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15. Abstract
Purpose and Need

Preformed neoprene compression joint sealers have been widely used in North Dakota for many years. The first compression seals were used
on I-94 near Sweet Briar Dam in 1964. There has been an increase in the usage of silicone sealants in concrete joints in the past few years.
Preformed neoprene compression joint sealers have been effective at keeping out incompressible but tend to leak water. Preformed neoprene also
are known to take a compression set, which is when the neoprene no longer presses tightly against the joint wall. Preformed sealers can often pop
out of the joints at many locations causing an open joint and are unsightly. Silicone sealants seem to be performing satisfactorily. Research is
needed to identify products that will provide long-term performance.

Objective

The objective of this study is to evaluate a polysulfide rubber joint sealant to determine if it provides effective long-term performance, hopefully ten
years or more.
Location

The project is located in the city of Cavalier, North Dakota. The test section is partly in project NH-6-005(013)312 and project SS-6-018(033)224.
Scope

The contractor was using silicone to seal the joints on these projects and agreed to substitute the polysulfide sealant in the test section at no
added cost. The installation procedure should be the same.
Summary

Both silicone and polysulfide joints had many leaks when tested with the I-Vac system. Thiokol 1P polysulfide sealants have been used in the
private sector but never in a government project. The Cavalier project is one of the first to use this product.

No leaks were found in any of the sections right after construction in 1996. Approximately 155 lineal feet of joints were tested of each sealant.
The polysulfide sealant performed better than silicone sealant for the first 2 to 3 years, then rapidly deteriorated to a point where it is equal to silicone
after 5 years of performance. In 1997 there were 45% more leaks in the polysulfide than in the silicone section. In 1998 there was a 46% increase
in leaks in the silicone section compared to the polysulfide section. It should be mentioned that many of the leaks counted in the polysulfide section
were concentrated in a few joints. These joints with the most leaks are located near a stop bar or at turning points.

The largest or longest spalls were found in the polysulfide joints. The polysulfide sealant is stiffer than the silicone and could increase spalling.

As of the August 2000 evaluation, both the silicone and polysulfide sealants have a 45% failure rating. It is questionable that the polysulfide
sealant will meet our objective of providing long-term performance.

The cost of polysulfide at the time of construction was $32.00/gal. Compared to $26.00/ gal. For silicone. However, the contractor agreed to
install polysulfide at the silicone bid price.
Recommendation

Based on physical properties and the results of the study, the polysulfide sealant did not perform any better than the silicone; The use of
polysulfide rubber joint sealants is not recommended.

Present research has revealed that the PolySpec Corporation had acquired Morton’s line of formulated polysulfide products in 1998. According to
a PolySpec representative they have stopped production of two unprofitable products in 1999, which are the 1P and 2P sealant types. Thus, the
Thiokol 1P polysulfide product used on this project is no longer available.
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Disclaimer

The contents of this report reflect the views of the author or authors who are responsible for the
facts and the accuracy of the data presented herein. The contents do not reflect the official
views of the North Dakota Department of Transportation or the Federal Highway
Administration. This report does not constitute a standard, specification, or regulation.
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EPOXY-COATED REINFORCING STEEL
Objective

Reinforced concrete structures can experience premature deterioration due to the
effects of corrosion of the reinforcing steel. When the reinforcing steel is exposed to moisture
and oxygen, corrosion is formed. The addition of salt related admixtures can accelerate the
corrosion process. The objective of this report is to determine if epoxy-coated reinforcing steel
will serve as a corrosion-protection system for concrete structures and ultimately extend the

service life of the structure.

Scope

The North Dakota Department of Transportation (NDDOT) has substituted epoxy-
coated reinforcing steel for regular reinforcing steel in a portion of the continuous reinforced
concrete pavement project IM-1-094(017)156 (WB). This portion of roadway will serve as a test

section and will be compared to a section of roadway containing regular reinforcing steel.

Location
Project IM-1-094(017)156 (WB) is
located on |-94 from the West Midway

Interchange east to the East Bismarck
Interchange. The epoxy-coated reinforcing
steel test section is located between the Project IM-1-094(017)156
Washington and 4th Street Bridges from Station ¢
363+03.0 to Station 380+97.8. The control
section will lie adjacent and to the east of the test
section between Station 382+42.8 and Station

400+37.6.




Project History

Traffic Data

Highway5from Jct. ND 18in Cavalier, Nto Corp limits.

Year Depth Type of Improvement Width

1996 Grade

1996 Geotextile Separation Fabric Type S2 43 feet

1996 117" Dense Graded Base 43feet

1996 7.8" PCC Pavement 43 feet
Table1

Year Cars Trucks Total ADT | Rigid Pavement ESAL's
1996 5705 125 5830 100
1997 4850 200 5050 250
1998 4995 205 5200 255
1999-2000 No traffic data collected
2001 No traffic data collected (Rescheduled)

Table 2

The differencein ESAL'sfrom 1996t0 1997 is aresult of calculations. The ESAL'sfor 1996
were estimates based ona 1992 countand those for 1997 are based on an actual countfrom

1996.
Highway 18 from south city limitsto Jct. 5
Year Cars Trucks Total ADT | Rigid Pavement ESAL's
1996 5520 180 5700 160
1997 5500 200 5700 230
1998 5595 205 5800 255
1999-2000 No traffic data collected
2001 No traffic data collected (Rescheduled)

Table 3




Design

Typicalsections showing roadway construction are found in Appendix A. This projectwas
constructed using metric units, butthe DOT switched back again the following year. The project
planquantities showthat3848 m (12,625 FT) of preformed elastomeric compression jointseal
was planned for the project. The longitudinaljoint silicone seal quantitywas 1375m (4,511 FT).

Construction

Constructiononthe projectbeganonMay 6, 1996. The work progressed throughthe
various stages of development. As portions ofthe projectwere paved, the joints were sawed to

relieve the concrete. Jointdetails are found on D-550-3 in Appendix A.

Preformed elastomeric compression joint seal was bid for the project. Plan notes allowed
the use of either a preformed joint seal or silicone seal. The contractor electedto use silicone. The
silicone used was Dow Corning (R) 888. A copy ofthe certificationis shownin Appendix B.

RonHamm of Morton International contacted the project engineer, Morris Evens, about
trying a polysulfide on this project. Anagreementwas reached between all partiesto use one
barrelof polysulfide. There would be no additional costs involved. This polysulfide sealantis
called Thiokol 1P. Itis manufactured by Morton International, Inc. of Chicago, lllinois. Thiokol 1P
one part, isanon-sag, medium-modulus, moisture-curing polysulfide rubber joint sealant.
Previous studies have shownthat Thiokol 1P resists the effects of sunlight, rain, snow, ozone,
aging, shrinkage, and the daily and seasonal cyclic changesintemperature. Acopy ofthe
manufacturers Spec Data isincludedin Appendix B. A copy of the specifications covering
sawing, widening, andfilling ofthe joints is foundin Appendix B.

The contractor started using the polysulfide sealer onthe preselected locations onthe
afternoonof October 3,1996. Problems were encountered with installing the polysulfide sealant
thatwere notexperienced with the silicone sealant. The polysulfide is sticky when compared to
silicone. Italso needed twice as much pressure as silicone to make the product flow out of the

filling tube. The contractor claimsthereis more waste than whenusing silicone. He said the



polysulfide skins over faster than silicone and does not provide enough time to use up material left
overfromtooling. This slows down his operation.

The material recovered fromtooling is usually usedin curb joints and such. Many ofthese
problems can be attributed to lack of knowledge or experience withanew product. Eventhough

the contractor did notlike working with the polysulfide sealant, he provided good workmanship.

Evaluation

Various jointlocations were selected for leakage testing in both silicone and polysulfide
sections. Silicone wastested from station 361+409.8 to station 361+804.48. onthe Highway 18
portionofthe projectinthe northbound lane. Testing began at station Polysulfide testing occurred
onHighway 18 from station 361+804.48to station 361+959.17 in the northbound lane and on
Highway5 from station 504+508.7 to station 504+812.14.

Testlocations are shown on plansheetpages 62,63, 96,97,and 98. These plansheets
are foundin Appendix C. The polysulfide joints onthe plans have been darkened to make them
easiertosee. Thejointleakage testswere conducted using the lowa Vacuum (I-Vac) chamber.
Testing was done across the lane and included the parking lane. Photo 1 shows a view ofthe I-

Vactesting chamber and bubbles reveling areasthatleak.

E = i

Photo 1: I-Vac testln cﬁamt')"e and leaking areas.



Photo 2: | -Vac test.

The I-Vactesting chamberis4feetlong. Totestacrossthe driving lane and parking lane
requires five separate tests. The type and number of leaks were notrecorded this year.
Instead, the lineal footage of leaks was measured at eachjoint. Itis often difficultto determine the
exactcause of eachfailure. Torunatest, the pavementsurface is first sprayed with soapy water.
The I-Vacis placed overthejointand vacuumis applied. Ifthe jointleaks atany point within the
chamber, bubbles willappear as airis drawn up through the joint. The I-Vac hasasoftrubber seal
thatcontacts the pavement surface. Small orlarge leaks can be determined. Photo 2 shows atest
inprogress. Photo 3shows the leaks fromtesting. Justby looking atthe jointcondition, you cantell

whichareas or spalls mightleak.



According tothe DOT's annual average bid prices, acomparison of contraction joint sealant

usage was made and is shown below.

Year Preformed Average Silicone Average
Lineal Feet Used | %Used | BidPrice | |ineal Feet Used | %Used | Bid Price
1995 124,928 71% $1.05 51,384 29% $1.77
1996 171,793 89% $1.22 21,991 11% $1.85
1997 348,374 69% $1.12 156,676 31% $1.86
1998 77,746 14% $1.99 482,260 86% $1.31
1999 263,968 61% $1.71 122,254 39% $0.94
2000 330,517 58% $1.36 240,824 42% $1.16
Table 4

The project plans usually left the type of joint sealant up to the contractor. Preformed
compressionseals fluctuated fromyearto year. Preformed average bid prices have been slightly

higherthan silicone during the lastthree years. The use of each type of sealantis aboutevenfor 2000.

Projecttestresults fromthe pastyears are shownintables 5 and 6 on the following pages.
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lowa Vacuum Test of Joints
S$S-6-018(033)224 & NH-6-005(013)312

Cavalier City Section

North Bound Lane and Parking Lane

Silicone Joint Condition ----- Leaks
Test October 1996 August 1997 August 1998
Locations spalls | adhesion | total | spalls | adhesion | total | spalls | adhesion total
leak leak leaks
s s
361+409.80 0 5 1 6 10 18 28
361+497.20 - ---- 0 8 2 10 12 19 31
361+533.20 0 3 2 5 6 5 11
361+660.95 0 2 2 5 6 1
361+704.95 0 4 4 7 2 9
361+756.48 ---- ---- 0 6 2 8 14 10 24
361+772.48 0 14 14 15 12 27
Column Totals 0 49 141
Table 5

Tables5and 6 showthe number of leaks detected and does nottake into accountthe size or

length of the leak.



S$S5-6-018(033)224 & NH-6-005(013)312

Cavalier City Section

lowa Vacuum Test of Joints

North Bound Lane and Parking Lane

Tables5and 6 showthatevery jointtested had some leaks after one year of service.

Polysulfid Joint Condition ----- Leaks
€ October 1996 August 1997 August 1998
Test
Locations spall | adhesion | total spalls adhesion total spalls adhesion total
S leaks leaks leaks
361+820.48 0 9 9 10 11 21
361+861.98 - e 0 5 -—-- 5 10 1 1
361+893.98 0 3 2 5 5 2 7
361+935.22 -—-- - 0 8 -—-- 8 10 2 12
504+524.13 - --=- 0 11 -—-- 11 21 1 22
504+574.16 -—-- - 0 27 -—-- 27 43 -—-- 43
1%'Panel N ] 6 6 13 4 17
of 6-WB
Column Totals 0 7 133
Table 6

Approximately 155 lineal feet each of the silicone and polysulfide wastested. In 1997 the polysulfide

joints had 45% more leaks than the joints with silicone. A big changetook place in 1998 where the

silicone joints now have about % of 1% more leaks than the polysulfide joints. Thisisabouta46%




change. Theleakage for 2001 islessthanfor2000. This may be the result of individual
measurements or differences in pavementtemperature which affects the joint pressure. Itcanbe
said thatthe leaksinthe silicone joints versusthe polysulfide joints are near equal. Most ofthe leaks
were dueto spalls of various sizes. Itis notknown what caused the spalls, some may be fromthe
sawing operation, butmost spalls are attributed to traffic. Small stones or pebblesfrom sanding
operations during the winter are believed to cause spalling. These pebbleslocated onthe edgesofa
jointare driven over by vehicles and the high pressure under the pebble breaks off a small piece of

concrete.
Inthe 1999 evaluation with the I-Vac system, thenumber of leaks was changed toleak lengths.

Thisresultsin abetter comparison betweenthe two materials. Atotal of 1680 linealinches of silicone
jointswere tested. The detected leaks totaled 650 linearinches and representafailure rating of 38.7
percent. Atotal of 1620 lineal inches were tested inthe Polysulfide joints and 528 inches of leaks
were detected. Thisrepresentsafailure rate of 32.6 percent. The polysulfide sealantis performinga
little better than the silicone. Acomparison ofthe total length of sealantleaks onthe two projectsis

showningraphs1and?2.

Silicone Joints - SS-6-018(033)224 Polysulfide Joints - NH-6-005(013)312
200 200

150 150

100

Inches
Inches

100 -

50 50

0 61ra0s 361+660 361+772 0 H5eire20 3614035 Ist pan
361+497 361+704 361+861 504+524
361+533 361+756 361+893 504+574

Station Station

| [l sealant leak in inches | | Sealant leaks in inches I

Graph 1 Graph 2



A comparison of the percent leakage per joint of the two sealants is shown in graphs 3
and 4.

$8-6-018(033)224 NH-6-005(013)312

70.0% -

Percent Leakage Per Joint

361+660

361+772

361+935 1st pan
504+524

361+8p
- Polysulfide

361+497
361+533

- Silicone

361+704

361+756 361+861

504+574

Graph 3 Graph 4

Table 7contains the 1999 data of both types of sealants and a comparison of each joints

percent leakage or sealant failure.

lowa Vacuum Test of Joints
SS-6-018(033)224 & NH-6-005(013)312

9-4-1999
Location | Sealant | Joint | Leak % Location | Sealant | Joint | Leak %
Type | Lengt in Leakin Type Lengt in Leakin
h - Inche g h- | Inches g
Inche 3 Inche
S 3
361+409.8 | Silicone | 240 98 40.8 361+820.4 | Polysulfid | 240 90 37.5
0 8 e
361+497.2 | Silicone | 240 127 52.9 361+861.9 | Polysulfid | 240 36 15.0
0 8 e
361+533.2 | Silicone | 240 93 38.8 361+893.9 | Polysulfid | 240 35 14.6
0 8 e
361+660.9 | Silicone | 240 63 26.3 361+935.2 | Polysulfid | 240 47 19.6
5 2 e
361+704.9 | Silicone | 240 63 26.3 504+524.1 | Polysulfid | 144 68 47 .2
5 3 e
361+756.4 | Silicone | 240 103 42.9 504+574.1 | Polysulfid | 240 83 34.6
8 6 e
361+772.4 | Silicone | 240 103 42.9 15! Panel Polysulfid | 276 169 61.2
8 N of 6— e
WB
Totals 1680 650 38.7 Totals 1620 528 32.6
Table 7
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2000 Evaluation

The test sections were checked forleaks on 8-23-00. The following table shows the data
collected whichindicates the condition of the sealants.
lowa Vacuum Testof Joints
SS-6-018(033)224 & NH-6-005(013)312

8-23-2000
Location Sealant Joint Leak in % Location Sealant Joint Leakin | %Leaking
Type Length- | Inches Leaking Type Length | Inches
Inches -
Inches
361+409.80 | Silicone 240 116 48 361+820.48 | Polysulfide 240 148 62
361+497.20 | Silicone 240 141 59 361+861.98 | Polysulfide 240 82 34
361+533.20 | Silicone 240 115 48 361+893.98 | Polysulfide 240 52 22
361+660.95 | Silicone 240 56 23 361+935.22 | Polysulfide 240 83 35
361+704.95 | Silicone 240 95 40 504+524.13 | Polysulfide 144 109 76
361+756.48 | Silicone 240 179 75 504+574.16 | Polysulfide 240 151 63
361+772.48 | Silicone 240 139 58 1% PanelN Polysulfide 276 224 81
of6-WB
Totals 1680 841 50 Totals 1620 849 52
Table 8

The total per centofleaks hasincreased by 10% from 1999 to 2000. Both sealants are performing much

the same atthistime. Photos 4 and 5 show some typical joint conditionsin 2000.

Photo 4 Typical Joint. Photo 5 Typical Joint Close-up.
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The failuresinthe silicone section are about equal with 50% adhesion and 50% spalls. The

silicone isverydirty, butis still soft. More spall failures were noticed in the Polysulfide sectionthan

adhesionandtheywerelargerinsize. The Polysulfide sealantis whiterlooking thanthe silicone, butis

harder orlessflexible. Both sealants are stayinginthe jointand do keep most of the incompressible

materialout. Thejointsinthe intersection exhibitthe mostlineal leakage.

2001 Evaluation

The fifth and final evaluation was conducted on 8-29-01. Table 9 contains the I-Vac data collected

and comparisons between the two sealants.

lowa Vacuum Test of Joints

SS-6-018(033)224 & NH-6-005(013)312

8-29-2001
Location Sealant Joint Leak in % Location Sealant Joint Leak in %
Type Length - Inches Leaking Type Length- | Inches Leaking
Inches Inches
361+409.80 Silicone 240 120 50 361+820.48 | Polysulfide 240 120 50
361+497.20 Silicone 240 129 54 361+861.98 | Polysulfide 240 81 34
361+533.20 Silicone 240 107 45 361+893.98 | Polysulfide 240 59 25
361+660.95 Silicone 240 50 21 361+935.22 | Polysulfide 240 69 29
361+704.95 Silicone 240 81 34 504+524.13 | Polysulfide 144 90 63
361+756.48 Silicone 240 131 55 504+574.16 | Polysulfide 240 127 53
361+772.48 Silicone 240 138 58 1°'PanelN Polysulfide 276 179 65
of6-WB
Totals 1680 756 45 Totals 1620 725 45
Table9

Spalling and adhesion loss are the two main reasons for failure of these sealants to keep moisture

fromentering the roadway. Ofthe 45% silicone jointfailure, 21%is from spallsand 24%is dueto

adhesionloss. And ofthe 45% polysulfide joint failure, 28% is from spallsand 17% s due

toadhesionloss.

12




The polysulfide has less adhesion failures and more spalling than silicone. This supports what
was stated earlier inthis report, that polysulfide is very sticky when applied and stiff yet pliable when

cured.

Summary

Both silicone and polysulfide joints had many leaks when tested with the I-Vac system. Thiokol 1P
polysulfide sealants have been used inthe private sector but neverinagovernmentproject. The Cavalier
projectis one ofthefirstto use this product.

No leaks were found inany of the sectionsright after constructionin 1996. Approximately 155
linealfeet of joints were tested of each sealant. The same joints weretestedin 1997 and 1998.

The polysulfide sealant performed better than silicone sealantforthe first2to 3years, thenrapidly
deteriorated to apointwhereitis equalto silicone after 5 years of performance. In 1997 there were 45%
more leaksinthe polysulfide thaninthe silicone section. In 1998 there was a46% increaseinleaksinthe
silicone section comparedto the polysulfide section. Thus, both sealants are performing aboutthe same
in1998. Inmost cases, the spalled material is stilladhering to the sealantwhetheritbe silicone or
polysulfide. It should be mentioned that many of the leaks counted in the polysulfide sectionwere
concentratedinafewjoints. Thesejoints withthe mostleaks are located near a stop bar or atturning
points.

The number ofleaks countedin 1998 increased from 1997 by 188% inthe silicone joints and 87%
inthe polysulfide joints. The same jointstested in 1998 were again testedin 1999 for leakage using the
I-Vac system. The largest or longest spalls were found in the polysulfide joints. The polysulfide sealantis
stiffer than the silicone and could increase spalling.

As ofthe August 2000 evaluation, both the silicone and polysulfide sealants have a45%failure
rating. Seetable 10 forthe last 3yearsdata. Thesilicone sealanthad a 21%failure dueto spallingand
24% duetoadhesionloss. The polysulfide sealanthad a28%failure due to spallingand 17%dueto
adhesionloss. Eachtype of failure was measured with arulerand recorded. These sealantsare
performing very similar atthis point. Itis questionable thatthe polysulfide sealant will meet our objective of
providing long-term performance.

The cost of polysulfide atthe time of construction was $32.00/gal. Compared to $26.00/ gal. for

silicone. However, the contractor agreedto install polysulfide at the silicone bid price.

13



lowa Vacuum Test of Joints

SS-6-018(033)224 & NH-6-005(013)312

Recommendation

Based on physical properties and the results of the study, the polysulfide sealant did not perform

8-29-2001
Year Sealant Total Total % Sealant Total Total %
Type Length - Leakin Leakin Type Length- | Leakin | Leaking
Inches Inches g Inches | Inches
1999 Silicone 1680 650 39 Polysulfide 1620 528 33
2000 Silicone 1680 841 50 Polysulfide 1620 849 52
2001 Silicone 1680 756 45 Polysulfide 1620 725 45
Table 10

any better than the silicone; The use of polysulfide rubberjoint sealantsis notrecommended.

Presentresearch hasrevealed thatthe PolySpec Corporation had acquired Morton’s line of

formulated polysulfide productsin 1998. Accordingto a PolySpec representative they have stopped

productionoftwo unprofitable productsin 1999 which are the 1P and 2P sealanttypes. Thus, the Thiokol

1P polysulfide product used onthis projectis nolonger available.

14
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APPENDIX B

NDDOT Standard Specifications for Road and Bridge Construction
153.12 CONCRETE SAWS.

Saws shall be adequately powered and furnished with suitable blades to effectively cut
pavement joints to required dimensions. Each blade of muitiple-blade saws shall be
maintained in accurate alignment to the other blades. A device shall be provided to
guide the saw along the required joint alignment. Manual guidance of the saw will be
permitted if specified results are obtained. A sufficient number of sawing units shall be
available to maintain required progress and provide prompt replacement in case of
breakdown. Adequate artificial lighting shall be provided for night sawing.

99

550.04 1. Joints.

1. General. Joints in concrete pavement shall be of the design
specified and shall be constructed at the spacings and locations
shown. The ramp joints beyond the ramp taper shall have the

same spacing sequence as the mainiine. The Contractor shall
establish joint locations.

2. Transverse Contraction Joints. The contraction joints shall consist
of weakened planes created by sawing on mainline paving and by
either sawing, inserting preformed inserts; or forming grooves in the
pavement surface on shoulders, small areas or tapers. The
location of grooves to be formed or sawed shall be clearly and
accurately marked on the plastic concrete surface by the

Contractor. When specified, the contraction joints shall inciude a
load transfer device.

Sawed contraction joints shall be cut to the required dimensions
with equipment meeting Section 153.12. The time and sequence of
sawing shall be adjusted so all joints are cut before uncontrolled
cracking occurs, and to permit sawing without excessive raveling.
Joints shall be sawed within 24 hours to prevent uncontrolled
cracking. Uncontroiled cracking that occurs shall be routed,
cleaned and sealed according to Section 550.04 M.3 at the
Contractor's expense. Immediately after sawing, the joint shall be
flushed with water under sufficient pressure to remove residue let

186
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by the sawing operation. If an uncontrolled crack occurs within 5
feet of any proposed joint location before or during sawing, the joint
shall be omitted and sawing of the joint discontinued. Any joint
sawed within S feet of an uncontrolled crack shall be repaired at the
Contractor's expense. When sawing is performed before removing
side forms, the initial saw cut will extend to within 1/2 inch or less of
the side forms. If the forms have been removed, the saw cut wiil be
extended to the edges of the slab. Any curing media removed
during sawing shall be immediately replaced.

Before installing silicone sealant or preformed elastomeric
compression jeint seal, all joint grooves shall be inspected and
spalls which are greater than 1/4 inch in depth shall be repaired by
patching with an approved epoxy mortar meeting Section 806.
Loose concrete shall be removed from the spalled area and the
area shall be thoroughly cleaned. Heavy sheets of polyethylene,
polyvinyl chloride, or other suitable material which do not bond to
the epoxy shall be inserted in the joint groove to form the faces of
the spalled patch. After cleaning, the spalled surface shall be
primed with a brush application of epoxy binder, and an epoxy
mortar of troweling consistency shall be placed in the spalled area
and finished as the original pavement surface. The epoxy binder
components shall be mixed in proportions and by methods
recommended by the manufacturer. After the epoxy binder is
thoroughly mixed, dry concrete sand shail be blended into the
mixture to give an epoxy mortar of trowelable consistency.
Patching of spalls shall be done only when the air and pavement
temperature is above 40°F. Dry concrete sand shall be sprinkled
onto the fresh epoxy mortar surface to eliminate any gloss. After
the epoxy mortar has cured, the inserts shall be removed.

Formed contraction joints shall be constructed by installing an
approved preformed insert into the plastic concrete before final
surface finishing. The inserts shall be vibrated into place or
installed in a groove formed by a vibrating cutter bar. The inserts
top edges shall be flush with the concrete surface. Any voids,
depressions, or ridges of concrete caused by installing inserts shall
be filled or removed by hand-finishing methods, and the surface
across the joints shall be straight-edged according to Section
550.04 J.5. The groove formed by the inserts shall be
perpendicular to the pavement surface, true to the required
alignment, and continuous along the full length of the joint. Inserts,

except those designed to remain, shall be removed without damage
to adjacent concrete.
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550.04 M.3.

3.

Silicone Joint Seaiant installation.

a.

Cleaning Joints. Joints shall be sawed and blown out with
compressed air.

Before installing silicone sealant, the vertical joint faces shall be
cleaned by sandblasting with a nozzle capable of fitting inside the
joint slot. Qil, asphalt, curing compound, paint, rust, and other
foreign materials shall be completely removed. The joint shall be
blown out with compressed air immediately before installing silicone

sealant. All incompressible materials shall be removed from the
joint siot.

Backer Rod Installation. Backer Rod shall be installed in transverse

joints in a manner and at a location that produces the shape factor
(width and depth) for the sealant specified.

Joint Sealer Application. The joint sealer shall be applied by an
approved mechanical device.

Sealant shall be applied from inside the joint and squeezed against
the sides of the joint to provide good adhesion. Sealant surface
shall be tooled to produce a slightly concaved surface
approximately 1/4 inch below the pavement surface. Sealants that
are not self leveling shall be tooled before a skin forms on the
surface. Soap or ail shall not be used as a tooling aid.

Failure of the joint material in either adhesion or cohesion in the

first year, will be cause for rejection. ‘Repair shall be at the
Contractor's expense.
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SCALERS
fide Rubber Joint Sealant

SEF. 20. 1395

JOINT
Polysul

7

Muorion International, Inc

SMorton

August 1993

Aorton Polymer Systems
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1. PRODUCT NAME

Thiokel® 1P Qne-Part, Non-Sag,
Medium-Meduius, Moeisture-Curing
Polysulfide Rubber joint Sealant

2. MANUFACTURER

Morton International, Inc.
100 North Riverside Plaza
Chicage, |L 60606-15298
Phone: (312) 807-3127

3. PRODUCT DESCRIPTION

Basic Uses: Thiokal 1P is a gen-
eral purpose sealant which previces
a durable, flexible, weather-tight
seal for caulking joints in masonry
and metal curainwalls; expansion
and control joints: precast panels;
window and doar perimeters; tilt
walls, coping joints, steps and ris-
ars: and certain lew-traffic areas
and horizontal joints ¢n plaza
decks and ramps. Thickel 1P seal-
ant maintains an effective bond
between materials of similar or
dissimilar porosities, surface tex-
tures or exgansion ccefficients.
_ Limitations: Not recommended
for:

o Structural or butt glazing

e Joints less than %" in width or
desth

o Exposure tc harsh chemicals
witheut prior testing

+ Contaminated joints

o Certain architectural paints and
finishes without prior testing

¢ Pedestrian traffic areas

Colors: White, Black, Redwaecd
Tan, Brenze, Stone, Limestone Cray.
and Tan

Packaging: 10.3 oz. cartridges,
20 oz. sausage paks and 3 gal. or
5 gal. pails

Applicable Standards: Thickol
1P sealant meets all aspects cf
ASTM C 920 Specification for Nen-
Sag, Class 25 Sealants, witheut
srimer.

"hw 1en-oaimt SPEG-CATA® fommx nas oren ree

araducod oM suahliom caaviiRhied v G2l d
14ha, 1903, |Dem, (967, J20 unid BY SEHMIILION
o e Camrucnnn Sguiticihens (Aliue, Alen. W,

arona. VA 12114,

MCRTOM SCP WOODSTOCK 13150 3375251

4. TECHNICAL DATA

Thickol 1P, single-~component
joint sealant procucts, based on
Mortor’s LP® liquid pelysulfide
polymers, resist the effects of sun-
light, rain, snow, ozcne, aging.
shrinkage, and the daily and sea-
sonal cyclic changes in tempera-
ture, aven after years of exposure.

Life Expectancy: Normal condi-
tions, 20 years; severe cenditions,
10 years or less.

See technical data table for ac-
ditional properties and test stan-
dards.

5. INSTALLATION

Joint Design: The minimum
width of *he joint shouid be 4 times
the anticipated movement, but not
less than Y%”. Maximum recom-
mended width is 1”. The cepth of

M. 33S

P.2

SPECS

to aditortal style prescribed by
The Canstruction Spacifications

Institute. The manutacturer !s
rasponsibie for tachnica! ace-

curacy.

@

the joint should be no more than
one-half the width without excaed-
ing the minimum/maximum limits,
Maximum degth should be %", For
additional information, consult
Merton’s Jeint Design Digest.

Surface Preparation: cint inter-
facs must be clean, dry, and free
from ails, loose mortar, laitance,
waterpreefings, and other contam-
inants. A thorough grinding, sand-
blasting, or solvent cleaning may
be required ‘o expose clean, sound
surfacas. Priming is not normally
required with common building
materials. However, an instance
may occur where priming is neces-
sary for certain substrates or for
water immersion, and Martan FEC-
2470 primer should be used, The
sealant must be applied within 8
hours after priming. Re-prime if
time limit has expired.

Technical Data Chart

Appilcation Properties ‘ Result Test Method
Tack-Free Time, hours % <5 ASTM C 679
Cure Rate, 25" Bead. days | 4=3
Siump | Pass ASTM™ C 639

|
Tensila Scrength. psi | 140-180 ASTM D #12
Ultimate Eiongation, % { 300~400 ASTM O 412
I
Joint Movement, % | =25 ASTM C 9
Paal Strength, Ibs./in. ASTM C 794
On concrete 16
On glass 15
Cn ancdized aluminum 13
Hardness, Share A Ourgmeter ASTM C 661
25-30
100% Moduius. psi ] 50 ASTM D 412
Service Temgerature, i = 407-1809¢
cured bead ‘ (—409-32°C)
Accelerated Weathering ‘ Pass ASTM C 793
All vaiues are tysical at 739¢ (23°C), §0% R uniess otherwise noted.

B-4
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Caution: Different and unusual
building materials, special coatings,
andlor surface treatments may ef-
fect optimum adhesion. In these
instances, a field trial is recom-
mended to determine actual adhe-
sion with or without primer. Morton
will conduct laboratory testing,
under simulated conditions, on
substrate specimens provided.

The cure rate of 1P sealant de-
pends upon the relative humidity
during the curing procass. A rela-
tive humidity below 40% will sig-
nificantly retard the cure rate and
Thiokal 2P sealant should be con-
sidered as a substitute.

Joint Backing: Backer rod is ne-
cassary to control depth of sealant
and provide a base for tooling
pressure. The most widely used
types of backer rod are closed-cell
polyurethane or polyethylene
foam. Open-cell backer rod per-
forms well with one-part moisture
cure sealants. Use a size that will
compress at least 25% when in-
serted into the joint. In joints tco
shallow for backer rod, a bend-
breaker tape should be used tc
prevent adhesicn to the bottom of
the joint. Typical bond breakers
are polyethyiene tape or coated
papers. Refer to Morton's Joints
Design Digest for additional infor-
mation.

Application: Fill joint complete-
ly, using standard caulking eguip-
ment and tool immediately. Proper
width to depgth ratics must be
maintained,

Tooling: Immaediately after ap-
plication, teoling is recammended
to ensure full contact with the jeint
interfaces. Dry tooling is preferred.
Care should be taken to avoid con-
tamination of open jcints below.

11:20RM

Estimated Coverage Rates®

Jaint Denth jeint Width
wow e e

we | 368|208 154|102

w 136 102. 68
y 7l s

*Caverag ihawn 1§ astimates lineat feat’gailon ‘Waste snoud

be caicuisted when estimating usuge 'avali.

MCRTOM 3CP WOODSTOCK (81513373261

Cleaning: Use xylene or toluene
to remove smears and excess seal-
ant before it cures or to clean
equipment. Taping joints can en-
sure neatness and keep c¢leaning
requiraments t¢ a minimum,

Sheif Life: Six (8) months in crig
inal, unopened containers stored
at temperatures [ower than 809F .
(26°Q),

Precautions Personal ¢leanliness
is essential when using sealants.
Do not smoke or eat with sealant
on your hands. A barrier cream
should be used on forearms and
hands to remove sealant material
from skin, This will also protect
your hands from the drying effect
of solvents used to ¢lean equip-
ment. The use of gloves is pre-
ferrad for improved hygiene

Wash skin with an industrial
hand cleaner (not the sofvent or
cleaning fluid usad to clean equip-
ment). Any material contacting
the skin should be removed at
once with a clean, dry cloth be-
fore using cleaner. Avoid contact
with skin. If contact cccurs, remeve
material on skin with an industrial-
type hand cleaner. Prolonged of
repeated exposure to 1P elasto-
maric sealant may cause skin ir-
ritaticn or allergic reactions. Refer
to Material Safety Data Sheet
(MSDS) for additional information.

6. AVAILABILITY AND COST

Morton sealants are available
from the manufacturing plant in
Moss Point, MS, or warehouse lc-
cations in Fairfield, NJ, Chicage,
IL and Irvine, CA. Morton sealants
are aiso availacle through selec:
stocking distributors in major cities.
For the name and number of the
nearest Morten reprasentative, con-
tact the Customer Service Centey,
phone (800) 257-3596. A represen-
tative can provide prices or put
you in touch with the nearest
stecking distributor.

7. WARRANTY

Products manufactured by
Meorten International, Inc. are pre-
duced to mest our manufacturing
and sales specifications and will

B-5

MO, 33S P.23
be free of defects. User shall rely
on their own information and tests
to determine suitability of the prod-
uct for the intended use, and be-
cause that use is beyond our con-
trol, we accept no responsibility
or liability for damages resuiting
from failure in performance. In
cases where our products are found
not to conform to our specifica-
tions, our liability is limited to re-
placement, up to original purchase
amount, of the product proved to
be defactive. Morton Internaticnal,
Inc. makes no warranty that the
product is merchantable or fit for
any particular purpose, ner is there
any other warranty, express or im-
plied, excapt as provided herein,
Recemmendations made by us
for use of a product are basaed
upon tests believed to be raliable,
but the purchaser assumes all risks
and liability for results cbtained
in the handling or in the use of the
producs, whether alone or in com-
bination with other praducts. In
no case will Morton be liable
for incidental or consequential
damages.

8. MAINTENANCE

Thiokol 1P sealant, wnen in-
stalled properly, requires no main-
tenancs; however, if the sealant is
damaged and the bond is intact,
cut out the damaged area and re-
caulk. No primer is required. If the
bond has been affectad, remove
the sealant, clean and prepare the
joint in accordance with the in-
structions under “Surface Prepara-
tion.”

9, TECHNICAL SERVICES

Local Moarion representatives
are available to provide on-site
field sarvice, specification assis-
tance and use evaluation. For fur-
ther technical or testing assistance,
call the Sealant R&D Technical
Services Department, phone (815)
338-1800.

10. FILING SYSTEMS

SPEC-CATA® It
Sweet’s Ceneral Building and Re-
novation
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