QH“y) Designation: C 898 — 01

Standard Guide for Use of
High Solids Content, Cold Liquid-Applied Elastomeric
Waterproofing Membrane with Separate Wearing Course

This standard is issued under the fixed designation C 898; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope Sponge or Expanded RubBer

1.1 This guide describes the use of a high solids content, D 1751 Specificatign for Preformed Expansion _Joint Fillers
cold liquid-applied elastomeric waterproofing membrane that ~ for Concrete Paving and Structural Construction (Nonex-
meets the criteria in Specification C 836, in a waterproofing _ truding and Resilient Bituminous Typés)
system subject to hydrostatic pressure for building decks over D 1752 Specification for Preformed Sponge Rubber and
occupied space where the membrane is covered with a separate COrk Expansion Joint Fillers for Concrete Paving and

protective wearing course. Structural Constructich

1.2 The values stated in S| units are to be regarded as the D 5295 Guide for Preparation of Concrete Surfaces for
standard. The values given in parentheses are for information Adhered (Bonded) Membrane Waterproofing Systems
only. D 5957 Guide for Flood Testing Horizontal Waterproofing

1.3 This standard does not purport to address all of the _Installations _ _

responsibility of the user of this standard to establish appro- _ Waterproofing Systerﬁs . .
priate safety and health practices and determine the applica- D 6451 Guide for Application of Asphalt Protection Board

bility of regulatory limitations prior to use. D 6506 Specification for Asphalt Based Protection Board
for Below-Grade Waterproofirlg

2. Referenced Documents E 1907 Practices for Determining Moisture-Related Accept-
2.1 ASTM Standards: ability of Concrete Floors to Receive Moisture-Sensitive
C 33 Specification for Concrete Aggregéates Finishe§ _
C 578 Specification for Rigid, Cellular Polystyrene Thermal 2.2 American Concrete Institute Standard: _

Insulatior? ACI 301 Specifications for Structural Concrete for Build-

C 717 Terminology of Building Seals and Sealénts ings’

C 836 Specification for High Solids Content, Cold Liquid-

Applied Elastomeric Waterproofing Membrane for Use3' Terminology

with Separate Wearing Courfse 3.1 For definitions of terms used in the guide, refer to
C 920 Specification for Elastomeric Joint Sealdnts Terminology C 717. - _
C 1193 Guide for Use of Joint Sealahts 3.2 Definitions of Terms Specific to This Standard:
C 1299 Guide for Use in Selection of Liquid-Applied Seal- 3-2.1 cold-applied—capable of being applied without heat-
anté ing as contrasted to hot-applied. Cold-applied products are

C 1471 Guide for Use of High Solids Content Cold Liquid- furnished in a liquid state, whereas hot-applied products are
Applied Elastomeric Waterproofing Membrane on Vertical furnished as solids that must be heated to liquefy them.

Surface$ 3.2.2 curing time—the period between application and the
C 1472 Guide for Calculating Movement and Other Effectstime when the material reaches its design physical properties.
When Establishing Sealant Joint Widith 3.2.3 deflectior—the deviation of a structural element from

D 1056 Specification for Flexible Cellular Materials— its original shape or plane due to physical loading, temperature
gradients, or rotation of its supports.

3.2.4 drainage board—see prefabricated drainage compos-
ite, the preferred term.

! This guide is under the jurisdiction of ASTM Committee C24 on Building Seals
and Sealants and is the direct responsibility of Subcommittee C24.80 on Buildhng———

Deck Waterproofing Systems. 5 Annual Book of ASTM Standardgol 08.01.
Current edition approved June 10, 2001. Published August 2001. Originally & Annual Book of ASTM Standardgol 04.03.
published as C 898 — 78. Last previous edition C 898 — 95. 7 Annual Book of ASTM Standardéol 04.04.
2 Annual Book of ASTM Standardéol 04.02. 8 Annual Book of ASTM Standardgol 04.11.
3 Annual Book of ASTM Standardgol 04.06. ° Available from ACI International, P.O. Box 9094, Farmington Hills, MI
4 Annual Book of ASTM Standardéol 04.07. 4833-9094.
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3.2.5 drainage course-seepercolation layerand Fig. 1. The intent of Sections 6-15 is to provide information and

3.2.6 flashing—a generic term describing the transitional guidelines for consideration of the designer of the waterproof-
area between the waterproofing membrane and surfaces abang system. The intent of the remaining sections is to provide
the wearing surface of the building deck; a terminal closure ominimum guide specifications for the use of the purchaser and

barrier to prevent ingress of water into the system.
3.2.7 freeze-thaw cycle-the freezing and subsequent thaw- such that criteria for a particular condition is not as yet firmly

ing of a material.

3.2.8 percolation layer (drainage course}a layer of

the seller in contract documents. Where the state of the art is

established or has numerous variables that require consider-
ation, reference is made to the applicable portion of Sections

washed gravel or of a manufactured drainage media that allow& 15 that covers the particular area of concern.
water to filter through to the drain (see Fig. 1).

3.2.9 prefabricated drainage compositeproprietary de-

5. Comparison to Other Standards

vices to facilitate drainage, usually a composite laminate of 5.1 Committee C24, with jurisdiction over this guide, is not
more than one material including filter fabric.

3.2.10 structural slab—a horizontal,

place, concrete building deck. See Fig. 1.
3.2.11 troweled finish—a concrete finish provided by walls and vertical surfaces.
smoothing the surface with power driven or hand trowels or

both, after the float finishing operation. A troweled finish is

aware of any comparable standards published by other orga-

supporting, cast-in- nizations.

5.2 Refer to Guide C 1471 for application on below grade

DESIGN CONSIDERATIONS

smoother than the floated finish. For specifications, see ACé General

301.

3.2.12 wearing surface-a surface exposed to traffic, either

6.1 Major Components, Subsystems, and Featdi€ke

pedestrian or vehicular, also described as finish wearingn@jor components to be considered for a building deck

surface.

waterproofing system are the structural building deck or

3.2.13 wet-film thickness-the thickness of a liquid coating Substrate to be waterproofed, waterproofing membrane, protec-

as it is applied.

tion of the membrane, drainage, insulation, and wearing course

3.2.14 wet-film gage—a gage for measuring the thickness of (see Fig. 1). Additional features to be considered are membrane

a wet film.

4. Significance and Use

terminal conditions and expansion joints.
6.2 Compatibility—It is essential that all components and
contiguous elements be compatible and coordinated to form a

4.1 This guide provides design considerations for the desigkPtally integrated waterproofing system.
of the waterproofing system as well as guide specifications7 Substrate

WEARING
/ SURFACE

_— NEARING
4 COURSE

7.1 General—The building deck or substrate referred to in
this guide is reinforced cast-in-place structural concrete. Pre-
cast concrete slabs pose more technical problems than cast-in-
place concrete, and the probability of lasting watertightness is
greatly diminished and difficult to achieve because of the
multitude of joints which have the capability of movement and
must be treated accordingly. Moving joints are critical features
of waterproofing systems and are more critical when sealed at

odf
)550 ° % the membrane level than at a higher level with the use of
°0 o integral concrete curbs. Such curbs are impractical with precast
Z 1+ PROTECTION OR . . . .
N L@ WORKING SLAB concrete slabs and necessitate an even more impractical drain
;50, ° 0:382 in each slab. Other disadvantages of precast concrete slabs are
e their inflexibility in achieving contoured slope to drains and the

——INSULATION

M

+——DRAINAGE

COURSE
OQOTECTION
OURSE

difficulty of coordinating the placement of such drains.

7.2 Strength—The strength of concrete is a factor to be
considered with respect to the liquid-applied membrane insofar
as it relates to finish, bond strength, and continuing integrity
(absence of cracks and other defects that could affect the

b °°o \\ integrity of the membrane after installation).
M O_Q A N EHED 7.3 Density and Moisture ContertDensity of concrete and
ele'e moisture content when cured are interrelated and can affect
o . Y STRUCTURAL adhesion of the membrane to the substrate with an excessively
6 @ 00 SLAB OVER high ; ; d h

- s OCCUPIED igh moisture content, moisture may condense at the mem-
)éo%g %%% SPACE brane and concrete interface and cause membrane delamina-
i G tion. This is particularly so if the top surface is cooler than the

FIG. 1 Basic Components of Cold Liquid-Applied Elastomeric
Membrane Waterproofing System with Separate Wearing Course

concrete below. Lower moisture contents are achieved with the
use of hard, dense, stone aggregate. This type of coarse
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aggregate will generally provide structural concrete with aprovide a sound concrete surface and to obtain the quality of
moisture content from 3 to 5% when cured. Lightweightconcrete required. The concrete should be cured a minimum of
aggregate, such as expanded shale, will generally provideé days and aged a minimum of 28 days including curing time,
lightweight structural concrete with a moisture content from 5before application of the liquid-applied membrane. Curing is
to 20 % when cured. Lightweight insulating concrete madeaccomplished chemically with moisture and should not be
with a weaker expanded aggregate, such as perlite, hascanstrued as drying.
relatively low compressive strength and can contain over 20 % 7.8.1 Moist Curing—Moist curing is achieved by keeping
moisture when cured. The concrete used for the substratbe surfaces continuously wet by covering them with burlap
should have a minimum density of 1762 kd/f110 Ib/f) and  saturated with water and kept wet by spraying or hosing. The
have a maximum moisture content of 8 % when cured. Frontovering material should be placed to provide complete surface
this it can be seen that only certain lightweight aggregates cacoverage with joints lapped a minimum of 75 mm (3 in.).
be considered for use and no lightweight insulating aggregates 7.8.2 Sheet Curing-Sheet curing is accomplished with a
can be used. sheet vapor retarder that reduces the loss of water from the
7.4 Admixtures, Additives, and Cement/Concreteconcrete and moistens the surface of concrete by condensation,
Modifiers—Admixtures, additives, and modifiers serve manypreventing the surface from drying while curing. Laps of sheets
functions in mixing, forming, and curing concrete, such as tocovering the slab should not be less than 50 mm (2 in.) and
retard or accelerate the cure rate; reduce the water contefifould be sealed or weighted.
required; entrain air; increase strength; create or improve the 7.8.3 Chemical Curing-Liquid or chemical curing com-
ability of the concrete to bond to existing, cured concretepounds should not be used unless approved by the manufac-
permit thin topping overlayers; and improve workability. Someturer of the liquid-applied membrane as the material may
admixtures and modifiers (particularly polymeric, latex, orinterfere with the bond of the membrane to the structural slab.
other organic chemical based materials) may coat the concrete 7.9 Dryness—Comply with membrane manufacturer’s re-
particles and reduce the ability of the waterproofing membranguirements for substrate dryness. For methods for testing
to bond to the concrete. The membrane manufacturer should @oisture content, refer to Practices E 1907.
consulted if the concrete used for the deck will contain any 7.10 Joints—Joints in a structural concrete slab in this guide
admixtures, additives, or modifiers in order to determine theare referred to as reinforced joints, nonreinforced joints, and

compatibility of the membrane with the concrete. expansion joints.
7.5 Underside Liner and CoatingThe underside of the 7.10.1 Reinforced Joints-Reinforced joints consist of hair-

concrete deck should not have an impermeable barrier. A metil€ cracks, cold joints, construction joints, isolation joints, and
liner or coating that forms a vapor barrier on the underside caf@ntrol joints held together with steel reinforcing bars or wire
trap moisture in the concrete and destroy or prevent théab_m_:. These are considered static joints with little or no
adhesive bond of the membrane to the upper surface of tH'éntlmpated movement because the slab reinforcement is con-
concrete. Uniformly spaced perforations in metal liners mayiNUous across the joint. _ . _
provide a solution to the vapor barrier problem but as yet there /-10-2 Nonreinforced Joints-Nonreinforced joints consist
are no definitive data on the requirements for the size an8 Putted construction joints and isolation joints not held
spacing of the perforations. It should also be recognized thdpgether with steel reinforcing bars or wire fabric. These joints

this method would preclude any painting of the metal liner2'® generally considered by the designer of the structural
after the concrete is poured on it. system as nonmoving or static joints. However, they should be

. . . considered as capable of having some movement, the magni-
7.6 Slope for Drainage-Drainage at the membrane level is Lo :
. - . .tude of which is difficult to predict.
important. When the waterproofing membrane is placed di- . : S .
o 7.10.3 Expansion Joints-Expansion joints are designed to

rectly on the concrete slab a monolithic concrete substrate ;

o . o accommodate a predetermined amount of movement. Such
slope of a minimum 2 % in./ft) should be maintained. Slope

is best achieved with a monolithic structural slab and not Withmoverr_]ent could be due to thermal ghange, shrinkage, creep,
eflection, or other factors and combinations of factors. In the

a separate concrete fill layer. The fill presents the potential o - AR ) ;
T d tailing of expansion joints to achieve watertightness, the
additional cracks and provides a cleavage plane between the f| e
amount of movement anticipated should be carefully deter-

and structural slab. This cleavage plane complicates the detec- d usi ble f f safetv. Th . . d
tion of leakage in the event that water should penetrate thanned using a reasonavlie actor of safety. The opening size an

. : ._configuration should then be related to the capability of the
membrane at a crack in the fill and travel along the separatiori . | ial d h - d
until reaching a crack in the structural slab. Jjoint seal materials to accommodate the anticipated movement.

o . Expansion joints are best located at the high points of a
7.7 Finish—The structural slab should have a finish that conioyred slab to permit water to flow away from the joint.
facilitates proper application of the liquid-applied membrane.

The surface should be of sufficiently rough texture to provide8. Membrane

a mechanical bond for the membrane but not so rough as to 8.1 Adherence to SubstrateA liquid-applied waterproof-

preclude achieving continuity of the membrane of the specifieghg membrane has the capability of adhering to the structural

thickness across the surface. A typical manufacturer’s reconksiab and should be applied to take optimum advantage of this

mendation is a steel-troweled finish, followed by a fine hairinherent characteristic. The detection of leakage in a building

broom. deck waterproofing system that is covered over with a separate
7.8 Curing—Curing of the structural slab is necessary towearing course could be a significant problem when the
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waterproofing membrane is not bonded to the structural slab @hould be set flush with the structural slab. The wide flange
when additional layers of material separate the membrane frorovides a termination point for the liquid-applied membrane
the structural slab. Water penetrating an unbonded membrangthout endangering the function of the membrane or the drain
could migrate laterally under the membrane until reaching gsee Fig. 5).

crack or defect in the structural slab and then leak through to 8.3.3 Termination at PenetratiorsPenetrations or protru-
the space below. Leakage through the slab, therefore, woulsions through the slab by such items as conduits and service
not necessarily indicate the location of the water entry in theyipes create critical problems and should be avoided wherever
membrane above. That point could be at a considerablgossible. For protection at such critical locations, pipe sleeves
distance away, and the costly removal of large areas of thghould be cast into the structural slab against which the
wearing course might be required before it is located. membrane can be terminated (see Fig. 6). Core drilling to
8.2 Placement ProtectioR-The membrane should be ap- provide openings for penetrations is not recommended.
plied under dry, frost-free conditions on the surface as well as g 4 Treatment at Joints-Joints in the structural slab should
throughout the depth of the concrete slab. Excessive moistuiigs treated as follows, depending upon whether they are
in the substrate (see 7.3) or moisture on the surface as froRinforced joints, nonreinforced joints or expansion joints:

Lrofs_t_or rain will re_sult In-a defeCt'\_’tﬁ ;"embtfa”e fW'th suc_h 8.4.1 Treatment at Reinforced Joirts=ig. 7 indicates one
ericiencies as an improper cureé with formation o excess“’?commended treatment of reinforced concrete joints in the

gas pockets gr;d l'm? tcr)mr no al(.jhet.s'on :(? thet Isubs{trate. Sh:)u ructural slab. The designer should realize that the elongation
rain or snow interrupt the application after at Ieast one coat o apacity of this type of detail is quite limited and implicitly

material has been applied, the instructions of the membrang,i.c o the membrane’s crack-bridging ability to withstand

{nantufactturefr ?r?ould b% follloweéj pertall_nl(rjlg to tan_y Inec_ess?%e strains imposed by the opening of cracks and reinforced
reatment Of the cured, already applied material prior oJoints. An alternative approach that may be considered is to

Cogtén;‘_at'on' | Conditi F locat h liquid prevent the membrane from adhering to the substrate for a
-2 lerminal Londitions—rour locations whereé a liquid- fhie width centered on the joint or crack by means of a

applied membrane is normally terminated or interrupted are OBroperIy designed compatible bond-breaker tape.

walls, at drains, at penetrations, and at expansion joints having 8.4.2 Treatment at Nonreinforced JoirtNonreinforced
relatively large movement. The important consideration at . t 'th t . lit . Id be treated in th
terminal conditions is to prevent water from penetrating intol0!Nts thatare In reaiity nonmoving could be treated in the same
the substrate or behind the membrane at its edge. manner as reinforced joints. However, since the joints are not

8.3.1 Termination on Walls-When the membrane is turned held together with reinforcing steel, some movement, however

up on a wall, it is preferable to terminate it above the wearin _I|ght, shquld be ant|C|pateq gnd pr_o_vlded for, since the
surface to eliminate the possibility of ponded surface wate 'q“'d'?‘pp"ed membrane has limited ability to take movement.
penetrating the wall above the membrane and running dow: onreinforced joints could open due to such factors as shrink-

A I~ - ; d thermal contraction. Fig. 8 shows a nonrein-
behind it into the building. The minimum safe height of such a2de, creep, anc ; ) .
termination is dictated by the opportunity for conditions suchforceo.I butted joint that is capable_of expanding 3'2. ),

he minimum that should be provided for when using a sealant

as ponding and drifted snow presented by the building’§

geometry and environment. A liquid-applied membrane, peSapable of*25% movement. The minimum sealant width

cause of its inherent adhesive properties, may be terminate%1OUId be correspgndlngly W|dgr with a sealant having lesser
flush on the wall without the use of a reglet. However, the us ovement capability. If the designer of thg structural system
of a reglet in a concrete wall has the advantage of providin eelsCtna_lg%:ea'ﬁremo;]/gnlwsnbtetk;aenafe.s gwe'o')aﬁo.lgg %gg?r
greater depth protection at the terminal. The reglet should be 4} such joints, they shou reated as xpansion | Ints.
minimum of 6.3 mm ¥ in.) deep and 6.3 mm wide. Termi- 8.4.3 Treatment at Expansion JoirtsThere are basically
nation on a masonry wall will require counterflashing (seeW0 concepts that could be considered in the detailing of
Figs. 2-4). expansion joints at the membrane level of membrane water-
8.3.2 Termination at Drains-Drains should be designed Proofing systems. These are fpesitive seal conceptirectly

with a wide flange or base as an integral part. The drain basd the membrane level and thater shed conceptith the seal
at a higher level than the membrane. Where additional safe-

o CONCRETE JOINT guards are desired, a drainage gutter under the joint could be
OPTIONAL X ! ;
considered (see Fig. 9). Note that flexible support of the
R R RETE membrane is required in each case. Expansion joint details
 JOINT SEAL (SEE FIG 14) should also be considered and used in accordance with their
’ movement capability.
. 8.4.3.1 Positive Seal ConceptThe positive seal concept
if " MINIMIUM entails a greater risk than the water shed concept since it relies
fully on positive seal joinery of materials at the membrane
.- — HQUID- ACPLIED level, W_here the mem_brane is most vu_Ine_:rgbIe to water
penetration. The materials used, and their joinery, must be
- RROREETON carefully engineered by the manufacturer of the liquid-applied
FIG. 2 Terminal Condition Above Finish Grade on Concrete Wall waterproofing system, and subsequent field installation re-
(see 8.3.1) quires the best of workmanship with no margin for error for
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FIG. 3 Terminal Conditions on Concrete Wall Below Finish Wearing Surface at Grade (see 8.3.1)
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FIG. 4 Terminal Condition with Masonry Above Finish Wearing Surface at Grade (see 8.3.1)

potential success. Since the precision required is not alwayspening and thermal conditions into consideration, an expan-
attainable, this concept is best avoided. sion joint detail that cannot take9 mm @s in.) of movement
8.4.3.2 Water Shed ConceptThe water shed concept, al- is hardly worth considering. Such movement, when treated as
though requiring a greater height and more costly concreta sealant joint and using the positive seal approach, requires a
forming, is superior in safeguarding against leakage, having thpint width of 75 mm (3 in.), and this is considered impractical.
advantage of providing a water dam at the membrane levelsaskets and flexible preformed sheets lend themselves better to
The joinery of differing materials can then be placed at a higheabsorbing such amounts of movement. Since such materials,
level and treated somewhat in the manner of counterflashingyhen used at an expansion joint, must be joined to the
hence the term “water shed concept.” However, if a head ofiquid-applied membrane, the water shed concept should be
water rises to the height of the material joinery, this concepused. Figs. 10-12 indicate expansion joints using the water
becomes almost as vulnerable as the positive seal conceghed concept that have a movement capability 8imm when
Therefore, drainage is recommended at the membrane leviistalled in a designed concrete opening of the width indicated.
and is further analyzed in Section 10. These details could be increased in movement capability with
8.4.3.3 Provision for Movemenrt-Generally, expansion a larger gasket and concrete opening if so desired.
joints in a structural slab are seldom less than 30.5 m (100 ft i
apart and may be as much as 91.4 m (300 ft) or more apar®. Protection Course
Therefore, relatively large amounts of total movement are to be 9.1 General—The liquid-applied membrane should be pro-
dealt with, generally in the range from 13 mét{n.) up to 38  tected from damage prior to and during the remainder of deck
mm (1¥z2in.). Maximum movement generally occurs during the construction. A protection course should be applied after the
construction phase before insulation and wearing course armeembrane is installed. The protection course, which is most
installed over the membrane. However, the joint should b&éommonly a protection board, also serves to protect the
detailed for maximum movement at any time. Since it ismembrane from damage due to movement and penetration of
unpredictable when the membrane will be installed, takingnaterials above after the deck construction is complete. The
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FIG. 5 Termination at Drain

proper timing of the application of the protection course after 10.2.2 To avoid freeze-thaw cycling of trapped water which

placement of the membrane is important and could vary wittcould heave and disrupt the wearing course.

the proprietary type of membrane used. The manufacturer's 10.2.3 To minimize the deleterious effect prolonged und-

printed instructions should be followed. For installation of rained water could have on wearing course materials.

protection board, refer to Guide D 6451. 10.2.4 To minimize thermal inefficiency of wet insulation
and of water under the insulation.

10.3 Recommendations for Drainage at Membrane Level

10.3.1 Slope the monololithic concrete substrate under the

embrane a minimum of 2 %/4in./ft).

10. Drainage System

10.1 Genera—When the membrane waterproofing is cov-
ered over with a wearing surface, it is necessarily assumed thﬁ%
water can and will reach the membrane; otherwise, the mem-

brane below the wearing surface would not be needed. Drain- 10'3'2 Slope t:\edm(_)nollthlcf concrete S‘_JbSt_“?“f un((jjer t|r|1e
age should then be considered as a total system from tHB€MPrane soaslo drain away from €xpansion joints and wafls.

wearing surface down to the membrane. Since it would be 1Q.3.3 Use a drainage course to increase the rate of flow to
undesirable to permit water to build up below the wearingdrains
surface, multilevel drains should be used, with particular 10.3.4 Avoid undrained pockets such as downward loops of
emphasis on rate of flow into the drain at the membrane leveflashing into expansion joints.
Basically, the drainage system is analyzed as to how it 10.3.5 Use multilevel drains capable of draining all layers of
functions both at the membrane level and at the wearinghe building deck. The drain should have an integral flange at
surface. least 50 mm (2 in.) for adherence and bonding with the
10.2 Requirements for Drainage at Membrane Levdtiis  concrete slab and to provide for termination of the liquid-
essential that water be removed from the membrane level faxpplied membrane with sufficient room for an adhesive bond.
the following reasons: The flange should be set level with the structural slab surface.
10.2.1 To avoid building up a pressure head against the 10.4 Drainage Concepts at Wearing Surfae®rainage at
membrane and particularly against the more vulnerable splicebe wearing surface is generally accomplished in one of two
and joints in the system. ways: () by an open-joint system permitting most of the
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OPTIONAL. LIFTAGLE collect in the joints and in subsurface drains. In the deck
ESCUTCHEON -~ . . .

e N design, drain maintenance methods should be carefully con-
OIPE SYSTEM SEAL —- \\ " sidered. Another design problem presented by open joints in

|

| the wearing course is the possibility of inducing condensation

l‘ on the interior ceiling of the space below the plaza deck. This

| potential problem can be minimized by placing the insulation

| as close to the waterproofing membrane as possible so that cold

| water is not continually taking heat out of the structural slab.
10.4.2 Pedestal SystemPedestals are used to support rela-

| tively large areas of such materials as precast concrete slabs,

‘ natural stone slabs, and prefabricated masonry. The space

} below the wearing course is left open and the varying height is

| accommodated by varying the height of the pedestals. Al-

} though left open, the joints should have resilient spacers to

|

|

\

\

\

i

|

JOINT SEAL. (SEE FIGI4)— ;
~..
|

FINISH NEARING SURFACE ’[z “ |

AT GRADE ’\ =

SERVICE PIfE
OR CONDUIT ’ ‘***”f——n,,‘ﬁéi

DOUBLE THICKNESS
LIQUID - AOPLIED MEMBRANE
BONDED TOGETHER |

PER MANUFACTURERS

INGTRUCTION'S ’\

avoid problems of creeping or shifting panels. In a design

where pedestals are intended to bear directly on the protection
board, the designer of the system should consult the membrane
and protection board manufacturers and determine that the
imposed loads will not have damaging effects on the membrane

SEALANT and protection board under the service conditions anticipated.
e A The amount of compression deflection expected should also be
JOINT analyzed as to the possibility of creating uneven settlement of

the wearing course panels. Consideration should also be given
to the possible damaging effects on the membrane and protec-
\ tion board caused by initial installation of pedestals as well as

| subsequent traffic, emergency vehicles, or thermally induced

| lateral loads transmitted to the pedestals from the wearing
\ course panels. In no case should the pedestals be placed
|

|

R —_——— =]
LJ I4

FOUR BOLT ANCHORS —

MINIMIUM 4" LONG directly on the membrane. Extruded polystyrene (Specification

- - . .
OOE LEEVE e C 578, Type VI) is typlt_:ally used When pedestals are to rest
CAST IN CONCRETE o) | directly on the insulation. Depending on the compressive
o &0 Col strength requirements, Specification C 578 Types IV, V, and

; \ VII may also be used. A concrete protection slab may be used
—~ over a suitable insulation. See Section 12. Should it be
%J determined that a concrete protection course may not be
needed for the specific conditions of a given project (see
Section 13), consideration shall still be given to precluding
damage and compression deflection to the insulation. In some
rainwater to penetrate rapidly down to the membrane level angpplications, a single course protection board may be adequate
subsurface drainage system, @ py a closed-joint system for this purpose.
designed to remove most of the rainwater rapidly by slope to 10.4.3 Closed-Joint SystemA closed joint system is nor-
surface drains and allowing a minor portion to infiltrate mally used with a wearing course of relatively small prefabri-
gradually down to the membrane level. Either system may beated units, impractical to support on pedestals, or with larger
used over a lower-level membrane, the choice generally beingreas of cast-in-place concrete. Dynamically moving joints in
governed by the materials desired for the wearing course. such systems are filled with sealant or compression seals. The
10.4.1 Open-Joint SystemThe vertical joints in the hori- wearing course materials are relatively impermeable. The
zontal wearing course could be left open (unsealed) provide@earing surface is sloped to drains, but provisions should be
the joints are less than 6.3 mi¥hip.) wide and do not present made for the infiltration of water down to the membrane level

a walking hazard, and if proper drainage is provided at theynd the subsurface drainage system.
membrane level. This is generally accomplished by what is

known as a pedestal system discussed in 10.4.2. 11. Drainage Course

10.4.1.1 Advantages and Disadvantage#&n open-joint 11.1 Recognizing that water may infiltrate below the wear-
system eliminates the cost and maintenance of sealant joinisg course to be carried off on top of the membrane to the
and compression seals. Another advantage is that the wearingains, a drainage course of washed, round gravel should be
surface can be designed to be level, but it is advisable for eagbrovided above the protection board, over the liquid-applied
individual panel to have a slight crown upward at the center toanembrane. This permits water to filter to the drain and
avoid possible ponded water for a period of time after aprovides a place where it can collect and freeze without
rainfall. An option would be a weephole in the center of eachpotential damage to the wearing course. If concrete is to be
panel. A disadvantage is the problem of debris which carplaced as the wearing course, a minimum 0.1-mm (4-mil)

FIG. 6 Termination at Pipe Penetrations (see 8.3.3 and 18.9)
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FIG. 8 Treatment of Nonreinforced Butted-Joint in Concrete Slab (see 8.4.2)

perforated polyethylene layer should be placed over the drairt2. Insulation

age course to prevent concrete from filling up the drainage 12.1 Genera—When required, insulation should be located
course voids. Also, the drainage course should be stabilized g ) '

; X ) bove the liquid-applied waterproofing membrane but not in
t.he .deck IS to W|th§tqnd vehicular traffic, be_cause Of. thed|rect contact with it. Its use and quantity should be predicated
likelihood of lateral shifting under thrust, even without vehicu- : L : :

) . on precluding the possibility of the dew point occurring at or
lar traffic, if free to move laterally on a sloping surface. One

o ; : - .~ ~. _below the level of the membrane as well as limiting thermal
method of stabilizing aggregate, while still maintaining its tfransfer through the deck. The requirement for a protection

percolation characteristics, is to use a controlled amount Oboard directly on the membrane orecludes the possibility of
epoxy binder, thoroughly mixed with the aggregate before y P P Y

installation. The quantity to be used is related to aggregate siz%m:‘\ct contact .Of insulation "’!”d membrane. Becau_se of th_e
and gradation. Several proprietary binders are available, argimerous dramage. and moisture problemg assomateql V.V'th
the manufacturer’s instructions should be followed regardin hsulation placed d|rectly over the protection board, it IS
use and installation. A cement binder is also used for thi referred tp have_ a drama_ge course between the protection
purpose in a material known as no-fines concrete. Sufficien oard and insulation (see Fig. 1?' ) o
binder is necessary to stabilize the aggregate, but an excessivel2-2 Placement Over Protection Coursdf insulation is
amount could overly restrict drainage through the voids whicHPlaced directly on the protection board, a distinct drainage
could become clogged with loose, fine particles. FurtheProblem may exist in the flow of water laterally to the drains.
research and evaluation of existing installations is required t&rooves on the underside of the insulation are generally not
determine proper methods of construction and suitability ofufficient in themselves to provide adequate membrane drain-
cement as a binder. As an alternative, a prefabricated drainag@e. Primary considerations for insulation selection when
composite with filter fabric may be used if determined to be ofPlaced over the protection board, below the drainage course (if
adequate structural capacity, drainage capacity, durability, an@ny) and wear surface are as follows:

non-damaging to the protection board and insulation. 12.2.1 Thermal properties due to its water absorptivity
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12.3.5 The compressive strength needed to withstand the
dead and live loads that will be imposed, especially potential
{] load concentrations.

T 12.3.6 The flexural strength to accommodate the lack of
; uniform and permanently stable substrate, unless the drainage
i 4 | course has been effectively stabilized by the use of a substantial
SUPRORT | ag JUPFORT | #PALE binder (as in “no fines concrete”).

12.3.7 The shear strength to accommodate the lateral thrust
of potential traffic without failure, unless the wear surface is a
structurally stabilized concrete slab, or rests on such a slab as
a substrate.

12.3.8 Structural properties that will not be compromised by
WATER bHED fatigue, posslbleT mmstuye absprpthn levels, or the temperature
CONCE extremes to which the insulation will be subjected.
m“EFEQRED) 12.3.9 Stability problems which may be imposed on a

SUCPORT ( ae guppom WALL high-compression strength insulation with high coefficient of
’ thermal expansion under climatic conditions that will subject
the wearing surface to high-amplitude thermal cycling—
unfortunately characteristic of the more structurally suitable
COMBINATION insulation.

OOSITIVE SEAL
13. Protection or Working Slab

OR NATER SHED
(SHONMN) PLUS
A ONCERT 13.1 Genera—A major problem in the waterproofing of
building decks is that the waterproofing is usually required
v early in the construction phase so that finishing materials could
SeAd AN be installed in the occupied spaces below. For large structures,

POSITIVE SEAL M)
CONCEOT T

MOST
VULNERABLE)

(PROVIDES ADDI-
EXPANSION-

TIONAL SAFEGUARD)
&%TE{/ ‘e constructioq may cont.inue ang after waterproofing of the
FIG. 9 Schematic Expansion Joint Concepts at Membrane Level adjacer,]t building deck is r'equwed. Storage of materlgls as well
as vehicular and pedestrian traffic can impose an intolerable
under conditions of substantially continual wetness. strain on a membrane covered only with protection board. A
12.2.2 The impact of water absorptivity upon the dimen-concrete slab, intended for the final wearing surface, installed
sional stability and structural properties of the insulation. shortly after the membrane is installed could provide the
12.2.3 The possibility that the insulation or one of its necessary protection but could also be abused and damaged.
constituent materials could provide nutrients for destructiveMethods by which the problem can be resolved atg (
organisms which thrive in the environment of the insulation. temporary waterproofing requiring later remova) (empo-
12.2.4 The compressive strength needed to withstand thaary protection of the waterproofing (the quality and mainte-
dead and live loads which will be imposed, especially potentiahance of which could cause disputes among the various
concentration of loads. interested trades), oB) by a permanent concrete protection
12.2.5 The long-term effect of the projected loading in termsslab. This slab could be placed soon after the membrane,
of the structural fatigue of the insulation. protection course, drainage course, and insulation, if required,
12.2.6 Compatibility of the insulation and the substratehave been installed. It would serve as protection for the
materials which it contacts. permanent waterproofing materials and insulation below, pro-
12.2.7 Available adhesive systems for the effective bondingide a working platform for construction traffic and storage of
of the insulation to itself (if multilayer) and to its immediate materials (within weight limits), and provide a substantial
substrate. substrate for the placement of the finish wearing course
12.3 Placement Over Drainage CourséNhen insulation materials near the completion of the project when they would
is to be placed between a drainage course and wearing courBe less vulnerable to damage. The protection slab should be
or protection slab, selection of the type to be used must beeinforced and of sufficient thickness and strength to withstand

based upon the following considerations: the imposed loads. The slab would be the foundation substrate
12.3.1 Thermal properties due to its water absorptivity ador the final wearing course materials and should not be less
water drains down to the drainage course. than 76 mm (3 in.) in thickness (see Fig. 1).

12.3.2 The impact of water absorptivity upon the dimen- 13.2 Joints—It is not necessary to seal the joints in the
sional stability and structural properties of the insulation. protection slab but only to provide premolded resilient joint

12.3.3 The possibility that the insulation or one of itsfillers. The downward filtration of water through these joints
constituent materials could provide nutrients for destructiveshould be permitted so that the water can be drained away
organisms which thrive in the environment of the insulation. through the drainage course. Since cracks, joints, and move-

12.3.4 The compressive strength needed to withstand th@ent in the protection slab affect the wearing course, joints in
dead and live loads which will be imposed, especially potentiathe two should be aligned and coordinated. A protection slab
concentration of loads. module of about 6 ¥ 6 m (20 by 20 ft) is reasonable to
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FIG. 11 Water Shed Concept Expansion Joint (see also Fig. 12 for Easier Gasket Installation Detail)

minimize cracking and to keep the joint size minimal. Largerprefabricated drainage composite with filter fabric could aid in
modules would require increased thickness and wider jointacilitating drainage away from the mortar and help to diminish
widths, which would have to be continued through the wearindgreeze-thaw damage to the mortar and paver installation.

course. 14.2 Joint Treatment-The main concern in the wearing
. course is the joints in which movement is anticipated. These
14. Wearing Course should be treated as expansion joints (see Fig. 13 for varia-

14.1 GeneratIt is beyond the scope of this guide to cover tions) with the following considerations:
in depth the many technical considerations of the wearing 14.2.1 The matter of appearance can influence the joint
course except those which are directly governed by the part afpacing and the type of joint design to be used. Widely spaced
the system below the wearing course. The major concerns ajeints must be wider than those with a lesser spacing. Joints
a stable support of sufficient strength, lateral thrust, adequat&00 to 130 mm (4 to 5 in.) wide designed to accommodate
drainage to avoid ponding of water on the surface, and propgrossibly 25 mm (1 in.) of movement may be undesirable from
treatment of joints in the wearing course. With some applicaan appearance standpoint. Joint spacing is therefore usually
tions such as a mortar setting bed under brick pavers, Bmited so as to reduce the required width of the joint, even

10
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) o QEARNG ant joints due to faulty design or installation can cause
SNANNNANNSSNN J‘ hazardous, unsightly conditions and result in high maintenance
OPENUOINT K G MEMBRANE costs.
‘ Jﬁﬂh\ 14.2.4 The expansion joint in the wearing course, which of
necessity, is over the structural slab expansion joint below,
, AEARING does not necessarily have to be designed to accommodate the
ié J & ] SURFACE s;arEe amount of_ r_novir::en_t as designed f_or in the strgctu_ral
TT slab expansion joint. The important question to consider in
SLIDING OLATE ?ﬁ rﬁ\ 2? VEVEL e designing the expansion joint is whether the space below is to
( 1 be heated and air-conditioned, or opened to the outside, as in
the case of an underground unheated parking space. If the
space is to be heated below and insulated above, the greatest
g NEARNG. movement in fche joint would occur while the_structgre is
gé)xf%ﬁgglggq H ‘H' unfinished, uninsulated, and not heated or air-conditioned.
EOR VIEMBRANE After the insulation is installed and the space below is heated,
LEVEL) the movement will be decreased significantly. With a con-
. \ trolled sequence of construction, a smaller and less costly joint
WET SEALANT SORRACE can be used in the wearing course portion of the expansion

joint even though the slab joint below may show greater
movement during earlier construction. The key to this is to
R S AMATION install the joint'in the wearing. course after the space below. is
FIG. 13 Schematic Expansion Joint Concepts at Wearing Surface heated. There_ IS alV\_/ayS the risk, however, that the mechanical
Level system can fail or will be shut down and thereby cause greater
movement than designed for. In the case of an open or

though it may be technically feasible to use a wider spacingUnheated parking space below, the movement in the wearing
14.2.2 Special problems are encountered with expansiof®Urse portion ofthejomtwnlcontmu'e aftg(occypancy and its
joints in an open-joint drainage system. As all the joints aravidth cannot b_e reduced. Intermediate joints in a protection
open, it would seem normal to have an open expansion joinﬁlab or a wearing course_supported by a str_uctural slab are
The design certainly is simple but could create a hazard fopor_mal_ly spaced at closer intervals than thosg in the latter, and
small heels that could be caught in the open joints. Attemptinéhe" widths are .rellated to the movement anticipated for them
to provide a closed expansion joint in an open-joint drainagéS Well @s their joint treatment.
system also creates problems at the transverse joints when wetl4.2.5 Various proprietary compression seals are available
sealants are used. Compression seals or sliding plates coufeet can be inserted into a formed joint under compression.
serve as solutions. Most of these, however, are not flush at the top surface and
14.2.3 Sealed joints should be as durable and free gfould fill up with sand or dirt.
maintenance as possible. Premature deterioration of wet seal-14.2.6 Wet sealants are the materials most commonly used

SEE FIGQ
I(:'OR MEMBRANE

LEVEL AND

FIG, 14 FOR

3
SCECIFIC
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in moving joints at the wearing surface level. Refer to GuideSpecification C 920. The compatibility of the liquid-applied

C 1472 for calculating the appropriate width for joints. Refer tomembrane and the sealant shall be determined by the manu-
Guide C 1299 when selecting sealant material. Refer to Guidéacturer of the liquid-applied membrane.

C 1193 for detailing the installation of sealant. Firm backing 17.6 Sealant Prime—A primer when required or recom-
material is preferred for horizontal joints subject to foot ormended by the manufacturer of the sealant for optimum

wheeled traffic. adhesion of the sealant to the joint interface shall be as
_ recommended by or supplied by the sealant manufacturer and
15. Testing shall be compatible with the liquid-applied membrane. The

15.1 General—Testing the membrane for leakage beforecompatibility of the sealant primer with the liquid-applied
additional materials are placed on it has the advantage ghembrane shall be determined by the manufacturer of the
permitting any necessary corrections to be made withouliquid-applied membrane.
having to remove any of the materials placed above it. 17.7 Joint Filler Type A—Joint filler shall be a closed-cell,
Protection of the membrane is important because the placemepolyethylene or premolded cellular elastomeric rod with inte-
of materials above can sometimes damage an already testgohl bond breaker of a diameter 25 % larger than the joint width
membrane. One matter of concern is the flow characteristics afhen compressed into the joint and, if greater, shall be in
the water as it gravitates down to the membrane and then to treecordance with the manufacturer’'s recommendations.
subsurface drainage system. A slow restricted flow, either by 17.8 Joint Filler Type B—Joint filler shall be a closed-cell,
design or improper construction, can cause buildup of watepolyethylene strip of the depth indicated and 25 % wider than
pressure above the membrane before it is drained away. Ftine joint at the time of installation.

testing methods, refer to Guide D 5957. 17.9 Joint Filler Type G—Joint filler shall be a premolded
strip in conformance with Specifications D 1751 or D 1752.
GUIDE SPECIFICATIONS 17.10 Bond Breaker—Bond breakers shall be compatible

e . o . types as recommended by the manufacturer of the liquid-
16. é:aefgrflcanon, Marking, Shipping, Preservation, and applied membrane. The bond breaker shall not interfere with
y o _ o the curing process or other performance properties of the

16.1 Certification—Testing laboratory certification from a liquid-applied membrane.

Iaboratory acceptable to the purchaser and containing Complete17_11 Preformed Elastomeric SheeflThe preformed elas-
test results shall be made available before delivery of materialgmeric sheet shall be a minimum of 1.2 m4in.) in
to the project site, attesting that the materials conform to th@ominal thickness and be compatible with the liquid-applied
specmcatlon requirements. Such certification shall be currenfyembrane as tested by the manufacturer of the liquid-applied
with results obtained from tests performEd no earlier than OoNnghembrane. Bond Strength between the ||qu|d-app||ed mem-
year from the award of contract. _ brane and the preformed elastomeric sheet shall be no less than
16.2 Marking and Shipping-The liquid-applied membrane 175 N/m (1 Ibf/in.) when tested in accordance with Specifica-
materials shall be delivered undamaged to the project site ifign C 836.
original, sealed containers, clearly identified as to contents, the 17.12 Sponge Rubber-Backed Elastomeric Ske@ponge
manufacturer's name, date of manufacture, shelf life, precaiubber-backed elastomeric sheet for protection over preformed
tions on flammability and toxicity, and shall include instruc- elastomeric sheet at expansion joints shall be 13 ftmin()
tions as to application procedures. thick sponge rubber in conformance with Specification D 1056,
16.3 Preservation—Materials shall be stored and protected Type RE-42 or RE-43, bonded to 1.6-mr#idin.) thick

from damage and weather in accordance with the manufactupreformed elastomeric sheet in conformance with Specification

er's instructions and shall be used within the period noted ag) 134.

their shelf life. 17.13 Protection Board (Protection Course)Protection
16.4 Safety—Where hazardous materials are involved, rigidpoard shall be compatible with the liquid-applied membrane

adherence to the special precautions of the manufacturer @ging used and capable of withstanding continuous immersion.

modified by local, state, and federal authorities shall berypically used products meet the standards of Specification

followed. D 6506.

17.14 Drainage Course-The drainage course aggregate

17. Materials shall be washed round river gravel conforming to gradation
17.1 Drains—See analysis in Section 9. size No. 8 in Specification C 33 or shall be a prefabricated
17.2 Pipe Sleeves-See analysis in 8.3.3. drainage composite recommended or approved by the manu-
17.3 Membrane—The liquid-applied membrane shall be in facturer of the liquid-applied membrane and shall be compat-

conformance with Specification C 836. ible with the membrane.

17.4 Membrane PrimerPrimers, when required or recom- 17,15 Drainage Course StabilizerSee analysis in Section
mended by the manufacturer for optimum performance of thg 1,

liquid-applied membrane, shall be as recommended and sup-17.16 Insulation—See analysis in Section 12.
plied by the manufacturer of the liquid-applied membrane. ]
17.5 Sealant—Sealant for use in nonreinforced butted joints 18- Installation
in a structural concrete slab shall be an elastomeric sealant18.1 Substrate—Concrete surfaces shall be free of laitance,
compatible with the liquid-applied membrane conforming toloose aggregate, sharp projections, grease, oil, dirt, curing

12
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compounds, or other contaminants that could affect the conremove the dirt and dust that has accumulated, a condition that
plete bonding of the liquid-applied membrane to the concreteould inhibit adhesion of the overlapping membrane coat.
surface. For preparation and acceptance of concrete surfac&glvent should be as recommended by the membrane manu-
refer to Guide D 5295. Application shall not proceed until all facturer. Dry-film thickness is relative and depends upon the
protrusions and projections through the structural slab are isolids content of the specific membrane selected. To obtain the
place, or sleeves placed through the slab, and provision hasquired wet-film thickness to provide 1.5-mm dry-film thick-
been made to secure their watertightness. See 18.9. Concretess, divide the 1.5-mm thickness by the volume solids content
surfaces shall be visibly dry and pass any additional drynessf the coating to obtain the wet-film thickness required. Rule of
tests recommended by the liquid-applied membrane manufathumb is 15 L/9 M (4 gal/100 ff).
turer prior to application. 18.6 Turnup at Walls—Where the deck-to-wall intersection
18.1.1 Finish—See analysis in 7.7. is a monolithic concrete pour or of reinforced concrete joint

18.1.2 Joints—See analysis under 7.10. construction, (a) preparation coat(s) totaling 2.5 mm (100 mils)

18.1.3 Examination—The applicator of the liquid-applied ©f liauid-applied membrane shall be applied that extends 150
membrane shall inspect the substrate including all penetratiorf@™ (6 in.) onto the horizontal deck and up the vertical wall to
and terminal conditions to determine the suitability for appli-tN€ términation height (see Fig. 14). At the applicator’s option,
cation of the liquid-applied membrane waterproofing. Installa-2 cant strip formed with the liquid-applied membrane having a

tion shall not proceed until corrections have been made of ar(ﬁ50 beveled face of 13 mn¥{in.) may be applied (see Fig.
adverse conditions. Any unforeseen but unacceptable con 4). L o

tions shall be brought to the attention of all parties concerned 18.7 Term!nat!on on Wa_lls—See _analy5|s in 8.3.1.

for resolution prior to proceeding. 18.8 Termination at Drains—Drain flanges shall have been

. . ' set flush with the surface of the structural slab. The liquid-
18.2 Environmental Conditiors-Waterproofing work shall ﬁ)plied membrane shall be applied 1.5 mm (60 mils) thick over

not commence at ambient temperatures below 5°C (40°F) g . . .
3/\/6 drain flange or collar with care not to plug any drainage or

when there is any threat of inclement weather (rain or snow

unless precautions are taken to eliminate frost from the eep holes. The doubled membrane shall extend 15.0 mm (6
substrate or prevent its formation during the application. Seén') beyond the flange onto the structural slab (see Fig. 5).
analysis in 8.2.

18.3 Surface Preparatior-All preparation of surfaces, Ot o
cracks or joints, and termination points, including priming, if ¢
required, shall be completed before the application of the 1
monolithic liquid-applied membrane. If required, priming shall |
be done not more than 24 h before the membrane is placed. ‘
Reinforced joints or cracks in the structural slab may be ‘
pretreated by cleaning and coating with a 1.5-mm (60-mil) dry
film application of liquid-applied membrane extending 76 mm
(3in.) from each side of the joint or crack (see Fig. 7). See also
analysis in 8.4.1. For nonreinforced joints see analysis in 8.4.2.
For expansion joints see analysis in 8.4.3.

18.4 Primer—Priming of the overall substrate prior to
application of the liquid-applied membrane is not required
except as described under 18.3 unless a primer is a requirement
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of the liquid-applied membrane manufacturer. In such case, the
primer shall be applied in strict accordance with the membrane
manufacturer’s published instructions.

18.5 Membrane—The liquid-applied membrane shall be

) P
applied directly to the slab in order to obtain 1:50.1 mm (60 %y [ 06 %
+ 5 mils) dry film thickness. The 1.5 mm is in addition to any %9
previously applied material. Application shall be made by Qe

means of trowel, squeegee, roller, brush, spray apparatus, or
other method acceptable to the membrane manufacturer. Wet
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film thickness shall be checked every & nil00 ff) by the G ames
applicator. Where possible the surface to be coated shall be 5y
marked off, in even units, to facilitate proper coverage. At the &

expansion joints and terminations, the membrane shall be
carried over the preformed elastomeric sheet in a uniform
2.5-mm (100-mil) dry thickness to provide a monolithic

coating. When work has stopped long enough for the mem-
brane to cure, the first operation of the next application shall be
to wipe the previously applied material with a proper solvent to
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FIG. 14 Turnup Details at Reinforced Joint (see 18.6)
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18.9 Termination at PenetratiorsProtrusions or projec- not placed immediately. The membrane over the expansion
tions through the structural slab, such as vents and servigeints shall be protected as indicated.
pipes, shall be treated before application of the liquid-applied 18.14 Testing—Comply with the requirements of Guide
membrane. An application of 2.5 mm (100 mils) of liquid- D 5957.
applied membrane shall be made over a sealant joint and up the18.15 Drainage Course-After the flood tests (if required)
pipe sleeve and extended 150 mm (6 in.) onto the structuralre completed and the concrete protection slab or wearing

slab (see Fig. 6). course is ready to be installed, the drainage course should be
18.10 Treatment at Reinforced JoirtsSee Fig. 7. placed at the indicated thickness.
18.11 Treatment at Nonreinforced JoirtsSee analysis in 18.16 Insulation—After the drainage course is placed, the
8.4.2. insulation, if specified or indicated, shall be placed on top of
18.12 Treatment at Expansion JoirtsSee analysis in 8.4.3. the drainage course.
18.13 Membrane Protection with Protection Boarg-or 18.17 Protection or Working Slab-See analysis in Section

installation of protection board, refer to Guide D 6451. Thel3.

timing of the protection board placement is left to the discre- 18.18 Wearing Course-See analysis in Section 14.
tion of the applicator within the parameters established by the

liquid-applied membrane manufacturer. The membrane applil9- Keywords

cation must be otherwise protected if the protection board is 19.1 joint; membrane; waterproofing; wearing course
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