation of the voluntary nature of standards, the-meaning of ISO specific terms arg
bns related to conformity assessment, as well as information about ISO's adherence f{
[d Trade Organization (WTO) principles in the {Jechnical Barriers to Trade (TBT), s¢
.org/iso/foreword.html.

This doc
stressed

This sec
technica
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A list of

iment was prepared by Technical Committee ISO/TC 71, Concrete, reinforced concrete and pr
Foncrete, Subcommittee SC 7, Maintenance and repair of concrete structures.

pnd edition cancels and replaces the<first edition (ISO/TS 16774-4:2016) which has beg
ly revised.

The mai:hanges are as follows:

bient conditions in 6.2 andiA.3.3 have been modified;
pbme clarifications have béen made in 9.2;
bme editorial correetions have been made.

1l parts in the ISO 16774 series can be found on the ISO website.

Any feedpack or.questions on this document should be directed to the user’s national standards body.

completsg

listing-of these bodies can be found at www.iso.org/members.html.
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Introduction

This document is linked to ISO/TR 16475. ISO/TR 16475 outlines six basic properties and the required
performance levels of water leakage repair materials, and the ISO/TS 16774 series proposes sample
testing methods that are capable of evaluating the respective properties of the repair materials.

The test methods in this document are intended to serve as references for nations that have not yet
developed a test method on the six proposed required performance properties of water leakage
repair materials. If other forms of test methods that are simpler, more accurate or more organized
afe available, such methods are recommended for use instead. Many of the dependent yariables
ofitlined in the reference test methods of this document are subject to change in accordance|with the
environmental conditions (temperature and humidity, chemical solution and concentration, width
of movement activity, water pressure or water flow velocity, etc.) outlined in the starfdard$ used in
r¢spective countries.

]

br [SO/TS 16774-1, ISO/TS 16774-5 and ISO/TS 16774-6, for the purpose of objectively comparing the
performance of injected repair materials, artificial cracks of same width, height, and volume were used
tq control the usage of repair materials for each testing cycle and enakle_repetition of the same test
nlethods under the same conditions.

© IS0 2023 - All rights reserved v
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Test methods for repair materials for water-leakage cracks

in underground concrete structures —

Part 4:
est method for adhesion on wet concrete surface

Scope

 repair material to wet concrete crack surfaces by qualitatively, as a pass/fail’at predetermij
painst predetermined amount of weight exerted on the repair material adhésion.
NPTE This document classifies and categorizes materials that are tested«into families of similar g
far the purpose of making relative comparisons with the data results.

Normative references

he following documents are referred to in the text in Such a way that some or all of theil

S o3 N

hdated references, the latest edition of the referenced ' document (including any amendmentsj

[

4O/ TR 16475, General practices for the repair of water-leakage cracks in concrete structures

3| Terms and definitions

For the purposes of this document, the'terms and definitions given in ISO/TR 16475 and the f
apply.

I40 and IEC maintain terminelogy databases for use in standardization at the following addre;s

— ISO Online browsing(platform: available at https://www.iso.org/obp

— IEC Electropedia:-available at https://www.electropedia.org/

3j1
water leakage repair material

grouting nraterials used to prevent water leakages in concrete cracks
N

bte 1 fo-éntry: In this document, target ingredients are limited to injection materials outlined in ISO/

1
This document specifies a laboratory test method for indirectly measuring the adhesion performance
0
a

ned time,

roperties

" content

nstitutes requirements of this document. For dated:references, only the edition cited applies. For

applies.

ollowing

Ses:

R 16475.

[YOURCE: ISO/TS 16774-2:2023, 3.1]

4 Principle

A repair material’s ability to adhere to a wet leakage crack surface is one of the fundamental properties

that water leakage repair materials should possess. Focus areas of repair material application
often on concrete surfaces that are constantly wet and humid. During and after applicatio

are most
n, repair

materials should be able to remain firm adhesion to concrete surface and should not fall off. This test
method proposes that observing whether repair materials can retain adhesion on wet concrete surface

against a constantly exerted weight can determine a repair material’s adhesion performanc
concrete surface. An example test method is provided in Annex A.

© IS0 2023 - All rights reserved
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Repair materials are injected in an artificially produced wet crack space formed by two separate

concrete
constant

(or mortar) specimens, a top part that serves as an anchor, and another that serves as any
weight that pulls on the material adhesion surface. The concrete specimen is then lifted and

held in mid-air by the clamp (anchor) of adhesion tester to see if the material can maintain adhesion
past the failure margin time against the weight of the bottom concrete specimen.

5 Apparatus

hesion tester.

51 A

Adhesion tester should have three main parts: frame, clamp and mobile support plate/mechanism.

5.1.1 H
progresg

51.2 (

5.1.3 Mobile support plate/mechanism, used to initially secure the specimen prior to the testing,

Once the

specimen to stay mid-air.

Any apps
to pull ag

5.2 Ot

5.2.1 Stop watch, used for testing the duration of'ddhesion of the material.

5.2.2 1

5.2.3 Water container.

6 Pre
6.1 Te
a) Aw

(upp

the ¢

rame, used for levelling the specimen horizontally that can be set immobile during the
of the test.

lamp, can anchor the test specimen securely and hold it suspended in mjd-air during the test.

testing starts, it shall be removable (left, right, top, down, in any direction) to allow the

iratus can be used, but it should allow the bottom concréte Specimen that serves as the weight
Fainst the material adhesion the wet surface during thétesting.

hers.

hjector, testing material injecting apparatus.

paration

st specimen assembly as artificial water-leakage crack

hter-leakagedeérdck test specimen is prepared using two separate concrete or mortar pargs
er and bottem part) placed horizontally parallel to one another. One part (upper) is placed ovér
ther (bottom) with spacers in between, forming the test specimen with an artificial crack.

L

NOT

. The space height between the two concrete parts represents the width of the concrete crack. Tllle

height can vary according to different national standards.

b) The crack space along the side is covered with silicon sealants, tape or other applicable materials
along the exterior side of the artificial crack space to prevent leakage during injection.

Any

supplementary material can be used to hold the two parts together with a crack space in

between, but should leave an inlet for material injection.

c) The

assembled specimen is placed underwater for a predetermined period (time variable can be

subject to change according to the different national standards that are applied to this test method).

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=ee9a22c9e352734c6118e1d6102817dd

d)

ISO/TS 16774-4:2023(E)

After taking the specimen out of the water, the repair material is injected into the space while the

surface is still wet.

Injection method varies according to different national standards. If manufacturer’s instructions

are available, employment of such method is recommended.

6.2 Ambient conditions

Keep the test room at temperature (22 = 2) °C and humldlty at [55 + 5) % durlng the experlment unless

nditions

bs include
The same

he upper

concrete

ion of the

the test
hndards)

at which

e during
d clearer

surface
force on

spe !

should be as outhned in ISO 1920 8.

NPTE Temperature values are subject to change according to different national standards. Exampl

wlarmer countries with ranges that can reach up to (27 + 2) °C and colder countries at (16 * 3) °C, etc.

applies to humidity conditions.

7| Procedure

a] Place the test specimen on the support plate located at the adhesion\tester.

Raise the support plate up to the clamp located at the top of the-adhesion tester and fix t
concrete part on to the clamp (refer to the procedure note).

b] To begin testing, remove the support plate, letting the whole specimen suspend in mid-air and
letting the weight of the bottom concrete part pull on the repair material adhesion on
surfaces.

NOTE One of the two concrete parts adheredtdgether by the injected repair material is fixed onto the
clamp of adhesion tester and the other concrete part alone acts as the weight to pull on the adhes
repair material.

c] Observe the specimen to see if it maintains adhesion for a given period of time to pass
method (adhesion maintenance time'is subject to change according to different national st
and record the adhesion time.

d) If the material fails adhesion and falls off, end the test and record the results (the time
material adhesion fails).

Photos of the specimen and equipment conditions shall be taken at every stage possibl
each and every test/ procedure for recording and information purposes. For detailed an
explanation, refer'to Annex A.

8 Expression of results

In this-test method, repair materials are evaluated for their performance on wet concrete

aglhesion. The weight of the bottom concrete part of the specimen will exert a natural pulling

therepair material adhesion. For all repair materials, the results of this test on whether the

ndhesion

holds for the given period against the predetermined mass can be used to evaluate the repair material
performance on wet surface adhesion. These results can be used as a data base for an evaluation
guideline in future cases of selecting appropriate repair materials with the required properties of
adhesion on leakage crack surfaces of underground concrete structures.

© IS0 2023 - All rights reserved
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9 Testreport
9.1 Information on the repair material of the test target

9.1.1 General
The test report should record the following information on repair material of the test target:

a) manufactured date, time, place of the repair material;

b) manllfacturer (name, address, phone number);
c) type storage method and authentication of the repair material;
d) guideline and manual on how to use and apply the repair material;

e) datalon chemical composition of repair material as indicated in the manufacturerisydata sheet.

9.1.2 (ther information

The following information is recorded on demand if required:

a) objeftive of the testing and related;

b) appljcable areas in construction sites using the test specimen;

c) result of eco-toxicological performance tests to account forithe release of hazardous substance ard
the qubsequent effects on health and safety.

9.2 Information on the test
The test feport shall include the following information:

a) ade¢laration from the person technically responsible for the test that the testing was carried out |n
accordance with this document, i.e. [SO/TS 16774-4:2023, except any deviation from the standard
test method;

b) nameg, purpose of the test;

c) ambjent conditions of the lab (temperature, humidity, safety conditions, etc.);
d) production time and‘place of the specimens;

e) shape and size of'tlie specimens;

f) identificationof the specimens (lot no., etc);

g) curihg-and storage conditions;

h) information on the test repair material (name, producer, validity etc.);
i) testdata (production, measurement, test period etc.);

j)  type of facilities, equipment, tools;

k) status of test equipment, tools;

1) testresults;

m) details on other test programs and procedures.

4 © IS0 2023 - All rights reserved
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Annex A
(informative)

Example test method

.1 Principle

This example test method evaluates the adhesiveness performance of repair material‘on’'we

' leakage

ctrack surface. The test repair material is injected in the gap between the upper and-bottom| parts in

et conditions. The 100 mm diameter specimen is then lifted and clamped to be held in mid-a

ir. In this

state, bottom part (weight 550 g + 50 g) will act as the weight that pulls on the répair material 4dhesion.
If|the repair material adhesion fails against this predetermined weight of the‘bottom part, the repair

aterial is considered to have inadequate adhesive properties on wet leakage crack surface.

This test method requires the usage of fabricated and simulated artificial cracks as illustrated

r¢produce data and thus make the test method more difficult.

A.2 Apparatus

Al2.1 Adhesion tester (see Figure A.1).

—3

he adhesion test apparatus for repair material'on’the wet substrate (concrete surface) has th
s¢ctions: frame, clamp (anchor) and base support mechanism. The height of the tester shall b
m.

—_

with the

specimen used in this test method. Using concrete specimens withatural cracks will be difficult to

ree main
e at least

4
- 1]
=
Key
1 clamp (fixing bolt 2 30 mm)
2 testspecimen
3  base support mechanism
4  frame
a

Sideways motion.

Figure A.1 — Diagram of the adhesion tester

© IS0 2023 - All rights reserved
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A.211

A.2.1.2
securely

A.2.1.3

Frame, should always maintain horizontal level and stable during the testing.

Clamp (for anchoring the specimen in place), should be able to fasten the test specimen
in mid-air.

Base support mechanism, (attached to the frame) should be able to move sideways, up and

down. Sideways motion should be unhindered and frictionless.

A.2.2 Testspecimen (see Figures A.2 and A.3).

A.2.21

A.2.2.2

A.2.2.3

A2.24

Used to 5
mass is 4

A.2.2.5

A.2.2.6

injection)).

NOTE

design spkcifically for use in this test method.

Upper part of the specimen with fixing hole in the middle (acrylic, ¢ 100 mm x 30 mm)(
Acrylic band (acrylic, g 110 mm x 20 mm), for preventing material leakage during injection.
Spacer (STS 304, g 10 mm x 15 mm), used for controlling the width of the ordck space.

Bottom part of the specimen with inlet hole in the middle (acrylic, 2100 mm x 30 mm).

erve as a weight to pull against the material adhesion on the conerete surface. Recommendégd
pproximately 550 g + 50 g.

Inlet (hole) and cover for injection (STS 304, g 10 mm x<{5\mm).

Silicon sealer (in case of optional sealing to prevent leaking of repair material during

Upper and lower acrylic substrate parts usedir‘this test method were pre-made with the following

© IS0 2023 - All rights reserved
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O N O Ul A W N PR

24

upper part (anchor)
acrylic band

spacer

bottom part (weight)
inlet for material injection
repair material

levelling instrument
fixing hole (2 30 mm)
sealant

Figure A;&P—A Diagram of test specimen
O
<
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A
)
<

X N O Ul A W N

acrylic band

upper part (anchor)
bottom part

inlet cover

inlet bar for injection
spacer slots (2 10 mm)
spacer

fixing hole (2 6 mm)

© IS0 2023 - All rights reserved
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levelling instrument

Figure A.3 — Assembly of the adhesion test specimen

A.2.3 Others.

A.2.3.1 Stop watch.

Al

Al

2.3.2 Repair material injector.

2.3.3 Water container.

A.3 Preparation

Al3.1 Test specimen assembly

Al3.2 Injection of repairymaterial

A thin layer of mortar is cast on both surfaces of the acrylic_substrate parts. For thg

substrate part, record the total mass of the bottom part and the.mortar cast on the surfacg.

NOTE The mortar layer represents the concrete leakage ctrack surface.

Place the upper substrate part on the bottom substrate. Control the height of the crack
selecting appropriate height of the spacers (recommended to be at least 20 mm).

Seal the space between the upper and bottomesiibstrate parts by using the acrylic band tq
leak or flow out during injection with repairimaterial around the specimen. Silicon sealant

» bottom

a)

space by

prevent
pr taping

can be used over the seams between theracrylic band and the substrate parts for reinf¢rcement

sealing.

If manufacturer instructions arelavailable for the injection method, such method sl
employed. Prepare the required\nimber of test specimens according to the above instrug
repeat testing.

After specimen asSembly, immerse the test specimens in water for approximately 1 h for
the wet conditigmfound in leakage cracks of concrete structures.

After 1 h, take the specimens out of the water and begin preparations for repair material
and material injector. Place repair material in the injector.

Injeectithe repair material through the inlet hole on the bottom substrate part of the test §
by\using the injector. If manufacturer instructions can be used in this stage, it should
instead.

hould be
tions for

applying

injection

pecimen
be used

d)

Once the material injection is finished, close the inlet hole.

Observation of material injection process through the acrylic band is possible as the band is semi-
transparent. Once the material seems to have reached and filled up the sides of the acrylic band,

stop the injection process.

Place the test specimen underwater again for 24 h.

© IS0 2023 - All rights reserved
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A.3.3 Ambient conditions

Keep the test room at temperature (22 * 2) °C and humidity at (55 * 5) % during the experiment unless
specifically required otherwise. Standard drying conditions of a drying shrinkage state conditions
should be as outlined in ISO 1920-8.

A.4 Procedure (see Figure A.4)

a) Take the test specimen out of the water. Remove the acrylic band any other supplementary forms of
sealiig if used.

b) Pregare the adhesion tester. Place the test specimen on the base support mechanism locatedat'the
adhgsion tester. Raise the plate on the support mechanism up to the clamp of adhesion,tester arjd
screp it into the fixing hole on the upper substrate part.

c) To begin testing, lower the support plate and slide the base support mechanism te’the right, letting
the Wwhole specimen suspend in mid-air and the weight of the bottom acrylic partpull on the repajir
matg¢rial adhesion on both upper and bottom part mortar surfaces.

d) Obsgrve the specimen to see if it maintains adhesion for the given periad of time to pass the tept
method and record the adhesion time.

The Fecommended test duration is 60 s to 120 s.

e) If the material fails adhesion and falls off, end the test and<ecord the results (the time at whigh
matgrial adhesion fails).

Photos of the specimen and equipment conditions shall be taken at every stage possible during
eachland every test procedure for recording and information purposes.

—_~ 2 =
/ d \ )
Lo b ) o
I \\ ,l KI
11
- =
]
=
a) Step 1 - Adhesion tester apparatus b) Step 2 - Anchoring the upper part to

the clamp
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