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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.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such ‘patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellas information about ISO's ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.
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5 document was prepared by Technical Committee ISO/TC 163, Thermal performance and
he built environment, Subcommittee SC 3, Fhermal insulation products, components and sy

5 second edition cancels and replacesithe first edition (ISO 17338-1:2017), which has been
sed.

main changes are as follows

The Introduction has been-modified to include the three parts of the ISO 17738 series of]
including ISO 17738-2 and ISO 17738-3.

The definition of‘\exterior insulation and finish systems (EIFS) has been clarified to
function of the'materials that comprise the system.

The water'pesistive barrier definitions have been expanded to include the components t
the EIFS\water resistive barrier with adjacent componets that offer the same function
of a different cladding assembly.
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Testing to determine the air flow rate of the water resistive barrier has been added.

Testing to demonstrate the ability of EIFS to withstand wind loading (Annex G) has been expanded

and changed from informative to normative.

A new Annex H (normative) test method for pull-off strength of adhered air and water resistive

barriers using adhesion tester has been added.

Alist of all parts in the ISO 17738 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Exterior insulation and finish systems (EIFS) is a wall cladding assembly consisting of six components:

— A water resistive barrier to protect the substrate; the substrate has a means for drainage to the
exterior;

— ameans of attaching the system to the substrate;

— athermal insulation layer;

— abase|coat material;
— areinfprcing mesh embedded into the base coat;
— afinish material to provide the aesthetic appearance of the cladding assembly.

The ISO 17738 series comprises three parts: ISO 17738-1 (this document) deals\with the matdrial
performanice of exterior insulation and finish systems (EIFS), ISO 17738-2_provides guidancg on
installation and ISO 17738-3 gives guidance on the design and detailing of a durable and resiliant EIFS
system.

vi © 1S0 2021 - All rights reserved
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Thermal insulation products — Exterior insulation finish
systems —

Part 1:
Materials

WARNING — This document does not purport to address all the health and safety aspects
asspciated with its use. Anyone using this document has the responsibility to establish health
and safety practices for its use.

1 [Scope

This document outlines requirements for exterior insulation and finish systems (EIF$), used in
conpbination with a drained air space as an exterior wall cladding“system. The documept includes
reqpirements for a water resistive barrier assembly that are used as\part of EIFS.

Thif document outlines testing procedures with pass/fail criteria for an exterior insulationy and finish
system. The procedures cover the liquid applied water resistive barrier, which forms a 4econd line
of defense against water penetration, individual material components and the complete| system to
denponstrate durability.

The use of mechanical fasteners is outside the scope-of this document.

In HIFS, the thermal insulation boards supportthe base coat with integral glass fibre reinfogcing mesh.
Systems where the reinforcement is the supporting element of the rendering, e.g. conventidnal stucco,
are|not covered by this document.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
congtitutes requirements of‘this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

1SO|846, Plastics ——Evaluation of the action of microorganisms
[SO|1463, Metallic and oxide coatings — Measurement of coating thickness — Microscopical mgthod
[SO|1663, Rigid cellular plastics — Determination of water vapour transmission properties

[SO|1926, Rigid cellular plastics — Determination of tensile properties

[SO 3451-1, Plastics — Determination of ash — Part 1: General methods

ISO 4606, Textile glass — Woven fabric — Determination of tensile breaking force and elongation at break
by the strip method

[SO 4611, Plastics — Determination of the effects of exposure to damp heat, water spray and salt mist
ISO 4650, Rubber — Identification — Infrared spectrometric methods

ISO 4898, Rigid cellular plastics — Thermal insulation products for buildings — Specifications

ISO 6612, Windows and door height windows — Wind resistance tests

[SO 7345, Thermal performance of buildings and building components — Physical quantities and definitions

©1S0 2021 - All rights reserved 1
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[SO 8145, Thermal insulation — Mineral wool board for overdeck insulation of roofs — Specification

IS0 9229, Thermal insulation — Vocabulary

ISO 12572, Hygrothermal performance of building materials and products — Determination of water
vapour transmission properties — Cup method

[SO 14857:2014, Thermal performance in the built environment — Determination of air permeance of
building materials

[SO 15821,

Doorsets and windows — Water-tightness test under dynamic pressure — Cyclonic aspects

ISO 16474+
UV lamps

ISO 16894
specificatig

ISO 17738
Installation

ISO 29465
ISO 29466
[SO 29470,

B, Paints and varnishes — Methods of exposure to laboratory light sources — Part 3: Fluores

, Wood-based panels — Oriented strand board (OSB) — Definitions, classification
ns

L2, Thermal insulation products — Exterior insulation and finish systems (EIFS) — Par

Thermal insulating products for building applications — Determination of length and widt}
Thermal insulating products for building applications — Detetmination of thickness

Thermal insulating products for building applications — Determination of the apparent den

3 Tern:ls
For the purposes of this document, the terms and defittitions given in ISO 7345, ISO 9229 and

following 4

ISO and [E

ISO On
IEC El¢

3.1 Terr

3.1.1
adhesive
product fo
barrier ass

3.1.2

definitions and symbols

pply.
[ maintain terminology databases forjuse in standardization at the following addresses:
line browsing platform: available at https://www.iso.or

ctropedia: available at https://www.electropedia.org/

hs and definitions

F adhering the-thermal insulation board (3.1.22) to the substrate (3.1.19) or water resis
embly (3.1.24)

attachme

It method

means by whi

Cent

and

sity

the

tive

and

reinforcing mesh (3.1.18) composite is secured to the substrate which provides the wind load resistance

of the wall

3.1.3
base coat

assembly

polymer-based coating, either factory-blended (3.1.11) or field-mixed (3.1.12), applied directly to the
thermal insulation board (3.1.22), fully embedding (3.1.9) the reinforcing mesh (3.1.18) providing the
primary barrier to water penetration

3.1.4
cure

develop the ultimate properties of an initial wet state material by a chemical process

© IS0 2021 - All rights reserved
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3.1.5

drainage cavity

space between the water resistive barrier material (WRB) (3.1.26) and thermal insulation board (3.1.22)
that allows for the free drainage of water that penetrates the exterior insulation and finish system

(EIFS) (3.1.10)

3.1.6

dry

develop the ultimate properties of an initial wet state material solely by evaporation of volatile
ingredients

abiliity of a building or any of its components to perform its required functions in its serviee erjvironment

manufacturer
rior insulation and finish system (EIFS) manufacturer
ucer of the materials and components forming a proprietary EIFS(3-1.10)

ext¢rior wall system with capacity to provide heat, air and moisture control functions, in¢lusive of a
watler resistive barrier assembly (3.1.24), thermaldnsulation board (3.1.22) and attachment method (3.1.2)
for pecuring the system to the substrate (3.1.19), and protected by a base coat (3.1.3) materigl and glass
ibre reinforcing mesh (3.1.18) installed overthe face and termination surfaces of the thermal insulation

materials that are'mixed in the field by combining two or more materials, other than, or in §ddition to,

finish-material
outermost layer installed over the base coat (3.1.3) and forming part of the system, prgviding the
exterior insulation and finish system (EIFS) (3.1.10) with its aesthetic while contributing to the system’s
exposure resistance

3.1.14

GDDC

geometrically defined drainage cavity

path created between the water resistive barrier material (WRB) (3.1.26) and thermal insulation board
(3.1.22) using thermal insulation board that has a pattern cut into its back surface

3.1.15
lamina
composite of base coat (3.1.3), reinforcing mesh (3.1.18) and finish material (3.1.13)

©1S0 2021 - All rights reserved 3
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3.1.16
LA-WRB

liquid-applied water resistive barrier
fluid applied material, that dries to a membrane possessing low water absorption properties becoming
a component of the water resistive barrier assembly (3.1.24)

3.1.17

manufacturer’s installation instruction
written installation instructions provided by the exterior insulation and finish system (EIFS)
manufacturer (3.1.8) that include information that will assist in the correct use and installation of the

materials 3

nd components that comprise their system

3.1.18
reinforci
woven or
(3.1.10) en

3.1.19
substrate
structural

resistant t¢ deterioration caused by water or is protected by a water resistivesbarrier assembly (3.1.2

3.1.20
test sampl
prepared n

3.1.21

test specimmen

portion of

3.1.22

thermal insulation board

material th

3.1.23

water resi
product de
resistive bd
bridged by

3.1.24
WRBA
water resi
combinatid
designed t
water to th

mesh
on-woven glass fibre fabric component of the exterior insulation and finish system (E|
Capsulated in the base coat (3.1.3) to strengthen the system

component supporting the exterior insulation and finish system(E1FS) (3.1.10), whic

e
haterials or systems from which test specimens (3.1.21):are taken

h test sample (3.1.20) taken for measurement ofia material property or characteristic

atreduces heat flow through itself and provides the surface for applying the base coat (3|

stive barrier accesssory

signated to maintain wadter resistive barrier assembly (3.1.24) continuity between w
rrier material(s) (3.1.26) and other wall assembly components, or at joints and openings|
the water resistive Haprier material

tive barrier,assembly
n of waterresistive barrier material(s) (3.1.26) and water resistive barrier accessories (3.1

e extérior

[FS)

1.3)

1ter
not

23)

b create a continuous secondary barrier against water penetration to direct and/or defflect

3.1.25

water absorption coefficient
mass of water absorbed by a test specimen (3.1.21) under specified time and pressure, per unit area

3.1.26
WRB
water resi

stive barrier material

material designed to provide the secondary plane of protection against water penetration and forming

part of the
3.1.27

water resistive barrier assembly (3.1.24)

water retention ratio
weight of water retained in the test specimen (3.1.21) following the drainage capacity test divided by

the area of

4

wetted wall

© IS0 2021 - All rights reserved
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3.1.28
wrap

extend the base coat and glass fibre reinforcing mesh (3.1.18) over the edge and back of the thermal
insulation board (3.1.22) to protect the exposed edges of board

3.2 Symbols
Symbol Description Unit
A face area m?2
A wiatar ahcarntiaon coofficiont kallm?2 *0,5)
W L O/ U
A, water absorption coefficient related to a specific time, ¢, in ke /h240.5)
w seconds
Am, mass gain per face area after time ¢ kg/m
m; initial mass of specimen kg
m, mass of specimen after time t kg
t time sorl
w.,, water absorption coefficient kg/(mz-ilo'5)
water absorption coefficient related to a specific time, ¢, in
Wit kg/(m2-h0)
hours
NOTE Water absorption coefficient is defined in terms of secénds in ISO 9346. The alternative glefinition in
terms of hours is widely used.

4

4.1

4.1

4.1

4.1

4.2

4.2

4.2

1 The material that comprise EIESshall meet the requirements listed in Table 1.

a)
b)

5

5.1

Requirements

EIFS constituent products

2 Rigid cellular plastic thermal insulation board shall meet the requirements of ISO 4498.

3 Semi-rigid mineral fibre thermal insulation board shall meet the requirements of IS() 8145.

LA-WRB

1 Typel1\>The LA-WRB shall meet the technical requirements listed in Table 2.

2 /Type 2 - The LA-WRB shall meet the technical requirements listed in Table 2 except

}'ninf r‘nra]‘\ﬂit‘y test;

nail popping resistance test.

Test methods

Requirments

The EIFS shall be tested as an assembly as required in 5.5 and meet the requirements in Table 3.

© IS0 2021 - All rights reserved
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5.2 Sampling

Random sampling of the materials required for testing, shall be carried out to determine comformance
with this document. The materials selected shall be identified at the production or main storage facility
and sent directly to where the testing takes place. The number of samples shall be determined by the

party in ch

arge of the testing.

5.3 Preparation of sample panels

5.3.1 Sample panels or test specimens shall be prepared following manufacturer’s installation

instructiors.
5.3.1.1 (ne nominal 610 mm x 610 mm panel or individual specimens consisting of 25 mm thick
thermal infulation board and base coat, including reinforcing mesh shall be prepared, The base ¢oat

and reinfol
for the pur
shall be us

a) bonds
b) basec

c) water

5.3.1.2 F
thermal in
of the pang
coat shall
coat and r

manufactufrer, determined for the purpose of confirmation as a mass per unit area, as per 5.3.5.

cing mesh shall be applied at the thickness stipulated by the EIFS manufacturer, determined

pose of confirmation as a mass per unit area, as per 5.3.5. This test sample\panel/specin
bd for the following tests:

trength test of the base coat;
pat water impermeability test;

hbsorption of the base coat test.

ive nominal 610 mm x 610 mm panels or individual'specimens consisting of 25 mm t
culation board and base coat, including reinforcing’mesh, and finish coat. The edges of
ls/specimens shall be wrapped with base coat, reinforcing mesh and finish coat. The |
be allowed to cure for a minimum of 24 h prior to application of the finish coat. The &
binforcing mesh and finish coat shall be-applied at the thicknesses stipulated by the |

ens

hick
our
ase
ase
IFS

This

test sampl¢ panel/specimens shall be used for pteparation of the test specimens for the following tgsts:
a) bond strength of the finish coat;

b) water papour permeance of the latina;

c) laming salt spray resistance;

d) laming ultraviolet resistance;

e) EIFSimpact resistance’(wrapped panels).

5.3.1.3 (ne nomihal 610 mm x 1 220 mm vertical wood frame to which is attached 19 mm thick
oriented stirand‘beard (OSB) sheathing meeting the requirements of ISO 16894. The OSB sheathing shall
include a jpint with a w1dth of 3 2 mm, as shown in Flgure 1. The 0SB shall be free of any d1rt dust or

other deletleri

to the OSB in strlct accordance w1th the manufacturer S 1nstallat10n 1nstruct10ns and at the minimum
thickness recommended by the manufacturer, determined for the purpose of confirmation as a weight
per unit area, as per 5.3.5. This test sample panel shall be used for preparation of the test specimens for
the following tests:

a) bond strength test of the LA-WRB;

b) water absorption coefficient of the LA-WRB test;

c) joint durability test;

d) accelerated weathering resistance test of the LA-WRB.

6 © IS0 2021 - All rights reserved
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5.3.1.4 One nominal 610 mm x 610 mm panel consisting of LA-WRB applied to nominally 13 mm
thick glass mat gypsum sheathing. The LA-WRB shall be applied in accordance with the manufacturer’s
installation instructions and at the thickness stipulated by the EIFS manufacturer, determined for the
purpose of confirmation as a mass per unit area, as per 5.3.5. This test sample panel shall be used for

preparation of the test specimens to test the water vapour permeance of the LA-WRB.

5.3.2 The test sample panels shall be prepared in either a vertical or horizontal orientation.

5.3.3 For producing the sample panels/specimens follow the installation requirements of EIFS and
LA-WRB, in ISO 17738-2.

5.3
hun

5.3

5.3
an g

5.3
the
san

5.3
1/1

5.3
spe
diff}
incl

5.2
spe
mat
det

5.3
the

4 The test sample panels/specimens shall be conditioned at (23 * 2) °C and (50°%!5)
nidity (RH) for a minimum of 14 d.

5 The applied material thickness shall be verified as a mass per unit area; asfollows.

ccuracy of #1 mm.

5.2 Determine the required mass of material required for’the test sample panel/spec
thickness and density stipulated by the EIFS manufactureiMass (g) = density (kg/m3) x
ple panel (mm2) x thickness (mm) x 106,

5.4 Measure the initial mass of the material ineluding its storage container to an 3
000.

cimen surface until the mass of matetial removed is equal to the mass required w

5.6 Remove material from\the storage container and apply the material to the san

erial is lost, its mass shall be determined and deducted from the amount of material ap
ermining the amount.of material applied to the sample panel/specimen.

6 Unless otherwise specified in the test methods, the test specimens shall be obt
conditionedtest sample panels described in 5.3.1.1 to 5.3.1.4. Care and caution shall b

% relative

5.1 Determine the area of the test sample panel/specimen, by measuring its linear dinpensions to

men using
hrea of test

ccuracy of

5.5 Remove material from the storage cohtainer and apply it uniformly to the test sample panel/

hich is the

brence between the initial mass of material and container and the mass of the remaining material,
pding its storage container, measnted to an accuracy of 1/1 000.

ple panel/

Cimen carefully so that no_material is lost (i.e. dropped before it reaches the test sample panel). If

plied when

hined from
b exercised

wh
affe
sha

N cutting the test specimens from the test sample panels so that the bond between matdrials is not
cted. The'speed of the saw blade, the tooth pitch measured per 25 mm and other cuttinlg variables
| be considered in test specimen preparation in order to avoid excess vibrations or heat Fuild-up.

5.4 EIFS material tests
5.4.1 Ash content

5.4.1.1 The ash content of the base coat and finish coat shall be determined in accordance with
ISO 3451-1 with specimens prepared in accordance with ISO 3451-1. The results shall be expressed as a
percentage of the initial weight of the dry test specimen.

5.4.2 Infrared analysis

5.4.2.1 The absorption spectrum of the organic fraction of the binder used in the formulation of the
base coat and finish coat shall be determined in accordance with ISO 4650 with specimens prepared

©1S0 2021 - All rights reserved 7
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in accordance with Annex I. The results shall be recorded on a plot of percent transmittance vs.
wavelength.

5.4.3 Bond strength tests

5.4.3.1 The bond strength of the adhesive, base coat and finish coat shall be determined in according

to Annex A

with specimens prepared in accordance with Annex A.

5.4.3.2 The results shall be averaged and reported in Pa for each state tested (initial, wet and dry).

5.4.4 W;Lter vapour permeance of the lamina

54.4.1 T
the face co

5.4.4.2 T
test sampl
board. The
and the avy

54.4.3 T

5.4.5 Base coat water impermeability test

54.5.1 T
measuring
specimen S

NOTE
sealing the

4

5.4.5.2 @
insulation
powder sh
stemming

54.5.3 T
with a dep

5.4.54 A
in the met

he water vapour permeance of the lamina shall be determined according to ISQ 1663 v
ht of the lamina exposed to the test chamber.

hree test specimens of a size suitable for the test equipment to be used'shall be cut from
b panel specified in 5.3.1.2 and the lamina carefully removed from the thermal insula

brage thickness reported.

he results shall be averaged and reported in ng/(Pa-s-m?),

he base coat water impermeability shall be “determined using three test specimn
200 mm x 200 mm cut from the test sample@anel described in 5.3.1.1. The edges of each
hall be sealed with wax or other suitable vapour impermeable material.

bdges of the test specimens.

ver a surface area of 100 mm x 100 mm in the centre of the test specimens, the ther]
board shall be removed, (by 'scraping, down to the back of the base coat. Methyl violef
11 be brushed onto the back of the base coat. Specimens shall be examined for visible dang
‘rom specimen preparation and if apparent, new specimens shall be produced.

he test specimens, with the coatings facing downward, shall be placed in a tank of w.
h of (5 + 0,25) mm for 2 h.

fter two hours, the area of dampness on the test specimen as determined by a colour chd

\ wax meeting the requirements of IS0, 1663:2007, 5.8, “sealant wax”, is a suitable material to us¢

vith

the
fion

dry thickness of the lamina shall be measured in at least five locations on each test speciimen

ens
test

for

mal
2B
age

hter

nge

Any obsert

ration of liquid water shall be recorded.

hylziolet 2B powder shall be recorded as a percentage of the total exposed base coat area.

5.4.5.5

If ponding water occurs, it shall be recorded.

5.4.6 Water absorption of the base coat

5.4.6.1 The water absorption of the base coat shall be determined using two test specimens,
measuring 100 mm x 100 mm, cut from the test sample panel described in 5.3.1.1. The thermal
insulation board shall be carefully removed from the specimens by first slicing the base coat from the
insulation using long, sharp knife. Any remaining insulation shall be carefully scraped from the base
coat, avoiding any chipping or flexing of base coat material.
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5.4.6.2 The test specimens shall be dried in a well-ventilated oven for 24 h at a temperature of
(105 + 2) °C. The specimens shall be cooled for 15 min at room temperature, then the specimens shall
be weighed to the nearest 0,01 g and the results recorded.

5.4.6.3 Each test specimen shall be immersed flat, to a depth of 50 mm below the surface of distilled
(20 = 5) °C water for a period of 48 h.

5.4.6.4 After 48 h immersion, the weight of each test specimen shall be measured to the nearest
0,01 g. The water absorption shall be determined by the increase in mass in relation to the dry weight of
the specimen expressed as a percentage of the dry weight of the test specimen. The average percentage
watler absorption of the two test specimens shall be reported.

5.4{7 Finish coat fungus resistance test

5.4{7.1 The fungus resistance of the finish coat shall be determined in accordance with ISO 846
usilg one test specimen. The test specimen shall be prepared by applying finish coat a¢cording to
mafufacturer’s installation instructions onto a 50 mm x 50 mm (minimum)‘clean glass slide,

5.4/7.2 The test specimen shall be incubated for a minimum of 28:d.

5.4{7.3 At the end of the test period, the test specimen shall)be examined for fungal gropth on the
finigh coat material and the observations recorded according to the requirements of ISO 844.

5.4/8 Lamina salt resistance test

5.418.1 The salt resistance of the lamina shall;be determined in accordance with ISO 461]L for 300 h
usimg three test specimens measuring 100 mm*x 300 mm cut from the test sample panel described in
5.3[1.2. The edges of each test specimen shdll be sealed with wax.

5.418.2 The test specimens shall be visually examined without magnification.
5.418.3 Any deleterious effects;such as cracking or flaking, shall be recorded.
5.4/9 Lamina ultraviglet resistance test

5.419.1 The ultraviolet resistance of the lamina shall be determined in accordance with I$0 16474-3
using three testSpe€cimens measuring 100 mm x 300 mm cut from the test sample panel described in
5.3]1.2. The edges of each test specimen shall be sealed with wax.

5.49.2/ \The xenon arc device shall be used with a borosilicate inner filter and a borosillicate outer
filtgrCFhe parameters of testing shall be as follows:

a) 102 min of light exposure with no water spray [black panel temperature of (63 * 2) °C and
(50 % = 5 %) RH];

b) 18 min of light exposure with water spray [water temperature at (16 * 3) °C];
c) theabove cycle [a) and b)] is repeated for 18 h;
d) 6 h of darkness, no water spray [black panel temperature of (24 + 2) °C and (95 % * 5%) RH];

e) theabove cycle [a) throughd)] represents 24 h or 1 d exposure. The cycle is repeated for a total of at
least 1 998 h of light exposure (2 664 h or 111 d total).

5.4.9.3 Atthe end of the testing, the test specimens shall be visually examined without magnification.
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5.4.9.4 Any deleterious effects, such as cracking or flaking, shall be recorded.

5.4.10 Reinforcing mesh strength and alkalinity resistance

5.4.10.1 The strength and alkalinity resistance of the reinforcing mesh shall be determined in
accordance with ISO 4606 using test specimens measuring 50 mm wide and 300 mm long, prepared
from the lowest density of reinforcing mesh used with the proprietary system.

5.4.10.2 Test specimens shall be taken atleast 150 mm from the edges of the roll and in such a manner

ens

that differenttest specimens. donot have the same weft anr‘]l/nr warp threads. Half the test specim

cut shall h3
5.4.10.3 T
5.4.10.4 T
5.4.10.5 T

5.4.10.5.1
minimum

results are
5.4.10.5.2
a) 1lgofir
b) 4 gofr
c) 05go
added to 1

5.4.10.5.3
period of 2

5.4.10.5.4

lve the long dimension in direction of the warp and half in the direction of the weft.

he density (kg/m?2) of the mesh shall be determined in accordance with ISO 29470,

he dimensions of the mesh shall be measured in accordance with ISO 29465 -dnd ISO 294(66.

he test specimens shall be conditioned with an alkali solution.

A minimum of 20 test specimens shall be prepared according*to 5.4.10.1. More than
humber of test specimens shall be prepared to ensure that the minimum acceptable
obtained for each state.

Submerge a minimum of 10 test specimens in a tri-alkali solution composed of:
eagent grade sodium hydroxide (NaOH), minim@m purity of 97 %;

eagent grade potassium hydroxide (KOH), minimum purity of 85 %j;

f reagent grade calcium hydroxide (Ca(@H),), minimum purity of 96 %;

L of distilled water (a minimum ef41L shall be required).

the
test

Maintain the tri-alkali solution at a temperature not exceeding 23 °C for a conditioing

8 days.

conditioni

a)

The test specimens-shall be removed from the tri-alkali solution and undergo the follow
g:

The test specimens¢shall be immersed in a neutralizing acid solution consisting of 5 ml of 3

hydroghloric acid diluted in 4 L of water.

b)

The test speeimens shall be allowed to dry at 23 °C and 50 % * 5% RH for 2 d prior to ten

strength-testing.

ing

b %

sile

5.4.10.5.5 Following conditioning in 5.4.10.5.4, the strength of the reinforcing mesh shall be tested
according to ISO 4606 and the results determined in N/mm for the following:

a)
b)
<)
d)

10

five test specimens in their initial state in the weft;
five test specimens in their initial state in the warp;
five test specimens after tri-alkali exposure in the weft;

five test specimens after tri-alkali exposure in the warp.
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5.4.10.6 The clamps of the testing machine shall be covered with a suitable rubber surface and be
sufficiently rigid to resist deformation during the test. The clamps shall hold the whole width of the test
specimens.

5.4.10.7 Discard results of test specimens that:
a) slip in the jaws of the testing apparatus,
b) break at the edge of or in the jaws of the testing apparatus, or

c) tearin a cascading effect.

5.4]10.8 The strength of each test specimen and the average strength of the test specimgns in their
initjal state shall be reported in N/mm for both the weft and warp.

5.4{10.9 The strength of each test specimen and the average strength of the test specimens after
exppsure to the alkaline solution shall be reported in N/mm for both the weft and warp.

5.4/]11 Dry thickness of the base coat

5.4{11.1 The dry thickness of the base coat shall be determined, inaccordance with ISO 14p3 in three
plages on each test specimen to an accuracy of 0,1 mm.

5.4/11.2 Following the completion of each test described in 5.4.3, 5.4.5 and 5.4.6, a set|of six test
spefimens measuring at least 50 mm x 50 mm shall be taken from random spots from the|remaining
pieges of the test sample panel described in 5.3.1.1.

5.4/11.3 Following the completion of the testing described in 5.4.3, 5.4.4, 5.4.8 and 5.4.9, a sgt of six test
spefimens measuring at least 50 mm x 50 @m shall be taken from random spots from the|remaining
pieges of the unwrapped test sample panel described in 5.3.1.2.

5.4/11.4 The dry thickness of the base coat shall be measured in three places on each test specimen to
an gccuracy of 0,1 mm. The maximum, minimum and average of the 18 measurements shall he reported
for panels described in 5.3.1.1 and for pabels described in 5.3.1.2.

5.5| LA-WRB tests

5.5]1 Ash content

The ash content of the base coat and finish coat shall be determined in accordance with ISO 3451-1 with
sperimens-prepared in accordance with ISO 3451-1. The results shall be expressed as a percentage of
thelinitial weight of the dry test specimen.

5.5.2 Infrared analysis

The absorption spectrum of the organic fraction of the binder used in the formulation of the base coat
and finish coat shall be determined in accordance with ISO 4650 with specimens prepared in accordance
with Annex I. The results shall be recorded on a plot of percent transmittance vs. wavelength.

5.5.3 Bond strength test of the LA-WRB
5.5.3.1 The bond strength of the LA-WRB shall be determined in accordance with Annex A.

5.5.3.2 The average of the results of the bond strength tests shall be reported in Pa for each state
tested (initial, wet and dry).
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5.5.4 Water absorption coefficient of the LA-WRB

5.5.4.1 The water absorption coefficient of the LA-WRB shall be determined in accordance with

Annex B.

5542 T

he water absorption coefficient of the LA-WRB shall be reported in g/(m?2-s*).

5.5.5 Water vapour permeance of the LA-WRB

5.5.5.1 T
ISO 12572
the substr
described 1

5.5.5.2 T
with ISO 1
the substr
described

5.5.5.3 T
itself shall

5.5.5.4 T
between tH

5.5.6 Ac

5.5.6.1 T
ISO 16474+

5.5.6.2 T
100 mm x
not includg

1llﬂ wdlclh vapoul pclllcdIitc Uf LhU LA"\I‘V,RB 511411 bU clﬁl.ﬁl lllilled ill dCCUI ddllLt?
aqueous saturated solution (wet cup) using distilled water. Four test specimens, in¢lug
hte material, each measuring 305 mm x 305 mm, shall be cut from the test sample’p
n 5.3.1.4 shall be placed in the tray with the LA-WRB side face down.

he water vapour permeance of the substrate itself shall be determimed’in accorda
2572, aqueous saturated solution (wet cup) using distilled water. Four\test specimen
hte material, each measuring 305 mm x 305 mm, shall be cut from~the test sample p
n5.3.1.4.

he water vapour permeance of the LA-WRB with the substfate material and the subst
be reported in ng/(Pa-s-m2).

he water vapour permeance of the LA-WRB shall¢bé reported as the average differe
e results of the LA-WRB with the substrate attached and the substrate itself.

celerated weathering resistance test of the LA-WRB

he accelerated weathering resistance ofthe LA-WRB shall be determined in accordance v
3 utilizing a UVA-340 lamp.

hree test specimens of a size suitable for the test apparatus, but in no case smaller t
| 50 mm, shall be cut from the'test sample panel described in 5.3.1.3. The test specimens s
the joint in the OSB or the-framing members.

ith
ling
hnel

nce
S of
hnel

rate

nce

vith

han
hall

and

5.5.6.3 The test shall be codducted with the following cycle:
a) 102 mfin of light exposure with no water spray [black panel temperature of (63 = 2) °C
(50 % g 5) % RH};
b) 18 mir] of light-eXposure with water spray [water temperature at (16 + 3) °C];
c) the abgye cycle [a) and b)] is repeated for 18 h;
d) 6 h ofdarkness, no water spray [black panel temperature of (24 + 2) °C and (95 £ 5) % RH];
e) the above cycle [a) through d)] represents 24 h or 1 d exposure. The cycle is repeated for a total of

252 h of light exposure (336 h or 14 d total).

5.5.6.4 Atthe end of the testing, the test specimens shall be visually examined without magnification.

5.5.6.5 Any deleterious effects, such as cracking, delamination or flaking, shall be recorded. Cracking
shall be determined following the definition in ISO 4628-4:2016, Table 2, Rating 3(c) or higher.

12
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5.5.7 LA-WRB joint durability test

5.5.7.1 The joint durability of the LA-WRB shall be determined in accordance with Annex C using test
specimens constructed in accordance with Annex C.

5.5.7.2 Thevisual condition of the test specimens after the cycling shall be reported including if there
is any damage to the integrity of any joint involving separation that would allow water to penetrate in
the middle 100 mm of the test specimen.

5.5 23 Moisture seepage fhrnngh the test specimens. after the water penetration test shall be
repprted.

5.5/8 Nail popping resistance test

5.5(8.1 The resistance to nail popping shall be determined in accordance/with Annex Df using test
spefimens constructed according to Annex D.

5.5/8.2 Following the test, the test specimen shall be removed from the test apparatyis and the
confdition of the LA-WRB shall be visually examined without magnification.

5.518.3 Any aspect of deterioration or deleterious effects, sueh as cracking or delamination of the LA-
WR[B around the nail head, shall be recorded.

5.5]9 Air flow rate

The air flow rate shall be determined in accordance with ISO 14857 using test specimens cpnstructed
in accordance with 5.2. and subjected to ISO 14857:2014, 8.1.2. Non-self-supporting materials.

5.6 EIFS tests
5.6J1 EIFS impact resistance test

5.6/1.1 The impact resistance of EIFS is tested according to this clause using four test sample panels
prepared as per 5.3.1.2 with their edges wrapped.

5.6{1.2 A 0,5 kg steel impactor with a 49 mm diameter spherical end shall be dropped frgm a height
of (61 m onto the\test specimens to impart an impact energy of 3 J. The ball shall be dropped a total
of 10 times onto-two different test panels (five times per test specimen, all at different locatjons on the
tesf specimen).

5.6{1:3 * A 1,0 kg steel 1mpact0r with a 63 mm diameter spherical end shall be dropped frgm a height

D on ot o 1 et g daaaa o ot et 10. 1 Thao Lboll choll Lo .
Of 1,UL. I OTTco—TtIrc L\,o\. ol.l\.\.,uu\.uo \.U TITTP AT C ol IITpacT |31y Sy O TU o rc-odart Strait ot Ut U ped a tOtal

of 10 times onto two different test panels (five times per test specimen, all at different locations on the
test specimen).

5.6.1.4 Following each drop, the test specimen shall be visually examined without magnification for
cracks and perforations. For the purposes of this test, a crack is an opening through the finish coat and
base coat which allows the reinforcing mesh to be seen. For the purpose of this test, a perforation is
broken reinforcing mesh.

5.6.1.5 When impacted at a 3 ] energy level, a drop that causes no crack in the test specimen shall be
considered a “pass”. The number of drops that result in a “pass” shall be reported.
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5.6.1.6 When impacted at a 10 | energy level, a drop that causes no perforation in the test specimen
shall be considered a “pass”. The number of drops that result in a “pass” shall be reported.

5.6.2 Durability under cyclic environmental conditions test
5.6.2.1 The durability of EIFS shall be determined in accordance with Annex E.

5.6.2.2 The EIFS constituent materials used to construct the test specimen for this test shall
represent a “worst-case” scenario, and all other constituent materials shall be deemed to meet this test,

by incorpo

afing the Fn”nv\ring into the test cpnr‘imnn-

a)

water

EIFS nj
and to

b)

EIFS nf
streng

c)

5.6.2.3 T

5.6.2.4 V|
constituen
and tested
incorporat
Where the
state and ¢

test specinjen shall be constructed.

5.6.2.5 U
be visually

5.6.2.6 T

a)
b)

blister

cracki
insulaf

‘)
d)

changg

water

EIFS manufacturer’s LA-WRB with the weakest bond strength in the wet state and the. hig]

hbsorption;

anufacturer’s adhesive with the weakest bond strength to both the thermal ifisfilation bg
the LA-WRB in the wet state;

anufacturer’s base coat with the highest water absorption coefficient and the weakest b
th in the wet state.

he test specimens shall be constructed in accordance with Annek E.

Uhere it is not possible to construct one test specimén incorporating the “worst-c
I materials identified in 5.6.2.1, then additional, test specimens shall be construg
such that all “worst-case” products are evaluated:. The “worst-case” materials shal
bd into the test specimens in such combinations'that as few as possible tests are conduc
EIFS manufacturer has different LA-WRBs and‘one has the weakest bond strength in the
Inother has the highest water absorption, this represents a situation when more than

pon completion of the cyclic enviregnmental testing, the condition of the test specimen §
examined without magnification

he extent of visual deterigration, which includes the following, shall be reported:
ing of the finish coat©r detachment of the finish coat from the base coat;

g, blistering or¢sagging of the base coat or detachment of the base coat from the ther
ion board;

s in colour'\or texture of the finish or base coat;

Fhat passes through to the substrate.

hest

ard

ond

”

hse
ted

be
ted.
wet
one

hall

mal

5.6.2.7 Wh

A +la Jdat 3 A3 £o11 3 +la 1: 3 ol it A3 daedlot 2.0 12 4+
IICTIT LIIU UTLUTTIUTI ALIVUIT TUITIUVV 1115 LIIc L_y\,ll\, CIIVIT UITITITTItAI LCDLIIIS CALUTUS tlidl 1IIIuitadtic

in

Table 3, the results shall be highlighted in the test report. For the purposes of evaluation in this test,
crazing or microcracking is not considered to be deterioration.

5.6.2.8 Once all visual assessments have been made, the adhesion of the lamina to the insulation shall
be tested in accordance with Annex I. Specimens (finish through to and including the sheathing) are to
be removed from the panels, three from area with finish, three from area without finish. The sample
area must be large enough to allow for the testing of 50 mm x 50 mm areas, with minimum 50 mm
clearance from all edges.
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3 Drainage capacity test

5.6.3.1 The drainage capacity of EIFS shall be determined in accordance with Annex F using a test
specimen constructed according to Annex F.

5.6.3.2 The type of LA-WRB or the substrate used for the test is irrelevant to the results. If any
changes are made to the drainage cavity that make the drainage path more restrictive, such as changes
to the pattern of ribbons or the GDDC, new specimens shall be constructed and tested.

5.6

233 Thewaterretentionshallbe rm’r\nrh:lﬂ in gl/rﬂ2

5.6
The

5.7
All
a)
b)
‘)
d)
e)
f)

g)

h)

j)
k)
1)

4 Wind load testing

ability of the EIFS to withstand wind loading shall be determined in accordance with Ay

Reporting requirements
reports shall include the following information:
the identification of products (by name) used in the EIFS, including the LA-WRB;
the name and address of manufacturer or supplier;
the address(es) of manufacturing location(s);
the lot number;
the name and address of sampling agency;

the date and method of sampling and location of site(s) where sampling was performe
sample reference number(s);

nex G.

d, and test

a complete description of all testspecimens, including all manufactured components (manufacturer

name, component model number and related information), materials, constructi
application or installation instructions, relevant literature and other pertinent informat

the date of test sample(and test specimen preparation and detailed test sample and tes
preparation methods;

the descriptions’eftest apparatus, calibration standards and their source(s);
the start an'd'end date(s) of test(s);
the test\procedure identification;

thé\test results;

bn details,
ion;

t specimen

a statement of conformance with the requirements of this document shall be provided

n the form

of a chart, as shown in Table 4, including a reference that the components are part of a system and

only meet the requirements of this document when used as part of a system;

the name and location of the laboratory performing the tests and, if applicable, the accreditation

agency for the laboratory;

the manufacturer’s installation instructions followed in preparation of the test sample panels

according to 5.2.

© IS0 2021 - All rights reserved
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6 Marking, packaging and labelling

6.1 Packaging

Unless otherwise specified, the EIFS components shall be packed in the manufacturer’s standard
packages.

6.2 Labelling

Unless otherwise specified, each container shall be marked with the following:

a) manufpcturer’s name and address;
b) produg¢t name;
c) produgt description;
d) the stgtement, “ISO 17738-1";
e) manufpcturer’s lot or date code identification of the material in the container.
Tahle 1 — Technical requirements for constituent productsof EIFS (reference: 4.1)
TEST Reference Requirement Notes
> i 280.kPa Wet state
Bond strength of adhesive to 5 4.3 and Annex A
LA-WRB 2250 kPa Initial and dry stat¢
i 280 kPa Wet state
Bond strength of adhesive to 5 4.3 and Annex A -
Concrete Block =250 kPa Initial and dry stat¢
Bond strength of b_ase coat 5.4.3 and Annex A >80 kPa All states
to thermal |nsulation board
Bond stren _gth of finish coat 5.4.3 and Auwex A >80 kPa All states
to base coaf
Report Water vapour
] ] permeance of the
Water vapdur permeance of 5.4.4 There is no pass/fail lamina is included
the lamina - criterion for the water for potential
vapour permeance of hygrothermal desighn
the lamina. purposes.
<90 % of surface
Base coat water impermeability 5.4.5 area damp
no liquid water visible
Base coat water absorption 5.4.6 <20 % avg. mass gain
Finish coat|féngus resistance 547 No fungal growth
supported
Lamina salt resistance 5.4.8 No delete-rllous
effects visible
Lamina ultraviolet resistance 5.49 No delete-rllous
effects visible
. . Avg. initial strength
Strength of reinforcing mesh 5.4.10 >35 N/mm For both weft and warp
Avg. residual strength
St_rength_ of rel_nforcmg mesh after 54108 22_0 N/mm apd alossin For both weft and warp
tri-alkali solution exposure _ ultimate tensile strength
of not more that 50 %

16
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TEST

Reference

Requirement

Notes

Strength of reinforcing mesh after

Avg. residual strength
>15 N/mm and a loss in

cement solution exposure b4 108 ultimate tensile strength For both weft and warp
of not more that 60 %
There is no pass/fail Ripol;‘t dry thl.ckgess of
. criterion for the dry the base cpat(ils eter-
Dry thickness of the base coat 5411 thickness of the base mined
N for verification
CUAdU LTS, purpose only.
Table 2 — Technical requirements for LA-WRB (reference: 4.2)
Test Reference Requirement Notgs
280 kPa Wet sfate
Bord strength 5.5.3 and Annex A —
2250 kPa Initial and ¢iry state

Water absorption coefficient

5.5.4 and Annex B

<4,0 g/(m2s%)

Water vapour
Report value in permeancg of the
ng/(Pas:m2). There LA-WRB is jncluded
Water vapour permeance 555 is no{pass/fail criterion for potgntial _
_ water vapour hygrothermpal design
permeance of the purposes. Tesft specimen
LA-WRB. shall be the jnaximum
recommended thickness.
Acdelerated weathering st No cracking,
res]stance — delamination, or flaking
Joirjt durability 557 No water transmission
No cracking or A bulge in thg LA-WRB

Nail popping resistance

5:5.8 and Annex D

delamination of the
LA-WRB around the
nail head in any of the
test specimens

at the location of the nail
head that is njot cracked
or delamindted does
not constitutp a failure.

Air leakage rate
determined through

. . 2
Air|leakage resistance 5.59 0,02 L/(s'm?) @ 75 Pa [1SO 14857] dssessment
procedjires
Table 3 — Technical requirements for EIFS
Test Reference Requirement Noteq
6 of 10 drops no cracking
Impactresistance 561 at3] energy level and no

perforation at 10 | level

Assessing the

5.6.2 and Annex E

No visible deterioration

Crazing, or microcracking,
is not considered to be

durability of EIFS deterioration.
under cyclic | <20 % bond strength loss
environmenta compared to test
conditions 2.6.2 and Annex E specimens tested per
5.4.3 and 5.5.3
Water retention
Drainage capacity test 5.6.3 and Annex F <40 g/m?2 based on

projected drainage area

© IS0 2021 - All rights reserved
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Table 3 (continued)

Test Reference Requirement Notes
Report values as per
Wind-load resistance 5.6.4 and Annex G Annex G, Tables G.2 and G.3
(reporting tables)
Table 4 — Sample conformance report (reference: 4.1.3)

NOTE Tdditional rows can be inserted as needed for additional products or substrates.
Manufactufrer name:

Address:

Telephone: Fax:

Website:
EIFS Identification:

EIFS CONSTITUENT MATERIAL TESTS
Test Requirement Product ID Report

Bond strength of adhesive >80 kPa (wet state) (Pass/Fail)
to LA-WRB 2250 kPa (initial'and dry states)
Bond strength of adhesive >80 kPa (wet state) (Pass/Fail)
to concreteblock 2250 kPa (initial and dry states)
Bond strength of adhesive 280 kPa (all states) (Pass/Fail)
to thermal |nsulation board
Bond strenpth of base coat >80 kPa (all states) (Pass/Fail)
to thermal |nsulation board
Bond strenpth of finish coat >80 kPa (all states) (Pass/Fail)
to base coaf
Water vapdur permeance N/A [Average resullt
of the lamina in ng/(Pa-s'm?)]
Base coat water <90 % of surface area damp (Pass/Fail)
impermeahility tést
Water absofption of the <20% (Pass/Fail)
base coat
Fungus resistance test No fungal growth (Pass/Fail)
Lamina salt resistance test No visible effects (Pass/Fail)
Lamina ultraviolet resistance No visible effects (Pass/Fail)
test
Ultimate tensile strength of 235 N/mm (weft and warp) (Pass/Fail)
reinforcing mesh
Reinforcing mesh tensile >20 N/mm and loss in ultimate tensile (Pass/Fail)

strength after tri-alkali solu-
tion exposure

strength of not more than 50 % (weft
and warp)
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EIFS CONSTITUENT MATERIAL TESTS

Test Requirement Product ID Report
Reinforcing mesh tensile 215 N/mm and loss in ultimate tensile
strength after cement solution | strength of not more than 60 % (weft (Pass/Fail)
exposure and warp)
Base coat thickness N/A (Average result
in mm)
LA-WRB TESTS
Test Substrate Requirement Product ID Report
Bord strength of the To concrete >80 kPa (wet state) (Pass/Fail)
LAWRE block >250 kPa (initial
and dry states)
Boijd strength of the (To specified >80 kPa (wet state) (Plass/Fail)
LAWRB substrate] >250 kPa (initial
and dry states)
Water absorption coefficient <4,0 g/(m2-s%) (Pass/Fail)
Wager vapour permeance N/A [Result in
ng/|(Pa-s-m?2)]
Acdelerated weathering No cracking, (Plass/Fail)
res]stance delamination, flaking
Joirjt durability No'water (Plass/Fail)
transmission
Nail popping resistance (Pass/Fail)
EIFS SYSTEM TESTS
Test Requirement Product ID Report
Impact resistance 6 of 10 drops no (fass/Fail)
cracking at 3 ] energy
level and no
perforation at 10 | level.
Dutability under 280 % tensile strength and (Fass/Fail)
envlironmental cyclic no visible deterioration
conlditions
Drdinage capagity Water retention <40 g/m? (Fass/Fail)
Testing Agency:
Address:
Telephone:
Fax:
Name: Signature: Date

© IS0 2021 - All rights reserved
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Dimension in millimetres
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Key
1 gap
2 0SB

3 woodfj

ame

NOTE 1 Figlire 1 is not drawn to scale, the schematic’is only to demonstrate configuration of panel.

NOTE 2 Add
apparatus.

itional bracing can be required to support samples when cut out of the panel, prior to placing in theftest

Figure 1 — Test'sample panel construction (reference: 5.3.1.3)
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Annex A
(normative)

Bond strength testing (5.3.3 and 5.4.3)

General
=enera:

Al

g)

Al
app|

A.2

A.2
spe
spe
cro

A.2
sha
exp
(we

1 This test method evaluates the bond strength of the following:

the LA-WRB to a concrete block or paving stone;

the LA-WRB to other substrates, as determined by the EIFS manufacturer;
the adhesive to the LA-WRB;

the adhesive to concrete block;

the adhesive to the thermal insulation board;

the base coat to the thermal insulation board;

the finish coat to the base coat.

2 This annex provides information on the.preparation of test specimens and descrih
aratus to be used and the procedure to be uséd.

Summary of test method

1 This test method involves-the use of a test apparatus that grips opposite sides

es the test

of the test

cimen and applies a tensilgload to the test specimen at a pre-determined rate of speed, uptil the test

Cimen ruptures. The bond strength is then calculated as the breaking load divided by thg
bs-sectional area of the,tést specimen.

2 For each band strength test, a total of 15 test specimens shall be tested. Five test
] be tested after/initial conditioning (initial state). 10 test specimens shall be further con
psure to water for a period of 48 h. Five of those test specimens shall be tested after dry
t state) and five shall be tested after drying for 7 d (dry state).

A3

P minimum

specimens
litioned by
ring for 2 h

Significance and use

This test evaluates the ability of the EIFS and LA-WRB to resist lateral loads that would be caused by
wind or other forces. The test also considers the bond strength of the materials should they become
wetted and dried in use.

A.4 Test apparatus

The test apparatus shall be as described in ISO 1926.

© IS0 2021 - All rights reserved
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A.5 Test specimen preparation

A.5.1 The test specimens shall be square or rectangular with the minimum length and width
dimension of each test specimen equal to or greater than the thickness of the test specimen, but in no
case shall a test specimen be less than 500 mm x 50 mm in size. The test specimen shall not be larger
than the setting blocks of the testing equipment that are glued to the test specimen.

A.5.2 The following test samples shall be prepared:

a) Bond strength of the LA-WRB to concrete block or paving stone. The LA-WRB shall be applied
on a npn-patterned concrete block or paving stone at least 40 mm thick, capable of withstanding
the lodds required for this test method;

b) Bond strength of the LA-WRB to other substrates. The LA-WRB shall be applied to stch other
substrptes as specified by the EIFS manufacturer. Each substrate shall be capable of withstanding
the lodds required for this test method. Where the bond strength of the LA-WRBto OSB is t¢ be
evaluafted, test specimens shall be cut from the test sample panel describedin 5.3.1.3, such fest
specinjens to exclude the framing and joint.

c) Bond strength of the adhesive to the LA-WRB. The LA-WRB shall“\be applied to a substrate
capable of withstanding the loads required for this test method andyallowed to cure as per|the
EIFS manufacturer’s installation instructions. The adhesive shall’be applied to the LA-WRB at
the thickness stipulated by the EIFS manufacturer then coveredwwith a thermal insulation bdard
to preyent the adhesive from becoming too dehydrated. The thermal insulation board shal| be
removEd after the adhesive has been allowed to dry;

d) Bond strength ofthe adhesive to concrete block. The'adhesive shall be applied to a non-patterjned
concrete block or paving stone at least 40 mm thick, eapable of withstanding the loads required for
this tept method and allowed to cure as per the EIES manufacturer’s installation instructions. [The
adhesiyve shall be applied at the thickness stipulated by the EIFS manufacturer then covered With
a thermal insulation board to prevent the adhesive from becoming too dehydrated. The therjmal
insulation board shall be removed after the,adhesive has been allowed to dry;

e) Bond strength of the adhesive to thethermal insulation board. The adhesive shall be applied
to the fhermal insulation board at.the thickness stipulated by the EIFS manufacturer then covdred
with a[secondary thermal insuldtion board to prevent the adhesive from becoming too dehydrafed.
The secondary thermal insulation board shall be removed after the adhesive has been allowefl to
dry;

f) Bond ptrength of the base coat to the thermal insulation board. Test specimens shall befcut
from the test sample panels described in 5.3.1.1;

g) Bond ptrength of the base coat to the finish coat. Test specimens shall be cut from the fest
samplg¢ panelsidescribed in 5.3.1.2.

A.5.3 Foit all test specimens, the LA-WRB, base coat and reinforcing mesh and finish coat shall
be applied at the thickness stipulated by the EIFS manufacturer, determined for the purpose of
confirmation as a mass per unit area, as per 5.3.5.

A.5.4 For each bond strength test, a total of 15 test specimens shall be tested.

A.5.5 The test specimens shall be initially conditioned for 14 days at (23 * 2) °C and (50 = 5) % RH
(initial state).
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A.6 Test procedure

A.6.1 The bond strength tests are carried out after each set of test specimens has cured and the
setting blocks are adhered to each test specimen using an ad-hoc adhesive.

The adhesive used for tensile load testing in A.6.1 shall be at least as strong as the required loads stated
herein. One material that can be used is epoxy.

A.6.2 The tests shall be conducted according to ISO 1926. The traction speed, or the rate at which test
specimens are placed under tensile load, shall be 1 mm to 2 mm per min.

A.6
spe

A.6
mat
the

Thd

hydirostatic water resistance to prevent water ingress into the test-Specimens. Sealant mate

top

A.6
(50

A6
(50

A.6
kN

restilts for each state (initial, wet and dry) shall be reported. The mode of ultimate failure s

rep

A.7

In addition to the information required in 5.7, the following information shall be reported:

a)

b)

3 For each bond strength test, five test specimens shall be tested in the initial |stz
cimens shall be tested after further conditioning as per A.6.4.

4 Afterinitial conditioning, the edges of ten of the test specimens shall be;séaled with a
erial to prevent water absorption through the edge of the test specimens. The test spec
L be immersed 5 mm into water maintained at a temperature of (23 + 2)*°C for at least 4§

waterproof material used to seal the edges of each test specimién in A.6.4 shall hav

erform this function include paraffin wax, neutral cure silicone and epoxy.

5 After immersion, five test specimens shall be tested after being dried for 2 h at (23
*5) % RH (wet state). The bond strength tests shallbe conducted within 30 min after 2

6 After immersion, five test specimens shall\be tested after being dried for 7 d at (23
+5) % RH (dry state). The bond strength tests shall be conducted within 30 min after 7

7 The bond strength for each test specimen shall be calculated by dividing the breaK
by the original minimum cross-sectional area of the test specimen in m2. The average

brted.

Assessment

state (initialjdry, wet);

the mede of ultimate failure.

te. 10 test

vaterproof
mens shall
h.

b sufficient
rials found

- 2) °C and
h drying.

- 2) °C and
d drying.

ing load in
of the five
hall also be

the bond stréngth of each test specimen and the calculated average bond strength fofr each test
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B.1 Gen

Annex B
(normative)

Water absorption coefficient of the LA-WRB (5.5.4)

ral

This test
for provid

i
assessed b'E
water on the surface of the barrier.

B.2 Sun
B.2.1 Th

B.2.2 Th
surface un

B.3 Sigy

This test i
LA-WRB, 4
continuou§

B.4 Test
The test ay

clamp asse
suitable te

ethod is intended to identify the water resistance characteristics of the LA-WRB to-be y
g a second line of defence in conjunction with EIFS. The water resistance of the UA-WR
measuring the absorption due to water-film formation at the surface and/or to stanc

imary of test method

s test follows the methodology described in ISO 15148.

b water absorption characteristic of the LA-WRB is determined by submerging the coz:
ler 5 mm of water and measuring the changes in mass.over time, for a period of at least 7

ificance and use

b intended as a means of measuring the absorption of liquid water into the surface of

sed
B is
ling

ted
2 h.

the

nd to provide an indication of its liquid transport performance should it be exposed to

or driving rain while it is unprotectedby EIFS.

apparatus

paratus shall consist of @ Watertight tank capable of holding at least 30 mm of water and a

mbly to hold the test specimens off the bottom of the tank. See Figure B.1 for an example
5t apparatus.

of a
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Dimension in millimetres

3

30 mm

Key]

water level
nuts added, as required, to submerge specimens and achieve contact with

measurement from peaks of wire mesh
Side view of reservoir with test rig. Water reservoir c
S.

NOTE
tant water level. Rig supported to keep water level in all dire
N
Figure B.1 — Test‘Q;paratus

con

g\\

b? serviced by a drip feed

(b/
&
'<\’\

ort screen

to maintain
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Key
1 stainlegs steel, single or double crimp, min 2 mm wire, 15 X 15-mim grid pattern

2 orient creen in reservoir so peaks of crimps support the test Specimens.

NOTE llong edge supports finished for resting on tray\edge supports. [llustration not drawn to scale, mgant
to show typE of weave.

Figure B.2-—=Sample support mesh

B.5 Testspecimens

B.5.1 10 |test specimens, each measuring 50 mm x 50 mm, shall be cut from the test sample panel
described fn 5.3.1.3. The~tést specimens shall not include the joint in the sheathing or the franpi
members.

B.5.2 The edges-of'the test specimens shall be attached to the surfaces of a hollow column providing

the specinjenis for emersion in 5 mm of water. Alternatively, specimens may be protected as shgwn
in Figure B: i =t i i
the product. It is important to seal the four sides of the test specimens with impermeable coating to
prevent bypassing of the tested coating.

B.5.3 The test specimens shall be conditioned at (23 + 2) °C and (50 = 5) % RH until the mass of each
test specimen has stabilized to within 0,1 % of its total weight when measured over a 24 h period.

B.5.4 Where four-sided protection is provided by a hollow column as described in B.5.2, specimens
may be arranged in a supporting rig to provide the conditioning of the exposed LA-WRB through
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emersion in 5 mm of water. Specimens shall otherwise be protected and conditioned as illustrated in
Figures B.1 and B.2.

L5

©

Key

1 |tall nut(9'mm or greater) centred on specimen and glued in place. 2
2 [19mm OSB

3 |specimen edge waterproofing

4  LA-WRB

NOTE Tall nut for attaching bolt and weights as required to submerge specimen to the required depth in
the conditioning tray/reservoir. A larger nut may be used to achieve desired balance and weight. Bolt will allow
placement and removal of specimens from tray with minimum disruption.

Figure B.3 — Test specimen
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B.6 Test procedure

B.6.1 The test specimen shall be weighed to 0,1 % of its weight to determine the initial mass, m;,
after conditioning. The test specimens shall then be clamped in the test assembly in such a way that the
surface of each test specimen is exposed to 5 mm water head. Care shall be taken to ensure that the test
specimens are kept clear from the bottom of the tank and that air bubbles are not trapped below the
test specimen. The water level shall be kept constant during the test at 5 mm above the highest point on
the base of the test specimen (see Figure B.1).

B.6.2 After i imen from the w.
surfaces with a damp sponge, ensuring that the sponge is wrung out before blotting each face, pnd
weigh the fest specimen to the nearest +0,1 % of its mass. Repeat this at increasing time interywals quch
as 20 min, [L h, 2 h, 4 h and 8 h after immersion and then at times, including 24 h, 48 h and 72 h to obfain
a series of masses m, at times t.

The operatfions of blotting and weighing should be carried out as quickly as possible/preferably within
a minute and the specimen returned to the water immediately afterwards.

B.6.3 The¢ method of calculating the result shall depend on the shape of the“resulting curve, and|the
accuracy of the results depends almost entirely on the handling, drying etciof the test specimens, thus,
the calculafions and plots shall be done immediately after the weighing¢It will then be possible to as$ess
whether further weighing is needed to achieve the required accuracy.

B.6.4 If the observed increase in mass is very small after 24 h;the test may be extended over further
days to give a more precise result.

B.7 Assessment

B.7.1 Calculate the area (A) of the base of thejtest specimen in m2. Calculate the difference between
the mass af each weighing (m,) and the starting’mass (m;) per unit area (4),

Am, = (fn, - m;)/A (BD
and pl¢t this against the square root of the weighing times (\/t).

B.7.2 The resulting graph-will fall into one of two types: type A or type B (see Figures B.3 and B.4).
In both ty(ﬂ)e of graphs, the,water absorption coefficient (4,,) at 72 h shall be used in determining|the
water absdrption coeffierent.

Type A — After ashert initial period of stabilization, a straight line can be drawn through the valugs of
m, against|Vt. EXtend this line back to time zero where it cuts the vertical axis at m’,.

The water bbsorption coefficient is then calculated from:

Ay = (m' - m' )i (B.2)

where

Am'y; is the value of Am on the straight line at time t;, in kg/m?;
te is the time in seconds, at the end of the test.

Type B — If the graph of Am, against Vt does not give a straight line, but a curve of some form, the value
of Am, 24 h, 48 h and 72 h after the start should be taken as Am,;and 4,, shall be calculated from:

Avo(2a,48,72) = M'es / Vit (B.3)
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B.7.3 If the test specimen becomes saturated before 24 h and the test cannot be repeated with a

thicker test specimen, the time of saturation should be quoted in the test report and no 4, reported.

Y

. -
| | | { | |
0 50 100 150 tf 200 250 300
Key
X |time ~ 0,5
Y [m,

a |slope=4,

Figure B.4 — Type A
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0 50 100 150 200 250 300 X
tf
Key
X  time~p,5
Y m

Figure B.5 — Type'B
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Annex C
(normative)

Joint durability test (5.5.7)

General
=enera:

Thi

subqect to temperature extremes.

C.2

C.2

joinft in the OSB substrate that is then stretched 40 %.

C.2

C3

The
and
WR|
the

C.4) Test apparatus

The

approximately 200 mm apart using four threaded stainless-steel rod spacing bolts, two at §

the
C.3
spe

5 test method evaluates the ability of the LA-WRB to span cracks and to maintain its\inte

Summary of test method

1 This test method consists of temperature cycling of the LA-WRB) when applied ovg

2 Five test specimens shall be tested.

Significance and use

building structure and, therefore, the LA-WRB;Can be expected to go through thermal
contraction with changes in temperature ovek the course of the year. The weakest spo
B is at the joints in the substrate. This test provides some assurance that the LA-WRB wi
joints when subjected to temperature changes.

test apparatus shall consistiof two stainless steel C channels, 125 mm wide x 350 mn
channels, each secured with the use of compression and tension nuts, as shown in Fig

Cimens.

crity when

r a typical

expansion
of the LA-
I not fail at

long, held
bach end of
ures C.1 to

Each channel shall have 10 additional holes drilled through the bottom to be used to sectire the test
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Key

1 top aluminium C channel frame

2 bottom|aluminium C channel frame

3 tension/nut

4  comprgssion nut

5 tensionlanchors

6  tensionnut

7  steelrods 19 mm

Figure C.1 — Section view of test apparatus

/QOOOOOQ

O/Qoooo@

U

2

Key
1 steelrods 19 mm
2  tension anchors

Figure C.2 — Plan view of the top channel of the test apparatus
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Dimension in millimetres

1 3
Z; Z;
Z| Z|
Zi Zi
1l 1
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Z =Z .
= = /
2 1l I
\ 1 1 1 1
4/ 4/
== 1=
Z Z
125
Key
1 [top aluminium C channel frame
2 |bottom aluminium C channel frame
3 |compression nut
4 |tension nut

Figure C.3 — End cross section of test aparatus

C.5 Test specimen

C.5]1 Testspecimens 150 mm wide x 180 mm tall (nominally) shall be cut from the test sample panel
desfribed in 5.3.1.3 such that the joint in the OSB bisects each test specimen (see Figure C.4)f
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Dimension in millimetres

T e e e
I__II__ii_i'I__II__iI_J 2L
i - i |

3 4 2
Key
1 gap
2 OSB
3 wood ffame
4 specimgns to be cut out for joint relaxation test

NOTE1  The figure is not drawn to scale, the schematic is only to demonstrate configuration of panel.

NOTE 2  Additional bracing can be required to supportssamples when cut out of the panel, prior to placirlg in
the test apppratus.

Figure C.4 — Cutting(of'test specimens from sample panel

C.5.2 Twp holes shall be drilled into’the top edge and two in the bottom edge of each test specimen
that has bgen cut from the test.sample panel. The holes shall be of sufficient diameter to allow|the
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installation of 8,0 mm threaded rods of sufficient length to penetrate 40 mm into the test specimen, as
shown in Figure C.5. The rods shall be anchored with epoxy and allowed to cure.

1

vl
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N
AN m
40
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S [Py

4
N e n
N ———. G — o
3
150

=

AN AN
AN EANNNNNNNN

Key
1 [|aluminium C channel frame 4 joint

tension nut 5 tension anchors embedded with epoxy

3 specimen with a joint

NOTE The environmental conditions during the installation of the threaded rods into the test specimens
does not need to be controlled; typical room conditions are acceptable.

Figure C.5 — Installation of metal rods into test specimen

C.6 Test procedure

C.6.1 The five test specimens shall be installed into the test frame with the threaded rods set into the
predrilled holes in the channels.
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C.6.2 Once all five test specimens are in place, the spacing bolts for the test frame shall be set and the
nuts tightened to provide a rigid frame.

C.6.3 The individual test specimens shall then be centered in their positions with corrosion resistant
nuts and washers in a snug position until all test specimens have been so arranged.

C.6.4 Once all test specimens are secured, the nuts on the test specimen rods shall be tightened from
one edge to cause the test specimens to be extended. The total extension of the test specimens shall be
1,3 mm as measured from the end of the rod to the top of the nut by means of which tension is applied.

The extension shall be measured using callipers.

NOTE 1 Ilt is assumed that the change in distance from the tip of the threaded rod to the top of the tighte

bolt represq
tightening g

To achieve
should be s

Care shoul
threaded r
rod to achi

C.6.5 Wi
be made bq

C.6.6 Th
without inf

C.6.7 To
temperatu
(45 + 10) 9

C.6.8 At
examined.

C.6.9 An

nts the extension at the joint, ignoring compensating strains in the test frame, in the epoxy~anch
nchors and in the body of the test specimens.

greater accuracy in setting this extension, the ends of the test specimensthreaded 1
haped to present a single point of reference at that end of the rod.

1l be taken during tightening that excessive torque is not transmitted tp the anchorage off
pds into the edge of the individual test specimens. Tensioning shotild be done evenly to €
eve a uniform extension for each joint.

en all test specimens have been tightened, a final check on'the tightening measurement s
fore environmental cycling is begun.

e test specimens in the test frame shall be subjected to the following environmental cyd
erruption (Table C.1).

Table C.1 — Environmental cycling

Hot cycle Cold cycle Total i
— - < - Total time
Conditions Time Cenditions Time cycles
(65 +2)°C
18 h (F10 £ 3) °C 5h 15 360 h
(90 +£5) % RH

prevent thermal shdck, a transition period of 1 h shall be applied between high and
e exposures in which the test specimens are exposed to room conditions [(25 * 5) °C
RH].

the conclusion of the cycling, the test specimens shall be removed from the test frame

 ‘gbvious damage to the integrity of any joint involving separation that would allow w.

hing
red

ods

the
ach

hall

ling

low
and

and

hter

to penetrate the middle 100 mm of the test specimen joint length constitutes failure of the test and no
further testing is required.

C.6.10 The test specimens shall then undergo a water penetration test. Each test specimen shall be
sealed using a wax and paraffin mixture to the bottom of a hollow plastic cylinder with an interior
diameter of at least 100 mm such that the joint spans the mid point of the cylinder. A 25 mm water head
shall be introduced on the top surface of the test specimen, into the plastic cylinder. The cylinder shall
be raised by about 250 mm above a sheet of plain kraft paper placed underneath the membrane to aid in
monitoring any passage of water.

C.6.11 The 25 mm head of water in the cylinder shall be maintained for a period of 2 h.
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C.6.12 The test specimen shall be maintained at constant conditions of temperature and relative
humidity [(25 = 5) °C and (45 + 10) % RH] for the 2 h test period.

C.6.13 At the conclusion of the test, the underside of the test specimens shall be examined for
indications of moisture seepage. The kraft paper shall also be examined for evidence of seepage.

C.7 Assessment

In addition to the information required in 5.7, the following information shall be reported:

a) |a statement as to the visual condition of the test specimens after the cycling with respect to any
damage to the integrity of any joint involving separation that would allow water topenefrate in the
middle 100 mm of the test specimen joint length;

b) |a statement as to the indications of moisture seepage, if any, through the test'specimens after the
water penetration test.
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Annex D
(normative)

5.5.8)

Nail popping resistance test (

D.1 General

This test nj
with the L/

Six test spe
D.2 Sign

D.2.1 Dr)
WRB. This

D.2.2 Th
Given its 1
Therefore,
plywood a

D.3 Test

D.3.1 Th
test procec

D.3.2 Th
pushed int
capable of

ethod pushes a nail, counter-sunk 1,0 mm below the surface of the test specimen andcoz
\-WRB, back out to the surface and observing the effect on the cured LA-WRB.

cimens shall be tested.
ificance and use

Fing of the wood substrate can cause nail popping, which could afféetthe integrity of the
test method simulates such a situation to evaluate the behaviout of the LA-WRB.

e type of wood substrate can have an effect on the adhesion of the LA-WRB to the substy
ature of manufacture, OSB is deemed to represent a worst-case scenario in this reg
any LA-WRB that passes this test when applied to OSB shall be deemed suitable for us¢
nd glass mat gypsum.

apparatus

e description of the apparatus is generalin nature; any equipment capable of performing
ure within the allowable tolerances‘is-permitted.

e test apparatus shall support the perimeter of the test specimen while allowing a nail t

measuring the movement\of the nail to an accuracy of 0,1 mm.

ted

LA-

ate.

hrd.

P On

the

b be

b or back through the OSB perpendicularly to the surface of the OSB. The apparatus shall be
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D.3.3 If a vise with a positive movement is used, it shall be equipped with an adjustable stop that
allows for minor differences in test specimen dimensions due to nail length, sitting, etc. (see Figure D.1).

L]
B0 0900999090909,

Key

N U1 A W N

D.4

D.4
tha
sub

V|

L

5l
477 1
3 Z 5

\

metal ring

fixed stop

51 mm gap

test sample
adjustable stop
moving side of vice

FigureD.1 — Schematic of suitable test apparatus

Test specimen

1 Sixtest Specimens, each measuring 100 mm x 100 mm shall be cut from 11 mm thick
meets the'\requirements of ISO 16894. The 0SB shall be free of any dirt, dust or other
stances-that may affect the adhesion of the LA-WRB.

DSB panels
Heleterious

D.4

2-)Each test specimen shall have a 3 mm diameter hole drilled through it using a dr

ill press to

ensure that the axis of the hole is perpendicular to the surface plane of the test specimen.

D.4.3 Each test specimen shall be set on top of a 100 mm x 100 mm x 100 mm wood block nailing base
having a 25 mm diameter hole drilled in its centre to a depth exceeding 65 mm (see Figure D.2).
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D.4.4 A 64 mm long common round wire nail shall be pushed into each test specimen using the test
apparatus that will be used to push the nail back out through the test specimen such that the nail is

embedded

1,0 mm into the test specimen (see Figure D.2).

'III,,////I II,;,// P~

-

Key

1 five OS]
2 nailing
3 54mm
4 coated

5 protect
6  nail heg

6

B samples cut into 100 mm

bases: 100 mm x 100 mm wood block with-25 mm drilled in center

nail driven into center

sample

ve material

d embedded 1 mm into facelof OSB (should be right angle all sides to sheatings)

NOTE In Key 3, nail is embedded 1 mm in OSB surface.

D.4.5 The
recommen

Figure D.2 — Specimen preparation

e LAXWRB shall be applied over the OSB test specimens at the minimum thickpess

ded by the manufacturer and in strict accordance with the manufacturer’s installa

e Thothiclrrace Aftbha T A AJDD chall o oo fivnnd £ Ao o h toct cxacionn oc e O D 0

instruction

SRttt e eSS ottt v Striamr e Cohtr e aroreacn—+test SPCTTTICIT a5 pPeT Oro~ o

Fion

D.4.6 The test specimens shall be cured at (23 = 2) °C and (50 + 5) % RH for a minimum of 14 d prior

to testing.

D.5 Test

procedure

D.5.1 The test specimen shall be installed securely in the apparatus such that the test specimen does
not move while pressure is applied to the tip of the nail.

40
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D.5.2 If a vise is used, the stop shall be adjusted to provide a 1,0 mm compression gap between the
test specimen and the vise; the gapping of the adjustable stop shall be achieved using calibration keys

accurate to 0,1 mm.

D.5.3 The nail shall be pushed a distance of 1,0 mm back through the OSB in a direction perpendicular

to the surface of the OSB (see Figure D.3).

Figure D.3 — Test method

D.5|4 If a vise is used, the vise shall be closed untilcthe adjustable stop presses the fixed
vis¢ and further advance is stopped.

D.5|5 Following the test, the test specimen shall be removed from the test apparatus and th
of the LA-WRB shall be visually observed.

D.6| Assessment

In addition to the information required in 5.7, a statement as to the visual condition of the test
aftdr the testing, with respect to'the appearance of cracking or delamination of the LA-WRB
nail head, shall be reported.

end of the

e condition

specimens
around the
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Annex E
(normative)

Assessing durability of EIFS under cyclic environmental conditions

(5.6.2)

E.1 Genleral

E.1.1 Th
assessing t

E.1.2 Th
design and

E.1.3 Th
the claddin

E.1.4 Th
temperatu
cycles.

E.1.5 Th
deflect und

E.1.6 Th
does not pi

s test method provides a procedure, which can be done in a standard laberatory,
he durability of EIFS cladding under specified cyclic environmental conditions.

construction details that can affect the long-term performance of the cladding.

b effect of incidental water in the cladding is assessed by introducing a quantity of water
g in a preconditioning stage.

b effect of hygrothermal stresses are assessed by, subjecting the test specimen to cy
e, air pressure difference and water spray that are applied for a representative numbg

e effect of mechanical stress is assessed hy<éonstructing a flexible test specimen that
er the imposed air pressure difference.

s procedure gives an indication of\thie expected performance of the cladding over time,
oduce an estimate of the servicelife of the cladding.

for

e effects of design/construction details are assessed by building into. the test specifen

nto

clic
r of

will

but

E.2 Summary of test method

The test mgethod consists of three’stages:

a) in the preconditioning-stage, the full-scale test specimen is preconditioned by adding water beljind
the cladding;

b) in the| environmental cycling stage, the exterior of the test specimen is subjected to cyclic
environmental conditions (temperature, pressure and water spray) for 15 d while constant
conditjons'are maintained on the interior (i.e. unexposed side of the specimen);

c) in the assessment stage, the durability of the cladding is assessed by observing changes in

appearance (e.g. cracking, delaminating) and measuring cohesive/adhesive strength.

E.3 Significance and use

E.3.1 This test procedure sets a standard approach for assessing the durability of EIFS cladding
under laboratory conditions. Deterioration can be accelerated by design details, construction practices
and aging of materials, all of which can expose the building envelope materials to a microclimate that
accelerates deterioration.

42

© IS0 2021 - All rights rese

rved


https://standardsiso.com/api/?name=bc5d1492632996c2a01855a43df1fe3d

IS0 17738-1:2021(E)

NOTE Durability is not an intrinsic property of a material, but rather a function of the material and its
environment. To this end, the procedure accelerates aging of the materials in the assembly by subjecting a
specially designed test specimen to extreme simulated cyclic environmental conditions.

E.3.2 The full-scale test specimen, representing an EIFS clad wall assembly, is constructed according
to the manufacturer’s installation instructions on a steel framing assembly that is designed to be flexible
under the applied test pressure difference. Design/construction elements that are deemed critical to
long term performance, namely expansion joints, a window opening and typical service penetrations,

are

E.3
the
adv]

included in the test specimen in order to assess the effect of these details.

cladding during the service life of the assembly. Since water retained in the cladding e
erse effect on long-term performance, this procedure includes a preconditioning-stage

qualntity of water is introduced into the cladding. The water is allowed to drain at designe

loca

tions, such as at the base of the test specimen (or at any other specific location speci

manufacturer), but any water that is retained within the assembly is left in plac&for the env

cyc

E.3
con
eny|
ext
sSpr

ing stage.
4 After preconditioning, the test specimen is subjected to cyclie-environmental cond
ditions are selected based on experience with European ETICS evaluation, durability

elope sub-systems (e.g. fenestration systems), the physical/limits of test facilities and

hy) may be too severe for some applications and not sévere enough for others. Nevert

3~ Provision is made in the de51gn of the assemlily [0) manage Water that mlglit iiilu'grate into

hn have an
in which a
d drainage
fied by the
ronmental

itions. The
pf building
a range of

‘eme climatic conditions. The environmental loads (e.g. ratige of air temperature, intensity of water

heless, this

pro
dur]

redure provides standardized test conditions and evaluation criteria for an assessment of the
hbility of EIFS cladding.

E.4 Test apparatus

E.4
cap

1 The description of the test apparatus is general in nature and any arrangement of
hble of performing the test procedure-within the allowable tolerances is permitted.

equipment

E.4 ronmental

cha

2 The test apparatus for the environmental cycling stage shall consist of a room env
mber and a weather envirenmental chamber.

E.4 with an air
tem

3 The room chamliey shall be capable of maintaining static environmental conditions
perature of (23 +2)9C and a relative humidity of (50 + 5) %.

E.4
sha
The
(66
be {

4 The weather chamber shall conform to the apparatus requirements of ISO 15821, eXcept that it
1 be capablé of maintaining a static air pressure difference of +1 200 Pa across the tes{ specimen.
weathéerehamber shall also be capable of maintaining the air temperature between (-2( £1) °C and
+1) °Crand changing the temperature between these extremes at a rate of (60 +2) °C/h. Water shall
upplied and maintained at a temperature of (20 +3) °C.

WARNING — Ensure that the weather chamber is structurally sufficient since it will be operated
at a pressure difference that is higher than normally required by ISO 15821.

E.4.5 For the environmental cycling stage, the test specimen shall be mounted in such a manner
that the exterior face is exposed to the weather chamber and the base of the test specimen will not be
exposed to standing water. This shall be achieved by mounting the test specimen in a separate frame to
be inserted between the chambers or by mounting the test specimen directly into the opening of one of
the chambers. In either case, the test specimen shall be fastened on all four sides against the load that
will be imposed by the applied air pressure difference.
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E.4.6 Temperatures shall be controlled to within 1 °C, and measured within 0,5 °C. Pressure
difference shall be controlled to within 10 Pa, and measured within 5 Pa. Water spray shall be capable
of delivering 3,4 L/m?2 min.

E.5 Test specimen

E.5.1 The test specimen shall be an EIFS clad wall assembly with minimum overall dimensions of

3mx3m.

one ve

It shall be constructed using lightweight steel framing and incorporating the following:

a)

b) a450 mm x 600 mm window frame;

<)

repres
diame

The expos
accommod
junctions d

E.5.2 Al
be finished
located 30
the chamb
window ar
cold-rolled

(see Figurd

ticaland ane haorizontal evnangiaon igint:
trocHoH e O e RO A0t X pa o TO ROy

entative service penetrations, namely 100 mm square or round galvanized duect, 38
er PVC pipe and an exterior electrical junction box.

ed dimensions of the test specimen may be up to 100 mm less than'those stateq
ate a space for adding preconditioning water at the top, drainage.at‘the bottom an
esigned to maintain moisture and structural integrity at the sides:

ghtweight steel frame shall be using 41 mm x 92 mm x 1,12, mny' (18 gauge). The frame §

mm

| to

hall

at the top and bottom with steel tracks. A rough opening for the window frame shall be

D mm from the top and side. If the test chamber overlaps'the EIFS clad wall assembly
b1 seal is to the face of the EIFS, no less than 200 mm:ef EIFS shall be exposed between
d the edge of the chamber. A lintel shall not be installed above the window opening.
steel steel channels shall be installed through the.stud punch outs and secured to the st
[ E.1).

/ so
the
['wo
1ds.

44

© IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=bc5d1492632996c2a01855a43df1fe3d

IS0 17738-1:2021(E)

Dimension in millimetres

L
1
o~
\2
T o
! ! 4
| |
| 406 | 203
18 (8)
Key
1 |steel track, 92 mm x 32 mm
2 |window opening
3 |18 gauge steel studs.92 mm x 41 mm
4 |cold-rolled steel chiannel installed through punch-outs

NOTE Each\stud-end is fastened to a track with a single no. 8 Phillips drive, 11 mm long, metjal pan-head
scrgw on eachiside of the track/stud.

Figure E.1 — Lightweight steel frame assembly

NOTE1 The structural frame is designed to an acceptable standard for wind loading. The frame includes wall
bracing and appropriate details around window openings and service penetrations. For wind load testing, see
Annex G.

NOTE 2 18 gauge steel stud is not expected to cause fastening failure (“unzipping” of fasteners) of sheathing
during the repeated pressure cycling. Unzipping can be caused by other factors, e.g. too few fasteners,
inappropriate fasteners.

E.5.3 A 50 mm diameter clear tube, the supply header, fitted with six evenly spaced 6 mm holes (one
6 mm diameter hole per stud bay) shall be placed near the top end of the interior side of the panel. Each
hole shall be connected to a corresponding port in the sheathing and be sealed to be airtight. The setup
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shall be designed to allow the uniform delivery of water to the drainage cavity onto the exterior of the
LA-WRB at the controlled rate with no more than 10 mm head.

The drainage outlet at the bottom of the test specimen shall be configured as per EIFS manufacturer’s
installation instructions to drain into the weather chamber.

The supplier header will be required to maintain a 10 mm head of water during the testing. It should be
marked at the 10 mm point so it can be accurately monitored.

Care is required when placing the water delivery tubes so that they terminate within the cladding
drainage cavity. The drainage cavity may be small (2 mm) and will contain adhesive supporting the

insulation.

E.54 Th
practices.

instructior
window in|
window sh|

e rough window opening shall be constructed in accordance with general comnstruc
[he rough window opening shall be finished according to the manufacturer’stinstalla
s. An aluminium fixed window frame shall be installed in the opening and the)details of]
stallation shall be executed according to the manufacturer’s installation’\instructions.
all be sealed to ensure that no air and water pass through it.

The window frame serves to include a representation of a standard wall-window interface in the

specimen.
test, and th

E.5.5 Th
specimen.

spacing be
shall be ing
shall be se

The servic
water pass

However, air and water passage through the window should not.bea factor in the durab
e window should be sealed appropriately to prevent it.

e service penetrations shall be located on a horizontal lime 500 mm from the top of the
[he first penetration shall be positioned 300 mm from the edge of the test specimen and
fween penetrations shall be at least 300 mm (refer, to Figure E.3). The service penetrat
talled according to the requirements of each penétration, including structural integrity,
hled to prevent passage of air and water.

e penetrations serve to include standard penetrations in the test specimen. However, air
age through the service penetrations:should not be a factor in the durability test, and

service penetrations should be sealed appropriately to prevent it.

E.5.6 12,

7 mm thick glass-fibre faced gypsum sheathing shall be installed as shown in Figure E.2.

[ion
[ion
the
The

test
lity

test
the
ons
and

and
the
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Dimension in millimetres

2 000 1000
(78) (40)
813 10
(32) (3/8) .
S
< -
(=2
A
S
I~
o=
1
S
S o~
o=
407
(16) 2 200
(88)
2 400 610
(94) (24)
Key
1 12,7 min thick glass-fibre faced gypsum sheathing
long, bugle-head screws on 203 mm spacing, at least 10 mm from any edge
NOTE The durability under cyclic environmental conditions test is conducted solely to evaluate the

performance of the EIFS. The substrate framing and sheathing is specified simply to provide a standard backing
for the EIFS and is not evaluated in this test.

Figure E.2 — Details of sheathing installation

E.5.7 The WRB shall be installed according to the ISO 17738-2 and the manufacturer’s installation
instructions.

E.5.8 The EIFS cladding shall be installed in conformance with the requirements of ISO 17738-2 and
according to the manufacturer’s installation instructions using the thinnest thermal insulation board
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acceptable. The horizontal expansion joint shall be located 300 mm from the bottom edge of the test
specimen and the vertical expansion joint at the side of the window opening nearest the edge of the test
specimen. The sides of the test specimen shall be wrapped and the top and bottom of the test specimen
shall be finished according to the manufacturer’s installation instructions.

E.5.9 The thermal insulation board installation shall be as shown in Figure E.3.

Dimension in millimetres

25,4
1 2 3 (1)
/ / /
/ / / |
(5/ J/ 6 ; 1 4
|
________ =] | _
T
| 1 5
| — |
|
| 6
/
| |
|
|
' 7
| |
________ [ I ______________lr____ | ]
|
|
|
|
| ~
| n =
| N
| '
f
|
8
Key
1  exteriol electrical outlet
2 circulal, 38 mm diameter
3 square|100 mm x 100 im
4 therma| insulation bodrd
5 window
6  verticaljoint
7  sheathipg-board joints
8

horizontatjoint

Figure E.3 — Details of installation of thermal insulation boards

E.5.10 The lamina shall be rendered onto the test specimen according to ISO 17738-2 and the system
manufacturer’s installation instructions. The finish coat shall be applied to only 50 % of the face of
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the test specimen as shown in Figure E.4. The interfaces and joints shall be terminated according to
ISO 17738-2 and the system manufacturer’s installation instructions.

9
Key
exteriorelectrical outlet 4 steel studs 7  vertical joint
circular38 mm diameter 5 window, 450 mm x 600 mm 8 horizontal joint
square, 100 mm x 100 mm 6  base and finish coats 9  base coat only
NOTE The performance of the base coatis examined directly by leaving half of the test specimen unfinished.

Figure E.4 — Test specimen for assessing durability of EIFS cladding under cyclic
environmental conditions
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E.5.11 Details of test specimen components and construction shall be presented in a tabular form as
suggested in Table E.1.

Table E.1 — Suggested table for reporting test panel configuration

Item Type/Materials/ Quantity Size Application/ Product
Description (Wx Hx D) location identification
General
Anchorage
Fastenin # of Length of
8 fasteners fasteners RN
Seal Adl/
Lamina ,\" l/
Base coat # of coats Thickness n(b’ .
Reinforcing Grade of Thickness ’\:)
mesh mesh (\
Finish coat # of coat ,-O
Thermal Thickness \‘0
insulation of thermal 05\
board insulation {(
board /.Q
Adhesive # of coats Thickness,
LA-WRB #of coats | Thickress
Structural \Qw
support A\
Framing Type of studs Gauge ’\\Q)\ Size
Sheathing Type of sheathing \'0\\ Product ID
N
Joint tape Type of'rfnesh/grade ) c\)j:
(if any) S
Expansion . ()
joint AN
Horizontal Details ofjointsfo\‘ Width Product ID
Vertical Details of jo;n{s\.-) Width Product ID
Drainage Locat{@g\j
Penetrations /\c,)\
Window Fixed zil@ﬂium window
Anchorage ‘Ov
Seals SN "
Duct ,.:\\‘
Seal =
Water pipe
Seal
Junction
Seals
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E.6 Test procedure

E.6

.1 Preconditioning stage

E.6.1.1 Preconditioning shall be carried out following installation and sealing of the test specimen
and immediately prior to environmental cycling.

E.6.1.2 The test specimen shall be mounted vertically between the room and weather chambers with

the EIFS cladding facing the weather chamber in such a manner that the test specimen can be observed
on hoth sides

Pre
the
Nor
the

E.6
at 6
be d

Drafinage at the bottom of the test specimen shall not be sealed prior to cycling.

E.6
of
3 m

water. The supply tank shall be located such that the water can drain to the supply header

tha

E.6

151

E.6

E.6
not

ronditioning and cycling shall be performed in the same apparatus in order to avoid|m4

mally, a one-day period is allowed for installation and anchoring in the apparatus‘and o
installation sealant to cure.

1.3 Thetestspecimen shall be fastened in place through the lightweight steel frame wit]
00 mm on center and sealed the test specimen perimeter. Weather seals shall be watertig]
apable of maintaining their integrity under the imposed loads and deflection of the test

1.4 A water supply tank shall be installed above the‘test specimen and filled with
vater that represents at least 1,5 L for each square-metre of test specimen area, i.e. 1
x 3 m test specimen. The full area of the test specimen shall be used to determine the

will distribute the water uniformly over the.entire width of the test specimen.

h per metre of test specimen width-"The supply of water shall be stopped after 120 min

2 Environmental cycling stage

2.1 The environmental cycling stage of the test shall proceed with any remaining wat
drain during the conditioning stage.

inipulating

wall after preconditioning and in order to commence cycling immediately following prechitioning.

e week for

h fasteners
1t and shall
pecimen.

a quantity
3,5 L for a
Huantity of
(see E.5.3)

1.5 Water shall be distributed uniformly at the top of the test specimen from the supplly header at
a rate such that no more than a 10 mm head builds up at the top of the supply holes, but no

faster than

er that did
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E.6.2.2 The environmental conditions in the room chamber shall be controlled at (24 + 2) °C and
(50 £ 5) % RH. The environmental conditions in the weather chamber (temperature, pressure difference
and water spray) shall be controlled according to the cycles shown in Figure E.5 for 60 cycles.

Y1 1 Y2
70 \\ 1600
60 \\
I = —+— 1200
50 i 5 2
20 7 \
: / \ {800
30
I 3
20 f Vv 400
10 \ /
0 0
-10
20 -400
-30
- -800
-40
-50 i o - 1-1200
-60
[ -1 600
-70
of o5 1 15 2 253 35 4 45 5 55 |6 X
Y1 Y2
Key
X  time (h
Y1 temperpture (°C)
Y2 pressute (Pa)
water, spray
2 pressure
3 t&€mperature
Figure E.5’/— Details of one wet cycle of the environmental conditions to be imposed in the

weather chamber

NOTE1 Manufacturers who are not sure of the performance of their product relative to the full scale test,
are encouraged to conduct unidirectional freeze-thaw screening test on smaller test specimens of their product
prior to conducting the present full scale test (guidance on the size of the small panels and/or the conditions of
testing could be provided by testing organization having experience with the present test).

NOTE 2  The environmental cycling has a period of 6 h and four cycles are applied per day. The total elapsed
time for the cycling is 15 d.
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E.6.3 Assessment stage

E.6.3.1 The test shall be terminated after 60 environmental cycles, or earlier if the test specimen is
observed to have failed, where failure is defined as the following:

a)
b)

c)

the finish coat does not remain adhered to the base coat;
there is blistering of the finish coat;

there is cracking, blistering or sagging of the base coat;

d)

the base coat separates from the thermal insulation board.

NOTE A crack is considered an opening in the application where the fracture is greater than 0,2
without magnification and penetrating the depth of the application.

E.6
exa

E.6
dra

E.6
and
sha
The
test

E.6

E.6
be 1

E.7

E.7,

E.7,

3.2 After the environmental cycling is terminated and the panel is dry, thetest specin
mined for deterioration as noted in E.6.3.1.

3.3 If water is observed to penetrate beyond the elements foriming the cladding str
n from locations other than designed drainage outlets, it shall be documented.

3.4 After the visual examination of the test panel, six test specimens (cores) shall be cu
in sufficient dimensions to undergo the bond strength‘test (see Annex A). Three test

test specimens shall be separated by at least 600mm and be at least 600 mm from the
specimen or any penetration.

3.5 The cores shall not be subjected to the water immersion step of the bond strength

eported.

Assessment
1 Failure of the testspecimen following the environmental cycling (if any) shall be rep

2 The average)bond strength of the cores shall be reported.

mm, visible

en shall be

itegy or to

[ to a depth
specimens

1 be cut from the base coat only area and three test spécimens shall be cut from the finish coat area.

edge of the

fest.

3.6 The bond strength of each coretshall be measured and the average of the measurements shall

prted.

©IS

02021 - All rights reserved

53


https://standardsiso.com/api/?name=bc5d1492632996c2a01855a43df1fe3d

ISO 17738-1:2021(E)

Annex F
(normative)

5.6.3)

Assessing drainage performance of EIFS (

ral

F.1 Gen

F1.1 Th
drained EI
the EIFS ay

F.1.2 Th
test appars

F1.3 Th
water is d
assembly ¢
away from

NOTE I

F2 Sum

F.2.1 Th
top of a drz
the assemh

F.2.3 Th

E3 Sign

F.3.1 Th
drainage c

F.3.2 Th
and retent

FS wall when subjected to controlled and metered water intrusion at the interface’betw

s test method provides information on determining the water retention ratip,'with

d the water resistive barrier system.

e test method provides information on the preparation of test specimens.and describes

b test procedure is designed to simulate a leak in an EIFS cladiwall assembly. To this
rained through the test specimen and performance repodrted. The performance of
oes not replace the requirement of good building practices) such as the deflection of w
the drainage cavity and proper flashing to separate diffefent building components.

SO 17738-3 provides further background on detailing, durability and resilience.
mary of test method

s test method consists of directing water at a known rate and amount into an opening at
linage cavity that forms part of an.EIES wall test specimen. The amount of water retaine
ly after directing water to the drajnage cavity is determined over a 60-min period.

ee test specimens shall be-tested.

ificance and use

s test method provides a standard procedure for determining the water retention ratio
hvity incorporated in an EIFS cladding.

b effectiveness of a drainage cavity behind any cladding directly affects moisture migra
on’in the wall assembly and, as such, affects the long-term performance of the wall assen]

tus and procedure to be used to assess the water retention ratio of the drained EIFS wall.

na
een

the
|

bnd,
the
hter

the
|l by

of a

fion
bly.

Water that

em

intrudes hehind any r‘lndding and remains in interstitial spaces within the dminqu SVS

may induce problems with moisture sensitive components in the wall assembly if sufficient water is
present for extended periods of time.

F.3.3 The information provided from these tests allows determining the degree to which water is
retained in the test specimen.

F4 Testapparatus

F.4.1 The apparatus (see Figure F.1) shall consist of the following:

a)

test sp

54

ecimen support and weighing system;
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b) water dispensing system;

c) water collection system.

6.1 . 9

H/7

Key

1 |carpenter’s level 7  collecting tray

2 |load cell 8  calibration weights
3 |turnbuckle 9  framing

4 |tie bar 10 pivot

5 [sheathing 11 balance beam

6 |EIFS 12 counterweights

Figure F.1 — Diagrammatic representation of the weight balancing system

F.4.2 A validation check of the load cell calibration shall be conducted using calibrated weights over
the weight range expected to be measured. These can be placed from the back of the wall on top of the
bottom plate in increments of approximately 50 g for a minimum of five readings. The slope of the load/
load cell reading shall represent the calibration factor.

F.4.3 Test specimen support and weighing system shall consist of a beam attached to the test
specimen and to a set of counterweights. The counterweights shall be placed on a plate attached to one
end of the beam whereas the test specimen shall be attached at the other end of the beam through a
series of adjustable metal ties (turnbuckles) that help ensure that the test specimen is nominally plumb.
The beam shall be maintained in a level position, which can be ascertained by the use of a carpenter’s
level placed on the beam above the pivot. A restraint shall be installed at the bottom of the wall to
prevent the test specimen from swaying. The restraint shall be constructed of a lightweight material
that is not affected by humidity:.
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F.4.4 The calibrated load cell shall have a minimum accuracy of 1 g. The load cell can be mounted
either directly above the attachment point of the test wall or offset from the attachment point. For the
latter, the force recorded by the load cell shall be recalculated using the principles for a lever.

F.4.5 A water delivery wand (See Figure FE.2) shall be installed to uniformly dispense water at the top
of the test specimen. The water delivery wand shall consist of:

— atube with 16 weep holes of 0,2 mm diameter spaced 38 mm apart;

— a serrated fibreglass mesh fabric fastened to the tube to direct water to the surface of the water
resistive hnrripr;

— the seffrated mesh shall be secured within 2 mm of the weep holes;
— the tipp of the serrated mesh shall align with the weep holes as illustrated in Figure F.2.

Dimerfsion in millimdtres

1 2
38 38
[~ 7 T 1]
VVVV /
38 570
646

Key
1  weep hples located within 2 mm of serrated mesh connection to delivery wand
2 tips of derrated mesh align with weep holes and dre spaced 38 mm apart

Figure F.2 — Water delivery wand

F.4.6 Aholding tank shall be located adjacent to the to the test apparatus in which the water shall be
maintained at a temperature pf (23 + 2) °C.

F.4.7 Water shall be transferred from the holding tank to the delivery wand by action of a fluid
metering gump at the-rate of 8,0 1/h. The pump rotation rate shall be adjustable to permit varying|the
rate of wafer delivéry'to the drainage cavity. Water shall trickle from evenly spaced openings in|the
water deliyery wand onto the serrated fibreglass mesh fabric that directs water onto the surface of{the
LA-WRB of thé.test specimen (See Figure E.5).

F.4.8 The flow rate shall be calibrated by activating the pump for a period of 15 min and dispensing
water into a container whose weight can be monitored continuously. Following this period, the time
and weight shall be recorded and the rate calculated in terms of the weight of water dispensed over the
calibration period. The procedure shall be repeated at least three times and the average rate of flow
shall be determined on the basis of the three test results. If the range in variation amongst any of the
individual results exceeds 2 %, the tests shall be repeated to ensure repeatability in the flow rate of
less than 2 %.

F.4.9 The water collection system shall consist of an inclined gutter (minimum slope 2 % along the
length of the test specimen) located at the base of the test specimen and a container located adjacent to
the gutter. Water drainage from the drainage cavity and exiting at the base of the test specimen shall be
directed to the gutter and then away from the test specimen.
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E5 Test specimen

F.5.1 The EIFS wall test frame shall be 1 220 mm wide by a minimum 2 440 mm high.

NOTE The frame can be greater than 2 440 mm in height to accommodate connections for the balance beam.

F.5.2 The test frame shall consist of the same materials and details, and be prepared by the same
methods as used in typical steel stud or wood frame construction; unless otherwise noted, installation
of any of the components of the wall should follow accepted construction practice.

F.5.3 The test frame (See Figure F.3) shall be fabricated of steel or wood stud framing| consisting
8 x 89) mm making three equal stud spaces. Wood framing and sheathing shall|be| dried and
ilibriated to the test environment. A schematic representation of the test specimen [is given in

Figure F.3 — Frame

F.5.4 The test frame shall have a single bottom sill plate and double top plates.

F.5.5 A pair of fixtures shall be installed at the top plate of the test specimen to permit securely
fastening it to the test assembly.
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F.5.6 The sheathing panels shall consist of any material typically specified for use in fabricating EIFS
walls (e.g. plywood, OSB, cement board, glass mat gypsum) and according to that prescribed in the
manufacturer’s installation instructions for the WRB being used. The sheathing shall have a 3,2 mm

horizontal

gap at the midpoint of the panel.

F.5.7 The WRB used to protect the sheathing shall meet the requirements of 5.4 and shall be installed
in accordance with the manufacturer’s installation instructions.

NOTE

As this test evaluates the effectiveness of the drainage cavity, any LA-WRB that meets the

requirements of this document can be used for this test. However, if changes are made to the EIFS that can make

the drainag

path - more restrictive such as changos ta the nattern of ribhaons or the CDDC the test results
U 5 o T

not be appli
F.5.8 All

F.59 Th
onto the fr

F.5.10 Th
the WRB s

exit of
a mini

a mini
delivel

the ed

NOTE i
panel waterj

A self-adhe
framing st

the top and the bottom edges of the sample are open, i.e. not wrapped, to allow the free entry

r
Cable.
materials shall be installed according to the manufacturer’s installation instructions.

e WRB shall be installed over the surface of the sheathing on the test frame and wrap|
hme perimeter covering the edge of the sheathing.

e EIFS test sample, 1 220 mm wide and a minimum of 2 135 mm high, shall be installec
b that:

water;
mum space of 25 mm is open at the bottom to affix aflashing;

um space of 155 mm is open at the top of the*panel to permit the positioning of the w
y wand;

bes of the panel are made watertight.

dge wrapping the panel with base coat-and mesh is an acceptable method of making the edges o
tight.

red waterproofing membrane may be applied to the interior surface of the exterior vert
1ds to render the test spegimen watertight.

will

ped

| on

And

hter

the

ical
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F.5.11 The test specimen (See Figure F.5) shall be cured for a minimum of 14 d or according to
the manufacturer’s installation instructions, whichever is longer, prior to testing at (23 * 2) °C and
(50 +5) % RH.

Figure F.4 — LA-WRB with thermal insulation

F.6[ Test procedure

F.6]1 The tests shall be conducted in stable conditions (23 = 2) °C and (50 + 5 %) RH and the
tenmjperature and relative humidity shall be continuously monitored prior to and durifg the test
seqpences. The test specimen shall be allowed to acclimatize to the conditions for a minimuin period of
24 h before conducting the test.

F.6.2 The test specimen shall be mounted in the test apparatus and the vertical turnbuckles and
other attachment fixtures shall be adjusted to ensure that the test specimen is plumb across the length,
width and depth of the test specimen.

F.6.3 The weights used to counterbalance the wall shall be adjusted so that sufficient preload is
applied to the load cell and, thereafter, to tare the weight of the test specimen.

NOTE This keeps the test specimen in contact with the load cell during the test and steadies it against any
disturbances.
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