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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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cument was prepared by Technical Committee ISO/TC 71, Concrete, reinforced concrete
concrete, Subcommittee SC 7, Maintenance and ¥epair of concrete structures.

ond edition cancels and replaces the first edition (ISO/TS 16774-5:2017), which has been tec

in changes are as follows:

in 6.1 a), arecommendation regarding the specification of the fine aggregate, as well as the ne
Ce to the relevant standard, lias been added;

in 6.1 d), the text has beegTevised to provide clearer context.
all parts in the ISO716774 series can be found on the ISO website.
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ISO/TS 16774-5:2024(en)

duction

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; The ISO/TS 16774 series proposes sample testing

method

s for evaluating the respective properties of the repair materials.

The test methods in this document are intended to serve as reference for nations that have not yet
developed a test method for the six required performance properties of water-leakage repair materials.
Many of the dependent variables outlined in the reference test methods of this document are subject to
change in accordance with the environmental conditions (temperature and humidity, chemical solution

and con

standaf

In this

performpance of injected repair materials, artificial cracks of same width, height, and voluine are
the usage of repair materials for each testing cycle and enable repetition of the $ame test methods

control
under t
in ISO/"

These

parame
evaluat
materid

NOTE 1
the purp

NOTE 2
complet

ds used in respective countries.

document, ISO/TS 16774-1 and ISO/TS 16774-6, for the purpose of objectively compar

he same conditions. In this document, target ingredients are limited to injection materials d
R 16475.

permeability test procedures follow applied conditions outlined in different national

on of the waterproofing repair materials between different prgducts of the same type o
1 with the same environmental conditions.

This test method classifies and categorizes materials that agetésted into families of similar prope
ose of making relative comparisons with the data results.

Each individual repair material can be further tested)in an actual construction site applicati
P assessment.

centration, width of movement activity, water pressure or water flow velocity, etc.) outlined in the

ing the
used to

utlined
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ters and requirements. As such, the results are only intended to proyvide a comparative performance
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Techni

cal Specification ISO/TS 16774-5:20

24(en)

Test methods for repair materials for water-leakage cracks in
underground concrete structures —

Part
Test

5:

method for watertightness

1 Scope

This dd
repair 1

This dg
specify

cument specifies a laboratory test method for evaluating watertightness of Avater-leakag
haterials through permeability testing.

e crack

cument outlines general principles and procedures for the test method- This document does not

specific variables that control the quantifiable parameters of the testing.

2 N

mative references

The following documents are referred to in the text in such a way that some or all of their content con

require
the late

ISO/TR

3 Te
For the
ISO and
— IS0
— 1EQ
3.1

repair
<water

EXAMP]]

4 Pr

ments of this document. For dated references, only the edition cited applies. For undated ref§
5t edition of the referenced document (including any attendments) applies.

16475, General practices for the repair of water-leakage cracks in concrete structures

'ms and definitions

IEC maintain terminology databases for use in standardization at the following addresses:

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

Electropedia: availablefathttps://www.electropedia.org/

material
leakage crackS>)material used for preventing the escape of water at cracks in concrete

E Injection-type grouts, such as synthetic rubberized asphalt, mastic, urethane, poly-urea, etc.

nciple

stitutes
brences,

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

Impermeability to water pressure is one of the fundamental properties of water-leakage repair materials.
Property changes in the repair material due to applied hydro-static pressure can influence the repair
material’s performance and lead to waterproofing failure. The test method in this document evaluates the
watertightness properties of repair materials injected into a test specimen with an artificial crack through
a permeability test (i.e. checking for leakage with a specified amount of water pressure), thereby assessing
the material’s performance with a qualitative method.

© IS0 2024 - All rights reserved
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5 Apparatus

5.1 Air compressor, which should be able to handle minimum air pressure value of
0,1 N/mm? to 0,3 N/mm?.

5.2 Permeability test chamber, which should be able to handle minimum water pressure value of 0,1 N/
mm? to 0,3 N/mm? (output method).

NOTE Conditions outlined in 5.1 and 5.2 are subject to change in accordance with different national testing
parameters and requirements.

6 Preparation

6.1 Testspecimen and artificial crack conditions

a) Twp separate concrete or mortar substrate parts should be cured to form a water-leakage crack test
spgcimen. The parts consist of upper and bottom parts, and they should be flatdnd cylindrical in shape
and made using concrete or mortar.

Thé¢ mix proportion is (water : cement : fine aggregate = 1 : 2 : 6, mass ratio). The fine aggregqte used
shduld be specified. A different standard specification can apply.

NOTE1 The curing period for the mortar or concrete substrate parts’is approximately 72 h, but can change
accprding to different national testing parameters and requirements.

b) Th¢ bottom substrate is drilled with evenly spaced holes:( 2,5 mm) near the centre of the supstrate.
Th¢ pinholes shall be drilled all the way through from one’surface of the substrate part to the other.

NOTE 2  The purpose of these pinholes is to check for signs of leakage during repair material injecfion and
durfing permeability testing.

¢) Spdcers are placed on one surface of the bottom substrate part without covering the pinholes, pnd the
upper substrate part is placed on top of the’ spacers. The substrate parts, now having formed fhe test
spgcimen with the artificial crack, arg\held together with tape, silicone sealants or other applicable
materials along the exterior side. Fhe spacer height represents the width of the crack and can vary
degending on the different nationaltesting parameters and requirements.

Any material can be used to hold the two substrate parts together with a crack space in betweer], but an
inlgt should be left in one side for material injection.

d) The specimen surfaceshould be cleaned before injecting the repair material to remove any debr{s. After
plaging the test speCithen under clean water, ensure the substrate surface is sufficiently wet fof repair
maferial injectionfor a specified amount of time. Inject the repair material into the specimen.

Th¢ injectiommethod varies according to different national testing parameters and requirements. The
mahufacturer’s instructions should be followed if available. Debris and other substances, if present,
shquldderemoved prior to material application.

NO' E2 Eor datailad ayvnlanation »afor o A ooy A
> T-O-tCtaHre e Cxpratat ot T ere ot

6.2 Ambient conditions

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

NOTE Temperature values are subject to change according to different national standards. For example, warmer
countries have ranges that can reach up to (27 + 2) °C and colder countries can reach (16 * 3) °C, etc. The same applies
to humidity conditions.

© IS0 2024 - All rights reserved
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7 Procedure

a) Place the specimen in the permeability test chamber.

NOTE1 The procedure outlined will follow the steps required for the output method of this permeabi

Oth
b) Fill

er methods, if applicable, can be used for this step.

the chamber with water. Connect the air compressor valves to the air compression chamber.

c¢) Run the permeability test.

NOTE 2

lity test.

Water and air pressure values are subject to change in accordance with different national test

par
d) Obg

Phd
prg

NO

8 Pr

The res

arnatare and rao iAot
et e e g ements:

erve and record to see if there is leakage from the test specimen.

tos of the specimen and equipment conditions shall be taken at every stage possible.during e
cedure for recording and information purposes.

[E3  For detailed explanation refer to Annex A.

bsentation of results

ults of the repair material evaluation are based on a qualitative‘assessment of whether thg¢

materid

guideline on selecting appropriate repair materials with the required watertightness properties in

cracks

9 Te

9.1 Imformation on the repair material of the test target

nationa:E test parameters and requirements. These results can beldsed in the future as a data ba

| fails its waterproofing performance and leaks under a water pressure value outlined in the

rfaces of underground concrete structures.

5t report

General

F report should record the following information on the repair material of the test target:
ducer (e.g. name, addressgand phone number);

duction date, time and,place of the repair material;

e, storage method arid authentication of the repair material;

hufacturer’sproduct instructions and relevant repair material guidelines;

p on theehemical composition of repair material as indicated in manufacturer’s data sheet.

Other information

ach test

b tested
applied
se for a
leakage

9.1.1
The tes
a) prg
b) pro
< typ
d) ma
e) dat
9.1.2
The foll

owing information is recorded on demand, if required:

a) project of the test target;

b) application areas of the test specimen;

¢) result of some eco-toxicological performance tests to account for the release of hazardous substances
and the subsequent effects on health and safety.

© IS0 2024 - All rights reserved
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9.2 Information on the test

The test report shall record the following information on the test:
a) areference to this document (including its year of publication);
b) the sample;

c) the test manager;

d) the name and purpose of the test;

€) ampient conditions of the lab (temperature relative humidity safety conditions, etc);
f) prgduction time and place of the specimens;

g) shape and size of the specimens, and the number of replicates of the specimens for repéat-test;
h) ideptification of the specimens (lot no., etc.);

i) curing and storage conditions;

j) infermation on the test repair material (name, producer, validity, etc.);

k) tesfdata (production, measurement, test period, etc.);

1) type of facilities, equipment and tools;

m) stafus of test equipment and tools;

n) tesfresults prepared in accordance with Clause 8;

0) any deviations from the procedure;

p) any unusual features observed;

q) the|date of the test;

r) detpils on other test programmes andprocedures.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Example test method

A.1 Principle

This example test method evaluates the watertightness performance of a repair material injected into a
test spgcimen with an artificial crack. The test specimen undergoes permeability testing where'the repair
materidl will be placed under a hydrostatic water pressure of approximately 0,3 N/mm?2 for-one fhour to
determjne the permeability properties of the tested repair material.

This exjample test method employs test parameters and environmental conditions\outlined in the test
standaids used in the Republic of Korea. This test method requires the use of fabricated and siulated
artificigl cracks as illustrated with the specimen used in this example.

A.2 Apparatus

A.2.1 |Air compressor, which should be able to handle minimith air pressure value of 0,1 N/mm? to
0,3 N/mpm?2.

A.2.2 [Permeability test chamber, which should be able‘to handle a minimum water pressure yalue of
0,1 N/njm? to 0,3 N/mm? (output method).

NOTE Refer to Figure A.1 a) and b).

\ a 3

2
™ o==10)

o o T
[ ] [ ] (]
-
4(.
a) Permeability test chamber (output) b) Compressor and water pressure chamber

© IS0 2024 - All rights reserved
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Key

1  watertightness chamber a  Pressure: 0,3 N/mm?2.
2 pressure regulator b Water: 1 L.

3 air compressor ¢ SeeFigure A.2.

4  testspecimen

Figure A.1 — Apparatus for example test method

A.2.3 Testspecimen.

NOTE Refer to Figures A.2 a) and b) and A.3.

A.2.3.1| Fixing bolt, for connecting test specimen to universal testing machine (UTM) (2 6 mm).
A.2.3.2[ Upper substrate part, (acrylic, 2 100 mm x 30 mm).

A.2.3.3] Repair material, see 3.1.

A.2.3.4] Concrete or mortar substrate part, (water: cement: fine aggregate = 1: 2: 6, mass ratio)} Height
of the cpncrete or mortar mould is 15 mm.

A.2.3.5 Steel plate, for setting the concrete or mortar substrate‘in place (STS 304, 220 mm x 5 mm).

A.2.3.6] Non-woven fabric, for filtering repair material*particulates when testing cementitious grout
materigl (synthetic fibre, @ 100 mm, 180 g/m?2).

A.2.3.7| Acrylic plate, for setting the non-woven-fabric in place (acrylic, 2 100 mm x 5 mm).

© IS0 2024 - All rights reserved
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L/ / / 8 9
1 ||J Il .//|| Il I 1]
El— i
— | i . {
il i
/R
13 12 11 10

a) Test specimen

b) Example of test specimen

ng (width 5 mm) 9
Plic band for seal 10
for connecting upper substrate 11
hg nut for connecting mortar substrate (d 6 mm) 12
er substrate (acrylic,4*100 mm x 30 mm) 13
hir material a
"tar substrate b
1 plate foyr~fixing mortar substrate (@ 220
x 5 mmj)

bolt for fixing with chamber (@ 10 mm)

bolt for fixing acrylic plate (3 6 mm)
non-woven fabric for filtering repair material
acrylic plate for fixing non-woven fabric

inlet cover for injecting (@ 12 mm)

Injection hole (@ 10 mm).

Leakage hole (@ 2,5 mm).

Figure A.2 — Diagram of the test specimen

© IS0 2024 - All rights reserved
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Dimensions in millimetres

—_——_ —_—

acrylieband for seal 12 acrylic plate for fixing non-woven fabric
fixing nut for fixing mortar substrate (@ 6 mm) 13 bolts for fixing acrylic plate (@ 6 mm)
injection hole (@ 10 mm) 14 inlet bar for injection (@ 12 mm)

level instrument 2 Hole for connecting bolt (# 8 mm).
upper substrate (acrylic) b Leakage hole (4 2,5 mm).

bolt for connecting upper substrate ¢ Injection hole (@ 10 mm).

mortar substrate d  See Figure A.4.

steel plate for fixing mortar substrate ¢ Injection hole (@ 20 mm).

© IS0 2024 - All rights reserved
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9  bolt for fixing with chamber (@ 10 mm) f Hole for fixing (@ 7 mm).
10  O-ring (width: 5 mm) g  Leakage hole (& 2,5 mm).

11 non-woven fabric for filtering repair material

Figure A.3 — Basic parts planar of test specimen

A.2.4 Other apparatus.

A.2.4.1 Injector, suitable for the application of the tested repair material into the concrete specimen.

A.2.4.2] Water container.

A.2.4.3| Masking tape, silicone sealant or additional sealing materials.

A.3 Preparation

A.3.1 |Test specimen assembly part 1

a) Insprtthe inlet bar and the pin plate on the steel plate. Next, pour thexmortar (the mortar substrate part

in the mould inside the steel plate (see steps 1, 2 and 3 in Figure Ady):

b) Cuire the mortar substrate part for 72 h at (20 + 3) °C and >65 % RH, then remove the hole plate, pin

plate and inlet bar (see step 4 in Figure A.4).

c) Plafe the entire specimen at rest for more than 168 hvat (20 + 3) °C and > 65 % RH (see st
Fighre A.4).

© IS0 2024 - All rights reserved
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=

R

_ oL iy, _
0

N
D
3
A
inlet bar a Hole for connecting bolt (@ 10 mm).
steel plate b Hole for fixing pins (@ 2,5 mm).
pin plate ¢ Hole plate.

pins for leakage hole (@ 2,4 mm x 100 mm)
diagram of mortar substrate

step 1

step 2

© IS0 2024 - All rights reserved
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step 3

step 4

step 5

Figure A.4 — Test specimen assembly part 1

A.3.2 Test specimen assembly part 2

a)

b)

Attach the non-woven fabric for filtering repair material particulates on the bottom of the steel plate

an

Pla

fix it in place with the acrylic plate (see steps 1, 2 and 3 in Figure A.5)

Ce the upper acrylic substrate part on the bolts so that it lies horizontally over the steel platg,

to the placement of the mortar substrate part (see step 4 in Figure A.5).

Pla
lea
acr

Ce the acrylic band around the two substrate parts to cover the space openings onithé side to

ylic band for reinforced sealing (see step 5 in Figure A.5).

parallel

prevent

kage during repair material injection. Apply silicone sealing if needed to close off the seamis of the

© IS0 2024 - All rights reserved
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