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liquid-applied elastomeric waterproofing membrane systems _dral Wearing Surface o
that have an integral wearing surface. The cold liquid-applied C 962 Guide for Use of Elastomeric Joint Sealdnts
elastomeric waterproofing membrane (membrane) to which C 1193 Guide for Use of Joint Sealahts _
this guide refers is specified in Specification C 957. D 653 Terminology Relating to Soil, Rock, and Contained
1.2 Concrete Slab-on-GradeWaterproofing the upper sur- Fluids’ o
face of a concrete slab on grade presents special problems due® 1752 Specification for Preformed Sponge Rubber and
to the possibility of negative hydrostatic pressure causing loss C€ork Expansion Joint Fillers for Concrete Paving and
of bond to the substrate. Consideration of these problems is _Structural Constructidh
beyond the scope of this guide. Consult the membrane manu- D 2628 Specification for Preformed Polychloroprene Elas-
facturer for recommendations when this situation exists. tomeric Joint Seals for Concrete Paveménts
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only. w _ _
1.4 This standard does not purport to address all of the 2.3 American Concrete Institute (ACI) Standard:
safety concerns, if any, associated with its use. It is the 301-84 (1985) Specification for Structural Concrete for
responsibility of the user of this standard to establish appro- _ Buildings' o _
priate safety and health practices and determine the applica- 2-4 Steel Structures Painting Council (SSPC) Standards:
bility of regulatory limitations prior to useFor specific hazard ~ Steel Structures Painting Manual, Systems and Specifica-

statements see Note in 15.4. tions: _
Specification SSPC SP-2 Wire Brush Clearing
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tural Concrete 3.1 Definitions—Refer to Terminology C 717 for the fol-
C 332 Specification for Lightweight Aggregates for Insulat-10wing terms used in this guidéond breaker; cellular; cold

ing Concretd joint; compatibility; compound; construction joint; control
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gasket; isolation joint; joint; laitance; primer; reglet; rein- specifications for the use of the purchaser and the seller in

forced joint; sealant; spalling. contract documents.
3.2 Description of Terms Specific to This Standard: 4.3 Where the state of the art is such that criteria for a
3.2.1 cold-applied—capable of being applied without heat- particular condition is not as yet firmly established or has
ing as contrasted to hot-applied. numerous variables that require consideration, reference is

3.2.1.1 Discussior—Cold-applied products are furnished in made to the applicable portion of Sections 5-11 that covers the
a liquid state, whereas hot-applied products are furnished gmarticular area of concern. Section 16 describes the repair,

solids that must be heated to liquefy them. rehabilitation, and replacement of the membrane.
3.2.2 curing time—the period between application and the
time when the material attains its intended physical properties. DESIGN CONSIDERATIONS

3.2.3 deck—the horizontal structural substrate supporting5 General
the plaza deck system. ' _ .
3.2.4 deflectior—the deviation of a structural element from -1 Major Components, Subsystems, and FeatuBssign

its original shape or plane due to physical loading, temperatur@f plaza deck waterproofing includes consideration of several

gradients, or rotation of its support. subsystems, with their material components and interrelation-
3.2.5 finish—the exposed top surface of the plaza deckShiPS- The specific project requirements, types of substrates
system, or traffic or wearing surface. exposed to weather, difference in climatic conditions to which

3.2.6 flashing—a generic term describing the transitional the deck is exposed, and interior environmental requirements
area between the waterproofing membrane and surfaces abd?jgtne occupied space, are major determinants in the selection
the wearing surface of the plaza; a terminal closure or barrigf’ cOmponents. Information needed to design the deck sub-
to prevent ingress of water into the system. systems includes temperature extremes of the inner and outer

3.2.7 floated finish—a concrete finish provided by consoli- surfaces, precipitation rates, solar exposure, prevailing wind
dating and leveling the concrete with only a power driven ordiréction, the pattern and reflectivity of adjacent structures,
hand float. or both. anticipated amount and intensity of vibration resulting from

3.2.7.1 Discussior—A floated finish is more coarse than a function or adjacent occupancies, and design live loads.
troweled finish. For specifications, see ACI Specification 301. -2 Major SubsystemsThe major subsystems to be con-

3.2.8 freeze-thaw cyclethe freezing and subsequent thaw- Sidered in waterproofing a building deck are the structural

ing of a material. building deck or substrate to be waterproofed, deck supports,
3.2.9 grout—concrete containing no coarse aggregate: 4raffic-bearing waterproofing membrane, drainage, membrane
thin mortar. terminations, and joint systems (see Fig. 1). The design

3.2.10 preparatory coat-an initial coat of the liquid- guidelines, as well as the details, components, and drawings
applied membrane which is applied at cracks, joints, opvhich follow, illustrate a principle but are not necessarily the

terminal points to provide reinforcement to the membrane aPnly solutions for a diversity of environments.
these critical areas. 5.3 Compatibility—Components and contiguous elements

3.2.11 structural slab—a horizontal, supporting, cast-in- Should be compatible and coordinated to form a totally
place concrete bUIIdlng deck. mtegrated Waterprooflng system. .

3.2.12 traffic surface—a surface exposed to traffic, either -4 Waterproofing MembrareThe waterproofing mem-
pedestrian or vehicular. brane may 'be composed of several components, such as

3.2.13 troweled finish—a concrete finish provided by Substrate primer(s), base coat(s), top coa(s), and antiskid

smoothing the surface with power-driven or hand trowels, o299regate(s), and each material may be single or multi-
both, after the float finishing operation. component. The thickness of each coat, the use of primers, as

3.2.13.1 Discussior—A troweled finish is smoother than the We!l as the type and amount of aggregates needed for each
floated finish. For specifications, see ACI Specification 301, Particular application, vary according to the exposure condi-
3.2.14 wearing surfaceseetraffic surface. tions. Areas of high stress and wear, such as sharp turn radii

3.2.15 wet-film thickness-the thickness of a liquid coating and areas with heavy acceleration and braking from vehicular
as it is applied. traffic, require a greater application thickness of the membrane

3.2.16 wet-film gauge-a gauge for measuring the thickness and aggregate than dq areas of onver stress. The membrane
of a wet film. system must be applied at a thickness great enough to
withstand the conditions of use. The actual thickness of each
4. Significance and Use

~ = Top coatls) with embedded aggregate

r s
design and specification guidelines for the use of a coldw, R R o moqured
liquid-applied elastomeric membrane with integral wearing . : S & ' Liqud applied membrane
surface for waterproofing building decks in building areastobe + ~ . o . ' — Substrate (reiforced concrete shown)
occupied by personnel, vehicles, or equipment. e ST T SoT T Renforang stcel
4.2 The intent of Sections 5-11, Design Considerations, is to\" /" \_/"\_/"\_A  —— lnderside Metal Liner (not recomnended

provide information and design guidelines where a waterproof- FIG. 1 Basic Components of Cold-Applied Elastomeric
Ing membrane th !ntEQral wearing Surfaqe IS t(_) be used. _The\Naterproofing Membrane with Integral Wearing Course (see 5.2
intent of the remaining sections is to provide minimum guide and 5.4)
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coat required for a particular application and the use ofC 33, which generally provides structural concretehwét3 to
aggregate in topcoats should be established between t#% moisture content when cured. Aggregates conforming to
purchaser and the seller. The purchaser should specify that ti8pecification C 330 will provide lightweight structural con-
minimum membrane or film thickness meets or exceeds therete generally havipa 5 to 20 %moisture content when
requirements for the particular application and substrate.  cured. Aggregates conforming to Specification C 332 provide
5.5 Membrane WearThe liquid-applied elastomeric mem- lightweight insulating concrete, generally having a relatively
brane forms the wearing surface of the building deck andow compressive strength and capable of having over 20 %
therefore can be expected to show wear and deterioration. Thaoisture content when cured. The concrete used for the deck
installed membrane system requires maintenance to provid®ibstrate should have a maximum moisture content of 8 %
maximum life and waterproofing protection. A program of when cured and a minimum density of 1760 kgAh10 Ib/ft%).
regularly scheduled inspections (that is, annual, semi-annuaHence, a limited number of lightweight aggregates (Specifica-
or quarterly) shall be established to detect problems beforgon C 330) may be used, and no lightweight insulating
major damage occurs to the membrane. Small areas of highygregates (Specification C 332) shall be used.
wear (such as a sharp turn in a parking deck) or areas subjecteds 4 Admixtures, Additives, and Cement/Concrete
to abuse can and should be repaired. If the top coat or wearingqgifiers—Admixtures, additives, and modifiers serve many
surface has begun to deteriorate, the wearing surface (includingnctions in mixing, forming, and curing concrete, such as to
aggregate) can be rehabilitated. Should the membrane syste@iarg or accelerate the cure rate; reduce the water content
become worn to the point where large areas of the decleqyired; entrain air; increase strength: create or improve the
substrate are visible, the membrane system probably will haVEbiIity of the concrete to bond to existing, cured concrete:

to be completely replaced and structural repairs may b@ermit thin topping overlayers; and improve workability. Some
required. Loss of watertight integrity should not be permittedygmixtures and modifiers (particularly polymeric, latex or
as corrosion of reinforcing steel can occur, causing spalling angner organic/chemical based materials) may coat the concrete
thereby jeopardizing the structural integrity of the deck. particles and reduce the ability of the waterproofing membrane
6. Cast-In-Place Concrete to bond to the concrete. The membrane manufacturer should be
consulted if the concrete used for the deck contains any

6.1 Generai—The concrete substrate or building deck re'Fldmixtures, additives, or modifiers in order to determine the

ferred to in this guide is reinforced, cast-in-place structura

. . compatibility of the membrane with the concrete.
concrete, which should conform to all requirements of ACI ) ) i i
Specification 301. 6.5 Underside Metal Liner and CoatirgThe underside of

6.2 Strength—The strength of concrete is an important the concrete deck should not be impervious to water, but rather
factor since liquid-applied elastomeric membranes have ghould permit the free evaporation of water from the concrete.

much higher modulus and tensile strength than a typica'lf an underside metal liner, used as a f_orm or composite
building sealant or a waterproofing membrane normally usegtructural component, does not permit moisture to evaporate,
with a separate wearing course. (For example, the 100 9¥ater vapor may be trapped between the membrane and the
(tensile) modulus value may range up to 34.47 MPa (500§upport and condense at the membrane—concre.te interface. The
psi).) The concrete must have sufficient strength to avoidondensate can destroy or prevent the adhesive bond of the
rupture at the bond line of the membrane when the membrarf@'em,br"’me to the concrete. Adequate drying Of_ residual mois-
is under tensile or shear stress. The strength of concrete is al&® in concrete poured over permanent metal liners requires a
a factor to be considered insofar as it relates to finish, bongtCh longer period (possibly years) to achieve similar mois-
strength, and continuing integrity (absence of cracks and othdf''€ content as is achieved with slabs stripped of forming.
defects that could affect the integrity of the membrane afteMNiformly spaced perforations in permanent metal liners may
installation). Thus, the concrete should have a minimunProvide a solution to the vapor barrier problem but as yet there
compressive strength of 20.68 MPa (3000 psi) when th&'€No definite qlata on the requirements forth_e S|ze_and spacing
membrane is applied. of t_he perforations. Subse_quent coating which might inhibit
6.3 Aggregates and Moisture ConterConcrete is a com- m0|_sture vapor transm|SS|on. through the vents should be
plex mixture of portiand cement, water, aggregates and, OF;_1\_/0|ded. Cpatmg t_he.u_nder3|de of a s.tr|pped concrete deck
tionally, admixtures. The portland cement used should be ifVith & coating that inhibits vapor transmissions should also be
conformance with Specification C 150, Type | or IIl. (Types II, @voided. The minimum perm rating permissible for such a
IV, and V are rarely, if ever, used in building deck construc-COaling to be acceptable is 1 metric perm (1.52 U.S. perms).
tion.) Aggregates generally available for use in concrete are in 6.5.1 Perforations—Perforated metal liners have different
conformance with Specifications C 33, C 330, and C 332. Thétructural characteristics and properties than nonperforated
moisture content of the cured concrete, which is related to th&naterial. These differences must be recognized and accommo-
type of aggregate used, can affect the adhesion of the watedlated in the design and use of these materials.
proofing membrane to the substrate. With an excessively high 6.6 Slope for Drainage-Drainage at the membrane level is
moisture content, moisture may condense at the interface of thmportant. Since the waterproofing membrane is placed di-
membrane and concrete, and cause membrane delaminatioactly on the concrete slab, a monolithic concrete substrate
This is particularly so if the top surface is cooler than theslope of a minimum 11 mm/n¥4 in/ft) should be maintained.
concrete below. Lower moisture contents are achieved with th8lope is best achieved with a monolithic pour, as compared
use of dense stone aggregates conforming to Specificatiomith a separate concrete fill. The fill presents the potential of
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additional cracks and provides a cleavage plane between the fijated because the slab reinforcement is continuous across the
and the structural slab. The cleavage plane complicates theint.
detection of leakage in the event that water penetrates the 6.10.2 Nonreinforced Joints-Nonreinforced joints consist
membrane at a crack in the fill and travels along the separatiopf cracks or butted construction joints and isolation joints not
until reaching a crack in the structural slab. held together with reinforcing steel bars or wire fabric. These
6.7 Finish—The structural slab should have a finish thatjoints are generally considered by the designer of the structural
facilitates proper application of the liquid-applied membrane system as nonmoving or static joints. However, they should be
The surface should be of sufficiently rough texture to provideconsidered as capable of having some movement, the magni-
a mechanical bond for the membrane, but not so rough as fdl/de of which is difficult to predict.
preclude achieving continuity of the membrane of the specified 6.10.3 Expansion and Seismic Joints
thickness across the surface. As a minimum, ACI Specifica- 6.10.3.1 Expansion joints, as differentiated from control
tion 301 floated finish is required with ACI Specification 301 joints, are designed to accommodate movement in more than
troweled finish preferred, deleting the final trowelling. Follow one direction; are an integral part of the building structural
the requirements of the membrane manufacturer as to theystem; and are to be carried through the entire structure.
required finish. Expansion joints are incorporated in the structural frame to
6.7.1 Vertical Substrate-The vertical surface to which the reduce internal stresses caused by wide temperature ranges, or
waterproofing membrane is adhered should have a soundifferential movement, or both, between structural elements, as
smooth finish, dry and free from cracks and loose materials, a®ight be the case in large adjoining heated and unheated
stated for the horizontal or deck substrate. spaces; where there are different foundation settlement condi-
6.8 Curing—Curing of the structural slab is necessary totions between adjacent elements; or where movements between

provide a sound concrete surface and obtain the quality dfigh and low attached structures are anticipated.

concrete required. Curing is a chemical reaction accomplished 6.10.3.2 Seismic joints are a special case in which the joints

with moisture and should not be misconstrued as drying. Th&re generally quite large and are designed to limit damage to

concrete should be cured a minimum of 7 days and aged &€ structural frame during earthquakes.

minimum of 28 days, including curing time, before applying 6.10.3.3 Expansion and seismic joints are best located at the

the liquid-applied membrane. The more commonly knownhigh points of contoured substrates to deflect water away from

curing methods are moist curing, impermeable sheet curinghe joint. For expansion joints designed for thermal movement

and chemical curing. only, the movement is expected to be only in the horizontal
6.8.1 Moist Curing—Moist curing is achieved by keeping plane. Seismic joints are designed to accommodate both

the surfaces continuously wet by covering them with bu”apvertica! and horizontal movement. In detailing expansionjointg
saturated with water and kept wet by spraying or hosing. Th&C achieve water-tightness, the amount of movement antici-
covering material should be placed in a manner that provideBated should be carefully determined using a reasonable factor

complete surface coverage, with joints lapped a minimum Opf safety. The opening size and configuration should then be
75 mm (3 in.). related to the capability of the joint seal materials so as to

. o . . accommodate the anticipated movement.

6.8.2 Sheet Curing-Sheet curing is accomplished with a . ) . I .
sheet vapor barrier, which reduces the loss of water from the 6'.10j4.J(t)gt ?eig_rllhusm% FOId’ qugéd;jAppclgleq d Egztgé
concrete and moistens the surface of the concrete by condeffieric Joint Seaian € guidelines provided In Lulde
sation, thus preventing the surface from drying while curing.ShOlJId be followed for th? _Jomt sizé and conf|gurat|or_1 needed
Laps of sheets covering the slab should not be less than 5 cif _accommodate the 'ant|C|pa}ted joint movement. Joint prepa-
(2 in.) and should be sealed or weighted. (See Practice C 7554ton, back up material requirements, and sealant type should

6.8.3 Chemical Curing-Liquid or chemical curing com also conform to the requirements detailed in Guide C 962.

pounds should not be used unless approved by the manufa&—‘s'lo'5 Joint Design  Using Compression Seais
turer of the liquid-applied membrane, as the material mayC:r:]nprree;;'g: tr?foatjlshatrr?e deenstjiI?:?c?in;omt())(\e/e(r:r?:r:[[ntj;nuséy 'thnedrir
interfere with the bond of the membrane to the structural slab’®™P 9 J ge.

, _ are two main types of joint designg)(those which use a steel
6.9 Dryness—Membrane manufacturer’'s requirements forangle cap at the face and surface of the joint a2)dtifose

substrate dryness vary from being visibly dry to having &,hich use a curve or bevel in the concrete at the top edge of the
specific maximum moisture content as measured by a MOIStUIBint tace. The use of a beveled or curved face on the concrete
meter. Since there is a lack of unanimity in this regard, it iSis ot recommended because of the difficulty of maintaining a
necessary to meet the manufacturer's requirements for thg,iform coating of the liquid-applied membrane on a curved or
particular membrane being applied. beveled surface, the possible compatibility problems between
6.10 Joints—Joints in a structural concrete slab are hereinthe membrane and the compression seal and its lubricant/
referred to as reinforced joints, nonreinforced joints, andadhesive, and water ponding in the recessed surface of the
expansion joints, as follows: compression seal. Since there is no uniform recommended
6.10.1 Reinforced Joints-Reinforced joints consist of hair- practice for the design and installation of compression seal
line cracks, cold joints, construction joints, and control jointsexpansion joints, the compression seal manufacturer should be
held together with reinforcing steel bars or wire fabric. Thesecontacted for joint design and installation guidelines. All
are considered static joints with little or no movement antici-compression seal materials used should meet the requirements
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of Specification D 2628. occupied space or damp areas to maintain as dry a condition as
possible for the plywood and its supports.
7. Precast Concrete Decks 8.4 Finish—The finish of the plywood should be consistent

7.1 General—The application of liquid-applied elastomeric with the grade according to PS 1.
membranes directly to structural precast concrete decks is not8.5 Joint Treatment
recommended. Such decks, which consist of numerous indi- 8.5.1 Panel Spacing Joints-Joints between plywood pan-
vidual units or panels, can have problems in many areasls should be filled flush with a sealant compatible with the
Among these problems are unsuitable surface finish of theoating system, as recommended by the coating manufacturer.
individual panels, maintenance of uniformity in level and Prior to installing the sealant, the joints should be dry and
proper slope during installation, uniform joint spacing, andswept or blown clean of dust, dirt, and debris.
installation, coverage, and protection of the shear connectors. 8.5.2 Expansion Joints-Expansion joints are not necessary
The individual planks are subject to differential movementin plywood decks unless required because of other factors in
(vertically and horizontally) at the panel joint, which could the building construction. If such joints exist in the building
overstress a membrane and lead to premature failure if thstructure, the membrane should be terminated on either side of
membrane was carried across the joint. A poured-in-placethe joint, but in such a manner as to provide a watertight seal
reinforced concrete topping slab applied over a precast corat the joint interface.
crete deck may be a suitable substrate for the liquid-applied )
membrane under certain conditions. It can provide the finisl9- Incidental Substrates
and slope uniformity necessary for proper drainage and geom- 9.1 General—All incidental substrates such as metal, plas-
etry at control joints. Shear connectors should be used to limitic, and coated materials should be cast-in-place or otherwise
movement at joints (except at expansion joints). The toppindirmly anchored to prevent any horizontal shear of the mem-
slab should be bonded to the precast units and the control jointgane. Joints at edges of any substrate that is not firmly
centered over the precast unit joints. anchored should be treated as expansion joints terminating on
7.2 Topping Slab-The topping slab should be of a mini- the deck substrate.
mum thickness to meet the design requirements and should 9.2 Patching, Leveling, and Topping Compourds
conform to the requirements of 6.1-6.4. Patching, leveling, and topping compounds are used to repair
7.2.1 Topping Slab ReinforcementThe topping slab concrete decks and provide proper slope and finish to the deck.
should be reinforced with metal mesh or bars to reduce th&ome compounds, particularly those containing polymeric,
possibility of crack growth and to control the differential latex, or other organic chemical materials, may have poor
movement (horizontal and vertical shear) in the control jointsadhesion with the membrane. The membrane manufacturer
7.3 Control Joints—A control joint should be placed above should be consulted to determine the compatibility of these
each junction where two precast units are butted together. Theompounds with the membrane. Patching, leveling, and top-
joint should be a minimum of 13 mn¥4 in.) wide and 25 mm  ping compounds, when used, must be well cured and meet the
(1 in.) deep. dryness tests in 6.3 and 6.9.
7.4 Topping Slab TreatmentThe topping slab should con-
form to the requirements of Section 6 in all respects of slopel0- Membrane

drainage, finish, curing, dryness, and joint design. 10.1 General—A liquid-applied waterproofing membrane
has the capability of adhering to the substrate and should be
8. Plywood Substrate applied so as to take optimum advantage of this inherent

8.1 General—Plywood decks are normally used only in characteristic. Without this adhesion, a waterproofing mem-
pedestrian applications, such as walkways and balconies whebeane with integral wearing surface could be torn loose with
light to moderate loads are expected. even the lightest traffic, leading rapidly to complete membrane

8.2 Grade—All plywood should be identified as conform- failure. Water vapor that condenses at the membrane/concrete
ing to PS 1 for construction and industrial plywood by theinterface, or water diffusing through the membrane, can act at
grade, trademarks of the American Plywood Association, othe interface to destroy the adhesion of the membrane to the
equivalent. For maximum smoothness, EXT Type APA, Gradeoncrete.

A-C should be used. The “A” side should be positioned to 10.1.1 The detection of leakage in a building deck water-
receive the coating. proofing system could be a significant problem when the

8.3 Placement-Select plywood thickness and attachmentwaterproofing membrane is not bonded to the structural slab.
methods as indicated in the APA Plywood Construction GuidéVater penetrating an unbonded membrane could migrate
and other APA literature, using only nonrusting screw, spiral, odaterally under the membrane until reaching a crack or defect in
coated-nail type fasteners. An option would be to recess athe structural slab and then leak through to the space below.
counter sink fastenerfs to ¥4 in. and seal with a compatible Leakage through the slab, therefore, would not necessarily
sealant. Suitable edge support to prevent differential deflectiomdicate the location of the water entry in the membrane above.
between panels should be provided. Panel edges should bel0.1.2 Systems that meet the requirements of Specification
tongue and groove or supported on solid blocking. Spac€ 957 could be expected to bridge reinforced hairline cracks
panels 3 to 5 mmY¥s to %16 in.) at panel ends. The space that develop after the undersurface is laid. The systems are not
directly below the plywood should be vented to the exteriordesigned to bridge dynamic, unreinforced cracks that develop
and below the vented space should be a vapor barrier ovemder the membrane.
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10.2 Surface Preparation applied membrane is normally terminated or interrupted are on
10.2.1 Concrete Surface PreparatienConcrete surfaces Wwalls, at drains, at penetrations, and at expansion joints. The
should be prepared according to the membrane manufacturei®@portant consideration at terminal conditions is to prevent
recommendations to remove laitance and other unwantedater from penetrating the substrate or behind the membrane at
matter. Such preparation may include either an acid etch dts edge.
mechanical abrasion (such as sand blast, water blast, scarify-10.4.1 Termination on Walls or Other Vertical Surfaees
ing, or grinding) or a combination of mechanical abrasionThe membrane should be turned up at vertical surfaces to
followed by an acid etch. Note that the chloride ions that resuleliminate the possibility of ponded surface water penetrating
when muratic (hydrochloric) acid is used as the acid maythe wall above the membrane and running down behind it into
contribute to chloride-ion induced corrosion of the reinforcingthe building. The minimum safe height of such a termination is
steel. The concrete must be thoroughly rinsed and allowed tdictated by the opportunity for conditions such as ponding and
dry before starting any preparatory work. drifting snow that may be presented by the building’s geometry
10.2.2 Plywood Surface PreparatierThe wood surface and environment. The membrane may be continued farther up
should be cleaned of all dirt, dust, and debris by sweeping othe wall for aesthetic reasons. The aggregate is rarely continued
by an air blast. All contaminants should be removed. WashingP the wall. The possibility of water entering through joints or
the plywood surface with detergent and water is not recomcracks in the surface of the wall behind the coated surface must
mended. The absorbed moisture can cause poor adhesion ryexamined. Water entering behind the coated surface is held
form bubbles and blisters if the membrane is applied to a moidey the membrane and consequently acts to destroy the adhesive
deck, and any detergent film remaining on the deck may caudeond between the membrane and the wall. Where this possi-
poor adhesion of the membrane. bility exists (as determined by the building’s geometry and
10.2.3 Metal Surface Preparatioa-Remove any weld slag, environment), waterproof the opposite surface or devise a way
flux, and burrs and grind welds smooth. Clean to a bright metdfOf the water to get out without getting under the deck coating
finish with power wire brush in accordance with SSPC SP 2, offémbrane. , o
preferably sand blast to an SSPC SP-6 finish. Do not burnish 10-4-1.1Deck to Vertical Surface Dynamic JoirtsAny
the substrate. Coat with a primer or an anticorrosion finisjunction of the horizontal deck and a vertical surface that is

followed by a primer as soon as possible. The metal should bg2Pable of movement greater than 3.2 mm (0.125 in.) in any
coated before any rust bloom forms. direction should be treated as an expansion joint, in accordance

10.2.4 Plastics, Paints, and Other CoatingaNipe the with 6.10.3. Junctions that move less than 3.2 mm (0.125 in.)

substrate with the solvent or cleaning solution specified by théhfglg g?rtree}te(:_m a(icgrdanceDw@h 14h6'1|' d be desianed
membrane manufacturer until all contamination has been :°-+-< '€fmination at brains—Lrains should be designe

: : With a 50-mm (2-in.) wide (minimum) flange as an integral
:ganu?:/;n(:éﬁgmy the primer according to the manufacturerspart. The drain should be cast in the slab when the deck is

. . placed with the top of the flange set flush with or slightly below
10.2.5 Cleaning SubstratesAll dust, dirt, and any type of the surface of the slab. The wide flange provides a termination

contamlnatlon ShOL."d be remove.d by {;ur'blast, vacuuming, 0E)oint for the liquid-applied membrane without endangering the
sweeping. Contamination from oil or similar materials ShOUIdfunction of the membrane or the drain

be removed from the substrate. If an air blast is used, caution 10.4.3 Termination at PenetratiorsPenetrations or protru-
should be taken to prevent oil or water from the air compressoy.

from getting into the air line and contaminating the substrates, o> into or through the surface by such items as conduits or

service pipes create critical problems and should be avoided
10.2.6 Primers—When required by the membrane manu- Pip b

wherever possible. Such critical locations are best treated by

facturer, each substrate should be primed with the primeg,qiing 4 pipe sleeve into the structural slab (see Fig. 2). Such

specified by the membrane manufacturer for that substratg sleeve may be cast in the deck during the main pour, or may

(steel, iron, brass, aluminum, metal, wood, concrete, plastiG,, oxed out and cast at a later date.

coating, etc.) and allowed to dry as specified. _ 10.4.3.1 Asecond method involves cutting a core hole in the
10.3 Application—The membrane should be applied undergeck and putting a sleeve having a wide flange into the hole. It

throughout the depth of the concrete slab, and not simply on

the surface. Membrane manufacturers’ requirements for sub- s

strate dryness are described in 6.9. Excessive moisture in the DR, Swply pipe seslont
substrate (see 6.3 and 6.5), or moisture on the surface (see 6.9) RN [
(as from frost or rain), may result in a membrane that has anemees < 2" 5™ .

improper cure with excessive gas pockets being formed, hamémbff’”e A . /“ N ‘
littte or no adhesion to the substrate, and may give poor ., gy o o e B e
service. In case rain or snow interrupts the application after at == """ e T
least one coat of material has been applied, the membrane -« 5 Tttt
manufacturer’s directions should be followed pertaining to any Il Bl sieove costnto deck
necessary treatment of the cured, already applied material L7 B% - Protrusion (aupply pipe)

before Contlr.]u'ng the gppllcatlon procgss. o FIG. 2 Termination at Cast-in-Place Sleeve (Protrusion Installed)
10.4 Terminal Conditions—-Four locations where a liquid- (see 10.4.3, 14.6.3.1, 14.6.3.2, and 14.6.3.4)
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type of sleeve and is the least preferred method (see Fig. 3). 16mm (863 1n) maximum
; ; i i
10.4.4 Treatment at Joints-Joints in the structural slab Liqud-agplied 7500 (3 10| T5mm (3 1n)
should be treated as follows, depending on whether they are; ™™o —, < " }
reinforced joints, nonreinforced joints, or expansion joints: U, *
N . ) I . Heiwrhine crack (LBmm max) A Preparatory coat B.5mm (B2 in.) |
10.4.4.1 Treatment of Reinforced Joints or Craek&ig. 4 O 7 filled with membrane minimum - thickness *

indicates one recommended treatment of reinforced concrete, Reinforcing steel continuous through joint
joints in the structural slab. The designer should realize that the .«

elongation capacity of this type of detail is quite limited and

implicitly relies on the membrane’s crack-bridging ability to

withstand the strains imposed by the opening of cracks and

reinforced joints. Alternatively, prevent the membrane from Liquid-opplied o
adhering to the substrate for a finite width centered on the joint,  membrone -~ 2™ & | B By
or crack by employing a properly designed compatible bond- ™,

(a) Hairline Crack Treatment

8mm L313 1n.) minimum

T

breaker tape .. Sealant Preparatory coat @.5mm (@2 1n.) ‘
' ) ) ) A Cracks over L6mm wide mimmum thickness .
10.4.4.2 Treatment at Nonreinforced JoirtsNonreinforced © ™ (sew cut or routed) s T

joints that are in reality nonmoving could be treated in the same " T
manner as reinforced joints. However, since the joints are not| ' |
held together with reinforcing steel, some movement, however

slight, should be anticipated and provided for since the (b) Treatment of Cracks Wider than 1.6 mm (0.063 in.)
quuid-{ipplied me,mbrane has limited ability to take moveme_nt' FIG. 4 Treatment of Reinforced Cracks and Joints (see 10.4.4.1,
Nonreinforced joints could open due to such factors as shrink- 14.5.1, and 14.5.2)
age, creep, and thermal contraction. Fig. 5 shows a non-
reinforced butted joint that is capable of expanding 3.2 rifn ( TP —
in.), the minimum that should be provided for when using a Land-orplied  7a0m 3 1) | Tomm (3 0

.. membrane -— - S — -
sealant capable of25 % movement. The minimum sealant L e
width should be correspondingly wider with a sealant having ., b e S T g .
lesser movement capability. If the designer of the structurall;: _______ mumn thokoess N e m e o
system feels that greater movement than 3.2 #nin() could / :
occur in such joints, they should be treated as expansion joints. s Renforaing stoe) dscontniass

10.4.4.3 Treatment of Expansion JoirtsExpansion joints FIG. 5 Treatment of Nonreinforced Cracks and Joints (see

are designed to accommodate a predetermined amount of 10.4.4.2 and 14.5.3)

movement. Such movement could be due to thermal changgq Drainage System

shrinkage, creep, deflection, or other factors and combinations . .
of factors. Because waterproofing membranes with integral 11.1 Generat—Drainage should be considered as a total

wearing surfaces generally have limited elongation capacity?ys.tem with particular emphasis on the rate of flow into the

they should not be continued over an expansion joint. Rathef&": _ _ .

the membrane should terminate on either side of the expansion 11-2 Requirements for Drainage at Membrane Levd is

joint. Thus, the design of the expansion joint can be madgssenual Fhat water be removed from the membrane level for
separate from the design of the waterproofing membran@ilfozniw_'lf‘g realsdonbsz.ld. head . h
except that the base coat or top coat of the membrane must be™-<-+ '0 @vold bullding up a pressureé hea against the
applied over any metal flashing or flanges used in the design 6f|em_b_rane_ and particularly against the more vulnerable splices
the expansion joint. A gutter system may be provided under th@nd 0ints in the system.

expansion joint for a secondary line of defense against leakage. 11'2'.2 To avoid freege—thaw cycling of trapped water, which
could disrupt the wearing course.

11.2.3 To minimize the deleterious effect prolonged, und-
rained water could have on the membrane, and particularly on

4. Sepply prpe scclont the adhesion of the membrane to the substrate.
i 11.3 Recommendations for Drainage of Membrane Level
« Gl ne Liquid-spplied 11.3.1 Slope the substrate under the membrane a minimum
e e e T o of 11 mm/m s in /).
N fperatary com il ol S b Sealont o 11.3.2 Slope the substrate under the membrane so as to
[T e a T meebl ¢ drain away from expansion joints and walls.
e TTTTTTTTTTTTTTTOM M T o 11.3.3 Drains should have an integral flange at least 5 mm
‘ Core hole < Sleeve wth wide flange (2 in.) wide for adherence and bonding with the concrete slab
T praunon twupply pipe and also for termination of the liquid-applied membrane, with
FIG. 3 Termination at a Core-Drilled Sleeve Having a Wide Flange sufficient room for an adhesive bond. The flange should be set
(see 10.4.3, 14.6.3.3, and 14.6.3.4) level with or just slightly below the substrate surface.
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MINIMUM GUIDE SPECIFICATIONS

12. Certification, Marking, Shipping, Preservation, and conformance with Specification C 957.
Safety 13.4 Membrane PrimerPrimers, when required or recom-
12.1 Certification mended by the manufacturer of the liquid-applied membrane

12.1.1 When requested, manufacturer’s laboratory certificafor optimum performance, shall be as recommended and
tion attesting that the materials conform to Specification C 95Bupplied by the manufacturer of the liquid-applied membrane.
requirements shall be made available to the purchaser before13.5 Aggregate—Aggregate shall be clean and dry, and
delivery of materials to the project site. Complete documentasieve graded. The sieve size range, type, hardness, and quantity
tion, including a referenced method, the material specificatiomsed shall be in accordance with the manufacturer’s require-
limits, and typical test results, shall be made available omrments for the particular application.
request. Such certification shall be current with results obtained 13.6 Top (Color) Coat—The top coat shall be compatible
from tests performed no earlier than three years from the awar@ith the base coat and aggregate and as recommended or
of the contract. A separate certification shall be attachedupplied by the manufacturer of the liquid-applied base coat.
indicating quality control results on the shipped materialThe top coat color shall contrast in color or hue with the base
compared to typical values or the range of values of qualityoat or aggregate, or both, to assure application completeness
control results, and identified by batch or lot numbers. and in-service residual.

12.1.2 Independent laboratory certification shall contain 137 Flashing Compoune-Flashing compounds, when re-
complete documentation, including a referenced test methogyired or recommended by the manufacturer of the liquid-
the material specification limits, and test results. Such certifizpplied membrane for optimum performance, shall be as

cation shall be made available before delivery of materials tecommended or supplied by the manufacturer of the liquid-
the project site, attesting that the materials conform to thepplied membrane.

specification requirements. Such certifications shall be current
with results obtained from tests performed no earlier than threﬁ.'

years from the award of contract. If a purchaser des'reﬁompatible with the liquid membrane as recommended or

independent certification on any lot of material delivered or asupplied by the manufacturer of the liquid-applied membrane,
current certification of the material, this cost shall be negoti-

db h f dth : and conforming to Specification C 920. The compatibility
ﬁgtioﬁmeen the manufacturer and the party requesting Cerfieyeen the liquid-applied membrane and the sealant shall be

. - - . approved by the manufacturer of the liquid-applied membrane.
12'2. Marking and Sh|pp|ng—The liquid applied membfaf.‘e _The sealant shall be cured as recommended by the membrane
materials shall be delivered undamaged to the project site i

- . . o thanufacturer before application of any coat of the membrane.
original, sealed containers, clearly identified as to contents, the 13.9 Sealant Primet-A primer. when required or recom-
manufacturer’s name, shelf life, and precautions on flammar—nem'jed by the manufacgurer 'of the seqalant for optimum
bility and toxicity. The manufacturer’s written instructions for y p

application procedures shall be available. Dented pails argdhesmn of the sealant to the joint interface, shall be as

acceptable as long as the seal is unbroken and the membr %aézommended by or supplied by sealant manufacturer and shall

material within is not damaged. € compatible with the liquid-applied membrane. The compat-

. . ibility of the sealant primer with the liquid-applied membrane
12.3 Handling and Storage-Proper handling, storage, and . - .
protection of waterproofing materials are essential. Since somsehaII be determined by the manufacturer of the liquid-applied

X ) ; ; membrane.
waterproofing materials are susceptible to moisture damage

and absorption, optimum storage and protection is in a water- +3-10 Sealant Backing, Type-ASealant backing shall be a
tight enclosure. When job conditions make this unrealisticC€llular rod, compatible with the sealant, having a diameter
materials shall, as a minimum, be stored off the ground or deck® % 1arger than the joint width or, if greater, shall be in
on pallets and covered above and on all sides and ends wififcordance with the manufacturer's recommendations.
breathable-type canvas tarpaulins. Plastic sheets shall not bel3.11 Sealant Backing, Type-BSealant backing shall be a
used as they permit condensation build-up under them. Maté&losed-cell polyethylene strip of the depth indicated and 25 %
rials shall be stored and used in accordance with the manufatider than the joint at the time of installation.
turer’s specifications. 13.12 Sealant Backing, Type-ESealant backing shall be a
12.4 Safety—Where hazardous materials are involved, rigidpremolded strip in conformance with Specification D 1752.
adherence to the special precautions of the manufacturer, as13.13 Bond Breake~Bond breakers shall be compatible
modified by local, state, and federal authorities, shall beypes as recommended by the manufacturer of the liquid

13.8 Sealant—Sealant for use in nonreinforced butted joints
a structural concrete slab shall be an elastomeric sealant

followed. applied membrane. The bond breaker shall not interfere with
the curing process or other performance properties of the liquid
13. Materials applied membrane.
13.1 Drains—See analysis in 10.4.2. 13.14 Compression SealsCompression seals shall con-
13.2 Pipe Sleeves-See analysis in 10.4.3. form to the most recent revision of Specification D 2628. The

13.3 Membrane—The liquid-applied membrane shall be in compatibility between the liquid-applied membrane and the
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compression sealant and its lubricant/adhesive shall be detezxtend the waterproofing membrane 75 mm (3 in.) to each side

mined by the membrane manufacturer. of the joint at a minimum thickness of 0.5 mm (0.02 in.) or
14. Sub P . greater, as specified by the membrane manufacturer.
- Substrate Preparation 14.5.2 Wide Reinforced Cracks and JointsSSaw cut or

14.1 General—In order for the substrate to provide for the route all reinforced cracks or joints which are greater than 1.6
greatest adhesion by the membrane, prepare the surface of theén (16 in.). Clean the cracks and joints and insert a
substrate as required for the particular material. The surfacgond-breaker tape or sealant. Fill the joint flush with a
preparation of plywood substrates is described in 10.2.2, angompatible sealant. After the sealant has cured, prime the joint
for other incidental substrates in 10.2.3 and 10.2.4. The finis@rea as recommended by the membrane manufacturer and then
for concrete substrates, either cast-in-place deck or a toppingbat the area with the membrane at a minimum thickness of 0.5
slab over a precast deck, is described in 6.7. mm (0.02 in.) or greater, as specified by the membrane

14.1.1 Concrete Surface PreparatienPrepare the concrete  manufacturer, extending 75 mm (3 in.) to each side with the
surface according to the membrane manufacturer’'s recommefpint (see Fig. 2).
dations as described in 10.2.1. Lack of vigorous foaming 14.5.3 Nonreinforced Joints and All Control JoirtsSaw
during an acid etch is an indication that a concrete curingut or route the nonreinforced joints to a width of 13 to 19 mm
agent, which could interfere with adhesion of the membrane t@0.5 to 0.75 in.) and a minimum depth of 13 mm (0.5 in.), and
the concrete, may be present on the surface. Use mechanieaéan them of all dirt, dust, and loose concrete. Insert sealant
abrasion or chemical removal to remove this surface coat untiyacking or bond-breaker tape to control the sealant depth as
vigorous foaming occurs with acid. Thoroughly rinse after therequired by the sealant manufacturer and the joint primed, if
acid etch. Continue mechanical abrasion or chemical removakquired. Fill the joint flush with a compatible sealant. After the
until the concrete foams vigorously when tested with acid onsealant has cured, prime the joint area and then coat with the
several places throughout the deck, indicating the absence @faterproofing membrane at a minimum thickness of 0.5 mm
an interfering surface coating. Remove all dust and othe(0.02 in.) or greater, as specified by the membrane manufac-
residue due to mechanical abrasion from the surface with an aggrer, extended 75 mm (3 in.) to each side of the joint (see Fig.
blast or by vacuuming. 5). Apply a bond-breaker tape between the sealant and the

14.2 Substrates-Concrete surfaces shall be free of laitance,preparatory coat of the membrane if recommended by the
and all surfaces shall be free of loose aggregate, shammanufacturer.
projections, grease, oil, dirt, curing compounds, paint or other 14.5.4 Plywood Panel Joints-If recommended by the
coatings (primers excepted), or other contaminants that coulghanufacturer, install sealant backing or bond-breaker tape and
affect the complete bonding of the liquid-applied membrane tgyrime the joint. Fill the joint flush with a compatible sealant
the concrete surface. Do not proceed with the application untiind allow to cure. Coat the sealant with the membrane at a
all protrusions and projections through the structural slab are ighinimum thickness of 0.5 mm (0.02 in.) or greater, as specified
place, or until placing sleeves through the slab, and makingy the membrane manufacturer, extending 75 mm (3 in.) to
provision to secure their watertightness. See 14.6.3. All subeach side of the joint (see Fig. 6).
strates shall be visibly dry and pass any additional dryness tests14.5.5 Control Joint in Topping Slab-As analyzed in 7.1
recommended by the liquid-applied membrane manufactureind 7.3, center a control joint over each junction of the precast
prior to appllt_:atK_)n. _ _ units. Route the joint to a minimum width of 13 mm (0.5 in.)

14.3 Examinatior—Inspect the substrate, including all pen- and a depth of 25 mm (1 in.). Clean the joint and insert a
etrations and terminal conditions, to determine the suitabilitysealant backing to control the depth of the sealant. Prime the
for application of the liquid-applied membrane waterproofing.joint as required, and fill with a compatible sealant, which shall
Do not proceed with the installation without making correc-pe allowed to cure. Coat the joint with the membrane at a
tions of any adverse conditions. Notify all parties concerned ofninimum thickness of 0.5 mm (0.02 in.) or greater, as specified
any unacceptable conditions for resolution prior to proceedingby the membrane manufacturer, extending 75 mm (3 in.) to
Any patching compounds used to repair unacceptable concreggich side of the joint (see Fig. 7).
surface conditions shall meet the requirements of 9.2. 14.5.6 Expansion Joints-A preparatory coat of the mem-
~ 14.4 Environmental Conditions-Do not begin waterproof-  prane shall extend a minimum of 150 mm (6 in.) on the deck
ing work at ambient temperatures below 5°C (40°F) or wherfrom the expansion joint at a minimum thickness of 0.5 mm
there is any threat of inclement weather (rain or snow) withou{0.2 in.) or greater, as specified by the membrane manufacturer.
taking precautions to eliminate frost from the substrate or tqAs analyzed in 10.4.4.3, the membrane shall terminate at the

prevent its formation during the application. See analysis inoint. See Fig. 8 for a typical expansion joint configuration.
10.3. Do not apply sealant, primers, or membrane materials

until adequate ventilation is available to prevent any build-up 3 10 un U2 0 9 ) Preparatory coat

of solvent or other vapors. Lo oophed  T5an 010y | T Gon) o e
14.5 Preparation of Cracks and Joints e ,,Campa;ble R & e A
14.5.1 Narrow Reinforced Cracks or JointsTreat all rein- " N S A SR

forced cracks or joints which are not more than 1.6 mifs (™ Tptronal sealont backing - 71 T :

in.) wide with a preparatory coat as follows (see Fig. 2). Prime e Fresons ponel edge suport !
. .. . PARTE wood panel edge suppor

the reinforced joints area as required by the membrane manu- : !

facturer. Fill the joint with the waterproofing membrane and FIG. 6 Treatment of Plywood Panel Joints (see 8.5.1 and 14.5.4)
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\ membrane. Prime the joint area as required by the membrane
i““”‘ manufacturer. Apply a preparation coat of a non-sag grade of
L3 5 ) meumun the membrane at a minimum thickness of 0.5 mm (0.02 in.) or
| Lo opplied 75 1oy 15 @y | greater, as specifigd_ by the membrane _manufacturer_, extending
‘ L - . onto the deck a minimum of 75 mm (3 in.) to each side of the
T Broporetany coot SR - I i 1oppng siab bonded joint, and carried down to contact the edge of the compression
7 o '_hfk_“e_ss_sﬂ,r_ba_ck_mg'_4_i__'_(§‘1ﬂ.”_, ____________ e seal. The additional coats of the membrane applied to this type
v Continwous remforeing el H_a."? 1 SEAL of joint shall also be a non-sag grade. The membrane shall
5T precast v © /N Shear comnectors e terminate at the compression seal and shall not extend across

reinforced unt 8 b3 S

the seal (see Fig. B)). As discussed in 6.10.5, this is not a
recommended joint design.
14.6 Preparation at Terminations
14.6.1 Preparation at Walls or Other Vertical Surfaces
Prepare all vertical surfaces which do not need to be treated as
N ‘ - expansion joints, as analyzed in 104.1.1, as follows:
montrong - e B0 En Lo 14.6.1.1 On any concrete walls which are poured onto the
P Preporatory cont W2z seolom N deck without reinforcement, cement block walls, brick walls,
e 8.5mm (92 1n) ¥~ Bond breoker tape . I . .
Lo etk . Support plate ey _plngod, or _metal walls, vertl_cal-to-horlzontal or any other
|fmmmmmmmm— = e it junctions which have a potential movement between 1.6 mm
| (0.063 in.) and 3.2 mm (0.125 in.), use a bond breaker tape or
FIG. 8 Typical Expansion Joint (see 10.4.4.3 and 14.5.6) sealant backing, extending 13 mm (0.5 in.) to each side of the
junction, as shown in Fig. 10, to cover the junction. Then build
14.5.7 Expansion Joints Using Compression Seals @ minimum 25 by 25-mm (1 by 1-in.) cantin a triangular shape
Compression seal joints have either an armored (steel angl€yer the bond breaker using an approved compatible sealant
edge or a beveled edge. capable of meeting Specification C 920, Class 25, Grade NS.
14.5.7.1 Armored (Steel Angle) EdgeCast the steel angle Allow the sealant to cure in accordance with the manufactur-
into the concrete. Cut or route a 6.4 by 6.4-mm (0.25 byer's instructions. Prime the horizontal and vertical substrates as
0.25-in.) joint at the edge of the angle. Clean, prime and fill the€quired by the manufacturer. Apply a preparatory coat of the
joint flush with a compatible sealant. After the sealant hagnembrane over the sealant at a minimum thickness of 0.5 mm
cured, prime the steel and concrete substrates as required 02 in.) or greater, as specified by the membrane manufac-
the membrane manufacturer. Apply a preparatory coat of thirer, extending 150 mm (6 in.) out on the horizontal surface
membrane at a minimum thickness of 0.5 mm (0.2 in.) ordnd @ minimum of 150 mm (6 in.) up the vertical wall (see Fig.
greater, as specified by the membrane manufacturer, extendifg: The preparatory coat and the full membrane shall extend up
a minimum of 75 mm (3 in.) onto the deck and terminating ont0 the safe height of the wall, as analyzed in 10.4.1.
the steel angle (see Fig.a). 14.6.1.2 Any concrete walls or columns which are tied into
14.5.7.2Beveled Edge-Install the compression seal and the deck with reinforcement, curbs which are cast in with the
allow any lubricant/adhesive to cure before installing themain deck pour, vertical metal surface well anchored to the
deck, vertical wood surface well fastened to a plywood deck or
any other vertical-to-horizontal junction which will not move

FIG. 7 Treatment of Control Joints in a Topping Slab (see 7.1, 7.2,
7.3, and 14.5.5)

6.4mm (.25 1nJ) 6.4mm (.25 1n)
Liqud-opplied 7 3 y,|  Recessed compression | 75mm (3 in.);
membrane - H—smm'*l:’”‘w** seal e - | e
A T T > o e —d—c " z p s 'l 1 - v
. T SR ¥ “\\\ iy | :
o~ { 224'2";% ol ats N . Prepsratory coat ™~ . { T
o -4 AN 'y N | @5mm (B2 ) 4 i
<>~ Stainless steel angle —// Sealant ' mmmum thickness “. 7 : x
F Anchor bolt — k U e e v -"—-u‘ h
__________________ - = |
. . HE
-8, “ :
I ! 1 ,158mm (6 1n.)
! |
1
(@) Armored Joint H
Recessed co;npressmn Reinforcing : ' Sealant
Liquid-applied €2 steel (o n See | NN Liquid-applied
m:aqn:JtIJrciF;p © ;‘75mm '(3 ll)’ i L‘Zf)rrlm —(3 m.L ‘ ‘ I note ki - &"‘”(EJE)” " membrane
; | 1 Y -
‘ . I i N :
i ¥ [ l / r?:; » . Preporatory cost :

Lt ~——
W Use bondbreaker at - 2.5mm (B2 1n)

Preparatory coat
I nonreinforced joints mnimum thickness . 7

‘" 3.5mm (82 1n)
»,

minimum thickness

e

Note 1—Dimension shall be 25 mm (1 in.) for a nonreinforced butt
joint (movement between 1.6 mm (0.063 in.) and 3.2 mm (0.125 in.)) or
13 mm (0.5 in.) for a reinforced joint as shown (movement less than 1.6
mm (0.063 in.)).

FIG. 9 Typical Compression Seal Joint (see 10.4.4.3 and 14.5.7) FIG. 10 Termination at a Vertical Surface (see 10.4.1.1 and 14.6.1)

(b) Beveled Concrete Edge

10
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more than 1.6 mm (0.063 in.) in any direction shall have a |, . Jom 3 anl, P T
minimum 12 by 12-mm (0.5 by 0.5-in.) cant built of an [ rembrone 7"“‘ . i
approved compatible sealant. After the sealant has cured, apply Preporatory cont - ¢ PRk e N

B.5mm (82 1n.}

the preparatory coat as in 14.6.1.1. a7 o thickness
14.6.2 Preparation at Drains—Clean and prime the metal ;':_ """""""""
surface of the flange as analyzed in 10.2.3 and 10.2.6. Fill any w
shrinkage cracks or gaps between the slab and the drain withFIG. 12 Termination at Drain with a Narrow Flange (see 10.4.2
the waterproofing membrane or a compatible sealant, in and 14.6.2)
accordance with the manufacturer’s instructions, as described
in 14.5. Treat the flange with a preparatory coat of the 14.6.3.3Treatment of Core Drilled SleeveSee analysis in
membrane at a minimum thickness of 0.50 mm (0.02 in.) 0l0.4.3. Clean and prime the metal surface as described in
greater, as specified by the membrane manufacturer, extendid§.2.3 and 10.2.6. Apply a bead of an approved compatible
150 mm (6 in.) out onto the surface of the deck (see Fig. 11)sealant capable of meeting Specification C 920, Grade NS,
Use a second method of termination when it is necessary to udé/pe 25, at the edge of the sleeve’s flange, extending 25 mm (1
a drain which does not have the recommended wide flange df.) out onto the concrete surface and allow to cure. Apply a
the top. Place an unsaturated, inert sealant backing about pgeparatory coat of the membrane at a minimum thickness of
mm (0.75 in.) wide and 12 mm (0.5 in.) high around the top0.5 mm (0.02 in.) or greater, as specified by the membrane
outside surface of the drain before pouring the deck. The top ohanufacturer, to extend 150 mm (6 in.) on the horizontal
the drain shall be flush with or slightly below the surface of thesurface; completely cover the horizontal surface of the flange,
deck. Remove the sealant backing and clean the exposéacluding the heads of the anchor bolts; and extend 75 mm (3
concrete and metal surfaces by sand blasting. Clean the metal) up the vertical surface of the sleeve. The membrane shall
to a bright finish, and remove all laitance from the concreteterminate above the expected water line on the vertical surface
Prime the metal and concrete surfaces as recommended by thgthe sleeve (see Fig. 3).
manufacturer, and use a compatible sealant to fill the gap and 14.6.3.4 Sealing the SleeveWhen a conduit or other pro-
then tool the sealant to provide a surface level with the slabtrusion is installed in the sleeve, a gap will exist between that
Allow curing time and then clean and prime the sealant inprotrusion and the sleeve. Seal this gap when the protrusion is
accordance with the manufacturer’s instructions before applyinstalled.
ing the membrane. Apply the preparatory coat of the membrane 14.7 Curing—Allow all preparatory coats to cure a mini-
at a minimum thickness of 0.5 mm (0.02 in.) or greater, agnum of 24 h. Clean and prime the preparatory coats as
specified by the membrane manufacturer, carrying down intéequired by the membrane manufacturer before beginning the
the drain and extending it 75 mm (3 in.) onto the deck (see Figapplication of the full membrane. The full membrane shall
12). completely overlap the preparatory coats.
14.6.3 Preparation at Penetrationrs-As analyzed in 10.4.3, .
all penetrations shall go through a sleeve. Treatment of th(1f5' Membrane Installation
three types of sleeves is as follows: 15.1 Surface Preparatior-Complete all preparation of sur-
14.6.3.1 Treatment of Cast-in-Place Sleev€lean and faces, cracks or joints, and termination points, including all
prime the metal surface as described in 10.2.3 and 10.2.6equired priming, before applying the monolithic liquid-
Build a minimum 13 by 13-mm (0.5 by 0.5-in.) cant in a applied membrane. If required, prime not more than 24 h
triangular shape using a sealant which meets Specificatiopefore beginning application of the membrane.
C 920, Grade NS, Type 25. Allow the sealant to cure in 15.2 Primer—Prime the overall substrate if required by the
accordance with the manufacturer's instructions. Give thénembrane manufacturer. Apply the primer and allow it to cure
sleeve a preparatory coat of the membrane at a minimurii strict accordance with the membrane manufacturer’s printed
thickness of 0.5 mm (0.02 in.) or greater, as specified by théstructions.
membrane manufacturer, extending 150 mm (6 in.) onto the 15.3 Membrane Preparation-Do not open the membrane
horizontal surface and 75 mm (3 in.) above the cant on th€ontainers until immediately before use. Inspect the surface of

vertical surface or above the expected water line, whichever ighe liquid for possible skin formation. Remove any skin or
higher (see Fig. 2). other gelled particles. Mix the multi-part systems according to

14.6.3.2 Treatment of Case-in-a-Box Sleev@&reat the the manufacturer’s instructions, taking care to obtain a homo-
sleeve projection as in 14.6.3.1. Treat the concrete joint as @neous blend free of entrapped air bubbles.
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construction joint, as described in 14.5.1 (see Fig. 11). 15.4 Membrane Applicatior-Apply the membrane directly

to the deck by a spray gun or by spreading with a notched

BB €y L m G squeegee or roller. Follow the instructions of the manufacturer

ﬁ’e“m”éf;ﬁ‘é”l'ei T S 20) oy 20 20 ‘ in all respects with regard to method of application; rate of
s Preparatory coot K e }H ofer 10 Fig.2 for " application (thickness of the membrane layer); number of coats
T ness treatnent of cracks s applied and thickness of each coat; cure intervals between
R e T | mmmmmmmmmmm oo successive applications; method, type, and timing of applica-
] tion of aggregate (when used); and cure time necessary before

FIG. 11 Termination at Drain with a Wide Flange (see 10.4.2 and usage of the deck. Avoid entrapping air bubbles during

14.6.2) membrane application. Check wet film thickness every? m
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(100 f) by the applicator, using a wet-film gage. Maintain the 16.1.3 Membrane Applicatioa-Apply the membrane in the
wet film thickness greater than the minimum wet film thicknessnumber of coats and in the manner specified by the membrane
specified by the membrane manufacturer. Where possiblenanufacturer. The membrane shall extend onto the existing
mark off the surface to be coated in even units to facilitategood membrane a minimum of 150 mm (6 in.).

proper coverage. When the membrane is applied by spray, the 16.2 Rehabilitation of Wearing Course

concentration of vapor shall not exceed the manufacturer's 16.2.1 Cleaning—Clean the existing membrane, as outlined
requirement. in 16.1.1, in order to provide a prepared surface for repairs and

Note 1—Precaution: In addition to other precautions, the applicators rerllgbzmtzagon' ir of D dA R . h
shall wear masks when necessary to avoid inhaling and ingesting the e epair of Damage reaskepair any areas where

materials. Do not allow the membrane materials to get onto or remain of'€ membrane has been damaged or worn below the surface
the skin. Assure adequate ventilation before applying the membrangoating, as detailed in 16.3.
materials. 16.2.3 Final Surface Coating-Prior to actual coating,
15.5 Membrane Termination and RestariWhen it is nec- Prime the existing membrane and repair areas, if required and
essary to stop work for more than a short period of time (1 t®S recommended by the membrane manufacturer. When the
2 h), terminate the membrane in a straight line. When thdrimer(s) has dried, apply the final wearing course as recom-
membrane application is ready to be resumed, clean th@ended by the membrane manufacturer. Broadcast aggregate
previously applied membrane (and prime if required by theinto the wet membrane and cross-roll. Lock the aggregate into
manufacturer) 150 mm (6 in.) back from the edge of thethe membrane with an additional coat of the same material or
membrane. The freshly applied membrane shall overlap thanhother material as recommended by the membrane manufac-

previous membrane 150 mm (6 in.) and then shall continue odtrer. Prior to performing this application, sweep or vacuum all
onto the deck. loose aggregate from the deck. Then install a top coat and

permit it to cure as recommended by the membrane manufac-
16. Membrane Repair, Rehabilitation, and Replacement turer before exposing the membrane to traffic.
16.1 Membrane Repair 16.3 Total Membrane Replacement
16.1.1 Cleaning 16.3.1 Cleaning
16.1.1.1 Use a power broom or light wire brushing over the 16.3.1.1 Remove all of the old membrane from the deck
affected area to remove all loose material and also material nétsing mechanical abrasion or chemical removal methods as
well adhered to the substrate (the deck surface or a lower coggcommended by the membrane manufacturer. Continue clean-

of membrane). ing until all of the old membrane has been removed and a clean
16.1.1.2 Clean the area of all loose material with a broomdeck surface is available, as specified in 14.1.
vacuum, or air blast. 16.3.1.2 Remove all loose material from the deck by sweep-

16.1.1.3 Clean the existing membrane with a solvent oig, washing or, preferably, by vacuum. Allow all wet areas to
other cleaner, as recommended by the membrane manufacturtoroughly dry, as analyzed in 6.9.

to provide for a minimum of 150-mm (6-in.) overlap onto the ~16.3.2 Preparatory Work—Inspect and redo all penetrations
existing good membrane. and termination areas, as required, using the procedures

16.1.2 Priming; specified in Section 14.

16.1.2.1 Deck—Prime any exposed deck surface, if required  16.3.3 Primer—Prime the clean, dry deck, if required by the
by the manufacturer, using the primer and application procemembrane manufacturer, using the primer and procedures as
dure recommended by the manufacturer. recommended by the membrane manufacturer.

16.1.2.2 Membrane—Prime the membrane surface under 16.3.4Membrane Applicatior-Apply the membrane as
the area to be repaired (that is, the base coat), if required by tiescribed in Section 15, and as recommended by the mem-
manufacturer, using the primer and application procedurérane manufacturer.
recommended by the manufacturer. The primer should extend
a minimum of 150 mm (6 in.) onto the existing good 17. Keywords
membrane. 17.1 design; installation; membrane; waterproofing

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).

12



