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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

ISO 17738 comprises three parts: this document deals with the material performance of exterior
insulation and finish systems (EIFS), ISO 17738-21 provides guidance on installation and ISO 17738-31)
gives guidance on the design of an EIFS system.

1) Under preparation.
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ISO 17738-1:2017(E)

Thermal insulation products — Exterior insulation and
finish systems —

Part 1:
Materials and systems
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Scope

5 document outlines requirements for exterior insulation and finish systems (EIFS
bination with a drained air space as an exterior wall cladding systef,~It also o
1lirements for water resistive barrier systems that are to be used with EIFS:

EIFS wall cladding system is comprised of liquid-applied water reSistive barrier, an a
chment of the thermal insulation boards to the substrate, rigid thermal insulation boards, 3
forcing mesh embedded in a base coat on the face of the thermal ifisulation boards and a fi

use of mechanical fasteners is outside the scope of this doetient, but is acceptable asa c
or as an alternate to adhesive for attachment wherélie substrate will not suppo
chment of the EIFS.

[FS, the thermal insulation boards support the base coat with integral glass fibre reinfoy
fems where the reinforcement is the supporting-element of the rendering, e.g. conventig
not covered by this document.

5 document does not purport to address,all the health and safety aspects associated w
one using this document has the responsibility to consult the appropriate authorities and {
[th and safety practices, in conjunction with any existing applicable regulatory requiren
s use.

Normative references

following documents/are referred to in the text in such a way that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references;the latest edition of the referenced document (including any amendmen

846, Plastics—— Evaluation of the action of microorganisms

1463, Metallic and oxide coatings — Measurement of coating thickness — Microscopical mé

), used in
itlines the

Hhesive for
glass fibre
hish coat.

bmplement
t adhesive

cing mesh.
nal stucco,

ith its use.
o establish
lents, prior

bir content
pplies. For
[s) applies.

thod

[%2)

1663:2007, Rigid cellular plastics — Determination of water vapour transmission propertig

1926, Rigid cellular plastics — Determination of tensile properties

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

ISO 4611, Plastics — Determination of the effects of exposure to damp heat, water spray, and salt mist

ISO 4628:2016, Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity
and size of defects, and of intensity of uniform changes in appearance — Part 4: Assessment of degree of
cracking

ISO

©IS

4650, Rubber — Identification — Infrared spectrometric methods
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ISO 4898, Rigid cellular plastics — Thermal insulation products for buildings — Specifications

[SO 8145, Thermal insulation — Mineral wool board for overdeck insulation of roofs — Specification

ISO 15148, Hygrothermal performance of building materials and products — Determination of water

absorption

[SO 15821,

coefficient by partial immersion

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

ISO 16474-3, Paints and varnishes — Methods of exposure to laboratory light sources — Part 3: Fluorescent

UV lamps

3 Termis and definitions

For the pu
following 4

ISO and [E
IEC El¢

ISO On

31
adhesive
product fol

3.2

base coat
polymer-b
insulation

water pene

3.3
cure
develop th

34
drainage ¢
space betw
that peneti

3.5
dry
develop th

ingredients

poses of this document, the terms and definitions given in ISO 7345 and ISO 9229 and
pply.

[ maintain terminological databases for use in standardization at the following addresse

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

line browsing platform: available at http://www.iso.org/obp

adhering the thermal insulation board (3.21) to the water resistive barrier system (3.23)

hsed coating, either factory-blended (3.10) or¢ield-mixed (3.11), applied directly to the then
board (3.21), fully embedding the reinforeing mesh (3.17) providing the primary barrie
tration

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

avity
reen the WRB and thermal insulation board (3.21) that allows for the free drainage of w
ates the EIFS (39)

e ultimaté properties of an initial wet state material solely by evaporation of vold

D

the

2]

mal
I to

hter

tile

3.6

durability

ability of a building or any of its components to perform its required functions in its service environment
over a period of time without unforeseen cost for maintenance or repair

3.7

EIFS manufacturer

producer o

3.8
embed

fthe materials and components forming a proprietary EIFS (3.9)

press into and encapsulate the reinforcing mesh (3.17) in the wet base coat (3.2)
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39

exterior insulation and finish system

EIFS

non-load-bearing wall cladding system comprised of LA-WRB (3.15), an adhesive (3.1) for attachment
of the thermal insulation board (3.21) to the LA-WRB, rigid thermal insulation board, a glass fibre
reinforcing mesh (3.17) embedded in a base coat (3.2) on the face of the thermal insulation board and a
finish coat (3.12)

3.10
factory-blended
material that arrive
wet] state material

roduce the

materials that are mixed in the field by combining two or more materials, other than, or |n addition

outermost coat applied over the base coat (3.2), which gives the wall its’colour and texture, ¢xclusive of

3.1
geogmetrically defined drainage cavity
GDDPC

path created between the WRB and thermal insulation board (3.21) through the use pf thermal
insylation board that has a pattern cut into its back

3.15
liquid applied water resistive barrier
LA-WRB

fluil material applied by spray, roller or trowel, that dries to a membrane possessing|low water

wriften installatiolinstructions provided by the EIFS manufacturer (3.7) that include infor;ration that
eir system

reinforcing mesh
woyerLor non-woven glass fibre fabric component of the EIFS (3.9) encapsulated in the base cpat (3.2) to
strengthen the system

3.18

substrate

structural component supporting the EIFS (3.9), which is resistant to deterioration caused by water or
is protected by a water resistive barrier system (3.23)

3.19
test sample
prepared materials or systems from which test specimens (3.20) are taken

3.20
test specimen
portion of a test sample (3.19) taken for measurement of a given property or characteristic

© IS0 2017 - All rights reserved 3
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3.21

thermal insulation board

component that functions to reduce heat flow through the wall and serves as the surface to receive the
base coat (3.2)

3.22

water absorption coefficient

mass of water absorbed by a test specimen (3.20) under specified time and pressure, per unit area and
per square root of time

3.23

water resistive barrier system
WRB
material(s)] possessing low water absorption properties that are applied over substrdates (318)
susceptiblg to water absorption to create a continuous surface that prevents water penetration into|the
wall assentbly

3.24
water ret¢ntion ratio
weight of Water retained in the test specimen (3.20) following the drainage capaeity test divided by|the
projected drea of wetted wall

3.25
wrap
protect the exposed edges of thermal insulation board (3.21) by back*wrapping or edge-wrapping

4 Requjrements

4.1 EIFS|constituent products

4.1.1 The constituent products of EIFS shall meet the technical requirements listed in Table 1.
4.1.2 Rigid cellular plastic thermal insulation board shall meet the requirements of ISO 4898.
4.1.3 Serni-rigid mineral fibre thermal insulation board shall meet the requirements of ISO 8145.

4.2 LA-WRB

The LA-WRB shall meetthe'technical requirements listed in Table 2. Where the LA-WRB is not intended
by the EIF$ manufacturer for application to a wood substrate, the LA-WRB does not have to meet{the
requirements for thie following:

a) joint duirability test;

] 3 1ot i +
b) nail poppineresistaneetest

The type of wood substrate can have an effect on the adhesion of the LA-WRB to the substrate. Given
its nature of manufacture, oriented strand board (OSB) is deemed to represent a worst-case scenario in
this regard. Therefore, any LA-WRB that passes the tests required in 5.4, when applied to OSB, shall be
deemed suitable for use on plywood.

4.3 EIFS

The EIFS shall be tested as an assembly as required in 5.5; the associated technical requirements for
the system are listed in Table 3.

4 © IS0 2017 - All rights reserved
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4.4 Special applications

Special applications may require properties other than, or in addition to, those specified in this
document. These properties, when agreed upon by the interested parties, may be added to the
requirements of this document.

5 Testing

5.1 Sampling

Rarnldom sampling, of a minimum number of material components, as required to completeth¢ necessary
testing, shall be carried out by an organization determining compliance with this document, A random
selgction of materials is to be obtained from the production or main storage facility for id¢ntification
before they are sent to the testing laboratory. The identified samples are then to be forwarded directly
to the testing laboratory.

5.2 Preparation of sample panels
5.2{1 Asa minimum, the following test sample panels shall be prepared.

5.2]1.1 One nominal 610 mm x 610 mm panel consisting of 25ymm thick thermal insulatior] board and
basg coat, including reinforcing mesh shall be prepared. The base coat and reinforcing mefsh shall be
applied at the thickness stipulated by the EIFS manufacturer, determined for the purpose of cdnfirmation
as 4 mass per unit area, as per 5.2.5. This test sample panel shall be used for preparation|of the test
spefimens for the following tests:

a) |bond strength test of the base coat;
b) [base coat water impermeability test;

c) |water absorption of the base coat-test.

5.2{1.2 Five nominal 610 mm 610 mm panels consisting of 25 mm thick thermal insulgtion board
and base coat, including reinforcing mesh, and finish coat. The edges of four of the pangls shall be
wrgpped with base coat, reinforcing mesh and finish coat. The base coat shall be allowed t¢ cure for a
minimum of 24 h prior tovapplication of the finish coat. The base coat and reinforcing mesH and finish
coat shall be applied atthe thicknesses stipulated by the EIFS manufacturer, determined for the purpose
of cpnfirmation as aémass per unit area, as per 5.2.5. This test sample panel shall be used for gpreparation
of the test specimens for the following tests:

a) |bond stréngth test of the finish coat;

b) [watervapour permeance of the lamina test;

C) lamina salt spray resistance test;

d) lamina ultraviolet resistance test;

e) EIFSimpact resistance test (the wrapped panels).

5.2.1.3 One nominal 610 mm x 1 220 mm vertical wood frame to which is attached 19 mm thick
OSB sheathing meeting the requirements of ISO 16894 and having a water absorption coefficient of
(0,002 + 0,001) kg/m2 s1/2, The 0SB sheathing shall include a joint with a width of 3,2 mm, as shown in
Figure 1. The OSB shall be free of any dirt, dust or other deleterious substances that may affect the adhesion
of the LA-WRB. The LA-WRB shall be applied to the OSB in strict accordance with the manufacturer’s
installation instructions and at the minimum thickness recommended by the manufacturer, determined

© IS0 2017 - All rights reserved 5
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for the purpose of confirmation as a weight per unit area, as per 5.2.5. 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.

5.2.1.4 (ne nominal 610 mm x 610 mm panel consisting of LA-WRB applied to nominally L3 jnm
thick glass{mat gypsum sheathing. The LA-WRB shall be applied in accordance with the manufactufers
installatior] instructions and at the thickness stipulated by the EIFS manufacturer, determiped for|the
purpose off confirmation as a mass per unit area, as per 5.2.5. This test sample panel shall. b& used for
preparatioh of the test specimens to test the water vapour permeance of the LA-WRB.

5.2.2 The test sample panels shall be prepared in a vertical orientation to simulate installatioh in
the field.

5.2.3 Foj the installation requirements of EIFS and LA-WRB, see 1SO 17738-22).

5.2.4 The test sample panels shall be conditioned at (23 * 2) °C and (50 + 5) % relative humidity fpr a
minimum ¢f 14 d.

5.2.5 The¢ applied material thickness shall be verified as a maSss per unit area, as follows. In determining
the area offthe test sample panel, its linear dimensions shall be measured to an accuracy of 1 mm.

5.2.6 Using the thickness stipulated by the EIFS manufacturer, and the density of the material as
provided by the EIFS manufacturer, the required mass of material to be applied to the test sample panel
shall be determined as follows:

Mass (g) =|Density (kg/m3) x area of test sample panel (mm2) x thickness (mm) x 10-6.

The initial{mass of the material including its storage container shall be measured to an accuracly of
1/1 00 of the mass.

Material shall be removed fr6m the storage container and applied uniformly to the test sample panel
until the mass of materialremoved is equal to the mass determined. The mass of material remdved
shall be determined by measuring the mass of the remaining material, including its storage container,
until the d|fference between the initial mass and the final mass is equal to the mass determined t:l?an

accuracy of 1/1 00.6f the mass.

Care shall |be4aken in removing material from the storage container and in its application that all
material i dpplied to the test sample panel. If any material is lost (i.e. dropped before it reaches|the
test sample panelJ, 1ts mass sha aken Into consideration when determining the
amount of material applied to the test sample panel.

5.2.7 Test specimens, unless otherwise specified in the test methods, shall be obtained from the
conditioned test sample panels described in 5.2.1.1 through 5.2.1.4. Care and caution shall be exercised
when cutting the test specimens from the test sample panels so that the bond between materials is not
affected. The speed of the saw blade, the number of teeth per inch and other cutting variables shall be
considered in test specimen preparation in order to avoid excess vibrations or heat build-up.

2) Under preparation.
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5.3 EIFS constituent material tests
5.3.1 Ash content

5.3.1.1 This test shall be conducted only if deemed necessary by the testing agency as a means of
identification of the test sample materials submitted.

5.3.1.2 When conducted, test specimens shall be prepared and the ash content of the base coat and
finish coat material shall be determined in accordance with ISO 3451-1 and the results shall be expressed

as apercentage of the initial ‘Mpighf ofthe r‘]ry test specimen

5.3/2 Infrared analysis

5.312.1 This test shall be conducted only if deemed necessary by the testingCagency as 4 means of
identification of the test sample materials submitted.

5.3/2.2 Test specimens shall be prepared and the absorption spectrum’of the organic fradtion of the
bindler used in the formulation of the base coat and finish coat shall he“determined in accordance with
[SOJ4650 and the results shall be recorded on a plot of percent transthittance vs. wavelength.

Test specimen preparation for infrared analysis is provided in’Annex H.
5.3/3 Bond strength tests

5.3{3.1 Testspecimen preparation and testing of the-bond strength of the adhesive, base coaft and finish
coaf shall be according to Annex A.

5.3{3.2 The average of the results of the béond strength test shall be reported in Pa for each $tate tested
(inifial, wet and dry).

5.3[4 Water vapour permeance of the lamina

5.34.1 Three test specimensof a size suitable for the test equipment to be used shall be cfit from the
testl sample panel specifiedin 5.2.1.2 and the lamina carefully removed from the thermal insulation
board. The dry thickneSs,of the lamina shall be measured in at least five locations on each tegt specimen
and|the average thickness reported.

5.34.2 The water vapour permeance of the lamina shall be determined according to ISO 1663 with the
facq coat of\the lamina exposed to the test chamber.

1N

5.314:3 ™ The average water vapour permeance of the lamina shall be reported in ng/(Pa-s-m

).

5.3.5 Base coat water impermeability test

5.3.5.1 Three test specimens measuring 200 mm x 200 mm shall be cut from the test sample panel
described in 5.2.1.1. The edges of each test specimen shall be sealed with wax or other suitable vapour
impermeable material.

NOTE A wax meeting the requirements of ISO 1663:2007, 5.8, “sealant wax”, would be a suitable material to
use for sealing the edges of the test specimens.

5.3.5.2 Over a surface area of 100 mm x 100 mm in the centre of the test specimens, the thermal
insulation board shall be removed, by scraping, down to the back of the base coat. Methyl Violet 2B
powder shall be brushed onto the back of the base coat.

© IS0 2017 - All rights reserved 7
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5.3.5.3 The test specimens, with the coatings facing downward, shall be placed in a tank of water to a

depth of (5 + 0,25) mm for at least 2 h.

5.3.5.4 After two hours, the area of dampness on the test specimen as determined by a colour change
in the Methyl Violet 2B powder shall be recorded as a percentage of the total exposed base coat area. Any

observation of liquid water shall be recorded.
5.3.6 Water absorption of the base coat

5.3.6.1 Two test spe est s3
described in 5.2.1.1 1 1 and the thermal 1nsu1at10r1 board shall be detached from each of them

5.3.6.2 The test specimens shall be dried in a well-ventilated oven for 24 h at a tempefaturg

(105 + 2) °[. After cooling at room temperature for 15 min, the dry weight of the test speeimens sha
measured gnd reported to the nearest 0,01 g.

5.3.6.3 Hach test specimen shall then be immersed flat, 5 mm below the surfage,of distilled (20 * 3
water for alperiod of 48 h.

5.3.6.4 After 48 h immersion, the weight of each test specimen shall bé€ measured to the nearest 0,(
The water [absorption shall be determined by the increase in mass ifi pelation to the dry weight of
specimen ¢xpressed as a percentage of the dry weight of the test‘Specimen. The average percenf
water absojrption of the two test specimens shall be reported.

5.3.7 Finish coat fungus resistance test

5.3.7.1 (ne test specimen shall be prepared by applying finish coat onto a clean 50 mm x 50 mm g
slide. The flnish coat shall be applied according to.manufacturer’s installation instructions.

5.3.7.2 The fungus resistance test shall be-conducted according to ISO 846. The test specimen shal
incubated for a minimum of 28 d.

5.3.7.3 At the end of the test peripd, the test specimen shall be examined for fungal growth on
finish coat material and the obseryations recorded according to the requirements of ISO 846.

5.3.8 Lamina salt resistance test

5.3.8.1 Three test.specimens measuring 100 mm x 300 mm shall be cut from the test sample p
described in 5.2.1.2."Phe edges of each test specimen shall be sealed with wax.

5.3.8.2 Thetest specimens shall be tested according to ISO 4611 for 300 h.

lg.

the

age

lass

| be

the

hnel

5.3.8.3 The test specimens shall be visually examined without magnification.
5.3.8.4 Any deleterious effects, such as cracking or flaking, shall be recorded.

5.3.9 Lamina ultraviolet resistance test

5.3.9.1 Three test specimens measuring 100 mm x 300 mm shall be cut from the test sample panel

described in 5.2.1.2. The edges of each test specimen shall be sealed with wax.

8 © IS0 2017 - All rights reserved
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5.3.9.2 The test specimens shall be tested according to ISO 16474-3. The xenon arc device shall be
used with a borosilicate inner filter and a borosilicate outer filter. The parameters of testing shall be as
follows:

a) 102 minutes 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 Vil ) £ 1 4= 1 1 1 4 4= £ L4 o D)\ 0 I aY =l kWA VA H_
) U ITUTI'UATI' RIITSS, TTU WALTT Spldy [UIAUN PJAIITTITIHIPTCTdLUT T UL (47 = 4] L adllu (70 = J) 70 1IN ],

e) |the above cycle (A through D) represents 24 h or 1 d exposure. The cycle is repeated.for  total of at
least 1 998 h of light exposure (2 664 h or 111 d total).

5.3]9.3 At the end of the testing, the test specimens shall be visually examined without magpification.
5.319.4 Any deleterious effects, such as cracking or flaking, shall be recerded.
5.3]10 Reinforcing mesh strength and alkalinity resistance

5.3]10.1 A minimum of 20 test specimens, each measuringy50 mm wide and 300 mm long, shall be
prepared from the lightest weight of mesh used with a proprietary system. At least 10 test|specimens
shall have the long dimension in the direction of the weft and 10 test specimens shall haye the long
dimension in the direction of the warp. At least five of @ach type of test specimen shall be exposed to an
alkgline solution for 28 d and then allowed to dry fox7'd in accordance with ISO 4606.

5.3{10.2 The clamps of the testing machine.shall be covered with a suitable rubber surfhce and be
suffiiciently rigid to resist deformation during the test. The clamps shall hold the whole width of the test
spefimens.

The results of test specimens that slip in the jaws of the testing machine, which break at thg edge of or
in the jaws, or which tear in a cascading effect, shall be discarded. Therefore, it is recommended that
more than the minimum numbgr of test specimens be prepared to ensure five acceptable fest results
arelobtained for each state;

5.3{10.3 The strength-of the reinforcing mesh shall be tested according to ISO 4606 and [the results
det¢rmined in N/mutfor the following:

a) |[five test specimens in their initial state in the weft;
b) [five testspecimens in their initial state in the warp;

c) |five'test specimens after exposure in the weft;

d) five test specimens after exposure in the warp.

5.3.10.4 The strength of each test specimen and the average strength of the test specimens in their
initial state shall be reported in N/mm for both the weft and warp.

5.3.10.5 The strength of each test specimen and the average strength of the test specimens after
exposure to the alkaline solution shall be reported in N/mm for both the weft and warp.
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5.3.11 Dry thickness of the base coat

5.3.11.1 Following the completion of the testing described in 5.3.3, 5.3.5 and 5.3.6, six test specimens
measuring at least 50 mm x 50 mm shall be taken from random spots from the remaining pieces of the
test sample panel described in 5.2.1.1.

5.3.11.2 The dry thickness of the base coat shall be measured in accordance with ISO 1463, in three
places on each test specimen to an accuracy of 0,1 mm. The maximum, minimum and average of the 18

measurements shall be reported.

5.3.11.3 H
specimens
pieces of th

5.3.11.4 T
places on €
measurem

5.4 LA-W

pllowing the completion of the testing described in 5.3.3, 5.3.4, 5.3.8 and 5.3.9, six
measuring at least 50 mm x 50 mm shall be taken from random spots from the remai
e unwrapped test sample panel described in 5.2.1.2

[Ifest
ing

he dry thickness of the base coat shall be measured in accordance with ISO 1463 in three

ach test specimen to an accuracy of 0,1 mm. The maximum, minimum and average of thg
ents shall be reported.

/RB tests

5.4.1 Ash content

54.1.1 T
identificati

54.1.2 V
shall be de
the initial |

his test shall be conducted only if deemed necessaryyby the testing agency as a mean|
pn of the test sample materials submitted.

/hen conducted, test specimens shall be prepared and the ash content of the LA-WRB matg

b 18

S of

rial

fermined in accordance with ISO 3451-1 and the results shall be expressed as a percentage of

veight of the dry test specimen.

5.4.2 Infrared analysis

5.4.2.1 This test shall be conductedvonly if deemed necessary by the testing agency as a meanfs of
identificatipn of the test sample materials submitted.

5.4.2.2 When conducted, test’specimens shall be prepared and the absorption spectrum of the organic
fraction of|the binder used-in"the formulation of the LA-WRB shall be determined in accordance yith
ISO 4650 apd the results;shall be recorded on a plot of percentage transmittance vs. wavelength.

5.4.3 Bopd strength test of the LA-WRB

5.4.3.1 Testspecimen preparation and testing of the bond strength of the LA-WRB shall be accortiling
to Annex A

5.4.3.2 The average of the results of the bond strength tests shall be reported in Pa for each state tested
(initial, wet and dry).

5.4.3.3 The bond strength of the LA-WRB shall meet the minimum requirements specified in Table 2
for each state tested (initial, wet and dry).

5.4.4 Water absorption coefficient of the LA-WRB

5.4.4.1 Test specimen preparation and testing of the water absorption coefficient of the LA-WRB shall
be in accordance with the requirements set forth in Annex B.

10
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5.4.4.2 The water absorption coefficient of the LA-WRB shall be reported in g/(m2-s%) in accordance
with the procedures described in Annex B.

5.4.5 Water vapour permeance of the LA-WRB

5.4.5.1 Four test specimens, and samples of the substrate material, each measuring 305 mm x 305 mm,
shall be cut from the test sample panel described in 5.2.1.4.

5.4.5.2 The test specimens shall be tested according to ISO 12572, Water Method, Procedure B, with
the LASWRB side face down to the tray.

5.4]5.3 The water vapour permeance of the LA-WRB and the substrate material shall'be determined
as per ISO 12572 in ng/(Pa-s:m2). The substrate material shall be tested independently from the
coated sample.

5.4{5.4 The water vapour permeance of the LA-WRB shall be reported ‘as the average| difference
betyveen the results of the substrate material and the LA-WRB of the fougresults in ng/(Pa-s-i2).

5.4/6 Accelerated weathering resistance test of the LA-WRB

5.4/6.1 Three test specimens of a size suitable for the test\dpparatus, but in no case srhaller than
100 mm x 150 mm, shall be cut from the test sample panel.described in 5.2.1.3.

The test specimens shall not include the joint in the OSB or the framing members.

5.416.2 The test shall be conducted in accordanée with ISO 16474-3 utilizing a UVA-340 lamp and the
follpwing cycle:

a) [102 min of light exposure with ng 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) °CJ;
c) |the above cycle (A and B)(i§repeated for 18 h;
d) |6 h of darkness, no water spray [black panel temperature of (24 = 2) °C and (95 £ 5) % RH];

e) [the above cycle(fA‘through D) represents 24 h or 1 d exposure. The cycle is repeated fqr a total of
252 h of light'exposure (336 h or 14 d total).

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

5.4164 * Any deleterious effects, such as cracking, delamination or flaking, shall be recorded.|Cracking is
defined using 1S0 4628-4:2016 Table 2. Rating Q(r‘) or highnr

5.4.7 LA-WRB joint durability test

5.4.7.1 The test specimens shall be constructed and tested according to the method outlined in
Annex C.

5.4.7.2 The visual condition of the test specimens after the cycling shall be reported 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.
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5.4.7.3 Any indications of moisture seepage through the test specimens after the water penetration
test shall be reported.

5.4.7.4 All test specimens undergoing the water transmission test shall meet the performance
requirements specified in Table 2.

5.4.8 Nail popping resistance test

5.4.8.1 The test specimens shall be constructed and tested according to the method outlined in

Annex D.

5.4.8.2 F
of the LA-V

5.4.8.3 A
WRB arour

5.5 EIFS
5.5.1 EIR

5.5.1.1 T
this test.

5.5.1.2 A
of 0,61 m ¢
10 times o1
specimen),

5.5.1.3 A
of 1,02 mg
10 times o}
specimen),

5.5.1.4 F
cracks and
allows the |

5.5.1.5 V
considered

pllowing the test, the test specimen shall be removed from the test apparatus and thg condi
/RB shall be visually examined without magnification.

ny aspect of deterioration or deleterious effects, such as cracking or delaniination of the
1d the nail head, shall be recorded.

tests
S impact resistance test

he four test sample panels prepared as per 5.2.1.2 with-their edges wrapped shall be usecd

0,5 kg steel impactor with a 49 mm diameter\spherical end shall be dropped from a he
nto the test specimens to impart an impact @nergy of 3 J. The ball shall be dropped a tot:
1to two different test panels (five times per-test specimen, all at different locations on the

1,0 kg steel impactor with a 63({mm diameter spherical end shall be dropped from a he
nto the test specimens to impatt an impact energy of 10 J. The ball shall be dropped a tot
ito two different test panelsi(five times per test specimen, all at different locations on the

pllowing each drop;the test specimen shall be visually examined without magnification|
perforations, whére a crack is considered an opening through the finish coat and base coat w
einforcing meshto be seen and a perforation is considered to be broken reinforcing mesh.

a “pass” The number of drops that result in a “pass” shall be reported.

fion

LA-

for

ight
il of
test

ight
] of
test

for
nich

/hen impacted at a 3 ] energy level, a drop that causes no crack in the test specimen shall be

5.5.1.6 V

fem impactedata 10 energy tevel, adrop that causes o perforatiom i the testspect

1en

shall be considered a “pass”. The number of drops that result in a “pass” shall be reported.
5.5.2 Durability under cyclic environmental conditions test

5.5.2.1 Itis not necessary that all the EIFS manufacturer’s constituent materials be tested. Rather, 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 incorporating the
following into the test specimen:

a) the EIFS manufacturer’s LA-WRB with the weakest bond strength in the Wet State and the highest
water absorption;
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b) the EIFS manufacturer’s adhesive with the weakest bond strength to both the thermal insulation
board and to the LA-WRB in the Wet State;

c) the EIFS manufacturer’s base coat with the highest water absorption coefficient and the weakest
bond strength in the wet state.

5.5.2.2 Where it is not possible to construct one test specimen incorporating the “worst-case”
constituent materials identified in 5.5.2.1, then additional test specimens shall be constructed and tested
such that all “worst-case” products are evaluated. The “worst-case” materials shall be incorporated into
the test specimens in such combinations that as few as possible tests are conducted.

5.5{2.3 Where it is not possible to construct one test specimen incorporating the_“yvorst-case”
conptituent materials identified in 5.5.2.1, then additional test specimens shall be construeted and tested
such that all “worst-case” products are evaluated. The “worst-case” materials shall bé incorpprated into
the[test specimens in such combinations that as few as possible tests are conducted;

5.5{2.4 A situation in which the EIFS manufacturer has different LA-WRBs\and one has the weakest
bon|d strength in the wet state and another has the highest water absorption would representja situation
in which it would be necessary to construct more than one test specimén;

5.5{2.5 The test specimens shall be constructed and tested according to Annex E.

5.5{2.6 Upon completion of the Cyclic Environmental Testing, the condition of the test spefimen shall
be visually examined without magnification

5.5{2.7 Any signs of deterioration, which include:the following, shall be reported:
a) |blistering of the finish coat or detachment\of the finish coat from the base coat;

b) |cracking, blistering or sagging of the base coat or detachment of the base coat from the thermal
insulation board;

c) |changes in colour or texture of the finish or base coat;

d) |water that passes through to the substrate.

5.5/2.8 The extent of-visual deterioration following the cyclic environmental testing shall jnot exceed
that indicated in Table=3. For the purposes of evaluation in this test, crazing or microcragking is not
confidered to be detérioration.

NOTE The, Durability under cyclic environmental conditions test is conducted solely to evaluate the
performancé.ofthe EIFS. The substrate framing and sheathing is specified simply to provide a standard backing

5.5.3.1 The test specimen shall be constructed and tested according to the method outlined in Annex F.
NOTE The drainage capacity test is conducted to evaluate the performance of the drainage cavity of the
EIFS. The type of LA-WRB or the substrate used for the test is irrelevant to the results. However, if 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, it will be necessary to retest.

5.5.3.2 The water retention ratio shall be reported in g/m2.

5.5.3.3 The maximum water retention ratio of the system shall not exceed the value provided in
Table 3.
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5.5.4 Fire resistance testing

Depending on the building circumstances, such as occupancy, building height and limiting distances,
fire testing of EIFS is typically required by authorities having jurisdiction.

5.5.5 Mechanical fasteners

Testing of EIFS that incorporate mechanical fasteners is outside the scope of this document. However,
methods to evaluate the use of mechanical fasteners, if required, are provided in ISO 17738-3:—,
Annex A3).

5.6 Rep(lrting requirements

All report§ describing the testing of the EIFS in accordance with this document shall inelude|the
following ipformation:

a) the iddntification of products (by name) used in the EIFS, including the LA-WRB;
b) the name and address of manufacturer or supplier (if applicable);

c) the adglress of manufacturing location;

d) the lotjlnumber;

e) the name and address of sampling agency;

f) the date and method of sampling and list of site(s) where sanipling was performed, and test sample
reference number(s);

g) acomplete description of all test specimens, includjng all manufactured components (manufactgirer
name, [ component model number and related “information), materials, construction dethils,
application or installation instructions, relevant literature and other pertinent information;

h) the date of test sample and test specimen(preparation and detailed test sample and test specifen
prepaijation methods;

i) the descriptions of test apparatusgealibration standards and their source(s);
j) the stdrt and end date(s) of test(s);

k) the tedt procedure identifiCation;

1) the tedt results;

m) a statdment of compliance with the requirements of this document shall be provided in the fprm
of a chprt, assshown in Table 4, including a reference that the components are part of a system and
only meett¢he requirements of this document when used as part of a system;

n) the naké and location Af +bh o 1ol oot oy ot g b tacte o d f ool b S oo dib o —ion

et TOCO IO UT chcTaoUTatoT y PpCTTOUTTIIITTS CIIC- COSTS ol it apprcaore;tncactroarcal

agency for the laboratory.

6 Marking, packaging and labelling

6.1 Packaging

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

3) Under preparation.
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6.2 Labelling

Unless otherwise specified, each container shall be marked with the following:
a) manufacturer’s name and address;

b) product’s name;

c) productdescription;

d) the statement, “ISO 17738-1%;

e) |manufacturer’s lot or date code identification of the material in the container.
Table 1 — Technical requirements for constituent products of EIFS (reference: 4{1.1)
TEST Reference Requirement Notgs
i 280 kPa Wet stjate
Bo1d strength of adhesive to 5 3.3 and Annex A _
LA{WRB 2250 kPa Initial and dlry state
Bond strength of adhesive to 280 kPa Wet stiate
5.3.3 and Annex A
Corjcrete Block >250 kPa Initial and ¢ry state
Bord strength of bgse coat 5.3.3 and Annex A 280 kPa All stgtes
to thermal insulation board
Boild strength of finish coat 5.3.3 and Annex A >80 kPa All stgtes
to Base coat

Water vapour permeance of

There is no pass/fail
criterion for the water

Water vgpour
permeanck of the
lamina is ihcluded

thellamina 834 vapour permeance of for potgntial
the lamina. hygrothermfal design
purpoges.
<90% of surface
Bade coat water impermeability 5.3.5 area damp
no liquid water visible
Bage coat water absorption 5.3.6 <20 % avg. mass gain
. . No fungal growth
Finjsh coat fungus resistance 5.3.7 supported
. ) No deleterious
Larpina salt resistance 5.3.8 offects visible
. . . No deleterious
Larpina ultrawviolet resistance 5.39 effects visible
Strengthsefireinforcing mesh Avg. residual strength
after alkaline exposure 5310 221 N/mm For both weff and warp
Thereisnao p:accl/f:ail Dry thickndss of the
. criterion for the dry base coat is determined
Dry thickness of the base coat Sl thickness of the base for verification

coat test.

purposes only.

©IS
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Table 2 — Technical requirements for LA-WRB (reference: 4.1.2)

Test Reference Requirement Notes
>80 kPa Wet state
Bond strength 5.4.3 and Annex A —
=250 kPa Initial and dry state
Water absorption coefficient 5.4.4 and Annex B <4,0 g/(m2-s%)
Water vapour
Report value in permeance of the
ng/(Pa-s'm2). There LA-WRB is included
e o is no pass/fail criterion for potential
Water vap quepersmean = water vapour hygrothermal desiﬁr
permeance of the purposes. Test specinjen
LA-WRB. shall be the maximum
recommended thickngss
Accelerated weathering No cracking,
: 5.4.6 L .
resistance delamination, or flaking
Joint durabjlity 5.4.7 No water transmission
No cracking or A bulge in the LA-WRB
delamination of the at the location of the pail
Nail poppirjg resistance 5.4.8 LA-WRB around the head that is not cracked

test specintens

nail head in any of the

or delaminated doe
not constitute a failujre

Table 3 — Technical requirements for ELES (reference: 4.1.3)

Test Reference Requirement Notes
6 of 10\drops no cracking
Impact Resjstance 5.5.1 at3Jsenergy level and no

perforation at 10 | level

Assessing the
Durability pf EIFS

5.5.2 and Annex E

No visible deterioration

Crazing, or microcrackipg,
is not considered to b¢
deterioration

under cyclif
environmeptal

5.5.2 andAnnex F

<20 % bond strength loss
compared to test

conditions specimens tested per
5.3.3and 5.4.3
Water retention ratio
Drainage cqpacity test 5.5:3 and Annex F <40 g/mZ2 based on

projected drainage area

Table 4 — Sample compliance report (reference: 4.1.3)

NOTE

Manufacturer name:

Additional rows can be inserted as needed for additional products or substrates.

Address:

Telephone:

Fax:

Website:

EIFS Identification:

16
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EIFS CONSTITUENT MATERIAL TESTS
Test Requirement Product ID Report
Bond strength of adhesive 280 kPa (Wet state) (Pass/Fail)
to LA-WRB >250 kPa (Initial and dry states)
Bond strength of adhesive >80 kPa (Wet state) (Pass/Fail)
to concrete block 2250 kPa (Initial and dry states)
Bond strength of adhesive 280 kPa (all states) (Pass/Fail)
to thermal insulation board
Boidstrengtirof basecoat =80 kPataitstates) tPags/Fail)
to :ﬁwrmal insulation board
Bojd strength of finish coat 280 kPa (all states) (Pags/Fail)
to Base coat
Water vapour permeance N/A [Averdge result
of the lamina in ng/(Pa-s'm2)]
Bage coat water <90% of surface area damp (Pags/Fail)
impjermeability test
Water absorption of the <20% (Pags/Fail)
bage coat
Fungus resistance test No fungal growth (Pags/Fail)
Larhina salt resistance test No visible effects (Pags/Fail)
Larpina ultraviolet resistance No visible effects (Pags/Fail)
tes
Reipforcing mesh strength 221 N/mm (weft,afidd warp) (Pags/Fail)
aftér alkalinity exposure
Bage coat thickness N/A (Average result
in|mm)
LA-WRB TESTS

Test Substrate Requirement Product ID Report
Boid strength of the To\Concrete >80 kPa (wet state) (Ppss/Fail)
LAWRB Block >250 kPa (initial

and dry states)
Bond strength of the (To specified >80 kPa (wet state) (Ppss/Fail)
LAWRB substrate) >250 kPa (initial
and dry states)
Water absorption coefficient <4,0 g/(m2-s%2) (Ppss/Fail)
Wafer vapour permeance N/A [Result in
ng/[Pa:s:m2)]
Acdelérated weathering No cracking, (Ppss/Fail)
resistance delamination, flaking
Joint durability No water (Pass/Fail)
transmission

Nail popping resistance (Pass/Fail)

© IS0 2017 - All rights reserved
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EIFS SYSTEM TESTS
Test Requirement Product ID Report
Impact resistance 6 of 10 drops no (Pass/Fail)
cracking at 3 ] energy
level and no
perforation at 10 | level.
Durability under <20 % bond strength (Pass/Fail)
environmental cyclic loss compared to
conditions LA-WRB and EIFS
constituent material
tests A |
Drainage cqpacity <40 g/m?2 (Pag?‘liéil)
N4
Testing Agency: LN
g Aggncy Qy
Address: /\/\
NG
Telephone: %Q
Fax: .\\
Q ()
Name: Signature: Q(\) Date:  ________ | _
N
%) Dimension in millimdtres

32
=

=600
=480

Key
gap
0SB
3  wood frame

Figure 1 — Test sample panel construction (reference: 5.2.1.3)

18
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Annex A
(normative)

Bond strength testing (reference: 5.3.3 and 5.4.3)

General
=enera:

A1l

g)

A1l
app

A.2

A.2
spe
spe
Cros

A.2
sha
exp
(wd

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 descril
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
fimen and applies a tensile-load to the test specimen at a pre-determined rate of speed, u
Fimen ruptures. The bond strength is then calculated as the breaking load divided by thg
s-sectional area of the-test specimen.

2 For each bond strength test, a total of 15 test specimens shall be tested. Five test
| be tested aftewinitial 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

Significance and use

es the test

of the test
htil the test
P minimum

specimens
litioned by
ing for 2 h

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 2017 - All rights reserved
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A.5 Test specimen preparation

A.5.1 The testspecimens 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 described‘in 5.2.1.3, 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 pstrength of the adhesive to concrete block:The adhesive shall be applied to a 40 mm
thick (minimum) non-patterned concrete block or paving stone, capable of withstanding the lqads
requirpd for this test method and allowed to cure as per the EIFS manufacturer’s installafion
instrug¢tions. The adhesive shall be applied at the thickness stipulated by the EIFS manufacturer then
covered with a thermal insulation board to prévent the adhesive from becoming too dehydrafted.
The thprmal insulation board shall be remoyed after the adhesive has been allowed to dry;

e) Bond strength of the adhesive to the thermal insulation board. The adhesive shall be applied to
the thdrmal insulation board at the.thickness stipulated by the EIFS manufacturer then covered With
a secopdary thermal insulation board to prevent the adhesive from becoming too dehydrated. [The
secondary thermal insulation board shall be removed after the adhesive has been allowed to dry

f) Bond strength of the baSe coat to the thermal insulation board. Test specimens shall befcut
from the test sample panels described in 5.2.1.1;

g) Bond strength of the base coat to the finish coat. Test specimens shall be cut from the fest
¢ panels.described in 5.2.1.2.

A.5.3 Foy alltest specimens, the LA-WRB, base coat and reinforcing mesh and finish coat shal| be
applied at the ipulated or. de ine o o ;
as a mass per unit area, as per 5.2.5.

KINNE [) 1C Al d 0 crmined 10 1 D DO O 01 ne

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 d at (23 * 2) °C and (50 * 5) % relative
humidity (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

matflerial to prevent water absorption through the edge of the test specimens. The test spec

thel

Thd

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

top

A6
(50
2h

A6
(50
7d

A.6

by the original minimum cross-sectional area of the test specimen in m2. The average of the

for

A.7

In alddition to the information required in 5.6, the following information shall be reported:

a)

b)

3 For each bond strength test, five test specimens shall be tested in the initial ‘sta
fimens shall be tested after further conditioning as per A.6.4.

4 After initial conditioning, the edges of ten of the test specimens shall be,sealed with a

1 be immersed 5 mm into water maintained at a temperature of (23 + 2) °C for at least 48

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) % relative humidity (wet state). The bond strength tests shall be conducted within 3
drying.

6 After immersion, five test specimens shall*be tested after being dried for 7 d at (23
* 5) % relative humidity (dry state). The bond strength tests shall be conducted within 3
drying.

7 The bond strength for each test'specimen shall be calculated by dividing the breaking

bach state (initial, wet and dey) shall be reported. The mode of ultimate failure shall also b

Assessment

state (iditial, dry, wet);

thezmode of ultimate failure.

te. 10 test

ivaterproof
mens shall
h.

b sufficient
rials found

- 2) °C and
0 min after

- 2) °C and
0 min after

load in kN
five results
e reported.

the bond strength of each test specimen and the calculated average bond strength for each test
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Annex B
(normative)

Water absorption coefficient of the LA-WRB (reference: 5.4.2)

B.1 Gen

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 ung

B.3 Sigy

This test i
LA-WRB, 4
continuou§

B.4 Test
The test ap

clamp asse
suitable te

B.5 Test

B.5.1 10
described
members.

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/orto stanc

imary of test method

s test follows the methodology described in ISO 15148.

b water absorption characteristic of the LA-WRB is deteymined by submerging the co:
ler 100 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

or driving rain while it is unprotectedby EIFS.
apparatus

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

specimens

test specimens, each measuring 500 mm x 50 mm, shall be cut from the test sample p

n 5.2:1:3. The test specimens shall not include the joint in the sheathing or the fram

sed
B is
ling

ited
2h.

the

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

paratus shall consist of a(watertight tank capable of holding at least 100 mm of water apd a

of a

hnel
ing

B.5.2 The edges of the test specimens shall be attached to the surfaces of a hollow column with
nominal dimensions of 150 mm x 88 mm x 88 mm, constructed of particle board glued with epoxy, as per
Figure B.2 with a water/vapour-tight sealant or epoxy coating that does not react chemically with 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) % relative humidity until
the mass of each test specimen has stabilized to within 0,1 % of its total weight when measured over a
24 h period.

22
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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 100 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 (100 * 2) mm above the tested
surface of the test specimen( see Figure B.1).

B.6

2 After 5 min of exposure to the water head, remove the test specimen from the ta

nk, dry the

sur
Rep
tim

B.6

accyiracy of the results depends almost entirely on the handling, drying etc.Gf the test speci

the
whg

B.6
day|

B.7

B.7
mas
roo

B.7
bot
abs

Typ

of
abs

Wh

aces completely with a paper towel and weigh the test specimen to the nearest 0,1 %
eat this at increasing time intervals such as 20 min, 1 h, 2 h, 4 h and 8 h after immersion
s, including 24 h, 48 h and 72 h to obtain a series of masses M; at times t.

3 The method of calculating the result shall depend on the shape of the Pesulting cur

calculations and plots shall be done immediately after the weighing. It will then be possib
ther further weighing is needed to achieve the required accuracy.

4 If the observed increase in mass is very small after 24 h, the test may be extended o
5 to give a more precise result.

Assessment

1 Calculate the area (A) of the base of the test specimen in m2. Calculate the difference b
s at each weighing (M¢) and the starting mass;{M;) per unit area (A), and plot this against
F of the weighing times (V1).

m¢ = (M - Mj)/A in (g/m?)

2 The resulting graph will fall‘into one of two types: Type A or Type B (see Figures B.3
h type of graphs, the water-absorption coefficient (Ay) at 72 h shall be used in determinin
brption coefficient.

e A — After a shorf-initial period of stabilization, a straight line can be drawn through
N against Vt. Extend this line back to time zero where it cuts the vertical axis at m’,.
brption coeffidient is then calculated from Formula (B.2):

Aw = (m'er5m’o)/Vif in g/(m2-s%)

pre (1'ye) is the value of (m) on the straight line at time (tf), and (tf) is the time in second

bf its mass.
hnd then at

ve, and the
mens, thus,
|e to assess

ver further

etween the
the square

(B.1)

ind B.4). In
b the water

the values
The water

(B.2)

s, of end of

the

test

Type B — If the graph of m against vt does not give a straight line, but a curve of some form, the
value of m¢ 24 h, 48 h and 72 h after the start should be taken as m'tr and A,y shall be calculated from

Formula (B.3):

©IS

Aw, (24,48, 72) = m'ts / Vtfin g/(m2-s%)

02017 - All rights reserved
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B.7.3 Ifthe 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 A, reported.

Figure B.1 — Test apparatus

24 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=abbbb5b7b4a5382908e38b70034d83c1

1SO 17738-1:2017(E)

Dimension in millimetres

Key]
1

2
3

particle board forming a square, open column

50 mm x 50 mm OSB, 19 mm thick

LA-WRB

Figure B.2 — Test specimen
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Y 4
- - . -
m'y
SLOPE = Ay
m'o [
| | | | | |
0 50 100 150 tf 200 250 300 X
Key
X time~p,5
Y m¢
Figure B.3 —(lIype A
‘{ \
|
0 50 100 150 200 250 300 X
tf
Key
X time~ 0,5
Y m¢

Figure B.4 — Type B
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(normative)

Joint durability test (reference: 5.4.5)

C.1—General

Thip test method evaluates the ability of the LA-WRB to span cracks and to maintain its\integrity when
subject to temperature extremes.

C.2] Summary of test method

C.2]1 This test method consists of temperature cycling of the LA-WRB when applied over a tlypical joint
in the OSB substrate that is then stretched 40 %.

C.2{2 Five test specimens shall be tested.

C.3 Significance and use

The building structure and, therefore, the LA-WRB;an be expected to go through thermall expansion
and contraction with changes in temperature over the course of the year. The weakest spot of the LA-
WRJB is at the joints in the substrate. This test provides some assurance that the LA-WRB will not fail at
joints when subjected to temperature changes:.

C.4) Test apparatus

The test apparatus shall consistiof two stainless steel C channels, 125 mm wide x 350 mnj long, held
approximately 200 mm apart using four threaded stainless steel rod spacing bolts, two at ¢ach end of
the|channels, each secured with the use of compression and tension nuts, as shown in Figures C.1 to
C.3)Each channel shall have 10 additional holes drilled through the bottom to be used to secfire the test
spefimens.

C.5 Test specimen

C.5]1  Test specimens 150 mm wide x 180 mm tall (nominally) shall be cut from the test sample panel
desfribed in 5.2.1.3 such that the joint in the OSB bisects each test specimen (see Figure C.4).

C.5.2 Two holes shall be drilled into the top edge and two in the bottom edge of each test specimen that
has been cut from the test sample panel. The holes shall be of sufficient diameter to allow the 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.

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.

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 Ilt is assumed that the change in distance from the tip of the threaded rod to the top of the tightehing

bolt represq
tightening g

To achieve
should be s

Care shoul
threaded r
rod to achi

C.6.5 Wh
be made bq

C.6.6 Th

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 of
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
fore environmental cycling is begun.

b test specimens in the test frame shall be subjected to the following environmental cyd

without inferruption.

C.6.7 To
temperatu1
(45 +10) ¢

C.6.8 At
examined.

Table C.1 — Environmental cycling

Hot cycle Cold cycle

Total

Total time
cycles

Conditions Time Cenditions Time

(65 + 2) °C
(90 +5) % RH

18h (—10 3) °C 5h 15 360 h

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
b RH].

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

red

ods

the
ach

hall

ling

low
and

and

C.6.9 An

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

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 membrane shall be maintained at constant conditions of temperature and relative humidity
(25 £5)°Cand (45 = 10) % RH for a period of 2 h.
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C.6.12 Atthe 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 5.6, 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 to penetrate 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 specimers after the
water penetration test.

Dimension inf millimetres

1 3

I
A
N

\ :I I: :I I:

> >
Z Z
= Z
125
Key
1 [top aluminiumC ¢hannel frame
2 |bottom aluminium C channel frame
3 |compression nut
4 [tensiomrnut

Figure C.1 — Cross section of test apparatus
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/
2

Key
1 steelrods 19 mm
2  tensionfanchors

Figure C.2 — Plan view of the top channel of the testapparatus
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Key
1 top aluminium C channel frame
2 bottom aluminium C channel frame
3 compression nut
4 tension nut
5 tension anchors
6  tension nut
7  steel rods 19 mm

Figure C.3 — Section view of the test apparatus
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Dimension in millimetres

3,2

1
Key]
e S
2 |0SB 2
3 |wood frame *{S\
4 [specimens to be cut out for joint relaxation test ®$

4\
Figure C.4 — Cutti\ngsgr test specimens from sample panel
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Dimension in millimetres
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Figure C.5 — Installation of metal rods into test specimens
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Annex D
(normative)

Nail popping resistance test (reference: 5.4.6)

D General
. =enera:

D.1|1 This test method evaluates the effect of nail popping caused by drying of structural wdod framing
on the integrity of the LA-WRB. This test does not need to be conducted for a LA-WRB.thdt is npt intended
by the EIFS manufacturer for installation on a wood substrate.

D.1|12 This test method provides information on the preparation of test specimens, descrilpes the test
appparatus to be used and the procedure used to assess the nail popping gesistance of the LA-WRB.

D.Z Summary of test method

D.2}]1 This test method consists of pushing a nail that has\driven 1,0 mm below the surfafe of a test
spefimen of OSB that is then coated with LA-WRB back qutand observing the effect on the LA-WRB.

D.2|2 Six test specimens shall be tested.

D.3 Significance and use

D.3}]1 Drying of the wood substrate.can cause nail popping, which could affect the integrity of the LA-
WRB. This test method simulates suchya situation to evaluate the behaviour of the LA-WRB.

D.3|2 The type of wood substrate may have an effect on the adhesion of the LA-WRB to th¢ substrate.
Givén its nature of manufacture, OSB is deemed to represent a worst-case scenario in this regard.
Therefore, any LA-WRB that passes this test when applied to OSB shall be deemed suitable] for use on
plyyvood and glass matgypsum.

D.4 Test apparatus

D.4|1 ,The description of the apparatus is general in nature; any equipment capable of perfprming the
testiprocedure within the allowable tolerances is permitted.

D.4.2 The test apparatus shall support the perimeter of the test specimen while allowing a nail to be
pushed into or back through the OSB perpendicularly to the surface of the OSB. The apparatus shall be
capable of measuring the movement of the nail to an accuracy of 0,1 mm.

D.4.3 Ifavise 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).
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D.5 Test specimen

D.5.1 Six test specimens, each measuring 100 mm x 100 mm shall be cut from 11 mm thick OSB panels
that meets the requirements of ISO 16894. The 0SB shall be free of any dirt, dust or other deleterious

substances

that may affect the adhesion of the LA-WRB.

D.5.2 Each test specimen shall have a 3 mm diameter hole drilled through it using a drill press to
ensure that the axis of the hole is perpendicular to the surface plane of the test specimen.

—\ll haocataonton of 2 10N 100

paSe

D.5.3 Eaghtestspeeimensh

having a 21

D.5.4 Af

shall be pushed into each test specimen using the test apparatus that will be used to-push the

back out tH

Figure D.2}.

D.5.5 Th
recommen
instruction

D.5.6 Th
14 d prior

D.6 Test

D.6.1 Th
not move v

D.6.2 If 4

test specinpen and the vise; the gapping.of the adjustable stop shall be achieved using calibration

accurate to

D.6.3 Th
to the surfd

D.6.4 If4d

and further

DC-SC T U tO P OT o T U U TITILT TOUUITITIT T O U ITITIT Ot oTOT

100 yama oo d ]f\]r\n]rv\f\!] v\nlr-
\A4 g1

mm diameter hole drilled in its centre to a depth exceeding 65 mm (see Figure D.2).

4 mm (2 % in.) long common round wire nail with a head diameter of 6,75 mm.(17/64

rough the test specimen such that the nail is embedded 1,0 mm into the tesb specimen

Hed by the manufacturer and in strict accordance with the*manufacturer’s installa
s. The thickness of the LA-WRB shall be confirmed for each test specimen as per 5.2.5.

o testing.

procedure

b test specimen shall be installed securely in the apparatus such that the test specimen d
rhile pressure is applied to the tip of the'nail.

vise is used, the stop shall be adjusted to provide a 1,0 mm compression gap between

0,1 mm.

e nail shall be pushed.a/distance of 1,0 mm back through the OSB in a direction perpendic
ce of the OSB (see\Eigure D.3).

vise is used,the vise shall be closed until the adjustable stop presses the fixed end of the
advanceis‘stopped.

D.6.5 Following the test, the test specimen shall be removed from the test apparatus and the condi

of the LA-

in.),
nail
[see

e LA-WRB shall be applied over the OSB test specimens atCthe minimum thickpess

fion

e test specimens shall be allowed to cure at (23 + 2) °C.and (50 £ 5) % RH for a minimui of

oes

the
eys

lar

vise

fion

RB shall be visually observed.

D.7 Assessment

In addition to the information required in 5.6, a statement as to the visual condition of the test
specimens after the testing, with respect to the appearance of cracking or delamination of the LA-WRB
around the nail head, shall be reported.
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| |
6
11
5 N
/ — 1
4 i

Key

1 |metal ring

2 |fixed stop

3 |51 mm gap

4 |testsample

5 |adjustable stop

6 |moving side of vice

Figure D.1 — Schematic of suitable test apparatus
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Key

N U1 AW N

five OSB samples cut into 100 mm square

nailing

54 mm

coated

protect

nail he

NOTE 1

NOTE 2

36

|

|

4d embedded 1 mm into facelof/OSB (should be right angle all sides to sheatings)

bases: 100 mm x 100 mm (4 inch x 4 inch)*wood block with 25 mm (1 inch) drilled in center
(2,5 inch) nail driven into center

sample

ve material

[: key 2, hole needs to be deep enough to allow for 64 mm (2,5 inch).

key 3, nail is embedded 1 mm in OSB surface.

Figure D.2 — Specimen preparation

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=abbbb5b7b4a5382908e38b70034d83c1

ISO 17738-1:2017(E)

Dimension in millimetres

7

Figure D.3 — Test method
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(normative)

Assessing durability of EIFS under cyclic environmental conditions
(reference: 5.5.2)

E.1 Genleral

Pt

E.1.1 This test method provides a standard laboratory procedure for assessing the durability of EIFS

cladding umder specified cyclic environmental conditions.

E.1.2 The effects of design/construction details are assessed by building into the'test specimen defign
and constrfiction details that can affect the long-term performance of the cladding!

E.1.3 The effect of incidental water in the cladding is assessed by introduting a quantity of water [nto
the claddinlg in a preconditioning stage.

E.1.4 Th¢ effect of hygrothermal stresses are assessed by, subjecting the test specimen to cyclic
temperatutfe, air pressure difference and water spray that are applied for a representative number of cy¢les.

E.1.5 The¢ effect of mechanical stress is assessed by constructing a flexible test specimen that [will
deflect under the imposed air pressure difference.

E.1.6 This procedure gives an indication of the éxpected performance of the cladding over time,[but
does not produce an estimate of the service life-of the cladding.

E.2 Summary of test method
The test mgthod consists of three stages:

a) in the preconditioning stage, a 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 consfant
condit]ons asé-maintained on the interior;

c) in the| assessment stage, the durability of the cladding is assessed by observing change$ in
appearance (cracking, delaminating, etc.) 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.

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.
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E.3.2 A 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
included in the test specimen in order to assess the effect of these details.

E.3.3 Provision is made in the design of the assembly to manage water that might migrate into the
cladding during the service life of the assembly. Since water retained in the cladding can have an adverse
effect on long-term performance, this procedure includes a preconditioning stage in which a quantity of
water is introduced into the cladding. The water is allowed to drain at designed drainage locations, such

as dtthe base of the test specimen (Or at any Other specilic location speciiied by the manuia
any|water that is retained within the assembly is left in place for the environmental cycling st

E.3
con

4 After preconditioning, the test specimen is subjected to cyclic environmental cond
ditions are selected based on experience with European ETICS evaluation,“durability

envelope sub-systems (e.g. fenestration systems) as per ASTM test methods,”the’ physical i
facilities and the range of Canadian climatic conditions. The environmental loads (e.g. r:
temlperature, intensity of water spray) may be too severe for some applications and not sev
for pthers. Nevertheless, this procedure provides standardized test conditions and evaluation
an gssessment of the durability of EIFS cladding.

E.4 Testapparatus

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 thedllowable tolerances is permitted.

E.4
cha

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

E.4}4 The room chamber shall be capable of maintaining static environmental conditions
temlperature of (23 * 2) °C and a relative humidity of (50 = 5) %.

E.4}5 The weather chambet shall conform to the apparatus requirements of ISO 15821,
it shall be capable of maintaining a static air pressure difference of +1 200 Pa across the tes
The weather chamber shall also be capable of maintaining the air temperature between (-20
(66|+ 1) °C, and changing the temperature between these extremes at a rate of (60 * 2) °C/h.
be qupplied and maintained at a temperature of (20 + 3) °C.

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

‘turer), but
hge.

itions. The
pf building
mits of test
inge of air
bre enough
criteria for

equipment

ironmental

with an air

bxcept that

specimen.
+ 1) °C and
Water shall

e operated

a manner

E.4)6. F
that+h 56 6 Ares arrbera FASE— 5
exposed to standing water. This shall be achieved by mounting the test specimen in a separa

or the environmental cycling stage, the test specimen shall be mounte

d in such

will not be
te 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.

E.4.7 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 used.
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E.5 Test specimen

E.5.1 The test specimen shall be an EIFS clad wall assembly with minimum overall dimensions of
3 m x 3 m. It shall be constructed using lightweight steel framing and incorporating the following:

a) one vertical and one horizontal expansion joint;
b) a450 mm x 600 mm window frame;

c) representative service penetrations, namely 100 mm square or round galvanized duct, 38 mm
diameter PVC pipe and hexagonal electrical junction box

The dimenjsions of the test specimen may be up to 100 mm less than those stated to accommodaLe a
space for adding preconditioning water at the top, drainage at the bottom and at junctions designef to
maintain moisture and structural integrity at the sides.

E.5.2 Alightweight steel frame shall be using 41 mm x 92 mm x 1,12 mm (18 gauge): The frame shall be
finished at|the top and bottom with steel tracks. A rough opening for the window frame shall be locgted
300 mm frpm the top and side. A lintel shall not be installed above the window{opening. Horizontal|flat
strap bridging shall be installed at the tertiary points on the interior and exterior faces of the frame, and
the bridgirlg at each side shall be terminated with blocking installed betwieen the two end studs (see

Figure E.1)

NOTE1 The structural frame is designed to an acceptable standard foravind loading. The frame includes fvall
bracing and appropriate details around window openings and servicepenetrations. For wind load testing| see
Annex G.

NOTE 2 18 gauge steel stud is not expected to cause fasteninigfailure (“unzipping” of fasteners) of sheathing
during the fepeated pressure cycling. Unzipping could be ecaused by other factors such as too few fasteners,
inappropridte fasteners, etc.

E.5.3 A 50 mm diameter tube, fitted with six eyvenly spaced 6 mm holes (one 6 mm diameter hole[per
stud bay) ghall be placed near the top end of:the interior side of the panel. Each hole shall be conne¢ted
to a corresponding port in the sheathing. The setup 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 hedd. The drainage outlet at the'bottom of the test specimen shall be configured to drain to|the
weather cfamber. A gutter shall bé installed at the base of each designed drainage outlet to collect|the
water draifing from each outlety

E.5.4 The¢ rough windew-opening shall be constructed in accordance with general construction
practices. The rough window opening shall be finished according to the manufacturer’s installation
instructions. An aluminium fixed window frame shall be installed in the opening and the details of| the
window inktallationnshall be execsuting according to the manufacturer’s installation instructions. [The

specimen. However, air and water passage through the window should not be a factor in the durability
test, and the window should be sealed appropriately to eliminate it.

E.5.5 The service penetrations shall be located on a horizontal line 500 mm from the top of the test
specimen. The first penetration shall be positioned 300 mm from the edge of the test specimen and the
spacing between penetrations shall be at least 300 mm (refer to Figure E.3). The service penetrations
shall be installed according to the requirements of each penetration, including structural integrity, and
shall be sealed against air and water passage through them.

The service penetrations serve to include standard penetrations in the test specimen. However, air and
water passage through the service penetrations should not be a factor in the durability test, and the
service penetrations should be sealed appropriately to eliminate it.
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E.5.6 The sheathing installation shall be 12,7 mm (1/2 inch) thick glass-fibre faced gypsum sheathing
as shown in Figure E.2.

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.

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

E.5
and
accy
edg
edg
test

e of the test specimen. The sides of the test specimen shall be wrapped and theytep and b
specimen shall be finished according to the manufacturer’s installation instfuctions.

E.5]9 The thermal insulation board installation shall be as shown in Figure E.3.

E.5
inst

sho
inst

nstallation
pecimen as
nstallation

10 The lamina shall be rendered onto the test specimen according the manufacturer’s
ructions, except the finish coat shall be applied to only 50/%"0f the face of the test sj
vn in Figure E.4. The interfaces and joints shall be prepared‘as per the manufacturer’s
ructions.

NOTE The performance of the base coat is examined directly by leaving half of the test specimenfunfinished.

E.5
sug,

11 Details of test specimen components andigonstruction shall be presented in a tabujar form as

bested in Table E.1.

E.§ Test procedure

E.6{1 Preconditioning stage

1.1 Preconditioning shall’be carried out following installation and sealing of the test spgcimen and

E.6
immediately prior to environmental cycling.

1min

E.6
the
on 4

Pre
the
Nor

1.2 The test specimen shall be mounted vertically between the room and weather chal
EIFS cladding facing the weather chamber in such a manner that the test specimen can b
1l sides.

ronditioning and cycling shall be performed in the same apparatus in order to avoid m:

mbers with
e observed

inipulating

wallafter preconditioning and in order to commence cycling immediately following prec
mally, a one day period is allowed for installation and anchoring in the apparatus and

i

one week for

ditioning.

the installation sealant to cure.

E.6.1.3 The test specimen shall be fastened in place through the lightweight steel frame with fasteners
at 600 mm on center and sealed the test specimen perimeter. Weather seals shall be watertight and shall
be capable of maintaining their integrity under the imposed loads and deflection of the test specimen.

NOTE Drainage at the bottom of the test specimen need not be sealed prior to cycling.

E.6.1.4 A water supply tank shall be installed above the test specimen and filled with a quantity of
water that represents at least 1,5 L for each square metre of test specimen area, i.e. 13,5 Lfora3 m x 3 m
test specimen. The full area of the test specimen shall be used to determine the quantity of water. The

4) Under preparation.
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supply tank shall be located such that the water can drain to a supply header that will distribute the
water uniformly over the entire width of the test specimen.

E.6.1.5 Water shall be distributed uniformly at the top of the test specimen from the supply 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
15 L/h per metre of test specimen width. The supply of water shall be stopped after 120 min.

E.6.2 Environmental cycling stage

E.6.2.1 The envi

not drain d

E.6.2.3 T
(50 £ 5) ¢
pressure d
60 cycles.

NOTE1 |
are encourg
prior to con
testing coul

NOTE2 1]
time for the

E.6.3 As

E.6.3.1 T
observed t

a)
b) therei
c)
d) theba

there i

E.6.3.2 A
deteriorati

E.6.3.3 [

the finjsh coat does not remain adhered to the base coat;

did

onmental cycling sta
ring the conditioning stage.

and
ure,
for

he environmental conditions in the room chamber shall be controlled at (24,+ 2) °C
b relative humidity. The environmental conditions in the weather chambep, (temperat]
fference and water spray) shall be controlled according to the cycles showi in-Figure E.5

lanufacturers who are not sure of the performance of their product relatiye to the full scale fest,
ged to conduct unidirectional freeze-thaw screening test on smaller testSpecimens of their profluct
ducting the present full scale test (guidance on the size of the small panels and/or the condition}s of
d be provided by testing organization having extensive experience with the present test).

'he environmental cycling has a period of 6 h and four cycles’are applied per day. The total elapsed
cyclingis 15 d.

sessment stage

he test shall be terminated after 60 envirowmental cycles, or earlier if the test specimen is

b have failed, where failure is defined as the\following:

5 blistering of the finish coat;
5 cracking, blistering or sagging of the base coat;

be coat separates from the thermal insulation board.

fter the envirommiental cycling is terminated, the test specimen shall be examined| for

bn as noted in€.6.3.1.

Fain

from locati

E.6.3.4

and in sufficie

water is‘observed to penetrate beyond the elements forming the cladding strategy or to d
pns other than designed drainage outlets, it shall be documented.

pth
hall

nt dimensions to undergo the bond strength test (see Ann

ex A). Three test specimens s

be cut from the base coat only area and three test specimens shall be cut from the finish coat area. The
test specimens shall be separated by at least 600 mm and be at least 600 mm from the edge of the test
specimen or any penetration.

E.6.3.5 The cores shall not be subjected to the water immersion step of the bond strength test.

E.6.3.6 The bond strength of each core shall be measured and the average of the measurements shall
be reported.
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E.7 Assessment
E.7.1 Failure of the test specimen following the environmental cycling (if any) shall be reported.

E.7.2 The average bond strength of the cores shall be reported.

Dimension in millimetres (inches)

<

300

(16) (12)

Key

1 [steel tracky92 mm x 32 mm (3-5/8 inch x 1-1/4 inch)

2 |window opening

3 |18 gauge steel studs 92 mm x 41 mm (3-5/8 inch x 1-5/8 inch)
4  cold-rolled steel channel installed through punch-outs

NOTE Each stud-end is fastened to a track with a single no. 8 Phillips drive, 11 mm (7/16 inch) long, metal
pan-head screw on each side of the track/stud.

Figure E.1 — Lightweight steel frame assembly
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Dimension in millimetres (inches)

2 000 1000
(78) (0)
813 10
(32) (3/8) |
3
<
SR
o5
]
=
S5
L0?
(16)
2 200
(88)
2 400 610
(94) (24)
Key

1 12,7 mm (1/2 inch) thick glass-fibre faced gypsum sheathing

NOTE The sheathing is fastened to the framing with no. 6 Type S self-drilling, 32 mm (1-1/4 inch) long, bugle-
head screws on 203 mm (8 inch) spacing, at least 10 mm (3/8 inch) from any edge.

Figure E.2 — Details of sheathing installation
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Dimension in millimetres (inches)

25,4
1 2 3 (1)
|
I
|
| 4
| -
I
— b
____________ -I—______-_____________ T 1 ____// 5
I || ]
| —]
I
i
| 6
| L
| L
I
I
I
I
| |7
| L1
____________ L_____“___________________T________zi
I
I
|
|
I
I
I
I
I
I
I s
I g =
| N
I [ ¥
|
I
|
8
Key]
1 |hexagonal
2 |circular,38)mm diameter
3 |square, 100 mm x 100 mm
4 |thermal insulation board
5 ‘“Window
6  vertical joint
7  sheathing board joints
8  horizontal joint

Figure E.3 — Details of installation of thermal insulation boards
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4
9
5
g
6
7
Key
hexagonal 4  steel studs 7  vertical joint
circular, 38 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 without finish

Figure E.4 — Test specimen for assessing durability of EIFS cladding under cyclic
environmental conditions
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Y1 a\ Y2
70 \ 1600
60 N\
[ 1200
50 +ve P
- +ve P—
40
- / \ 800
30 \I
Y [\ /| 400
10 \ /
0 0
-10
I -4
20 00
-30
- -800
-40
I -ve P -yeP
-50 | 1 -1200
-60
-70 -1600 —
0 05 1 15 2 25 385 4 45 5 55 6 X
Y1y 1 Y2
Key
X time (hr)
Y1 temperature (°C)
Y2 pressure (Pa)

]

temperature
— — — pressure [+/: ve P]
— — —— 60 min wateér spray (2)

Figure E.5«Details of one wet cycle of the environmental conditions to be impose
weather chamber

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

Item Type/Materials/ Quantity Size Application/ Product
Description (WxHxD) Location identification

General

Anchorage

Fastening # of Length of

fasteners fasteners

Seal

Lamina

Base coat # of coats Thickness ,\/\
Reinforcing Grade of Thickness (19
mesh mesh NG
Finish coat # of coat D

. N J

e o S

board 1n;1(1)1::(1jon %O

\

Adhesive # of coats Thickness {_S\\\

LA-WRB # of coats Thickness A{( -

Structural Q

support N

Framing Type of studs Gauge Sizg 4

Sheathing Type of sheathing QQU Product ID

Joint tape Type o(fi;r;erf}%/grade c®$

- <

jEé));r}:;?nsmn \L\O

Horizontal Details of joints - ’\Q\ Width Product ID

Vertical Details of joints . NJ Width Product ID

Drainage Location A@

Penetrations C ’\)

Window Fixed aluminiy_@rindow

Anchorage rA\‘O

Seals A<)'J

Duct Nl

Seal AQ\

Water pipe| . VB

Seal @\ )

Junction

Seals
48 © IS0 2017 - All rights reserved



https://standardsiso.com/api/?name=abbbb5b7b4a5382908e38b70034d83c1

F1

F.1.
EIF
and|

F.1.
test

EF1.

1SO 17738-1:2017(E)

Annex F
(normative)

Assessing drainage performance of EIFS (reference: 5.5.3)

General
Fenera:

[l This test method provides information on determining the water retention ratie 'withi
5 wall when subjected to controlled and metered water intrusion at the interface betwed
the water resistive barrier system.

P The test method provides information on the preparation of test specimens and de
apparatus and procedure to be used to assess the water retention ratio, of the drained EIR

B  The test procedure is designed to simulate a leak in an EIFS clad wall assembly. To this

am@unt of water is drained through the test specimen and a performance reported. The perf]

the
awd

F.2

F.2.
top
wat

F.2.

E3

E.3.

assembly does not replace the requirement of good building practices such as the deflecti
y from the drainage cavity and proper flashing to separaté different building components

Summary of test method

[l This test method consists of directing a.khown rate and amount of water into an ope
of a drainage cavity that forms part of an EIFS wall test specimen and determining the
er retained by the assembly after directing water to the drainage cavity over a 60-min per

B Three test specimens shall be-tested.

Significance and use

This test methad provides a standard procedure for determining the water retentio

drajnage cavity incerporated in an EIFS cladding.

E3.

The effectiveness of a drainage cavity behind any cladding directly affects moisturg

and| retentionvin the wall assembly and, as such, affects the long-term performance of the wa
Water that-intrudes behind any cladding and remains in interstitial spaces within the drain

ma

induce problems with moisture sensitive components in the wall assembly if sufficie

h a drained
bn the EIFS

scribes the
S wall.

bnd, alarge
brmance of
bn of water

ning at the
amount of
od.

h ratio of a

migration
1 assembly.
pge system
ht water is

£ 4 dad P | £
preDCllL IUI CTALUIIUCTU lJCl IUUS UL UIIIIC.

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

F.4

F.4.

a)
b)

©IS

Test apparatus

1 The apparatus (see Figure F.1) shall consist of the following:
test specimen support and weighing system;

water dispensing system;

02017 - All rights reserved
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c) water collection system.

F4.2 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 Testspecimen 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 adjustah
beam shall
placed on

the test sp
affected by

F4.4 Th
either dire
latter, the f

F4.5 Th
at the top
8,0 L/hr. W
shall extrac
at a consta
rate of wat

le metal ties (turnbuckles) that help ensure that the test specimen is nominally plumh.
be maintained in a level position, which can be ascertained by the use of a carpenter?s'l
he beam above the pivot. A restraint shall be installed at the bottom of the wallto-prey
bcimen from swaying. The restraint shall be constructed of a lightweight material that is
humidity.

b calibrated load cell shall have a minimum accuracy of 1 g. The load’eell can be mour
Ctly above the attachment point of the test wall or offset from the attachment point. For
brce recorded by the load cell shall be recalculated using the principles for a lever.

b water dispensing system shall uniformly dispense water-across the width of the oper
bf the test specimen and into the drainage cavity using ayperforated metal tube at a rat

The
pvel
rent
not

ted
the

jing
b of

(ater shall be transferred to the tube by action of a rotating fluid metering pump. The py
t water from a holding tank located adjacent to the testapparatus in which water is main

er delivery to the drainage cavity. Water shall trickle from evenly spaced openings in a

tube (16 holes of 0,2 mm diameter spaced 38 mm apart)}{0.008 in. diameter spaced at 1.5 in. apart)

a serrated
water disp
hanging tes

F4.6 Th
water into
and weigh
the calibra
shall be de
individual
than 2 %.

F4.7 Th

fibreglass mesh fabric 572 mm wide that directs water onto the surface of the LA-WRB.
ensing system shall be independent of'the wall to avoid imposing any force to the
t specimen.

e flow rate shall be calibrated by-activating the pump for a period of 15 min and dispen:
a container whose weight.can be monitored continuously. Following this period, the
shall be recorded and the)jrate calculated in terms of the weight of water dispensed
fion period. The procedure shall be repeated at least three times and the average rate of
termined on the basis Jof the three test results. If the range in variation amongst any of
Fesults exceeds 2 % the tests shall be repeated to ensure repeatability in the flow rate of

e water collection system shall consist of an inclined gutter (minimum slope 2 % along

length of the test.specimen) located at the base of the test specimen and a container located adjacer

the gutter.
directed to

the gutter and then away from the test specimen.

mp

tained

u{ltal

ht temperature of (23 + 2) °C. The pump rotation rate shall be adjustable to permit varying the

bnto
The
ree-

ing
ime

}lver
ow

the
less

the
tto

Waterdrainage from the drainage cavity and exiting at the base of the test specimen shall be

E5 Test specimen

E5.1 The EIFS wall test specimen shall be a minimum of 1 220 mm wide by 2 134 mm high.

E5.2 The test specimen shall consist of the same materials and details, and be prepared by the same
methods as used in actual 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 specimen shall be fabricated of steel or wood stud framing consisting of (38 x 89) mm
studs placed at 400 mm spacing, thus, making three stud spaces. Wood framing and sheathing shall be
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