"~ ARIZONA
TRANSPORTATION
RESEARCH
CENTER

DOW CORNING 888

206 S. 17th Avenue

Maildrop 075 R
Phoenix, Arizona 85007



The contents of this report reflect the views of the
authors who are responsible for the facts and the
accuracy of the data presented herein. The contents
do not necessarily reflect the official views or policies
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Federal Highway Administration. This report does not
constitute a standard, specification, or regulation.
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I. INTRODUCTION

Joint breakouts are becoming an ever increasing problem
along Arizona’s Black Canyon Freeway (I-17). Spalling, cracking
and deflection at the joints has become the main form of pavement
damage. A number of companies have produced joint sealants in an
attempt to inhibit joint failures. Some of these sealants are
performing very well, while others have failed within a short
period of time. Currently there is a large amount of research
being done throughout the country in the area of joint failures.
Arizona is in the process of evaluating a number of test sections
utilizing different products.

Dow Corning Corporation produces a silicone-sealant called
Dow Corning 888. It is a one-part silicone material that cures

to a2 low-modulus silicone rubber upon exposure to atmospheric

moisture. The cured silicone rubber 1is supposed to remain

flexible over a wide temperature range. It’s uses include,

transverse and longitudinal highway joints, bridge joints,

runways, parking lots and decks, sidewalks, random cracks, curbs
1

and gutters.

ITI. CONSTRUCTION REPORT

Dow Corning demonstrated their product on April 20, 1984,
at two locations in the Phoenix area. The first location is in
the southbound passing lane of I-17, just south of the Bell Road

underpass.

1. Dow Corning Corporation - Guide specifications



The 9th, 11th, and 14th jJoints south of the structure were sealed
with Dow Cornivng 888. The other test section is at the orn—ramp
of I-17 S.B. from Bell Road. The locations of both sections are
shown in Figure 1.

District I maintenance provided traffic contral and
prepared the joints for sealing. Crack preparation consisted of
blowing out the crack with air, sand blasting the sides of the

Joints (Figure 2) and blowing the remainder of the debris out of
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the joint.

The installation of the joint material was performed by the
Dow Corning representatives. A 3/4 inch backer rod was installed
(Figure 3) and the joint was filled with gray Dow Corning 888
(Figure 4). Using a caulking gun, the installation took an
average of & pints of silicone sealant for each joint. The
finished joint is shown in Figure 5.

The asphalt joints on +the on-ramp were sealed using the
same silicone joint material. Transverse cracks were partially
filled with a 1/2" backer rod and the longitudinal asphalt to
concrete jJoint at the shoulder was filled with a 3/4" backer rod
before applying the sealant.

IIT. EVALUATIONS

The first evaluation of the test gections was made on

February 12, 1985 by Research. All of the joints were intact and

performing well. The sealant was still pliable and adhering very
well.

A second evaluation was wmwade in June, 1985. The product
was performing satisfactory. The joints were pliable and
adhering well +to the edges. There were no incompressables

embedded in the sealant and the surface of the joint was in good
condition.

On April 7, 1986 a final evaluation of Dowv Corning 888 was
performed. The joints were still performing well. The sealant was
pliable and adhering well (Figure 6). The sealant in the asphalt

joints was also performing well.



FIGURE & - JOINT AT TIME OF FINAL EVALUATION

IV. CONCLUSIONS AND RECOMMENDATIONS

The Arizona Department of Transportation is in the process

of reevaluating Joint sealants. A committee has been formed to
evaluate different types of sealants. Included in that
evaluation will be laboratory testing wethods and material
specifications. Silicone Joint sealants, including Dow Corning

888, will be considered in this ewvaluation.

Based on the performance in limited field applications it
is recommended that Dow Corning 888 be included as an approved
material for use on Arizona highways. If the joint is properly
prepared before installation, the sealant will prevent water from
entering the base materials and will not allow fines +to
infiltrate into the joint. Existing joints should be sandblasted

and cleaned before the joint sealer is installed.
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Information about
Silicone Sealants

DESCRIPTION

Dow Corning® 888 silicone
highway joint sealant is a one-part
silicone material that readily
extrudes over a wide temperature
range and cures to produce a
durable, flexible, low-modulus
silicone rubber highway joint seal.

Because of its low modulus
characteristics and good extension/
compression recovery (+100
percent/-50 percent of original joint
width), Dow Corning 888 silicone
highway joint sealant gives
outstanding performance in
highway joints in which extreme
movement Occurs.

Highway concrete contraction/
expansion joints are generally
sealed to prevent concrete “slab
growth™ and/or "blow-up," erosion
of sub-base, or corrosion of metal
tie bars embedded in the concrete,
resulting from incompressibles (dirt
and stones), water and deicing
chemicals entering the joints at the
joint surface.

Dow Corning 888 silicone highway
joint sealant features:

e EFase of application — one-part,
ready to use as supplied; no mixing
required; dispensed directly from
bulk container into joint with air-
powered pump.

* All-temperature gunnability —
consistency is relatively unchanged
over normal installation
temperature range.

® Unprimed adhesion — primer is
not required for bonding to
concrete; surface must be clean,
dry, and frost-free,

e Seals irregular surfaces — can be
used to seal joints where spalls
have occurred, provided adequate

©1980 Dow Cerning Corporation

-DOW-CORNING'

DOW CORNING® 888 SILICONE
HIGHWAY JOINT SEALANT

TN O s crmsts FERENE Srea il kT s o e matss it ersne Low-modulus silicone
U i mio s e s o s ot TN SRR One part; cures at room temperature by
reaction with maoisture in air

Special Properties ..., Easy to use; bonds to concrete without use
of primer; good recovery from extension/compression

Prirta ey LS8 e v v Hars Wa iy oiin o Sealing highway concrete caontraction joints,

especially those exposed 10 extreme movement

TYPICAL PROPERTIES

These values are not intended for use in preparing specifications or joint
designs, but for comparison of rubber properties.

As Supplied

EBNOF 50 50 5050505 o1 e chommsnmemsn 447 #omisL i Ao AR S DO e ISR 008 F50 478 s 3 Gray
Flow, - Sag OF SIUMP . smesnmns v o v vans 45 v oo Saneses o8 08 5 s Nil
Working: Tire, PifiiEs wwess s sewmmamwes e i Souaamass 6 3 ¥ w5 e 10
Tack=Free Time; @t 77 F {25 L), NOURS: cuwmman v coesnrsmnms s o5 o 5 v w 1
Cure Time, at 77 F (25 C), 08YS5 v v iueeeiiiia et ot e ie e e 7-14
Full AResion; DaV8. ci i suimi i ib e in s e e 1 s sisiaracesnisiemiose maimme 14-21
As Cured — after 7 days at 77 F (25 C) and 50% RH

Elongation, percent minimum .. ... ..ot 1200
Durometer Hardness, Shore A, POINtS: wessmumien v o s i des cune sy 15 3 15
Joint Movement Capability, percent ....covvviven i .. +100/-50
Tensile Strength, maximum elongation, Psi ....ovvvveeeniiiieaan, 100
Fagl-Srength, POl v nceniianas i 15 55,55 S5005.00 5 5% 55 eimmeie sttt o - 25

Specification Writers: Please contact Dow Corning Corporation, Midland,
Michigan, before writing specifications on this product.
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TABLE |I: RECOMMENDED BACKER ROD INSTALLATION (SHALLOW CUT)”

Joint Width 1/4” /8" 12" 3/4" 3
Recessed Below Surface 1/4" 1/4" 1/4" 1/4" /9%
Sealant Thickness 174" 1/4" 1/4" 378" 1/2"
Backer Rod Diameter 3/8" 1/2¢ 5/8" 7/8" 1-1/4"
Total Joint Depth 7/8 -1" 1-1/8" 1-1/8 - 1-1/4"  1-1/2 - 1-5/8"  2-1/4 - 2-3/8"

“On road surfaces where grinding is planned at a later date, the sealant and backer should be installed so that it is approximately
1/4 inch pelow the road surface after grinding is complete,

contact is made between sealant
and substrate.

* Migh movement capability — the
sealant will perfarm in a continuous
joint movement of +100 percent and
-30 percent. In new construction, it
will take the 25-percent movement
of each of 2 or 3 slab lengths
working in unison befcre all the
“shrink™ or contraction cracks
ocecur,

* [ow modulus — the sealant
stretches 100 percent in the joint
with very little force. This places
very littie strain on the bond line or
joint walls. This, in turn, maximizes
the probability of a successful seal
with continuous joint movement.
Movement of highway joints caused
by temperature, traffic and faulting
requires a sealant that does not
strongly resist stress and/or shear.

e Fully elastic — the sealant can be
stretched to 100 percent or
compressed 50 percent of the bond
width and held there. When
released, it will recover 95 percent

or greater of the original dimension.

This extension and/or compression
can be repeated many times and
the sealant will resume its original
shape without splits or cracks.
Thus, when properly installed in a
highway contraction joint, it does
not “pump” qut of the joint during
compression or splitor crack
during extension.

* Resilient — once cured, the
sealant rejects or prevents stones
and other noncompressibles from
entering the joint by "squeezing”
them out as socn as force pushing
these noncompressibles into the
sealant is removed.

= Good weatherability — a 100-
percent silicone rubber that is
virtually unaffected by sunlight,
rain, snow, ozone, or temperature
extremes,

s Fast cure — typically, the sealant
will have a tack-free surface in one
hour or less. With this fast cure and
recessed joint design, the road can
be opened aimost immediately after
sealing in most applications.

* [ong-life reliability — under
normal conditions, cured sealant
stays rubbery from -80 to 300 F
(-56 to 149 C) without tearing,
cracking, or becoming brittle.

s Compliance with performance
requirements — meets and exceeds
both Federal Specifications
TT7-5-001543A Class A (one-part
silicone sealants) and TT-5-00230C
Class A (one-component sealants).
Also meets Canadian Specification
19GP9 Type |.

USES

Dow Caorning 888 silicane highway
joint sealant is especially effective
for sealing transverse contraction
and expansion joints, longitudal,
center line and shoulder joints.
These concrete expansion/
contraction joints can be on a
roadway or a bridge. It can be used
as the original seafant in new
concrete construction or as a
remedial or repair sealant in old
construction.

In new construction, Dow Corning
888 silicone highway joint sealant
provides the exfra insurance
needed if all the "shrink™ or
contraction cracks do not occur
during the initial "weakening" step.

B2

Thus. two or three concrete lengths
will act in unison. stressing a
sealant two or three times the
design dimensions or movement.

For use in repair or remedial
applications where other joint
sealing materials have failed
because of excessive movement or
poor weatherability, Dow Corning
888 silicone highway joint sealant
can be used to seal irregularly
shaped and/or spalled joints.

Thus, the joints d¢ not need
reforming before sealing. These
joints should be dry and free of all
old sealing compounds,

Limitations

Dow Corning 888 silicone highway
joint sealant is not recommended
for continuous water immersion. It
should not be applied in totally
confined spaces where the sealant
is not exposed to atmospheric
moisture. The sealant bead should
be recessed below the highway
surface to minimize abrasion from
traffic and snow removal
equipment. The sealant should
never be applied to wet or camp
concrete or installed during
inclement weather.

The adhesion to joints that are
formed with noncement-based
products should be checked before
performing full-scale sezling.

HOW TO USE

Low-modulus Oow Corning 888
silicone highway joint sealant easily
withstands extreme joint movement
when properly applied. The sealant
will withstand 100-percent




- TABLE Il: ESTIMATING REQUIREMENTS”

Linear feet per gallon of Dow Corning 888 silicone highway joint sealant

for various joint widths.

Sealant Backer Minimum Backer Rod
Joint Bead Rod Joint Placement Estimated
Width, Thickness, Diameter, Depth, Depth, Linear
Inches Inches Inches Inches Inches Feet/Gallon
1/4 1/4 3/8 1 1/2 246
3/8 1/4 1/2 1-1/4 1/2 149
1/2 1/4 5/8 1-1/4 1/2 103
5/8 5186 3/4 1-1/2 916 66
3/4 3/8 7/8 1-3/4 718 46
7/8 7/16 1 1-3/4 11/16 33
1 1/2 1-1/8 2 3/4 26
>1 1/2 1-1/4+ 2+ 3/4 —

*Volumes will vary depending on joint design, tooling, backer rod placement and waste.

FIGURE 1: GOOD JOINT DESIGNS

STANDARD JOINT

1 T
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SHALLOW CUT JOINT
FOR NEW CONSTRUCTION

1. Joint width wide enough tc accommodate movement.

2. Joint sawed deep enough 1o allow backer rod/sealant placement and
space for pumping of old sealing compounds. NOTE: This applies to
stancard joints only; void space beneath backer rod in new

canstruction is not needed.
3. Proper backer rod placement.

4. Sealant installed to proper depth and width.

5. Sealant tooled 1/4” to 1/2" below pavement surface.

extension and 50-percent com-
pression of the original joint width.
But the recommended joint
movement design is for 25 percent
(50 percent total) and not at the
sealant limits. This difference
provides the insurance for
successful seal when job site joint
widths are different than designed
widths. Therefore, the joint design
dimensions should be less than the
ultimate sealant capability.

A thin bead of silicone sealant will
accommodate more movement than
a thick bead. Dow Corning 888

silicone highway joint sealant
should be no thicker than 1/2 inch
(12.7mm) and ne thinner than 1/4
inch (6.4mm). Within these limits,
the sealant width-to-depth ratio
should be 2:1. in all cases, it is
recommended that the sealant be
recessed below the road surface at
least 1/4 inch with 1/2-inch recess
being acceptable in wider joints
(see Table I).

Dow Corning 888 silicone highway
joint sealant is @ nonsag sealant,
which allows its use in vertical curb
joints as well as horizontal joints.

R3

Being a nonself-leveling sealant, it
must be “tooled” to insure good
contact and adhesion. An expanded
closed cell polyethylene foam aids
in sealant tooling, controliing
sealant depth and providing a
recessed nonbonding tooling
surface. In new construction where
the joint is a new cut, a shallow cut
is recommended where the backer
rod is placed on the "shelf” or
bottom of the joint (see Figure 1).
The recommended depths are
shown in Table |. This design
provides a firm support for sealant
tooling, making the sealant easier
to install, and provides mare
insurance of good seatant/concrete
contact. The shallow cut also saves
blades and time and is recom-
mended when the roadway will see
foot traffic, as in urban areas.

In repair work where previous
sealing materials have been of a
joint fitling sealing type or the joint
is not broadened by sawing, the
standard joint design is advocated
where the backer rod is slightly
above the shelf. Enough space
between the bottom of the backer
rod and the shelf should be
provided for possible “pumping” of
old joint sealing — filling from the
bottom of the joint. It is recom-
mended that care be given to
selection of the proper oversized
backer, so that a firm tooling
support is cbtained (generally 1/4
inch larger than the joint works
guite well).

The Dow Corning 888 silicone
highway joint sealant is part of a
system which must incluge the
proper backer rod and proper
installation procedures. The backer
rod must be expanded closed cell
polyethylene foam. Several other
back-up materials (paper rope and
open cell foam) are available, but
have proven to be unaccepiable.
There are several manufacturers of
closed celi polyethylene foam and
any may be used.

INSTALLATION

When using Dow Corning 888
silicone highway joint sealant, the



following procedure is recom-
mended:

1. Clean all joints of contaminants
and impurities to the depth at
which the sealant and backer rod
are to be installed, by grinding, saw
cutting, blast cleaning {sand or
water), mechanical abrading or a
combination of these methods. This
will provide a sound, clean, and
frost-free surface for sealant
application.

2. Blow out dust, loose particles
and other debris from joints with
oil-free compressed air.” Surfaces
must be clean, dry, frost-free and
dust-free.

3. Install expanded closed cell
polyethylene foam rod back-up
material in joints. This material
permits application of a thin bead
and acts as a bond breaker, which
allows the silicone sealant to
stretch freely with the joint
movement (refer to Table I).

4. Apply Dow Corning 888 silicone
highway joint sealant in a con-
tinuous operation to property fill
and seal the joint width. For
maximum performance, the sealant
should be applied above

40 F (4.4 C).

5. Using a blunt instrument, tool
the joint so that it is slightly
concave and approximately 1/4
inch below the roadway surface.
Tooling should be done befcre a
“skin™ forms, usually within 10
minutes of application. Do not use
a soap or oil as a tooling aid (see
Figure 1).

*OSHA Reguiation. General Rules. Par 1,
R-408.10036 Paragraph 1.

Tne mformalion anc date contained heren are based on
informaton we believe reliable You should thoroughly test
any apphicaton. and incependently conclude sansfactory
perlormance pefore commercialization Suggestons of
uses shoulo not De taken as Ingucements 1o ininnge any
panicular patent.

6. Excess sealant may be cleaned
off tools and equipment while in
uncured state with a commercial
solvent such as xylol.

7. Keep traffic off sealed lane for
30 minutes.

NOTE: For complete installation
instructions see Installation Guide
for Dow Corning 888 silicone
highway joint sealant, Form No.
61-507-79.

CAUTION

On direct contact, uncured

Dow Corning 888 silicone highway
joint sealant may cause skin
irritation. Avoid prolonged or
repeated skin contact.

SHIPPING LIMITATIONS
None.

STORAGE AND SHELF LIFE

When stored in original, unopened
containers at or below 90 F (32 C),
Dow Corning 888 silicone highway
joint sealant has a shelf life of

6 months from date of shipment.
Keep containers tightly closed.

PACKAGING
Dow Corning 888 silicone highway

joint sealant is supplied in 10.3-fl. oz.

(305-ml) disposable plastic
cartridges, 29 fl. oz. (857-ml)

disposable cartridges, 4.5-gal. (17-1)

bulk pails, and 40-gal (151.4-1) bulk
drums. All weights, net.

USERS PLEASE READ

The information and data contained

herein are believed to be accurate
and reliable; however, it is the
user’'s responsibility to determine
suitability of use. Since

Dow Corning cannet know all of

the uses to which its products may
be put or the conditions of use, it
makes no warranties concerning
the fitness or suitability of its
products for a particular use or
purpose,

You should thoroughly test any
proposed use of our products and
independently conclude satisfactory
performance in your application.
Likewise, if the manner in which
our products are used requires
governmental approval or
clearance, you must obtain it.

Dow Corning warrants only that its
products will meet its specifica-
tions. There is no warranty of
merchantability or fitness for use,
nor any other express or implied
warranty. The user's exclusive
remedy and Dow Corning’s sole
liability is limited to refund of the
purchase price or replacement of
any product shown to be otherwise
than as warranted. Dow Corning
will not be liable for incidental or
consequential damages of any kind.

Suggestions of uses should not be
taken as inducements te infringe
any patents.

DOW CORNING CORPORATION

MIDLAND, MICHIGAN

48640

"Dow Corning" is a registerec trademark of Dow Corning Corporation.

Printed in U.5.A

Form No. 61-408-D-84
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