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USACE / NAVFAC / AFCESA / NASA UFGS- 07 13 53 (April 2006)
Preparing Activity: NAVFAC Repl aci ng wi t hout change
UFGS- 07131 (March 2002)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ON

Ref erences are in agreenent with UVRL dated July 2009
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SECTI ON 07 13 53

ELASTOMERI C SHEET WATERPROOFI NG
04/ 06
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NOTE: This gui de specification covers the
requi renents for sheet-applied el astoneric
wat er oof i ng.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR
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NOTE: This guide specification is intended for use
where | ocal practice and experience indicates that
protection agai nst hydrostatic pressure or
conditions of excessive danpness can be achi eved by
usi ng el astoneric waterproofing. Typical
applications include but are not limted to wall and
foundati on wat er proofing, waterproofing pronenades
and parki ng decks, waterproofing beneath shower

pans, kitchens, toilet facilities, janitorial roons,
and i ndoor swi nmming pool s.
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NOTE: Where concrete vault rmagazi nes are desi gned
bel ow ground, provide butyl rubber, or elastoneric
conposite, thernopl astic waterproof sheeting.
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NOTE: On the draw ngs, show

1. Extent of nenbrane waterproofing, substrates,
term nation details,termnation details, flashing,
and counterflashing, pipe and conduit penetrations,

and junctions at walls and fl oors.
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to autonatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM D 1004 (2009) Initial Tear Resistance of Plastic
Fi Il m and Sheeting

ASTM D 1149 (2007) Standard Test Method for Rubber
Deterioration - Surface Ozone Cracking in
a Chanber

ASTM D 1204 (2008) Linear Dinmensional Changes of

Nonri gi d Thernopl astic Sheeting or Film at
El evat ed Tenperature

ASTM D 146 (2004) Sanpling and Testing
Bi tunen- Saturated Felts and Wven Fabrics
for Roofing and Waterproofing

ASTM D 2136 (2002; R 2007) Coated Fabrics -
Low Tenper at ure Bend Test
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D 2240

D 297

D 3045

D 412

D 429

D471

D 5385

D 570

D 573

D 624

D 638

D 746

D 751

D 903

E 154

E 96/ E 96M

1.2 SUBM TTALS

(2005) Standard Test Method for Rubber
Property - Duroneter Hardness

(1993; R 2006) Rubber Products - Chem cal
Anal ysi s

(1992; R 2003) Practice for Heat Aging of
Pl astics Wthout Load

(2005) Asphalt Priner Used i n Roofing,
Danpproofi ng, and Wt er proofi ng

(2006aele?2) Standard Test Methods for
Vul cani zed Rubber and Thernopl astic
El astonmers - Tension

(2008) Rubber Property-Adhesion to Rigid
Substrat es

(2006; R 2008) Standard Test Method for
Rubber Property - Effect of Liquids

(1993; R 2006) Hydrostatic Pressure
Resi st ance of Waterproofing Menbranes

(1998; R 2005) Standard Test Method for
Wat er Absorption of Plastics

(2004) Standard Test Method for Rubber -
Deterioration in an Air Oven

(2000; R 2007) Tear Strength of
Conventional Wul cani zed Rubber and
Ther nopl astic El astoners

(2008) Standard Test Method for Tensile
Properties of Plastics

(2007) Standard Test Method for
Brittl eness Tenperature of Plastics and
El ast oners by | npact

(2006) Coated Fabrics

(1998; R 2004) Peel or Stripping Strength
of Adhesive Bonds

(2008a) Water Vapor Retarders Used in
Contact with Earth Under Concrete Sl abs,
on Walls, or as Ground Cover

(2005) Standard Test Methods for Water
Vapor Transm ssion of Materials
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NOTE:

Revi ew submittal description (SD) definitions

in Section 01 33 00 SUBM TTAL PROCEDURES and edit
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the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals are already marked with a “G'. Only
delete an existing “G if the subnmittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Office. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Arny projects.
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Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Governnment.] The followi ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 03 Product Data
El astoneri c wat erproofing sheet material[; C[; G [___ 11
Protection board
Prinmers, adhesives, and nmastics
SD- 04 Sanpl es
Materi al s

Submit material sanples showi ng resolution of corner and field
conditions[, attachnment to exisitng waterproof sheeting].

SD- 06 Test Reports
El ast oneri ¢ wat er proofi ng sheet materi al

Certify conpliance with performance requirenents specified
her ei n.
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Field Quality Control
Verification O Conditions
Protective Covering

SD- 08 Manufacturer's Instructions
Prinmers, adhesives, and nmastics

Submit Manufacturer's material safety data sheets for priners,
adhesi ves and nasti cs.

3  QUALI TY ASSURANCE
3.1 Shop Drawi ng Requirenents

I ncl ude description and physical properties; term nation details;
application details; recomrendations regarding shelf life, application
procedures; requirements for protective covering; and precautions for
flammability and toxicity.

4 DELI VERY, STORAGE, AND HANDLI NG

Deliver and store materials out of the weather, in manufacturer's origina
packagi ng with brand nane and product identification clearly marked. Do
not permt uncertified materials in the work area.

5 ENVI RONMENTAL CONDI T1 ONS
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NOTE: When waterproofing will be installed indoors
protected fromthe weather, delete the bracketed
requi renents for outdoor environnental conditions.

Al so, in geographical areas where the specifier
determines it is routine to utilize artificial means
of maintaining the surface and anbi ent tenperatures
above 4 degrees C 40 degrees F, include the
conditions for waiver in the project specifications.
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Do not apply waterproofing during inclenent weather or when there is ice,
frost, surface noisture, or visible dampness on the surface to receive

wat er pr oof i ng and when anbi ent and surface tenperatures are 4 degrees C 40
degrees F or below. [The restriction on the application of waterproofing
mat eri al s when anbi ent and surface tenperatures are bel ow 4 degrees C 40
degrees F will be waived if the Contractor devises a neans, approved by the
Contracting Oficer, of maintaining the surface and anbi ent tenperatures
above 4 degrees C 40 degrees F.]

PART 2 PRODUCTS

2.

1 MATERI ALS

Provi de one of the types of el astoneric waterproofing sheet material and
rel ated prinmers, adhesives, and mastics as specified herein. Ensure
conpatibility of waterproofing materials within a specific type, with each
other, and with the materials on which they will be applied. Materials
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shall conformto the applicable perfornance requirenents cited bel ow when
tested in accordance with the referenced ASTM publi cati ons.
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NOTE: \Where concrete vault magazi nes are desi gned
bel ow ground, specify menbrane sheeting. Do not
apply prinmer or mastic until concrete has curred not
| ess than 7 days, or as required by the

manuf acturer, renove all noisture, formoil and non-
fungi curing agents.
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NOTE: Specify a higher puncture resistance if the
wat erproofing will be subject to abuse. Commerci al
menbranes are available which will exceed 890 N (200
pounds) in puncture resistance.
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2.2 BUTYL RUBBER SHEETI NG
Not less than 1.5 mr 60 mils m ninumthickness.
2.2.1 Butyl Rubber Sheeting Perfornmance Requirenents
a. Thickness Tol erance, ASTM D 412: Plus or minus 10 percent;
b. Specific Gavity, ASTM D 297: 1.20, plus or ninus 0.05;
c. Tensile Strength, ASTM D 412: 7.7 MPa 1200 psi mi ni num

d. Tensile Stress at 300 percent elongation, ASTM D 412: 3.85 MPa
600 psi m ni num

e. Elongation, ASTM D 412: 300 percent m ni num

f. Tear Resistance, Die C, ASTM D 624: 26.3 newtons per mllineter
(N mm 150 pound force per inch (Ibf/inch)m ninum

g. Shore A Hardness, ASTM D 2240: Five-second interval before
readi ng; 60 plus or mnus 10;

h. Ozone Resistance, ASTM D 1149: No cracks, 7 days - 50 pphm -
37.8 degrees C 100 degrees F, 20 percent el ongation

i. Heating Aging-Accelerated, ASTM D 573: Tensile retention, 60
percent of mininmumoriginal elongation retention; 60 percent of
m ni mumoriginal requirenent; 7 days, 115.6 degrees C 240 degrees
F;

j. Butyl ldentification, ASTM D 471, Tricresyl Phosphate | mrersion
Maxi num vol une swell 10 percent, 70 hrs, 100 degrees C 212 degrees
F,

k. Low Tenperature Flexibility, ASTM D 746: No failure at -40
degrees C -40 degrees F;

|. Water Absorption, ASTM D 471: +1 percent maxi num 7 days, 70
degrees C 158 degrees F;
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2.

2.

2.

2.

2.

2

Exposure to Fungi and Bacteria in Soil, ASTM E 154, M ni mum 16
Weeks: Unaffected; and

Wat er Vapor Transm ssion, 26.7 Degrees C 80 Degrees FPerneance,
ASTM E 96/ E 96, Procedure B or BW 8.58 x 10-7 g/ Pa.s.n2 0.15
perns maxi mum

Adhesi ve, Cenent, and Tape for Use with Butyl Rubber

As recomended by the butyl rubber waterproofing menbrane nmanufacturer.

3

Pol yvi nyl

THERMOPLASTI C MEMBRANE: POLYVI NYL CHLORI DE ( PVC)

chloride (PVC) flexible sheets with non-woven fibergl ass

reinforcing not less than 1.5 mr 60 m|s m ni nrum t hi ckness.

3.

3.

1

2

Ther nopl asti ¢ Menbrane Performance Requirenents

Overal |l thickness, ASTM D 751:, 1.50 nmm .059 inches min.;

Tensile strength ASTM D 638:, 11.03 MPa, 1600 psi nin.;

El ongation at break, ASTM D 638:, 250 percent m ni num

Seam strength, ASTM D 638:, 90 percent mininumof tensile strength;
Retention of properties after heat aging, ASTM D 3045;

Tensile strength, ASTM D 638:, 95 percent of original;

El ongation, ASTM D 638:, 95 percent of original;

Tear resistance, ASTM D 1004:, 7.7 Kilogram Force;, 17 Pound Force
Low Tenperature Bend , ASTM D 2136:, -40 C; -40 F;

Li ner Di nensi onal Change, ASTM D 1204: 0.002 percent; and

Wei ght Change After Imersion in Water, ASTM D 570:, 2.0 percent
maxi num

Adhesi ves

Adhesi ve for thernoplastic flashings as recomended by
manuf act urer.

Adhesi ve for Sub-Menbrane Gid: 100% solids, two-part urethane,

with mininumtensile strength of 1.04 MPa, 150 psi, in accordance
with ASTM D 412 and adhesion to concrete of 12 ply in accordance
with ASTM D 429 as recomended by nanufact ure.
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NOTE: Where reconmended by the manufacturer for
bel ow ground nenbrane sheeting, provide securenent
strip at perineter and at any penetrations(s) as
wel | as any el evation changes.
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2.3.3 Accessori es

a. Securenment Strip: 14 gauge stainless steel netal bar, 1 inch 2.54
cnh wide, pre-punched 1 inch 2.54 cm on center for securenent.

2.4 COWPOSI TE, SELF- ADHERI NG MEMBRANE SHEETI NG
Col d applied conposite sheet consisting of rubberized asphalt and cross
| am nat ed, high density polyethylene film Not less than 1.5 nmm 60 mls
m ni mum t hi ckness is required.
2.4.1 Conposite, Self-Adhering Sheeting Performance Requirenents
a. Tensile Strength, ASTM D 412, Die C 1.6 MPa 250 psi mninmum
b. Utimte Elongation, ASTMD 412, Die C. 200 percent m ninum

c. Water Vapor Transm ssion, ASTM E 96/ E 96V 26.7 Degrees C 80 Degrees
F Perneance, Procedure B: 5.72 x 10-7 g/ Pa.s.n2 0.1 pernm maxi num

d. Pliability Degrees F, ASTM D 146: (180 Degrees Bend Over 25 mm
One Inch Mandrel): No cracks at mnus -32 degrees C -25 degrees F;

e. Cycling Over Crack at M nus -26 degrees C 15 Degrees F: Menbrane
is applied and rolled across two prined concrete blocks with no
separation between bl ocks. Crack opened and closed fromzero to 6
mr 1/4 inch. No effect at 100 cycl es;

f. Puncture Resistance, ASTM E 154: 18 kg 40 I b. m ni num

g. Lap Adhesion at M ni mum Applicati on Tenperature, ASTM D1876
Modi fied, 880 NNm (5 Ibs/in.);

h. Peel Strength, ASTM D 903: Modified, 1576 Nn, 9 |bs/n;
i. Resistance to Hydrostatic Head, ASTM D 5385:, 70 m, 231 ft of water
j. Water Absorption, ASTM D 570; 0. 1% nmaxi mnum

2.4.2 Pri mer

Asphalt comnposition, ASTM D 41, or synthetic polymer in solvent as
recomrended by the menbrane manufacturer.

2.4.3 Masti c

Pol yner nodified asphalt in suitable solvent of trowel-grade consistency
and as recomended by the menbrane manufacturer.

2.5 Pr ot ecti on Board
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NOTE: Al ways require protection material seperating
wat erproofing fromfill material. Delete protection
board option and require the polyneric grid option
for earth covered magazines or facilities with
routi ne ground water exposure
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NOTE: NOTE: The fiberboard will not provide
protection after it becones wet.

Bi t um nous-i npregnat ed protecti on board nust not be
used in contact with polyvinyl chloride (PVC), which
may be in conposite nenbranes. Polystyrene is not
conmpati ble with petrol eum products. The nenbrane
and protection board nust be conpati bl e.
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Provi de protection board that is conpatible with the waterproofing
menbrane. Use a minimum 13 mm 1/2 inch thick fir bitum nous - inpregnated
board, 25 mm 1 inch for polystyrene, 3 mm1/8 inch thick for vertical and 6
mm 1/ 4 inch for horizontal prenol ded bitum nious protection board as
recomended by the manufacturer.]

Three-di mentional, high inpact resistant polynmeric grid with woven
nmonof i | ament drai nage fabric bonded to the grid.]

PART 3 EXECUTI ON

3.

3.

1 VERI FI CATI ON OF CONDI Tl ONS

Before starting the work, verify that surfaces to be waterproofed are in
satisfactory condition. Notify the Contracting O ficer of defects or
conditions that will prevent a satisfactory application. Do not start
application until defects and conditions have been corrected.

2 SURFACE PREPARATI ON
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NOTE: A paragraph should be added to Section 03 31

00. 00 10, CAST-I N PLACE STRUCTURAL CONCRETE, Section
03 30 00 CAST-I N PLACE CONCRETE, to the effect that

curing conmpound contai ning wax or oil should be

renoved prior to application of waterproofing.
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Ensure surfaces to be treated are clean, dry, snooth, and free from

del eterious materials and projections. [Thoroughly wet holes, joints,
cracks, and voids in [nasonry] [concrete] with water and fill with Portl and
cement nortar, strike flush, and permt to dry.] Cut off high spots or
grind smooth. Finish top surfaces of projecting masonry or concrete | edges
bel ow grade, except footings, to a steep bevel with Portland cenent nortar.
Sweep surfaces to be covered before applying waterproofing to renove dust
and foreign matter. Cure concrete by a nethod conpatible with the

wat er proofing system

3.3 APPL| CATI ON

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: Delete requirenents for cant strips if cant

strips are not I’eCIUII'ed.
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Fol | ow manufacturer's printed installation instructions. [Were indicated,
nop continuous cant strips in place at vertical and horizontal corners
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before installing the waterproofing nmenbrane. Do not use untreated wood or
wood fiber cants.] When using solvent welding |liquid, avoid prol onged
contact with skin and breathing of vapor. [Provide adequate ventilation.]
Carry wat erproofing of horizontal surfaces up abutting vertical surfaces as
i ndi cated and adhere solid to the substrate. Avoid winkles and buckles in
appl yi ng nenbrane and joint reinforcenent.

a. Non-Sel f-Adhering Menbrane: Unroll nenbrane and allow to remain
flat for at |east one-half hour before application. Apply an
asphalt concrete priner prior to application of asphaltic
adhesi ve. Wiere sol vent adhesive is applied, allow najor portion
of solvent to evaporate so that bondi ng adhesi ve does not stick to
a dry finger touching it. Apply elastoneric waterproofing
menbrane in a full bed of adhesive at a uniformcoverage rate in
accordance with the recomendati ons in the nenbrane manufacturer's
printed instructions. [Were nmenbrane on horizontal surfaces are
to receive concrete fill, apply adhesive in 100 nm 4 inch wi de
strips at 600 mr 2 feet on center.] Pull nenbrane tight w thout
stretching. As soon as adhesive is fully set and dry, recheck |ap
splices. Were openings or fishmouths appear, reseal and rerol
| ap splices.

b. Self-Adhering Menbrane: Apply conposite, self-adhering nmenbrane
on surfaces prinmed at a uniform coverage rate in accordance wth
nmenbr ane manufacturer's printed instructions. Renove release
sheet and apply with tacky surface in contact with dried primner.

c. Protection: Protect menbrane over horizontal surfaces from
abnormal traffic during installation. Use only equipnent with
rubber tires. Provide wal kway protection where heavy traffic from
other trades is expected. Do not store material on menbrane.

. 3.1 Butyl Rubber

Lap sheets at sides and ends a m ni mum of 150 mr 6 i nches over the
precedi ng sheet. Apply lap splicing cenment over entire 150 nm 6 i nches
splice area prior to application of sealant. Sealant shall be continious
along the entire length of the splice. Mintain a continuous bead of

seal ant at all menbrane splices or as required by the manufacturer. Wen
nmenbrane will be bel ow water table, provide a tongue and groove cenented
splice a mnimum of 150 mr 6 inches with factory nade heat vul canized seam
not less than 50 mrm 2 inches or as required by the manufacturer.

.3.2 Ther nopl asti ¢ Menbrane (PVQ)

Deck shall be clean, snmooth and dry without surface irregularities.

Consult with nmenbrane manufacturer prior to grid application. Instal
30.48 cn 12 inches wi de sub-nenbrane contai nment grid as required by

manuf acturer. Provide and install the containnment grid at intervals across
the width and I ength of the substrate, at the base of all transitions,
wal | s, curbs, penetrations, and at the perimeter of each deck/substrate
section. Fully adhere strips to the deck in a full bedding of two-part

ur et hane adhesi ve nmedium Adj acent sheets shall be wel ded in accordance
with manufacturer's instructions. Al side and end lap joints shall be
hot-air welded. Lap area shall be a mininumof 7.62 cn 3 inch w de when
machi ne wel di ng, and a m ni mum of 10.16 cnm 4 i nch wi de when hand wel di ng
but not |ess than recomended by the manufacturer. Overlaps shall be with
the flow of water
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3.4 Composite, Self-Adhering Menbrane

Lap sheets at edges and ends a m ni mum of 65 mr 2 1/2 inches over the
precedi ng sheet. Al side laps shall be minimum 65 mr 2 1/2 inchesand end
| aps shall be 5 inches, 127 mr. Laps shall be self adhesive, nastic as per
manuf acturer's recommendation. Roll or firmy press to adhere nenbrane to
substrate. Cover corners and joints with two |ayers of reinforcenment by
first applying a 300 mr 12 inch width of memnmbrane centered al ong the axis.
Fl ash drains and projections with a second ply of menbrane for a distance
of 150 mm 6 inches fromthe drain or projection. Finish exposed,

term nated edges of nenbrane on horizontal or vertical surfaces with a
trowel | ed bead of mastic. Apply mastic around edges of nenbrane, and
drains and projections. Apply nmastic at end of each work day.

3.5 FLASHI NG

Fl ash penetrations through nenbrane. Ensure that where reinforcing bars
penetrate a waterproofing nmenbrane, each of those penetrations be seal ed
with the appropriate sealant or mastic flashing conponent. Embed

el astoneric nmenbrane in a heavy coat of adhesive, except for self-adhering
menbrane. Continuous nmetal reglets shall be installed, horizontally on
footing and vertically on intersecting and connecting walls, and as
specified in Section 07 57 13 FLASH NG AND SHEET METAL. Metal reglets
shal | receive exposed edges of nenbrane waterproofing. Secure nenbrane
into reglets by | ead wedges and fill with cement as reconmended by
manuf act urer of waterproofing materials. Counterflash upper edge of
menbr ane wat er proofing and protective covering as specified in Section
07 57 13 FLASHI NG AND SHEET METAL.

3.6 FI ELD QUALI TY CONTRCL

Notify the Contracting Oficer one day prior to date of perform ng tests.
Bef ore conceal ment, cover el astomeric waterproofing on horizontal surfaces
over finished spaces with[ 75][ 100] mm|[ 3][ 4] inches of ponded water for
24 hours. Do not add water after start of 24 hour period. Carefully
neasure water |evel at beginning and end of 24 hour period. |f water |eve
falls, remove water and inspect waterproofing nmenbrane. Mke repairs or
repl acenent as directed, and repeat test. Do not proceed with work that
conceal s nenbrane wat er proofi ng before receiving approval and acceptance of
Contracting O ficer.

3.7 PROTECTI VE COVERI NG

After installation has been inspected and approved by the Contracting
Oficer, apply a protective covering to the menbrane waterproofing prior to
backfilling. Protect vertical menbrane waterproofing with a 13 mr 1/2 inch
m ni mum t hi ckness of asphalt plank; 13 nm 1/2 inchm ni mumthi ckness of
fiberboard; or 3 mr 1/8 inch m ni mumthi ckness of conpatible
wat er -resi stant bitunmen type protection board with edges abutting adjacent
edges and exposed surfaces covered by a taping systemreconmrended by
manuf acturer of protection board. Cover horizontal nenbrane waterproofing
with simlar protection board and Portland cenent nortar not |ess than 20 mm
3/4 inch thick; place uniformy and allow to set before installing
subsequent constructi on.

-- End of Section --
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