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15. Abstract
Purpose and Need

The joints of concrete pavement experience very large thermal contractions and expansions. These thermal stresses cause the sealant in the joint to fail. The different performance between silicone
and preformed compression sealant needs to be evaluated to determine which sealant to use.

Objective
The objective of this report was to determine which joint sealant, silicone or preformed compression, has the best performance judged by durability and cost. This evaluation was also designed to
determine which sealer would perform more effectively with the climatic changes North Dakota experiences.

Scope

This research project is located on Interstate 94 between reference points 331.4 and 338.6. This scope of this evaluation was to visually and mechanically inspect the condition of the silicone and
preformed compression joint sealants for leaks caused by; adhesion failure (loss of bond), cohesion (loss of the joint materials ability to bond to itself), or spall related failures (edges of concrete saw joint
deteriorating). In an effort to rate the severity levels of joint and joint sealant damage, the "Strategic Highway Research Program (SHRP) manual on Distress Identification for Long-Term Pavement

Performance” was used as a reference. The joints were evaluated annually for four years.

Summary

The comparison of leaks relative to each of the two different sealants is obvious. In the 336 linear feet of joint sealant tested, the preformed compression sealant had an increase from a total of 485
leaks to 533 leaks during the period between the 1994 post construction evaluation and the 1995 evaluation but decreased to 227 in the 1996 evaluation and remained approximately the same in the 1997
and the 1998 evaluation. The decrease from previous levels was probably attributable to the smaller leaks developing into larger leaks, making the count less but the effective leaking area remained the
same or is increasing. During the evaluation there appeared to be as many leaks in the passing lane as in the driving lane. A comparison of the leaks, as shown in tables 1 and 2 include where joints had
a greater number of leaks in the 1994 post construction evaluation than what was tabulated for that same joint in the 1997 and 1998 evaluations. In most of these cases the leaks were so numerous that
only an estimate could be made.

The results of the evaluation of the contraction joint silicone sealant show an increase in total leaks. Of the 336 linear feet evaluated, the total leaks have increased from 19 to 107 to 222 to very
severe failure in 1997 and even more so in 1998. In 1996 this seemed attributable to many spall and puncture failures but inspection of the joints in 1997 and 1998 show a dramatic increase in the
amount of spalling failures, so much so that the joints are considered to have failed. The joint details in the construction plans show the silicone sealant to be installed in these joints at a thickness of 1/4"
and a width of 3/8", which results in an acceptable shape factor of 0.67. The typical newer low modulus silicone material used on this project can stretch up to 100% of its applied width or be compressed
to about 50% of the applied width. In theory it can stretch to approximately 3/4 of an inch, making the widest joints is at the limit of the sealants capabilities. It is possible that the silicone is pulling apart
the concrete.

The degree of damage to the sections utilizing the preformed compression joint sealant was assessed to be moderate to high severity. The degree of damage to the sections utilizing the silicone joint
sealant was assessed to be of high severity to total failure.

At this time the preformed compression joint seals are out-performing the contraction joint silicone seals by a wide margin. During the 1997 evaluation it appeared that both types of joints were failing
at an accelerated rate, however, since the evaluation of 1997 the silicone joint seal has continued to fail at even more accelerated rate and has essentially failed. On the other hand, the preformed
compression joint seals have remained relatively the same as in 1997.

An observation made while testing the joints is that the silicone joints have a preponderance of the spall failures. This could be due to improper construction techniques, improper sawing (sawing too
green) or the properties of the silicone may be such that when the joints expand the adhesive strength of the silicone is enough to pull the concrete apart at the edges of the joints. The number of
punctures developing in the silicone appears to remain constant with the 1997 findings but the spalling failures have essentially caused total failure of the joints. The preformed compression joint seals
appear to be failing due to loss of adhesion of the material to the sidewalls of the joint either from poor application of adhesive or failure of the adhesive. It is rather obvious from the 1998 evaluation that
the silicone joint seals have failed, there is a preponderance of spalls and the joints leaked over approximately 75% of their lengths.

Recommendations

In this study neither the silicone nor the preformed joint sealer achieved the results desired, neither worked as a joint sealant. Both keep the incompressible material out of the joint but neither keeps
moisture out of the joint. The preformed because of loss of adhesion and the silicone because of spalling. NDDOT is continuing to evaluate different types of joints and also is evaluating sections with
unsealed joints.
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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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Objective

The objective of this reportwas to determine which joint sealant, silicone or preformed
compression, hasthe best performance judged by durability and cost. This evaluationwas also
designed to determine which sealer will perform more effectively with the climatic changes North

Dakota experiences.

Scope

This scope of this evaluation was to visually and mechanically inspect the condition of the
silicone and preformed compression joint sealants for leaks caused by; adhesion failure (loss of
bond), cohesion (loss of the joint materials ability to bond to itself), or spall related failures (edges
ofconcrete saw jointdeteriorating). In an effortto rate the severity levels of jointand joint sealant

damage, the" Strategic Highway Research Program (SHRP) manual on Distress Identification for

Long-Term Pavement Performance” was used as areference. Thismanualratesjointsealant

damage levelsinthe following way:

Jointsealdamage: Any condition which enablesin compressible materials ora

significant
amountofwater toinfiltrate the jointfrom the surface.
Low: Jointsealdamagethatexistsoverlessthan10% ofthejoint.
Moderate :Joint seal damage that exists between 10%-50% of the joint.

High: Jointsealdamage thatexists over more than 50% of the joint.

Location

The jointmaterial wasinstalled on project IM-8-094(005)331. This project consists of the
eastbound lanes of Interstate 94 between the Casselton Interchange and the Mapleton
Interchange in Cass County, North Dakota. The project started at milepoint331.04 and ends at
milepoint338.63. The total length ofthe projectis 7.6 miles. The contractor was Progressive
Contractors (PCI). Preformed compression elastomeric and silicone jointseals were placed at

the followinglocations.



CONTRACTIONJOINT SILICONE SEAL

Station855+48.4to Station 882+78.4 Rt
Station983+11.1to Station 1014+76.1 Rt
Station1179+35t0 Station 1183+05.7 Rt

PREFORMED COMPRESSION ELASTOMERIC JOINT SEAL

Station1060+85to Station 1179+35Rt
Station1186+20.7 to Station 1250+11.8 Rt

A detailed drawing of the project overview and the individual sectionsisin the project plans
section, located inappendix A.

Concrete pavements tend to go through many cycles of contraction and expansion due to
changesin climatic conditions. Thisis especially true in North Dakota where temperatures can
range from40degrees below zero Fahrenheitto 120 degrees Fahrenheit. To allow for contraction
and expansioninthe concrete pavement slabs and to reduce the uncontrolled cracking ofthe
pavementsurface, asystem ofjoints are incorporated into the pavementstructure.

Transverse joints are planned breaks inthe pavement structure that are typically designed
to have acertain spacing along the length of the roadway and are skewed perpendiculartothe
roadway. Joints are animportant element of a pavementstructure, butthe principle disadvantage
is thata high percentage offailuresin concrete pavements occur ator near the transverse
contractionjoints. Thisis due towater infiltrating through failed joint openings and because foreign
materials can become lodged between the jointseal and the concrete.

Many joint seals fail within afew years after construction. Some joints fail to relieve (crack)
the pavementinitially and whenthe joints expand they may expand farther than designed. Also,
compressionjoint seals are notdesigned for tension. Whenthe joints open farther thanintended
the jointseal canfail. The failure willthen cause the compression sealto either fall into the jointorto
become detached fromthe face ofthe joint. In either case the joint fails and willnolonger properly

sealthejoint.



Construction

The contractionjointsilicone sealantused onthis projectwas alow modulus silicone rubber
called"888 Silicone Joint Sealant" made by DOW Corning. Itisaone-partcold applied material
thatcomes ready to apply, usuallyin 55 gallondrums.

The preformed compression elastomericjoint seals used onthis projectarea"V Series
Delastic preformed neoprene seal"made by The D. S. Brown Company. These preformed
compressionseals are neoprene (polychloroprene) based. Alubricantadhesive called
"Delastiseal" was used during installation to lubricate and bond the neoprene sealsto the joints.
The jointmaterials conform to the material specifications of Section 826 of the North Dakota
Departmentof Transportation Standard Specifications as shownin Appendix A.

The installation stepsincluded the initial sawing of the pavement to the desired depth within
24 hours of placement of the portland cement concrete (PCC), widening the joints to
approximately 3/8"wide, sandblasting, removing any debris, and installing the jointseal. Thiswas
the normal procedure followed by the contractor regardless of which type of sealantwas installed
and conformsto the construction requirements specified in Section 550.04.M of the North Dakota
Department of Transportation Standard Specifications. This partofthe projectwas completed
during September and October of 1994.

The firstannual evaluation was conducted in October of 1995 and January of 1996. This
evaluationwas both visual and mechanical. The mechanical inspection involved the use ofthe
lowa Vacuum Joint Seal Tester (IA-VAC) anondestructive broad coveragetester. The lowa
Vacuum Joint Seal Tester (IA-VAC), a chamber 48" long by 6" wide, uses avacuum pumpto apply
alowvacuum (0to 10 psi)to ajoint seal that has been sprayed with a soap-water solution. Any
unsealed areaorleak that exists along the jointwillbecome visible by the development of soap

bubbles atthe pointwhere airis escaping pastthe joint sealant.



ThelA-VAC System:
The lowa Vacuum Joint
SealTester (IA-VAC)

showninphotol,was ~ — =~

utilized inthefirst

evaluationofthe -

transverse joint : ,:.e ;% :.-_ ..'-3,? -:.

sealants. st Fd
ThelA-VAC i

systemappliesalow

vacuum (Oto 10 psi)to

the jointseal. The seal J&; '
hasbeen Sprayed with |5h0t0 1. (|A-VAC) joint séalant tester
afoaming soapy-water solutionas showninphoto 2. Thisunitis operated throughthe use ofa

vacuum pump and a portable generator.




Anyunsealed
areasthatexistalong
the jointwillbecome
visible bythe
developmentof
bubbles atthe leak
pointas shownin
photo 3. Thistesting
apparatusis
nondestructive andisa
broad coveragetester
asopposedto
destructive testing
methods suchas
coring.

Several

photographs of various
distress areasthatwere [
located inthe
preformed
compressionjoint
sealantsectionswere
takenfor explanatory
purposes. These
photoswillbe

discussedinthe

f o 'I:'I ..'-:' -..'I _':
el lo S "":'rf.l."ll'

following paragraphs. Photo 4. (IA-VAC) in use on a noprene seal
Photo 4 showsthe lA-VAC system asitis used on a preformed compression joint sealant

(station1074+96).
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Pﬁoto 5. Leaks depicted through window of IA-VAC

Photo 5, depicts several leaks by the presence of soap bubbles at the top of the IA-VAC.

After removing the IA-VAC apparatus(photo 6) evidence ofleaksiis still present.
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i

Photo 6. Leaks depicted after IA-VAC is removed




Theseleakswere
categorizedas
adhesionleaks since
therewaslittle spalling
around the jointandthe |
jointmaterial did not
appeartohaveany
deterioration.

Afew stationslater, at
station1135+00,
similarleakswere

found as shownin

photos 7&8. Notice
fromphotos 7 &8that
some oftheleaks
appearveryclose
togetherwhile others
seemto beisolated.
Some ofthe
leaks producedtiny
bubbleswhile others
produced larger ones.
Thismaybe

attributable tothe size

oftheleak oritmaybe : ) ___;- Xx . _
LA S F SO

anindicationofagroup Photo 8. Close-up of station 135+00

ofleaks



Photos 9 &10showa passinglanejointwith apreformed compression sealant thathasan
unusualamount ofleaks relative to the previousjoints.
The leaksinthis jointwere attributed to adhesive failure. Thisjoint, located at station

1094+95, is suffering asuccession of leaks across nearly its entire length.

el s

92895
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Photo 10. Close-up of Station 1094+95




Photo 11 showsaleakthatwas detected whichwas classed as being an adhesion leak,
however, uponfurtherinspection itwas determined thatthe jointitselfwasirregularin shape. The
irregularitymay have been caused by improper saw cutting practices. This may have causedthe

sealantto not be flush with the wall of the joint, thereby creating an opportunity for leakage.
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Evaluation of Preformed Compression Joint Sealants During Winter Months

Forthe cold weatherinspection Materials and Research selected certain joints thatwere
includedinthe warmweatherinspection of the preformed compression sealants. Many ofthese
jointsranged inwidth from 3/8"to%%". The sealantsinthese joints lookedto be in good condition.
Approximately one intwenty (1in 20) joints would be encountered that would be extrawide (5/8"to
3/4"). Inseveral ofthese extrawide joints the preformed compression seal was breaking away

fromthe wall of the jointand was starting to sink down into the joint. Thisis depictedinphoto 12.
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Photo 12. Failing neoprene seal
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Photo 13. Close-up view of failing neoprene joint

Photo 13isaclose up view of the same joint. Onthe bottom center ofphoto 13, peasize

pebbles are presentand have managedtolodge themselves between the jointwall and the
neoprene seal. The peasized pebbleswillinall probability remain lodged betweenthe jointwall
and the sealant. Whenthe concrete starts to expand as the weather warms the pebbles willkeep

the sealants from flushing up tothe jointwalls and create an opportunity for moisture to leak into the

joint.

11



Contraction Joint Silicone Sealants Evaluation
Photos 14 &15 showevidence of leakage usingthe IA-VAC system. Some ofthe leaksinthese

photos (Station 877+00) were attributed to spalling along the joint.
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Photo 16 showsaclose-up of aspallrelated distress thatwas leaking near ajoint

installed with silicone sealant (station 995+00).

Some oftheleaksincurred underthe "other" category were consideredto be bubblesin
the silicone sealant. Theywere probably formed during the construction ofthe joints.
Differencesinair pressureinthe applicator pump may have contributed to the forming of the
bubbles. This category includes leaks caused by an overlapping of the silicone material.
Conditions occurduring installation whenthe contractor either loses pressure in the applicator
wand or tries to apply the material too fastleaving agap and trying to restart the application

again.
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Evaluation ofthe et | i BRI
Contraction Joint = SR
Silicone Sealers
Photo 17
shows atypical
transverse joint
where silicone
sealantwas
installed. Thejoint
located at station
990+00isan

example ofajointin

good condition. Photo 1 ypical joint Wﬁersileselnt is aple |

The width ofthe jointwas measured to be 3/8". This was the same width of the jointwhen
itwas sawed inthefallof 1994. This appeared to be the case with many of the joints. Upon
furtherinspection itwas found that on the average, approximately 1 out of every 20 sawed joints
were extrawide (5/8"to 7/8"). Inseverallocations the silicone sealantwas beginning to break
awayfromthe walls ofthejoints.
Summary:

The comparison of leaks relative to each of the two different sealantsis obvious. Inthe
336 linearfeet of joint sealant tested, the preformed compression sealanthad anincrease
fromatotal of 485 leaksto 533 leaks during the period between the 1994 post construction
evaluationandthe 1995 evaluation butdecreasedto 227 inthe 1996 evaluation and remained
approximately the sameinthe 1997 and the 1998 evaluation. The decrease from previous
levels was probably attributable to the smallerleaks developing into larger leaks, making the
countless butthe effective leaking arearemained the same orisincreasing. Duringthe
evaluationthere appearedto be as manyleaksinthe passing lane asinthedrivinglane. A
comparisonoftheleaks, as shownintables 1 and 2, include where joints had agreater number
ofleaksinthe 1994 post construction evaluation than what was tabulated for that same jointin
the 1997 and 1998 evaluations. In most of these cases the leaks were so numerous thatonly an

estimate could be made.
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TABLE1. RESULTSOF THEPREFORMED COMPRESSION JOINT SEALANT INSPECTION

(1994,1995, 1996, AND 1997)

TOTAL LEAKS
TEST TYPEOFLEAK PER
LOCATION JOINT
SPALL ADHESION OTHER 94 | 95 | 96 | 97
94 | 95 | 96 | 97 | 94 | 95 | 96 | 97 | 94 | 95 | 96 | 97

1065+00 o| 4|3 |3 |17| 17 |15|15| 0|0 | 1| 1] 27 |21 | 19 | 19
1074+96 o] 0| 1|1 |28|3 |23 |00 ]| 1]|1]|28]3 |24 | X
1085+02 0| 0| 1| 1|4 | 45 |14 |14 | 0|0 | 1| 1| 46 | 45 | 15 | 16
1094+95 o| 0| o|o|66|5 |25x]|o0of|0]| 1| 1|66 |54 | 28 |Xxx

1105+00 o| 12 |0| o0 |3 48 |19|2|0|0]| 0| 0] 3|4 19 2
1115+00 2 | 2 | 1| 1|4 | 28 |25 x| 0|0 1| 1] 4 |2 | 26 | XX
1125+00 o|l o | 0| o |4 |3 |20 x| 00| 1] 1] 4 |3 | 29 | XX
1135+00 o| 0| 0| 2|43| 3 |24|2 |00 1| 1] 43|37 | 24 | 23
1145+00 o| o |o0o|o|18| 28 |16 |16 | 0| 0| 0| 0| 18 | 28 | 16 | 16
1155+00 0| 0| 1|1 |23|3 |21|{25| 0| 0| 0] 0] 23|37 | 22 | 26
1165+00 o| 0| o0o| 1|33 |17|100| 00| 0| 0] 3|3 |17 |1

1175+00 o|o|o|o |33 |122|6|0|0]|1]|1]|3]|3 |1 7

1188+00 o| o |o0o| 3|34 |11|4|0|0]|0]|o0]|3|48]|1n 7
1195+00 0o| 0|3| 3 |15| 4 (13|30 | 1| 0] 1|0 16| 4| 16 |33

TOTAL NUMBER OF LEAKS IN SECTION: 485 | 533 | 277

Otherrepresents: bubbles, overlaps, unknown
A"X"REPRESENTSALOCATIONWHERE THEREWERE SOMANY LEAKSITWAS

IMPOSSIBLETODETERMINEANUMBER. A"XX" REPRESENTSAJOINTTHATIS
CONSIDERED FAILED.
THE 1998 EVALUATIONS REVEALED THATTHEJOINTSWEREESSENTIALLY INTHE SAME
CONDITIONASINTHE 1997 EVALUATION. THEJOINTSFAILTOHOLD VACUUM BUTAREIN
PLACEANDKEEPINGINCOMPRESSIBLESOUT OF THE JOINT.
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TABLE2: RESULTSOF THE CONTRACTION JOINT SILICONE SEALANT
INSPECTION (1994, 1995, 1996, and 1997)

TOTAL LEAKS
TEST TYPEOF LEAK PER
LOCATION JOINT
SPALL ADHESION OTHER

94 | 95 | 96 | 97 | 94 | 95 | 96 | 97 | 94 | 95 | 96 | 97 94 | 95 | 96 | 97

856+00 o| 8 |14| x| 1|3 |w|w0|0o] 0| o0of| o] 1| 11|24 ]| X
859+00 o|l1|1|5s5|1fo0o|7|8]of|o0]|1]1]a1 1 8 | 14
862+00 o|l2|2|e6|0|2]|]2|4|0]0|0f|2]o0]| 4 4 | 12
865+00 o|3|5|1w0|ofjo0o|s5|7]0o|2]o0o|]1]|]o0] 5 |1]18
868+03 oflo|2|3]|]of1|[3|3|of0|o|a]|o0]f 1 5 | 10
871+00 o|l1|3|6|ofo|1|1]of0|o0of| 3]0 1 4 | 10
873+95 3|5 102|023 |a4a]ofo0o|of|2]3|7/|13]2
877+00 2| 4|5 |10|1|5 |13|2|0|1|0| 4|3 9 |18] 34
881+00 3 (18|19 x |51 |13 x|of|1]|1]|x]o0o]f|25]32]xx
883+00 o2 |5|x|]o|5s|8|x]of]o]|1]|]x]o] 7 |13]xx
885+95 1| 3| 7| x|o|l3|9|x|o|3|1]|x]|1] 9 |16 |XxX
888+97 o 7| 4| x]|o| 3 |[3|x]|o0o] 4| 1] x]o0] 14|43 ]|xx
893+00 1|14 | 9| x|olo|e|x|o]o|1]|x]| 1] 4|15 ]|XxX
895+03 o|l6 | 7| x]|]oflo|w|x]|o]|3|1]|x]|1]| 38|17 ]| X

TOTAL NUMBER OF LEAKS IN SECTION: 19 | 107 | 222

Otherrepresents: bubbles, overlaps, unknown
A"X"REPRESENTSALOCATIONWHERETHEREWERE SOMANY LEAKSITWAS
IMPOSSIBLETODETERMINEANUMBER. A"XX" REPRESENTSAJOINT THATIS
CONSIDERED FAILED.

THE 1998 EVALUATIONHASREVEALED THAT THE SILICONEJOINTSHAVE FAILED OVER
MOSTOFTHEPROJECT. DUEMOSTLY TOEXCESSIVESPALLINGOFTHECONCRETE
ALONGTHEJOINT. MOST OF THE SILICONE MATERIAL HASREMAINED INTHE JOINT, BUT
MUCHOFTHEMATERIALHASFALLENINTOTHEJOINTORISSOBADLY SPALLEDTHAT
INCOMPRESSIBLESAREGETTINGINTOTHEJOINTS.
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The results of the evaluation of the contraction joint silicone sealant show anincrease in total
leaks. Ofthe 336linear feetevaluated, the total leaks have increased from 19 to 107 to 222 to very
severefailure in1997 and even more soin 1998. In 1996 this seemed attributable to many spall
and puncture failures butinspection of the joints in 1997 and 1998 show a dramatic increase inthe
amountof spalling failures, so much so thatthe joints are consideredto have failed. The joint
details inthe construction plans showthe silicone sealantto be installed inthese joints ata
thickness of 1/4" and awidth of 3/8", which resultsin an acceptable shape factor of 0.67. The typical
newer low modulus silicone material used onthis project can stretch up to 100% of its applied width
or be compressed to about 50% of the applied width. Intheoryitcan stretch to approximately 3/4 of
aninch, making the widestjoints be atthe limit of the sealants capabilities. Itis possible thatthe
silicone is pulling apartthe concrete.

The degree of damage to the sections utilizing the preformed compression joint sealant
was assessed to be moderate to high severity. The degree of damage to the sections utilizing the
silicone jointsealantwas assessedto be of high severity to total failure.

Atthistime the preformed compressionjointseals are out-performing the contraction joint
silicone seals by awide margin. During the 1997 evaluation itappeared that both types of joints
were failing atan accelerated rate, however, since the evaluation of 1997 the silicone joint seal has
continued tofail ateven more accelerated rate and has essentially failed. Onthe other hand, the
preformed compression joint seals have remainedrelatively the same asin 1997.

Anobservation made while testing the joints isthatthe silicone joints have a preponderance
ofthe spallfailures. This could be due toimproper construction techniques, improper sawing
(sawing too green) or the properties of the silicone may be such thatwhen the joints expand the
adhesive strength ofthe silicone is enough to pull the concrete apartatthe edges ofthe joints. The
number of punctures developing inthe silicone appears to remain constant with the 1997 findings
butthe spalling failures have essentially caused total failure of the joints. The preformed
compressionjointseals appearto be failing due to loss of adhesion of the material to the side walls
ofthe jointeither from poor application of adhesive or failure of the adhesive. Itisrather obvious
fromthe 1998 evaluation thatthe silicone joint seals have failed, there are a preponderance of

spalls andthe joints leaked over approximately 75% of theirlengths.
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Recommendations

Inthis study neither the silicone nor the preformed joint sealer achieved the results desired,
neitherworked as ajointsealant. Both keep theincompressible material out of the joint but neither
keep moisture out ofthe joint. The preformed because ofloss of adhesion and the silicone because
ofspalling. NDDOT is continuing to evaluate differenttypes of joints and alsois evaluating sections

with unsealedjoints.
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550
850
550
560
580
560
702
704
704
704
704
704
704
704
704
704
708
708

708

CODE
0192
0193
0240
0809
oasa
0959
2040
2044
1580
1500
2005
0100
6100
0104
1000
1052
1060
1085
1067
1081
1087
0300
1300

2240

ESTIMATED

ITEM DESCRIPTION

V1IN NON REINF CONC PVMT (550 PS1 FLEXURAL)
111N NON REINF CONC PYMY (900 PSI FLEXURAL)
DOWELED CONTRACTION JOINT ASSEMBLY

PREFORMED ELASTOMERIC COMPRESSION JT S£AL 9/18IN

LONGITUDINAL JOINT SILICONE SEAL

CONTRACTION JOINT SILICONE SEAL

PORTLARD CEMENT

FLYASH

PREPARE STOCKPILE SITE

REMOVAL OF CONCRETE PAVEMENT

10IN NON-REINFORCED RECYCLED CONCRETE PAVEMENT
MOBILIZATION

FLAGGING

OBLITERATION OF PAVEMENT MARKING
TRAFFIC CONTROL SIGNS

TYPE 111 BARRICADE

DELINEATOR DRUMS

TRAFFIC CONES

TUBULAR MARKERS

VERTICAL PANELS (BACK TO BACK)
SEQUENCING ARROW PANEL - TYPE C
FIELD LABORATORY - TYPE C

DITCH CHECKS

SEEDING TYPE B - CL 11

QUANTITIES

NIt MATNLINE
sy

SY

LF 38,216
LF 46,816
LF

LF 16,094
TON 6,708
TON 1,600
L SuM 1
Y 104,895
5y 103,473
L Sum 1
# HR 200
SF 100
UNIT 5,152
EA 10
EA 12
EA 183
EA 50
EA 101
EA 5
EA 1
LiF 300
ACRE 98

CROSSROADS
AND RAMPS

1,680
1,612
2,282
4,224

5682

133

1,406
8,454

| A s a7

FED. AID PROJ NO. SHeE

8 |ND.

IM-8-094(005)31

1

SHRP
SECT10NS

14,405
106,033

19,024

27,828

ToTAL

14,408
10,033
58,020
48,328
2,282
48,148
¥,260
1,733

1
106,301
111,927
1

200

100
5,182
10

T2

163

50

101

300
103
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FED. AID PROJL NO.

£ TATE]
8 |N.D. IM-8-094(005)331

“
n
-

JABLE OF CONTENTS
SHEET . STANDARD )
N0 DESCRIPTION —-NO = DESCRIPTION
1 Title Sheet D-704-8 Breakaway Systems for Construction Zone 3Signs
2 Table of Contents D-704-9,10,11,12,13,14,22,& 24 Construction Sign & Barricade Location Detoils
3 Scope of Work D-704-35 Sign Layout for One Lane Closure(lnterstate)
4-9 tNote Sheets I-704-42 Road Construction Guide Sign
10-14 Estimated Guantitles D-706-1 Type C Fleld Loboratory
15 Basis of Estimates & Aggregate Dota p-70B-2 Temporary Erosion and Sitation Controt
16-38 Typical Sections D-714-4 RCP Culverts and End Sectlons
39-44 SHRP Poavement Detalls D-714-22 Concrete Pipe Ties
45-48 Joint Detalls D-754-20 Mie Post(Expresswoy-Freeway Use)
49-52 Roamp Details D-754-21A Reflectorized Delineotors
53' Edge Drown Dutlet Pipe, & Heodwall Details b-734-22A Typical Interchonge Delineation
S4-62 Trafflc Control D-762-2 Interstote Povement Harking
6£3-64 Durbin Seporation Plan L Profile D-762-4 Pavement Marking
65-67 Soil Profile D-764-1 Beam Guardrail-General Detoids
68-78 Pipe Extension Subgrade Repoirs, & Subcut ot Pipe D-764-2 Modified Et:centrlc Loader Terrinal
75-80 Weigh In Motion Systen D-764-2A Diaphrogm Buffered & Strut & Yoke Detail
81 Molsture Sensor System D-764-34,8 S W-Beam Guordroal ot Bridge Ends
82-102% Signing Detalls D-764-9 Guardral at Bridge Ends
103 Typical Surfocing ot Bridge End Guardrad D-764-13 Typicol Groding ot Bridge Ends With Flared W-Beoam Guoardrail
104-123 Guardrail Layouts D-764-17 Guardroll ot Dbstructions
124-128 Fencing Loyout D-764-21 Typical Grading at Dbstructions
129-142 Cross-Sections D-764-32 Three Coble Guordral
143-147 Pt Plats D-764-36 Three Coble 'Guordruu ot Hozords
D-770-1 Concrete Foundations—Traffic Signal & Highwoy Lighting
D-772-2

%Sheet 9B hos been deleted.
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TRANSVERSE CONSTRUCTION JOINT
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Dowel Splicer Bar
#7 Def. Rebar
Grode 60
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IOSODODT R
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_[ 2 3/8° \ * 8 x 6 Thin Woll Conduit

1" % x 6" Ctosed Cell
Backer Rod Inside Tuke
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DETAIL “A*

Dowel Splicer Bar
Basket Assenbly \

/— See Detad A

End of Day‘s Run

==
Tret 3/4'—' /
Stoke Assembly on Grode
4 ®

L)) Full Depth Sow Cut
Previous Doy's Pour \ /Renave End of Poured Concrete
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. W 7/32°
Seal to be mstalled Max S5/16"
9s16* 178° to 1/4" below
top of PCC Pavernent

L=1/16* Max t-tr2
| 1 5t St _L ti
2 NHd Step.
—={ 170
CONTRACTION JOINTS
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lexturc coalings as specified. Treated concrele shall be surface dry within 30 minules
after application.

822.02 TESTING.
The treated concrete shall meet the following requirements:

A. Absorption.

Test Duration  Max. Absorption Method
Waler Immersion 48 hrs. 1% by weight ASTM C-642
50 days 2% by weight ASTM C-642
B. Chloride Ion Penetration.

Test Duration  Max. Absorption Cl- Method

Salt Water Ponding* 90 days 0.75 1b. per cu. yd. AASHTO T-259
Depth: 1/2 inch AASHTO T-260
1o 1 inch

*Based on non-abraded specimens.
C. Treatment Penetration.

Test Minimum Depth Method
Penetration 0.15 inch DOT Procedure

D. Vapor Permeability.

Treated concrele shall retain its moisture vapor permeability as determined by the De-
pariment’s test procedure.

hg
t
o
SECTION 824
DAMPPROOFING AND WATERPROOFING
§24.01 PRIMER.

Primer for use with asphalt in dampprooling and waterprooling shall meet AASHTO
M-116.

824.02 ASPHALT FOR DAMPPROOFING AND WATERPROOFING.
Asphalt for dampproofing and waterproofing shall meet AASHTO M-115.
824.03 WOVEN COTTON FABRIC.

Woven collon fabric saturated with bituminous substances for use in waterproofing
shall meet AASHTO M-117.

2602 A3

824.04 BLACK POLYETHYLENE MEMBRANE.

Black Polyethylene Membrane shall be a black polyethylene sheeting 0.010 inch thick
plus rubberized asphalt 0.060 inch thick for a total nominal thickness of 0.070 inch.
The exposed face of the rubberized asphalt shall have a removeable covering which
shall remain on the membrane until it is ready 1o be placed.

A. Primer. The primer 10 be used with black polyethylene membrane shall be a lype
recommended by the membrane manufacturer.

B. Joint Sealing Mastic. The joint sealing mastic shall be a type recommended by
the membrane manufacturer.

SECTION 826
JOINT MATERIALS

826.01 GENERAL
Each shipment shall be marked by the manufacturer with the name of the malerial,

name of manufaclurer, brand name, weight, baich number, and if appiicable, the pour-
ing temperature recommended by the manufaciurer.

826.02 MATERIALS

A. Hot Applied Joint Sealant.

1. Typel ...................... AASHTO M301 (ASTM D-3405)
2. Type2 .. ... AASHTO M301 (ASTM D-3405)
with the following modifications:
Penetrationat 77°F. ............ 9 - 150
Bond at -20°F., 3 cycles,
200% extension .............. Pass
The Sealant shall weigh not less than 9.0 nor more than 9.35 1bs./gallon.
3. Typed ... e, The sealant shall meet the following re-
quirements:
Penetration,
aaTTF.mm/l0 ... e 130 + 20
at 0°F. ... e 40 min
Flow,cm ...... .. i it e, 3 max
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Elongation, (icasile adhesion)

ALTTF (1) o e e 600% min
al-20%F, (2) ... e 300% min
Bond Test
al-20°F, 100% Ext. (3) ... ... Pass, 3 cycles

Test methods as described in ASTM D-3407 except as noted for modifications,

(1) Test Method ASTM D-3408; sample modified to 3/4 inch by
3/4 inch by 2 inch.

(2) ASTM D-3407 Bond one cycle; sample modified 1o 1/2 inch by
1/2 inch by 2 inch.

(3) Siandard sample; extension increases 1o 100%.
Type 4.

The hot applied sealant shall be an extra Jow modulus material composed of
a homogeneous blend of virgin polymers, plasticizers, special fillers, and as-
phalt compounded specifically for the sealing of cracks in asphalt or con-
crete pavement. This material shall be melted in an oil jacketed kettle
equipped with an agitator, pump, and temperature controls.

The materials shall be flowable and self-leveling at application lemperatures
and shal{ meet the following physical requirements:

Cone Penetration, mm/10
LT . i 145-170
atOF. e 50 min
Flowat I40°F.,cm . ... . ... it iieanns 1.0 max
Resilience, % . ...oovienir it it i i 50 max

Static Tensile Modulus
100% exlension at 0°F., psi

The penetration, flow, and resilience specimens are prepared and tested in
accordance with ASTM D-3407,

The static ensile modulus test is conducted as follows:

A 1/2 inch by 2 inch by 2 inch concrete bond specimen is prepared per the
ASTM D-3407 procedure. After conditioning 24—72 hours at ambicnt tem-
perature, the specimen is placed in a freezer maintained at 0°F. (+2°F.) fora
minimum of two hours. The specimen is then placed in the jaws of a static
tensile lesting apparatus, which is also being maintained at 0°F. in the
freezer. This exiensometer shall be capable of maintaining extensions for
long periods of time, and shall be capable of measuring forces in the 2-50 Ib.
range.

The specimen is then sireiched within 30 seconds to 100% extension,
1/2 inch to 1 inch. The test specimen is held in this static extended state at

826.02 B.1

0°F. for a total of 24 hours. Readings are taken aller two hours and 24 hours.
IT over 10% adhesion loss is experienced during exicnsion, the material
should be considered a failure and be subject 10 retesting. The tensile
modulus values during 100% e¢xtension at 0°F. shall be calculated at follows:

m = tensile modulus in psi
4 sq. in.
Prior approval of any specific scalant malerial shall be required from the Ma-
terials and Research Division. '

The crack sealant compound shall be packaged in sealed containers. Each
container shall be clearly marked with the name of the manufacturer, the
trade name of the sealant, the manufacturer’s baich and lot number, the pour-
ing temperalures, and the safe heating temperature.

A copy of the manufacturer’srecommendations pertaining (o the heating and
application of the joint sealant material shall be submitted to the Engineer
before the commencement of work. These recoinmendations shall be ad-
hered to and followed by the Contractor. The temperature of the sealer in the
field application cquipment shall not exceed the safe heating temperature
recommended by the manufacturer. Any given quantity of material shall not
be heated at the pouring temperature for more than six hours and shall never
be reheated. Malcrial shail not be place if ihe temperature is below the manu-
facturer’s recommended minimum application temperature.

Mixing of different manufactures's brands or different types of sealant shall
be prohibited.

Scalant matcrials may be placed during a period of rising temperature afler
the air temperature in the shade and away [rom artilicial heal has reached
40°F. and indications are for a continued rise in tcmperature. During a period
of falling temperature, the placement of scalant malcrial shall be suspended
when the air temperalure, in the shade and away [rom artilicial heat, reaches
40°F. Sealants shall not be placed when the weather or roadbed conditions
are unfavorable.

B. Cold Applied Joint Sealant.

1.

TypesS ... Low Moxdulus Silicone Sealant.
The Low Modulus Silicone Sealant shall be furnished in a one part silicone
formulation. The silicone sealant material shall have a movement capability
of +100% and —50% of joint width. This material shall meet the following
requirements:

Test Limit Methed

Flow 0.3 inch maximum ASTM C-639
Extrusion Rate 75-250 grams/min. ASTM C-603
Tack-Free Time 20-75 minutes ASTM C-679
Specific Gravity 1.010-1.515 ASTM D-792,

Method A
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Durnmeter Hardness
Type A2 (Curcd 7 days
aL TT°F, £ 3 and
45% w 30% R.H.) L0-25 (0°F.) ASTM [n7240
Tensile Suess (an
150%% elongalicm,
T-day corc st T7°F, £ 3
and 15% to 50% R.H.) 45 psi maximum ASTM D=412
(D C)
Elongation: {7-day
cure al 7T°F. 4 3° '
and 45% 10 55% BLH) L200% mvin imom ASTM D412
(Die )

Movemenl capability and  No adbesive ar
adhesion [7-day cure cohesyve [milure

in s, TOF, £ 37 then aller 10 ciyeles (0°F.)
7 days in waler, TT°F. L 3°)

ANTM LTIV

Bonded o concrete nvomtar 50 psi manimuom AASHTO
concrele biguats : T-132=»
{air cured 7 days al

TTF. £ 3%)

- .

i

A ) ek by 2 imch by 3 inch concets bock shall be prepaned secordiag s ASTM C.719. 4

= H'-I'-Il"-hrﬂll"hHIID-IHIHHHJthtl-n.Tnirn:Ewnfhh:tdldlluﬂzdh-iq-H'.I:
imch on ewch enl af the specmon uesealal, The depih of e pealant shal] b 33 ineh s the
whdth |2 inch. The vealent thall be subsect i o movemend socording to ASTRC-T1G g e iz
of I8 Mp::l‘#-l.ﬂﬂcﬁﬂ:iiddi'rd-lnmﬁm e ik s mdirring b i sl
L ik wndkih.

**Briueis, meolded scooading ta AASHTO T-132, chall be sawed in half and beamded wich -

prmimaichy 10 mils of seslem snd 1eaed uikng el eriiimg, AARITO T 132, The brigectr

shiull e dried 1o s comedand weight inanoven ot 100°C. £ 5% They ehall be iosed i iemriona s
Tesding. mic of 3 inchfsaimse.

Backer rod shall be of a non-moisure absorbing, resilient smaterial cumpat:
ibile with the sealant. No bond of réaction shall ocour betwsen B rond aivd the
sealamL

. Prefirmed Expanshon Juint Fillers for Siruclural Coustruction,

e vivreren .- AASHTO M-1173
. Frefurtned Expansion Jodnt Filler for Concrede (Biluminous Type)
e eiassaiaiasassssbersaiecamrerinanacananearasss MASHTOM-33

Rubber Geskeis. . ... ... .. ................ AASHTOM.198 (Type A)
Flexible Plastic Gackets. ., ... ., AASHTO M- 198 (Type B)
i, Freformed Elasiomeric Compression Jomt Seal for Concrele.

. AASHTOM-7H)

EI001 A

SECTION 530
PIPE

EMLNT CONCRETE FIPE.

A
H.

Concrele Sewer, Storm Deain, and Culvert Pipe. . MASHTO M-85

Reinforced Convcrele Calvert, Storm Drain, asd Sewer Pipe, This pipe shall
meel AASHTO M-170, M-206, or M-207 fw the specified dizmetecs and
strength class excepl that aggregate shall meet AASHTO BMBD, Clarss B.

Precast Reimforced Conorele Mankole Sections, .. ..... AASHTO M-199

Fasieners and Tie Bolis. Tie bolts and muis shall be of steel mesting ASTM
A-307 Grale A, Washers shall be of slee] mesting ASTM A-366 ar ASTM

;;jﬁ'ﬂ. Fastener castings shall be geay inon castings meeling ASTM A-48 Closs

330,02 METAL FIFE.

A,
B,

L

E.
F.

Dustile Irun Sewer Plpe. . ..., .. e iaee e, ARTM AT4G
Melallic [I-irl-l:lrr Alurding I'I} Comnted g |.'||!‘|I|:] Sleel Culverisand ader-
L L - -1 2 I | 0] Y .|
Corrmgated Aluvminem Alloy Culvents and Underdrains, AASHTO b-196

Smooih Wall Steel Fipe Culvert, Suwith wall sicel pipe culveri shall be
wkled sict pnpe ol acw matenial, mecting ASTM Specificatons A-139, Grade

B wilh & mimimum yickd sieigl of 15,000 psi, The folluwing minimon walt
Uhickness shali be used;

Minimuni ¥Wall Thickness Minimum Wall Thickmess

D¥ium eler Through Roadway Through Railroad
of Pipe Embankment Emhbankmeni

24 inches 0.250 anch 344 inch

0 mches 0.362 anch G irich

16 inches 0375 ach A6 ik

Struciural Flate Fur Fipe, Fipe Arches, and Arches, ... AASHTO M. 167
Aluminumn Alloy Sireciural Piate for Fipe, Pipe Arches, and Arches.

83003 PLASTIC PIPE.

A,

Flasile Pipe for Nun-Pressure Drainage of Sewage and Surfoce Water {oul-
side bitlidingx). Plastic pipe for non-pressure drainage of sewage and surlace
water shall mect the Mollow ng:



SO 2

lushed alignmcat. Forms shall be sed sufTiciently in advance of laci =
Crede W provide dme for the Engincer 1o chesk line w;mdr-'l-lrt hTi.lh af
fowiars m place shall be equal b0 the: anlicipated Knear leet of pavcmenst (o be

placed iy 2 hours. Forms which are disturbed shevw cvidence
ble Founation thatl e reep. () C il a0 wsta-

3. Slip Form Paving.

a.  Line and Grade. mm[nmt will w2 mhm Slikes for estab-
lighing the finished tine and grade uf the pavenent. Tle Contractor shall
erect and maintain the neceszary tat lines for aperating the awomatic

?swmnﬂunl prescrve the line and grade stakes sey until the pavemicat

b. Placing Concrete. When placing comcrole pavemen] on a divided high-
way, the four-food insile mainline shoulder and the two §2-fout dril.lﬂ.g
lanes shatt be placed in one continuous opesation. Concrete shall be wni-
lormly placed at a rate and comsisiency (hal produces a dense and Biome-

gencows pavement with 2 minimum amound of manmal fnighing.

Vibamation shall be accomplistied witl vibemling tubes of arms warking

i the concrele, ar wilh a vibating sorecd operating onthe surface of [he
COnCTels, '

The sl?!:”I':m paver shall be in @ contmuous Gorwand move-
mend, All concrete mixing, Jdelivering, placing, and speesding opera-
ticms sheall b:mml-'am:l_w provide a continuwous and uniform I‘u':fr::ﬂ
movenacnl withoul stopgring and restarting e paver.

I Torwand wworvement of the paver is stopped, all vibeati d ;
clements shall be sopped immediaely, i

T1-%

H. Phacing Reinforcemment. Reinforcement, when specilied, shall be installed ac-

Eﬂ!‘td::%m d:tl.ﬂs sl:qu;ln- |l1l|: Plans, The seinforcing steel shall be free frim
+ P, painl, grease, mill scale, and loose or thick rust which i
St i ity reh ool imgsr the

ﬂnmmmmtluuyhmmamﬂmhmtmm .

w“ﬂé {I‘il; rl:iic!il:lim niy be inscrted in dhe plastic cm“ﬂ,
mex handcal devices afier the le: has beon spread, k-

Coasolidatea 30 full dos conceele has 8 Sk -oll, ang

The vestical location of e reinfonoesment in the
] e Jovatio hardcaed coneeele shall be as

Joints.

1. Gemeral. Joinis in concrete pavement shall be of the design spocified and

ﬁrﬂmm ';rﬁﬁmf and locations shown. The ramp joints
CAM Liper Ve the same sfexcing sequence as the L
1M¢mmnlumjnnlmr$ - e

2. Transverse Contraction Joints. The coniraction joims shall consisi of
weakencd planes creaicd by sawing on main line paving amd by either saw-

SECA LR

g, inserting prefonacd inserts, of fonoing grooves m The pavement sarlace
un shoulders, small areas or wpers, The kocation of grooves o be foomed o
sawed shall be cleasly nod accorately marked on ibe plastic concrele surlace
by Uhe Combracior, When specified, the contraction joinis shall inchede a boad
transler device,

Sawed contraction joints shall be cut o the cequired dimengions with cguip-
ment mesting Seclon 15302, The time and seoueence of sawing shall be ad-
Jusied 5o all pinis are cot hefore uncomtsol led cracking occurs, and 1o permit
sawing wilhout excessive taveling. JToimes shall be sawed within 24 howrs 1o
prevent uncoatrolbed cracking. Uncontrolled cracking that occurs shali be
rouied, cleaned and sealed acoording to Section 55004 M. 3 at the Contrac-
tor's expense. linmediaicly aller sawing, ihe joint shall be Mushed with witer
under sulTicient pressure lo remove regidue 120t by the sawing opecation. 1
an uncantrolbsd crack oocurs wilthin 5 fectof say proposed joind kocation be-
Fore oF during sawing, the joini shall be omited and sawing of the joint dis-
continued. Any joint spwed within 5 fest of an wncootrolied crack shall be
repaired al the Contracioe’s expense. When sawing is perfornsed before re-
mowving side frms, the inidal saw cut will extend oo within 12 inchor less of
the swdc Torms, IF e forms have been removend, the saw cut will be extended
to the edges of the slab, Any curing media removed during sawing shall be
wnmediately replaced.

Before installing silicone scalant o preformed elasiomeric compression
it sezl, all joim grooves shall be inspocted and spalls which ase greater
than $#4 inch in depth shall be repaired by patching wiih an approeed epany
mewriar meeling Seciion 806. Loose concrele shall be removed lram the
spalled arca and the area hall be thoroughly cleansd. Heavy sheets of poly-
ethylene, polyvinyl chlonide, or other suilable material which do ot bomd e
ihe cpoxy shall be insecied in the joinl groove 10 form the [aces of the spalled
patch. Afier cleaning, the spalled susface shall be primed with a brush appli-
cation of epoxy binder, and am epoxy morar of woweling consistency shall
be: placed in e spadica acca and finished as the original pavement swisce.
The cpoay hinder components shall be mined in proponions and by methods
reconvinerdsl by the mamulaciurer, Afler the cproay binder 18 thoruughly
minced, dry concrete sand shall be hiended into the mixisine b give dn epoxy
moniarof towelablo constency. Paiching of gpalls shall be done only when
i wir and pavemvent iemperatine is above 40°F, Dvy concrele siowl shall be
sprinkled ondo the fresh epoxy moriar surlace 10 el iminaie any gloss, Afver
b epoey moria kas cored, ihe vecris dhall be remored,

Fonmead contaciion joinis shall be consitucied by installing sn approved
preformed insert ino the plastic concrete befose (nal swrface lnishing, The
inserts shall be vibeaesd into place or installed ina groove formed by a wibrat-
ing culier bas, The ingerts lop edges shabl be Nush with the concrete sueface,
Any voids, depressions, of ridges of concrele caused by installing inseris
shuall be filked or removed by hand-{inishing methods, and the surface scross
the joint shall be suraight-edged according ko Secion 550,04 1.5. The groove
focmed by Lhe inscois shall be perpendicular 1o the pavement surllace, (s &
Ihe required alipnmend, and comtinacis along Bse foll lenglh of e joind. n-
seris, excepd (hose designed 10 remain, shall be remowsd wilthoul damage i
sdijacenl conciele,
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When specified for use with the transverse contraction joint the dowel bars
shall be held in the specified position parallel (o the slab surface and 1o the
centerline within a tolerance of 1/8 inch per foot verticaily and horizonially.
The dowel bar assembly shall be an approved metal supporting device se-
curely staked to the roadbed and shali hoid the dowel bars at the correct spac-
ing, alignment and clevation. The position of the load transfer units shall be
accuraiely marked with steel pins, or other precise methods, to locate the
transverse joint over the center of the dowels.

A thin uniform coal of concrete form release agent shall be applied to the
dowel bars within one hour of being covered with concrete. The release
agent shall be a non-staining, liquid chemical agent free of kerosene, oil, and
wax. The release agent shall provide positive separation between the dowel
bars and Lhe concrete, shall not penetrate the concrele, and shall not attract
dist or other deleterious matter. The flash point of the chemical release agent
shall not be less than 150°F.

Transverse Expansion Joints. The expansion joints shall be formed by in-
stalling preformed expansion joint filler at designated locations.

Dowel bars shall be installed in the expansion joint 1o act as a load transfer
device. The dowels shalt be held in the specified position parallel (o the slab
surface and cenierline by a metal supporting device securcly staked to the
roadbed and shall hold the dowel bars al the correct spacing, alignment, and
elevation. The dowel bars shall be placed within a tolerance of 1/8 inch per
foot ventically and horizontally, The “free™ half of each dowel shall be
coated with a thin uniform coat of concrete form release agent and covered
with a metal or plastic dowel cap or sleeve. The caps or sleeves shall fit the
dowel bars tightly, and the closed end shall be watertight. The release agent
shall be a non-staining, liquid chemical agent free of kerosene, oil, and wax.
The release agent shall provide positive separation between the dowel bars
and the concrete, shall not penetrate the concrete, and shall not attract dirt or
other deleterious matter. The flash point of the chemical release agent shall
not be less than 150°F.

Preformed expansion joint filler shall be of the dimensions shown on the
Plans and shall extend across the full width and depth of the slab at each
transverse expansion joint. Filler shall be furnished in individual sections
having a length equal 10 the pavement slab width being poured. Filler shall
be accurately prepunched to fit snugly around the dowels.

The expansion joint assembly shall be securely staked to the subgrade. Un-
less the preformed filler is adequately supported by a load transfer assembly
or other device designed to remain in the pavement, a suilabie installing bar
or header shall be used 1o support filler during ptacement and finishing of
adjacent concrete. Filler shall be installed perpendicular to the pavement sur-
face and true 1o the designated line of the joini. Where more than one section
of filler is permitied, abutting ends of individual sections of filler shall be
neatly and securely jointed without any gap or offset between sections, The
botiom edge of filler shall extend to or slightly below the bottom of the pave-
ment. The top edge of filler shall be approximately 1/2 inch below the pave-
ment surface. During placement and finishing of adjacent concrete, the lop
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edge of filler shall be protected by a removable channel cap having flanges
not less than I 1/2 inches deep. An aluminum channel cap shall not be used.

Instaliation of the expansion joint assembly shall be approved before any
concrele is placed against the joinl. Equal pressure shall be maintained
against both sides of the preformed filler as the concrete is placed, and an
approved internal vibrator shall be used to consotidale the concrete on each
side of the joint. After the concrete has been placed and finished, the protec-
live channel cap shall be removed, the top edge of the filler shall be exposed
over its full width and length, and the concrete on each side of the joint shall
be edged (o the specified radius. After the side forms have been removed,
any concrete which flowed around the ends of the joint shall be removed to
expose the full thickness and height of the filler.

The expansion joint shall be sealed with a low modulus silicone sealant
meeting Seclion 826.02 B, All materials and installation methods shall meet
Section 550.04 M.3.

At structures projecling through, into, or against the pavement, qxpansion
joints of a preformed or poured type shall be construcled as specified.

Transverse Construction Joints. A transverse construction joint shall be
installed at the end of each day’s pour and whenever the elapsed time be-
tween placement of successive batches or loads of concrete eg&ct_aeds 45 min-
utes. Transverse construction joints shall not be instaited within 10 feet of
any other Lransverse joinl,

The transverse construction joint shall be formed by installing an approved
dowel splicer bar basket assembly. The dowel splicer bar assembly shall
hold the dowel splicer bars parallei Lo the centerline and slab surface. The
dowel splicer bars shall be placed within a tolerance of 1/8 inch per foot ver-
tically and horizontally.

The dowel splicer basket assembly shail be staked perpendicular 1o the cen-
terlinc and marked. The Contractor shall pave over the assembly far enough
10 maintain the elevation of the top of the slab. A full depth saw cut shall be
made to expose the dowel splicer bar, the excess concrele shall be disposed
of and the threaded dowel extension bar shall be installed.

After the adjacent slab is placed the construction joint shall be sawed and
sealed as specified.

On shoulders or urban projects where the Engineer determines it is not feasi-
ble 10 install a dowel splicer bar basket assembly the transverse construction
joint shall be formed by installing an approved header shaped to conform to
the cross-section of the slab being plaged. The header shall be rigid and se-
cured 10 prevent bulging or displacement while adjacent concrete is being
placed and finished. The face of the header in contact with the concrete shall
be perpendicular to the pavement surface and shall be at right angles to the
pavement centerline. A two picce or other approved header s!m!l be designed
to accommodate proper placement of any dowel bars or reinforcement ex-
tending across the joint and to allow removal without damage o the con-
crele.
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Immediately following the grass carpet drag, the surface sh i
transverse mctal line f in.ish. The tining dcvicg shall consist of : ;Ih:?lcg rlgfvnn?
Lines caqule of producing grooves at approximalely one-inch centers with
groove wnd'lh_s of 1!8 inch and groove depths of 1/8 10 3/16 inch. There shall
be no line [ inish within t 1/2 inches of the transverse contraction joints. The
texturing equipment shall be self-propelled and mechanically operawt'?l.

Imprinting Pavement. After texiuring, the survey station n

imprinted into the surface by the Conlrgaclor aboutyone fool fi ﬂ-.bf]ﬁ Se':lagl(le g‘;
the pavement so the numbers can be read in the direction of traffic dri ving on
the outside sho_ulde!'. On 2-way roadways, the station numbers shall be im-
prinied in the direction of stationing. In addition al the beginning and end of

each day's pour, the station number to the near
bt odne oy : ¢st foot shall be placed at the

The month, day, and year shall be imprinted.at the beginni

3 ,day, ginning and end of each
day’s pour ncar the edge of the slab opposite that used for stationing so the
numbers can be read in the direction of the pour,

The Contractor shall furnish devices for imprinti
u ' printing the pavement. The nu-
merals shall be 3 10 4 inches in height and at lf:aslg 1/4 illl)ch in depth, ™

K. Curing Concrete.

eT—-¥

General. Curing shall be accomplished using a wetied fabri i

pervious membrane cure. Any specified mé;lhod of cure m‘;;ul;: ?:523 It;?xl
gmlhods shall not be changed without approval. All concrete pavcment shall
be cured for a period of at least 72 hours unless hi gh-early sirength concrete
is utilized. Curing may be suspended for high-early strength concrete when
the pavement has' attained the minitmum strength specified in Scction
550.04 0. [or opening pavement to public traffic. Curing shall begin as soon
as lht? curing cover can be placed without marring the concrete. If hair-
cracking develops before placing the curing cover, curing procedures shall
be modifi ied 10 prevent loss of moisture by utilizing a fog spray of wateror a
welled fabric. If I_la:r-cracking continues, concrete placing and mixing shall
be suspended until a solution has been found. Failure to provide (a) sulTicient
cover material of the type specified or (b) the interim cure utilizing a moist
fog or moist fabric, will be cause for immediate suspension of concreting

operations. No pavement shall be left exposed more th i i
e appie havern: po. an 30 minutes without

Welted Fabric Cure. This method of curing consists of covering pavement
with wet mats of cotton, burlap, or other approved highly-absorptive fabric

Mats shall be placed 10 cover the entire pavement surface and, the exposui
sides of the pavement when the forms are removed. Fabric mats shall be kept
wel 1o maintain [ree water on the pavement surface continuously during the
curing period. Tht; fabric mats shall remain in position for at least 72 hours

or after 12 hours if the mats are replaced with impervious membrane. '

Liquid Membrane Cure.

a.  General. A uniform fitm of an impervious, ile pi
, lype 2, while pigmenied,
membrane cure shall be sprayed over the surface im mediately after the
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free waler [rom the final surface finishing has lell the sur{ace. The cur-
ing compound shall be thoroughly mixed and applicd with spraying
equipment meeting Section 153.11. Curing cover that is damaged
within the curing period shall be immediately recoated. If side forms are
removed before expiration of the curing period, the exposed sides of the
pavement shall be immediately sprayed with curing compound at the
rate specified for the pavement surface.

b. Application. The impervious compound shall be applied to the pave-

ment surface in one or 2 applications. 1f 2 applications are ulilized, the
second application shall be made within 30 minutes of the [irst applica-
tion. The total rate of application shall be at least one gallon per 150
square (eet of pavement. Joints requiring sealing shall be protecled
against enlry of curing compound.

Removing Forms, Side forms shall remain in place for at least 8 hours, and until

the concrele has hardened 1o the extent that the forms can be removed withoul
damage 10 the concrete. Pry bars shall not be used against any new pavement 10
remove [orms. Any pavement damage resulting from form cemoval or use of
form pullcrs shall be repaired at the Contraclor’s expensc.

Before applying curing compound, honeycombed areas in the sides of the pave-
ment or curb shall be repaired using freshly mixed mortar of the same proportions
of cement and sand as uscd in the pavememt concrete. I honeycombing occurs
[requently, adjustments shatl be made in the placement methods, including addi-
tional vibration at the form lines if dirocted by the Engincer,

M. Sealing Joints and Cracks.

1.

General. Within 10 days afler concrete placement and before opening the
pavement 1o public or construction waffic, the joints shall be sealed with
specilicd joint matcrial. Before scaling, cach joint shail be thoroughly
cleancd of all dust, dirt, concrele scale, and other forcign matter and blown
out with a jet of compressed air. The joint faces shall be clean and dry when
the joints are sealed. Joints shall not be scaled whea the air lemperature is

below 40°F.

Uncontrolled reliefl cracks which extend across the full width of a non-rein-
forced pavement or which occur at the location of a doweled joint in rein-
forced pavement shall be routed, cleaned, and sealed with an approved joint
sealer ai the Contractor’s expense.

When the asphalt shoulder joint is 10 be sealed, the cdge of the P.C.C. pave-
ment shall form one vertical side of this joint and shall be cleaned by adevice
which results in a smooth clean surface, The ventical face of the joint in the
asphalt surfacing shali be smooth and vertical, and the line of its edge shall
be straight and parallel to the edge of the P.C.C. pavement. The bottom of
this joint shall be smooth and level.

Hot Poured Elastic-Type Joint Seal Installation. The joint shall be filled
with an applicator meeting Section 153.13 B. {rom the bottom up to the re-

quircd depth.
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3. Silicone Joint Sealant Insiallation.

4. Cleaning Joints. Joints shall be sawed and blown oul with compressed
air,

Before installing silicone sealant, the vertical joint faces shall be
cleancd by sandblasting with a nozzle capable of fitting inside the joint
slot. Oil, asphalt, curing compound, paint, rust, and other foreign mate-
rials shall be completely removed. The joint shall be blown out with
compressed air immediately before installing silicone sealant. All in-
compressible malerials shall be removed from the joint slot.

b. Backer Rod Installation. Backer Rod shall be installed in transverse
joints ina manncr and at a location that produces the shape factor (widsh
and depth) for the sealant specified.

c. Joint Sealer Application. The joinl sealer shall be applied by an ap-
proved mechanical device.

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

a tooling aid.

Failure of the joint material in cither adhesion or cohesion in the first
T year, will be cause for rejection. Repair shail be at the Contractor’s ex-
'_L pense.

4> Preformed Elastomeric Compression Joint Seal. Immediately before in-
stallation of the preformed joint seal, joint grooves shall be thoroughly
cleancd of all foreign material using a jet of compressed air al a working
pressure of at least 90 psi. The lubricant-adhesion shall be applied to the joint
groove walls or 10 the preformed joint seal or both. The preformed compres-
sion joint seal shall be installed by suitable machine tools. On ramps or loca-
tions where machine (ools would not be practical, hand tools may be used.
The seal shall be installed not tess than 1/8 inch or more than 1/4 inch below
the pavement surface and shatl be free from curling or twisting in the joint
groove,

Joints having a length of 24 feet or less shall not contain any splice of the
joint seal. Joints having a length over 24 feet shall not have more than 2
splices of the joint seal. The preformed joint seal shall extend one inch be-
yond each edge of the concrete pavement, and stretching of the preformed
Joint seal more than 5% is not permitied.

Protection of Pavement. The newly-placed concrete shall be protecied from
traffic by employing watch persons, if necessary, and by the erection and mainte-
nance of barricades, fences, waming signs and lights, pavement bridges, and
CTUSS-OVErS.

When the temperature is expected to fal) below 35°F., suitable measures shall be
taken 10 maintain the concrete surface lemperature above 40°F. for § days. Ad-

550.04 1.1

mixtures for curing or temperature control shall be used only as permited or di-
recied. The admixtures shall not be considered as a substitute for any specified
curing requirement. Any concrete pavement damaged before final acceptance or
damaged by frost aclion shall be repaired or removed and replaced at the Contrac-
tor's expense.

When bituminous material is applied adjacent to P.C.C. pavement, the adjacent
P.C.C. pavement shali be protected from spills and smears. Discotored P.C.C.
pavement shall be cleaned at the Contracior’s expense. The P.C.C. pavement
shall not be used 1o stockpile, mix, or dry bituminous mixtures.

Opening to Traffic. Newly constructed concrete pavement shall not be opened
to public or construction traffic until all joints have been sealed. Pavement shall
not be opened 10 public traffic or hauling equipment until the concrete has been in
place at least 7 days (48 hours if it is high-early strength concrele), and the con-
crele has auained a flexural strength of at least 500 psi or a compressive sirength
of 3,000 psi. Specimen beams and cylinders used for testing shall be cured under
Lhe same condilions as the concrete pavement or cores may be taken from the
pavemenl. Pavement that has not reached the required flexural and compressive
strengths shall not be opened to public traffic or hauling equipment until it has
aged at least 14 days.

Tolerance in Surface and Ride Quality.

I. Surface Tolerance. Afier the concrete has hardened sufficiently, the pave-
ment surface shall be tested with a 10-foot siraighledge. The surface tofer-
ancc shall be based on the posted speed limit as follows:

a. Inarcas wherc the posted speed limit is 40 mph or greater, high spots of
more than 1/8 inch bus not exceeding 1/2 inch in 10 feet shall be ground
with diamond grinding equipment 1o an elevation where the deviation is
less than 1/8 inch. When the deviation exceeds 1/2 inch the area shall
be ground with diamond grinding equipment or the pavement shall be
removed and replaced at the Contractor's expense.

b. Inareas wherc the posted speed limit is less than 40 mph, high spots of
more than 1/4 inch bul not exceeding 5/8 inch in 10 feet shali be ground
with diamond grinding equipment to an elevation where the deviation is
less than 1/4 inch. When the deviation exceeds 5/8 inch the area shall be
ground with diamond grinding equipment to the specified 1/4 inch de-
viation or the pavement shall be removed and replaced al the Contrac-
10r’s expense.

If corrective grinding is required and more than 172 inch of concrete is re-
moved [rom any aréa ground, the area shall be cored. If the core is deficient
in length, the unit price for the deficient area will be adjusted according to
Section 550.06 A.

If an area of pavement is removed, il shall be at least 6 feet in length and at
Icast the full width of the lane involved. If the limits of removal extend 10
within 6 feel of a transverse joint, the pavement shall be removed (o that
joint. The Contractor shall repair the area as directed by the Engincer, in-
cluding installing dowel bars at each end of the repair.
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