SECTION 03290 - JOINTSIN CONCRETE STRUCTURES

City of San Diego, CWP Guidelines

NTS: This Section isintended for use on concrete structures other than pavement. Use
Section 03280 for joints in pavement.

#$

PART 1-- GENERAL

11 WORK OF THIS SECTION

A. TheWORK of this Section includes providing the construction joints, contraction joints, expansion
joints, and control jointsin structural concrete, including waterstops, joint fillers, and joint sealants.

1.2 RELATED SECTIONS

A. TheWORK of the following Sections appliesto the WORK of this Section. Other Sections of the
specifications, not referenced below, shall also apply to the extent required for proper performance

of this WORK.

1.  Section 03100 Concrete Formwork

2. Section 03200 Reinforcement Steel

3. Section 03300 Cast-in-Place Structural Concrete
4.  Section 07920 Sealants and Caulking

1.3 SPECIFICATIONS AND STANDARDS

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this

Section.
ASTM C 920
ASTM D 412
ASTM D 624
ASTM D 638

ASTM D 746

ASTM D 747

ASTM D 1056
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Specification for Elastomeric Joint Sealants.

Test Methods for Rubber Propertiesin Tension.
Test Method for Rubber Property -- Tear Resistance.
Test Method for Tensile Properties of Plastics.

Test Method for Brittleness Temperature of Plastics and
Elastomers by Impact.

Test Method for Apparent Bending Modulus of Plastics by
Means of a Cantilever Beam.

Specification for Flexible Cellular Materials -- Sponge or
Expanded Rubber.
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ASTM D 1752 Specification for Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural
Construction.

ASTM D 2240 Test Method for Rubber Property -- Durometer Hardness.
CRD-C572 PV C Waterstop.

TT-S-0227E(3) Sealing Compound, elastomeric type, Multi-component for
Caulking, Sedling, and Glazing Buildings and Other
Structures).

TYPES OF JOINTS

Construction Joints: When fresh concrete is placed against a hardened concrete surface, the joint
between the two poursis called aconstruction joint. Unless otherwise specified, al jointsin water
bearingmembersshall be provided with awaterstop and/or sealant groove of the shape specifiedand
shown. The surface of thefirst pour may aso be required to receive a coating of bond breaker as
shown.

Contraction Joints: Contraction joints are similar to construction joints except that the fresh
concrete shall not bond to the hardened surface of thefirst pour, which shall be coated with abond
breaker. Theslab reinforcement shall be stopped 4-1/2 inchesfromthejoint; whichisprovided with
asleeve-typedowel, to allow shrinkage of the concrete of the second pour. Waterstop and/or sealant
groove shall also be provided when specified or shown.

Expansion Joints. To allow the concrete to expand freely, a space is provided between the two
pours, the joint shall be formed as shown. This space is obtained by placing afiller joint material
against the first pour, which acts as a form for the second pour. Unless otherwise specified, all
expansion jointsin water bearing members shall be provided with a center-bulb type waterstop as
shown.

Premolded expansion joint material shall be installed with the edge at the indicated distance below
or back from finished concrete surface, and shall have a dlightly tapered, dressed, and oiled wood
strip secured to or placed at the edge thereof during concrete placement, which shall later be
removed to form space for sealing material.

The space so formed shall befilled with ajoint sealant material asindicated below. In order to keep
the two wall or slab elementsin line the joint shall also be provided with a sleeve-type dowel as
shown.

Control Joints: Thefunction of thecontrol jointisto provideaweaker planeintheconcrete, where
shrinkage crackswill probably occur. A groove, of the shape and dimensions shown, isformed or
saw-cut in the concrete. This grooveis afterward filled with ajoint sealant material.

SHOP DRAWINGS AND SAMPLES

The following shall be submitted in compliance with Section 01300:

Water stops: Prior to production of the material required under this contract, qualification samples
shall be submitted. Such samplesshall consist of extruded or molded sections of each size or shape
to beused, and shall beaccomplished so that the material and workmanship representsin all respects
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the material to be furnished under this contract. The balance of the material to be used under this
contract shall not be produced until after the CONSTRUCTION MANAGER has reviewed the
qualification samples.

Waterstop Samples: Prior to use of the waterstop material in the field, a sample of afabricated
mitered crossand atee constructed of each size or shape of material to be used shall be submitted.
These samples shall be fabricated so that the material and workmanship represent in all respectsthe
fittings to be furnished under this contract.

Field samples of fabricated fittings (crosses, tees, etc.) will be selected at random by the
CONSTRUCTION MANAGER for testing by alaboratory at the OWNER's expense. When tested,
they shall have atensile strength across the joints equal to at least 600 psi.

Joint Sealant: Prior to ordering the sealant material, the CONTRACTOR shall submit sufficient
data to show general compliance with the requirements of the Contract Documents.

Joint Location: The CONTRACTOR shall submit placement shop drawings showing thelocation
and type of all joints for each structure.

Certified test reports from the sealant manufacturer on the actual batch of material being supplied
indicating compliance with the above requirements shall be furnished before the sealant is used on
the job.

OWNER'S MANUAL

Shipping Certification: The CONTRACTOR shall provide written certification from the
manufacturer asan integral part of the shipping form, to show that all of the material shipped tothis
project meets or exceeds the physical property requirements of the Contract Documents. Supplier
certificates are not acceptable.

SERVICES OF MANUFACTURER

Before work is commenced, the CONTRACTOR shall arrange for a representative of the sealant
manufacturer to instruct the crew doing the WORK on the proper methods of mixing and applying
the sealant.

When requested by the CONSTRUCTION MANAGER, the CONTRACTOR shall arrangefor field
technical assistance from the bentonite manufacturer.

INSPECTION AND TESTING

Waterstop Inspection: It is required that all waterstop field joints shall be subject to rigid
inspection, and no suchwork shall be schedul ed or started without having made prior arrangements
with the CONSTRUCTION MANAGER to provide for the required inspections. Not lessthan 24
hours' notice shall be provided to the CONSTRUCTION MANAGER for scheduling such
inspections.

All field joints in waterstops shall be subject to rigid inspection for misalignment, bubbles,
inadequate bond, porosity, cracks, offsets, and other defects which would reduce the potential
resistance of the material to water pressure at any point. All defectivejointsshall be replaced with
material which shall pass said inspection, and all faulty material shall be removed from the site and
disposed of by the CONTRACTOR at its own expense.
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C. The following waterstop defects represent a partial list of defects which shall be grounds for

rejection:

1. Offsets at joints greater than 1/16-inch or 15 percent of material thickness, at any point,
whichever is|less.

2. Exterior crack at joint, due to incomplete bond, which is deeper than 1/16-inch or 15 percent
of material thickness, at any point, whichever isless.

3. Any combination of offset or exterior crack which will result in a net reduction in the cross
section of the waterstop in excessof 1/16-inch or 15 percent of material thicknessat any point,
whichever isless.

4.  Misalignment of joint which result in misalignment of the waterstop in excess of 1/2-inch in
10 feet.

5. Porosity in the welded joint as evidenced by visual inspection.

6.  Bubblesorinadequate bonding which can bedetected with apenknifetest. (If, whileprodding

the entirejoint with the point of apen knife, the knife breaks through the outer portion of the
weld into a bubble, the joint shall be considered defective.)

D. Construction Joint Sealant: The CONTRACTOR shall prepare adhesion and cohesion test
specimens as specified herein, at intervals of 5 working days while sealants are being installed.

E. Thesealant material shall show no signs of adhesive or cohesive failure when tested in accordance
with the following procedure in laboratory and field tests:

1

Sealant specimen shall be prepared between 2 concrete blocks (1-inch by 2-inch by 3-inch).
Spacing between the blocks shall be 1-inch. Coated spacers (2-inch by 1-1/2-inch by 1/2-inch)
shall be used to insure sealant cross-sections of 1/2-inch by 2 inches with awidth of 1-inch.

Sealant shall be cast and cured according to manufacturer's recommendations except that
curing period shall not exceed 24 hours.

Following curing period, the gap between blocks shall bewidened to 1-1/2-inch. Spacersshall
be used to maintain this gap for 24 hours prior to inspection for failure.

19 GUARANTEE

A. The CONTRACTOR shal provide a 5-year written guarantee of the entire sealant installation
against faulty and/or incompatible materials and workmanship, together with a statement that it
agreesto repair or replace, to the satisfaction of the OWNER, at no additional cost to the OWNER,
any such defective areas which become evident within said 5-year guarantee period.

PART 2 -- PRODUCTS

21 GENERAL
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A. All joint materials specified herein shall be classified as acceptable for potable water use, by the

Environmental Protection Agency, within 30 days of application.
2.2 PVC WATERSTOPS

A. General: Waterstops shall be extruded from an elastomeric polyvinyl chloride compound
containingthe plasticizers, resins, stabilizers, and other material s necessary to meet the requirements
of these Specifications. No reclaimed or scrap material shall be used. The CONTRACTOR shall
obtain from the waterstop manufacturer and shall furnish tothe CONSTRUCTION MANAGER for
review, current test reports and a written certification of the manufacturer that the material to be
shipped to thejob meetsthe physical requirementsasoutlined inthe U.S. Army Corps of Engineers
Specification CRD-C572 and those listed herein.

B. Flatstrip and Center-Bulb Water stops: Flatstrip and center-bulb waterstopsshall beasindicated,;
provided, that at no place shall the thickness of flat strip waterstops, including the center bulb type,
be less than 3/8-inch.

C. Multi-Rib Waterstops: Multi-rib waterstops, whererequired, shall be asindicated. Prefabricated
joint fittings shall be used at all intersections of the ribbed-type waterstops.

D. Other Typesof Waterstops: When other types of waterstops, not listed above, arerequired, they
shall be subjected to the same requirements as those listed herein.

E. Waterstop Testing Requirements: When tested in accordance with the specified test standards,
the waterstop material shall meet or exceed the following requirements:

Physical Property, Sheet Material Vaue ASTM Std.
Tensile Strength-min (psi) 1750 D 638, Type IV
Ultimate Elongation-min (percent) 350 D 638, Type IV
Low Temp Brittleness-max (degrees F) -35 D 746
Stiffness in Flexure-min (psi) 400 D 747
Accelerated Extraction (CRD-C572)
Tensile Strength-min (psi) 1500 D 638, Type IV
Ultimate Elongation-min (percent) 300 D 638, Type IV
Effect of Alkalies (CRD-C572)
Change in Weight (percent) +0.25/-010 -
Change in Durometer, Shore A +5
D 2240
Finish Waterstop
Tensile Strength-min (psi) 1400 D 638, TypelV
Ultimate Elongation-min (percent) 280 D 638, TypelV
2.3 JOINT SEALANT
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Joint sealant shall be polyurethane polymer designed for bonding to concrete which is continuously
submerged inwater. No material will be acceptable which has an unsatisfactory history asto bond
or durability when used in the joints of water retaining structures.

Joint sealant material shall meet the following requirements (73 degrees F and 50 percent R.H.):
Work Life 45 - 180 minutes

Timeto Reach 20 Shore"A" Hardness
(at 77 degrees F, 200 gr quantity) 24 hours, maximum

Ultimate Hardness (ASTM D 2240) 20 - 45 Shore"A"

Tensile Strength (ASTM D 412) 200 psi, minimum

Ultimate Elongation (ASTM D 412) 400 percent, minimum

Tear Resistance (Die C ASTM D 624) 75 pounds per inch of thickness, minimum
Color Light Gray

All polyurethane sealants for waterstop joints in concrete shall conform to the following
requirements:

1. Seadant shall be 2-part polyurethane with the physical properties of the cured sealant
conforming to or exceeding the requirements of ANSI/ASTM C 920 Type M or Federa
Specification TT-S-00227 E(3) for 2-part material, as applicable.

2. For vertica joints and overhead horizontal joints, only "non-sag" compounds shall be used;
all such compounds shall conform to the requirements of ANSI/ASTM C 920 Class 25, Grade
NS, or Federal Specification TT-S-0027 E(3), Typel, Class A.

3. For plane horizontal joints, the self-leveling compounds which meet the requirements of
ANSI/ASTM C 920 Class 25, Grade P, or Federal Specification TT-S-0027 E(3), Type| shall
beused. For jointssubject to either pedestrian or vehicular traffic, acompound providing non-
tracking characteristics, and having a Shore "A" hardness range of 35 to 45, shall be used.

4.  Primer materials, if recommended by the sealant manufacturer, shall conform to the printed
recommendations of the sealant manufacturer.

Sealants for non-waterstop joints in concrete shall conform to the requirements of Section 07920.
JOINT MATERIALS

Bearing Pad: Bearing pad to be neoprene conforming to ASTM D 1752 Type I, 40 durometer
hardness unless otherwise noted.

Neoprene Sponge: Sponge to be neoprene, closed-cell, expanded, conforming to ASTM D 1056,
type RE-45-E1, with a compression deflection, 25 percent deflection (limits), 119 to 168 kPa (17 to
24 psi) minimum.
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C. Preformed Joint Filler: Preformed joint filler material for water retaining applications shall be of
the preformed non-extruding type joint filler constructed of cellular neoprene sponge rubber or
polyurethane of firm texture. Bituminous fiber type will not be permitted. All non-extruding and
resilient-type preformed expansion joint fillers shall conform to the requirements and tests set forth
in ASTM D 1752 for Type |, except as otherwise specified herein.

25 BACKING ROD

A. Backing rod shall be an extruded closed-cell, polyethylene foam rod. The material shall be
compatible with the joint sealant material used and shall have atensile strength of not less than 40
psi and a compression deflection of approximately 25 percent at 8 psi. The rod shall be 1/8-inch
larger in diameter than the joint width except that a one-inch diameter rod shall be used for a 3/4-
inch wide joint.

2.6 BOND BREAKER
A. Bond breaker shall contain afugitive dye so that areas of application will be readily distinguishable.
2.7 BENTONITE WATERSTOP

A. Where called for, bentonite type waterstop, which shall expand in the presence of water to form a
watertight joint seal without damaging the concrete in which it is cast, shall be provided.

B. The bentonite waterstop shall be composed of 75 percent bentonite. The balance of the material
shall be butyl rubber-hydrocarbon with less than 1.0 percent volatile matter. The waterstop shall
contain no asbestos fibers or asphaltics.

C. The manufacturer's rated application temperature range shall be from 5 to 125 degrees F. The
service temperature range shall be from -40 to 212 degrees F.

D. Thecross sectional dimensions of the unexpanded waterstop shall be one inch by 3/4-inch.

E. Thewaterstop shall be provided with an adhesive backing which will provide excellent adhesion to
concrete surfaces.

2.8 SLIP DOWELS
A. Slipdowelsin joints shall be A36 smooth epoxy-coated bars, conforming to ASTM A 775.
29 PVC TUBING
A. PVCtubingin joints shall be Sch. SDR 13.5, conforming to ASTM D 2241.
210 MANUFACTURERS
A. Products shall be manufactured by one of the following (or equal):
1. Fatstrip and Center-Bulb Waterstops:
Kirkhill Rubber Company
Water Seals, Incorporated
Progress Unlimited, I ncor por ated
Greenstreak Plastic Products Company
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2. Multi-Rib Waterstops

Water Seals, Incorporated
Progress Unlimited, Incor porated
Greenstreak Plastic Products Company

3.  Sedants

Permapol RC-270 by Products Resear ch
Elastothane 227R by Pacific Polymers
Sikaflex 2C by Sika Cor poration

4, Bond Breaker

Super Bond Breaker by Burke Company
Select Cure CRB by Select Products Company

PART 3-- EXECUTION
31 WATERSTOPS - GENERAL

A. Waterstops of the type specified herein shall be embedded in the concrete across joints as shown.
All waterstops shall befully continuousfor the extent of thejoint. Splicesnecessary to providesuch
continuity shall be accomplished in conformance to printed instructions of manufacturer of the
waterstops. The CONTRACTOR shall take suitable precautions and means to support and protect
the waterstops during the progress of the work and shall repair or replace at its own expense any
waterstops damaged during the progress of thewaork. All waterstops shall be stored so asto permit
free circulation of air around the waterstop material.

B. When any waterstopisinstalled in the concrete on one side of ajoint, whilethe other half or portion
of the waterstop remains exposed to the atmosphere for morethan 2 days, suitable precautions shall
be taken to shade and protect the exposed waterstop from direct rays of the sun during the entire
exposure and until the exposed portion of the waterstop is embedded in concrete.

3.2 SPLICES IN WATERSTOPS

A. Splices in waterstops shall be performed by heat sealing the adjacent waterstop sections in
accordance with the manufacturer's printed recommendations. It is essential that:

1.  Thematerial not be damaged by heat sealing.

2. Thespliceshaveatensile strength of not lessthan 60 percent of the unspliced materialstensile
strength.

3. The continuity of the waterstop ribs and of its tubular center axis be maintained.

B.  Buitt joints of the ends of 2 identical waterstop sections may be made while the material isin the
forms.
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3.3

All joints with waterstops involving more than 2 ends to be jointed together, and all joints which
involve an angle cut, alignment change, or the joining of 2 dissimilar waterstop sections shall be
prefabricated by the CONTRACTOR prior to placement intheforms, allowing not lessthan 24-inch
long strips of waterstop material beyond the joint. Upon being inspected and approved, such
prefabricated waterstop joint assemblies shall be installed in the forms and the ends of the 24-inch
strips shall be butt welded to the straight run portions of waterstop in place in the forms.

Where a centerbulb waterstop intersects and isjointed with a non-centerbulb waterstop, care shall
be taken to seal the end of the centerbulb, using additional PV C material if needed.

JOINT CONSTRUCTION

Setting Waterstops: In order to eliminate faulty installation that may result in joint leakage,
particular care shall be taken of the correct positioning of the waterstops during installation.
Adeguate provisions must be made to support and anchor the waterstops during the progress of the
WORK and to insure the proper embedment in the concrete. The symmetrical halves of the
waterstops shall be equally divided between the concrete pours at the joints. The center axis of the
waterstops shall be coincident with thejoint openings. Maximum density and imperviousnessof the
concrete shall be insured by thoroughly working it in the vicinity of all joints.

In placing flat-strip waterstops in the forms, means shall be provided to prevent them from being
folded over by the concrete asit is placed. Unless otherwise shown, all waterstops shall be heldin
placewith light wiretieson 12-inch centerswhich shall be passed through the edge of the waterstop
and tied to the curtain of reinforcing steel. Horizontal waterstops, with their flat face in a vertical
plane, shall be held in place with continuous supports to which the top edge of the waterstop shall
be tacked. In placing concrete around horizontal waterstops, with their flat face in a horizontal
plane, concrete shall beworked under thewaterstops by hand so asto avoid theformation of air and
rock pockets.

In placing centerbulb waterstops in expansion joints, the centerbulb shall be centered on the joint
filler material.

Waterstop in vertical wall joints shall stop 6 inches from the top of the wall where such waterstop does not
connect with any other waterstop and is not to be connected to for a future concrete placement.

D.

Joint Location: Construction joints, and other types of joints, shall be provided where shown.
When not shown, construction jointsshall be provided at 25-foot maximum spacing for all concrete
construction, unless noted otherwise. The location of al joints, of any type, shall be submitted to
the CONSTRUCTION MANAGER for acceptance.

Joint Preparation: Special care shall be used in preparing concrete surfaces at joints where
bonding between 2 sections of concreteisrequired. Unless otherwise shown, such bonding will be
required at al horizontal joints in walls. Surfaces shall be prepared in accordance with the
requirements of Section [03300] [03310]. Except on horizontal wall construction joints, wall to lab
joints or where otherwise shown or specified, at al joints where waterstops are required, the joint
face of the first pour shall be coated with abond breaker as specified herein.

Construction Joint Sealant: Construction joints in water-bearing floor slabs, and elsewhere as
shown, shall be provided with tapered grooveswhich shall befilled with aconstructionjoint seal ant.
Thematerial used for forming the tapered grooves shall be | eft in the grooves until just before the
grooves are cleaned and filled with joint sealant. After removing the forms from the grooves, all
laitance and fins shall be removed, and the grooves shall be sand-blasted. The grooves shall be
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allowed to becomethoroughly dry, after which they shall be blown out; immediately thereafter, they
snall be primed, bond breaker tape placed in the bottom of the groove, and filled with the
construction joint sealant. The primer used shall be supplied by the same manufacturer supplying
the sealant. No sealant will be permitted to be used without a primer. Care shall be used to
completely fill the sealant grooves. Areas designated to receivea sealant fillet shall be thoroughly
cleaned, as outlined for the tapered grooves, prior to application of the sealant.

G. The primer and sealant shall be placed strictly in accordance with the printed recommendations of
the manufacturer, taking special care to properly mix the sealant prior to application. The sides of
the sealant groove shall not be coated with bond breaker, curing compound, or any other substance
which would interferewith proper bonding of thesealant. All sealant shall achievefinal cureat |east
7 days before the structure is filled with water.

H. All sealant shall beinstalled by acompetent waterproofing specialty contractor who hasasuccessful
record of performance in similar installations.

I.  Thorough, uniform mixing of 2-part, catalyst-cured materialsis essential; special care shall betaken
to properly mix the sealer before its application.

J.  Any joint sealant which, after the manufacturer's recommended curing time for the job conditions
of the WORK hereunder, fails to fully and properly cure shall be completely removed; the groove
shall be thoroughly sandblasted to remove all traces of the uncured or partially cured sealant and
primer, and shall be re-sealed with the specified joint sealant. All costs of such removal, joint
treatment, re-sealing, and appurtenant work shall be at the expense of the CONTRACTOR.

K. Bentonite Waterstop:

1.  Where a bentonite waterstop is called for, it shall be installed with the manufacturer's
instructions and recommendations; except, as modified herein.

2. Bentonitewaterstop shall only be used where compl ete confinement by concreteis provided.
Bentonitewaterstop shall not be used in expansion or contraction jointsnor inthefirst 6inches
of any intersecting joint.

3. The bentonite waterstop shall be located as near as possible to the center of the joint and it
shall be continuous around the entire joint. The minimum distance from the edge of the
waterstop to the face of the member shall be 5 inches.

4.  Wherethe thickness of the concrete member to be placed on the bentonite waterstop is less
than 12 inches, the waterstop shall be placed in grooves formed or ground into the concrete.
Thegroove shall be at least 3/4 inch deep and 1-1/4 incheswide. When placed in the groove,
the minimum distance from the edge of the waterstop to the face of the member shall be 2.5
inches.

5. Where a bentonite waterstop is used in combination with PVC waterstop, the bentonite
waterstop shall overlap the PV C waterstop for aminimum of 6 inches and shall be placed in
contact with the PV C waterstop.

6.  The bentonite waterstop shall not be placed when the temperature of the waterstop material
is below 40 degrees F. The waterstop material may be warmed so that it shall remain above
40 degrees F during placement; however, means used to warm the material shall in no way
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harm the material or its properties. The waterstop shall not be installed where the air
temperature falls outside the manufacturer's recommended range.

7. Theconcretesurfaceunder thebentonitewaterstop shall besmooth and uniform. Theconcrete
shall be ground smooth if needed. Alternately, the bentonite waterstop shall be bonded to the
surface using an epoxy grout which completely fills all voids and irregularities beneath the
waterstop material. Prior toinstallation, the concrete surface shall be wire brushed to remove
any laitance or other materials that may interfere with the bonding of epoxy.

8.  Thebentonite waterstop shall be secured in place with concrete nails and washers at 12-inch

maximum spacing. This shall be in addition to the adhesive backing provided with the
waterstop.

- END OF SECTION -

[NOVEMBER 2002] JOINTS IN CONCRETE STRUCTURES
[CONTRACT NOJ-[CONTRACT TITLE] PAGE 03290-11



