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Purpose and Need

Asphalt overlays have a tendency to havereflective cracking on jointed concrete. These reflective cracks have to be repaired and maintained.
Previous saw and seal test sections by others indicated that if good concrete exists with little cracking, the saw and seal joints will perform
satisfactorily. Research on this method will be needed to determine if this methodology works.
Objective

The objective of this study is to evaluate what effect a sawed and sealed joint in asphalt has on controlling reflective cracking from an existing
concrete joint. If effective, this method may be adopted by the North Dakota Department of Transportation (NDDOT) as an option to help solve the
problem of reflective cracking.
Scope

The researched part of the project is located on Highway 2 reference point 227 and 228. In 1994 the NDDOT constructed a test section
comprised of 54 sawed and sealed joints constructed over existing concrete joints. The sections were installed immediately after a four-inch hot
bituminous asphalt pavement was applied over the surface of the existing concrete. The performance of the test section will be evaluated annually
by the NDDOT, for a period of five years.
Summary

The joints located in the saw and seal test section are in good condition. Approximately 59% of the joints are experiencing reflective cracking in
the shoulders.

Recent coring of the test section showed thatcontrolled reflective cracking is occurring even where there is no indication of shoulder cracking
present. Coring results also revealed early indications that the reflective cracking is converging with the
overlying pre-sawed asphalt joints. A study lists the horizontal tolerance for pre-sawing joints in overlying asphalt pavement to be within plus or
minus 1" from the underlying PCC joint. One sawed joint in the asphalt was 2" off horizontal from the underlying PCC joint but still the reflected
crack converged with the sawed joint in the asphalt.

There is no uncontrolled reflective transverse cracking occurring in the vicinity of the sawed and sealed joints. This study has shown that a
sawed and sealed joint in an asphalt overlay over existing concrete can be effective in controlling reflective cracking.
Recommendations

The North Dakota Department of Transportation should consider using the saw and seal method when a jointed concrete pavement is overlaid
with asphalt. The existing PCC must be in fair condition. The sealing will control the cracking and prevent waterintrusion into the pavement section.
This ensures lower maintenance costs and provides a good riding pavement surface.
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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.




TABLE OF CONTENTS

OBIECTIVE .. e 1
SCOPE 1
LOC AT ON 1
PROJECT HISTORY .. e 3
CONSITUCTION .« 3
TraffIC . 3
DESIGN L 4
CONSTRUCTION . e e 4
EVALUATION 9
SUMM A RY . 12
RECOMMENDATIONS ... e 13

APPENDIX A: Construction Plans ............ . A-1



EVALUATION OF SAW AND SEAL OVER THE OVERLAID
EXISTING CONCRETE JOINTS

Objective

The objective of this study is to evaluate what effect a sawed and sealed joint in asphalt
has on controlling reflective cracking from an existing concrete joint. If effective, this method
may be adopted by the North Dakota Department of Transportation (NDDOT) as an option to

help solve the problem of reflective cracking.

Scope

In 1994 the NDDOT constructed a test section comprised of 54 sawed and sealed joints
constructed over existing concrete joints. The sections were installed immediately after a four-
inch hot bituminous asphalt pavement was applied over the surface of the existing concrete.

The performance of the test section will be evaluated, by the NDDOT, for a period of five years.

Location
The project begins on Highway 2 just east of
Rugby, North Dakota, at reference point 212.634 and

extends eastward for a total project length of 23.239 .
Project NH-3-002(040)21

miles. The projectinvolves the two eastbound lanes only.
The experimental saw and seal section is found between
reference point 227 and 228 at station 1427+12 Rtto

station 1435+90 Rt. Project plans and typical sections are

found in Appendix A.



Photo 1 and 1A shows an overview of the saw and seal section for 2000 and 2001.

Photo 1
Overview of the Saw and Seal Section just east of Knox

Photo 1A
Overview of the Saw and Seal Section just east of Knox



Project History

Construction

The roadway was graded in 1976 followed by a two-inch layer of aggregate base. The
roadwaywasthenpavedin1977. Itconsisted of asix-inchlayer of alow strength concrete
(econocrete) placed monolithicly with three inches of portland cement concrete (PCC) placed
ontop. Ashorttime after this pavementwas placed in service, longitudinal cracks beganto
develop. Asyears passed by, cracking accelerated and "D" cracking became more evident.
Some areas along the longitudinal and transverse cracks broke up and punched down.

After all options of rehabilitation were considered, afour-inch asphalt overlay was

selected. Thefourinch asphaltoverlay was constructedin 1994.

Traffic
The traffic for the eastbound lanes are shown belowin Table 1. These are upgraded for

eachyearareportiswritten.

Year Pass>Car Trucks Total Max30th Flex
ESALs
1993 750 160 910 90 130
1997 825 230 1,055 110 193
1998 935 265 1,200 120 240
1998 Traffic Data is the latest data available

Table 1



Design
One section of the existing roadway showed very little cracking. A study revealed that
this section consisted of concrete using good quality aggregates.

Previous tests done on saw and seal test sectionsindicated thatifgood concrete
exists, with little cracking, the saw and seal joints will perform satisfactorily. Based onthese

findings, thisareawas chosen as agood candidate fora saw and seal test section.

Construction

Project NH-3-002(040)212 was constructed in 1994. The prime contractor was Mayo
Constructionof Cavalier. The subcontractor forthe saw and seal portion of the projectwas
Zimmerman Construction of Minot, North Dakota.

The nextfew paragraphswill provide a summary ofthe steps in constructing the saw
and sealtestsection.

The existingjointsin

the concrete were

located and

referenced bythe

contractor priorto
theasphaltoverlay. =
The mostcritical =
elementofthe
operationwas
accuratelylocating
the underlyingjoints

afterthe overlay.

Phoo 2.
A view of the Process by which the joints were reestablished
in the overlying asphalt layer



The jointlocations were reestablished by a chalk line run between the reference points
asshowninphoto 2.

Afterthe jointswere located arideable concrete sawwas used for the dry cutting of the
jointsas showninphoto 3. The Special Provision for sawing and sealing of joints states thatthe
sawcutshall be free of dustand cleaned with ahotcompressed air (HCA) heatlance prior to
sealing the sawcuts. Afterthe joints were sawed the contractor used compressedairto clean
outanyloose debrisleft after the sawing operation. The cleaning operationfailedtoremove all
debris clingingtothe walls of the asphalt. The contractor decidedto use asandblasterto

remove this materialin

Photo 3
A view of the saw cutting operation



ordertoachievea
cleanjoint. Many of
the sawcuts had
placesthatwere
wetor moistas shown
inphoto4. No
explanationwas given g
forthe presence ofthe
moisture. The

contractor believed

the moistjoints would R
Photo 4

presentaproblemfor A iew of a vessel that had moisture present along the walls

the sandblasting
operation. This
promptedthe
contractortoapplythe
HCA steppriortothe
sandblasting. Photo 5
shows aview ofthis.
Afterthe
sawcutswere
cleaned, heatlanced,

sandblasted,and

cleaned againthe _" o

backerrodwas Photo 5

. A view of the heat lance operation.
installed.



The nextstep wasto seal the vessels with Sealtight Sof-Seal 3407 sealant. The product
was manufactured by W. R. Meadows Incorporated. The Sealtight Sof-Seal is an extralow-
modulus, premium grade, single component, hotapplied horizontal sealant specifically
developed forthe effective sealing of cracks in asphaltic concrete pavement. A Crafco

Melter/Applicator Model E-Z Pour was used to meltthe sealant

Photo 6
A view of the squeegee operation.

and fillthe sawcuts. The sealantwas heated to 355EF to 360EF before crackfilling began. The
filling of the transverse joints was started on the low side moving to the high sidefilling fromthe
bottom up. Allthe vesselswere slightly overfilled from the bottom up and followed with a soft
rubber U-shaped squeegee toforma"wipe zone" of approximately three inches wide along
the vessel and flush with the pavement surface. The joints were squeegeed in both directions.
This procedureis shownin photo 6. The sealantquickly cools and contracts afteritis

squeegeed.



Photo 7 shows ajoint

e SRS

thathas beenfilledand
squeegeed.

Photo 8showsa
jointthathas beenfilled
and not squeegeed.
Only one ofthe joints
were non-squeegeed.
Extratimeisrequiredto
fillavesselthat will not

be squeegeedsince ' ”
Photo 7

care hastobetakento A view of atypical joint that has been filled with sealnt and
ensurethe sealantis squeegeed.

being applied atjustthe rightheight.
Overallthe saw

and seal operationwas
satisfactory. Theproject -~ .. .
consisted of sawing and E -
sealing 54joints each28
feetinlengthforatotalof -
approximately 1512
linearfeet. Ittook
approximately 16 hours
to complete the project.

Photo 8
A view of avessel that was sealed but not squeegeed.



Evaluation

A shortbackground willbe givenforthe years 1995, 1996, 1997 and 1998. This project

was notevaluatedin 1999.

1995
No visual surface cracking near any of the sawed and sealed joints. Coreswere taken

and showthatthe saw and seal joints are within 5/8" of being directly over underlying joints.

1996
The joints are allingood condition. About 15% of the joints show reflective transverse

cracksinthe shoulders.

1997
The joints appearto be ingood condition. Approximately 44% ofthe joints are
experiencing reflective crackinginthe shoulders. No other cracking canbe seeninthe test

section.

1998

The joints are stillin good condition. Approximately 54% of the joints are showing
reflective crackinginthe shoulders. Uptothis pointinthe evaluationithas beenassumed that
reflective crackingis alsotaking place inthe mainline by the adjacent shoulder cracking.
Random coring of the joints was conducted to verify this assumption. Coringresults showthat
the saw and seal joints were within 3/4" of the underlying joint. One case was found where the
sawed jointwas abouttwo inches off but, evenin that case the reflective crack still converged

with the sawed joint.



2000

On September 19, 2000 Materials and Research conducted another evaluation ofthe
Sawand Seal Experimental Section. Photo 9 shows a view of a typical sawed and sealed joint.
Atthislocation the crack hasreflected through the shoulder.
The entire testsection appears to be in good condition with only afew spallsinthe driving lane

where the wheelpathsintersectthe joint.

Photo 9
Typical saw and seal crack

Photo 10
Spalling in wheelpath

10



Ofthe 54 sawed and sealedjoints in this testsection, 20 have established crackingin
the shoulders. Another 12 joints are experiencing emerging or established cracking about two
feetintothe shoulders adjacentto them. Thisamountsto 59% of the total joints thatare
experiencing reflective cracking inthe shoulders. Thereisno other crackingthatcanbe seen
onthistestsection. The section producesagoodride. One jointinthe passing lane only was
constructed without using asqueegee. Thisjointis performing verywell. The sealanthas not
lostadhesion aswas expected. This method however may not be feasible as controlling the
levelofthe sealantduringfilling is slow and hard to achieve. Photo 11 shows thisnon

squeegeed joint.

Photo 11
Non squeegeed joint

Atthis pointinthe evaluation there appears to be no uncontrolled reflective transverse

cracking occurringinthe vicinity ofthe sawed and sealed joints. The sealants performance has

beenexcellent.

11



2001
Afinal evaluation of the projectwas conducted on 8-26-01. The sectionis performing
aboutthe same asin 2000 with one exception. Two longitudinal cracks developedinthe

shoulder betweenjoints. One such crackis shownin photo 12.

Photo 12
Longitudinal shoulder crack

There has been no change inthe number of transverse shoulder cracks or any added spalling.

No reflected cracks can be foundinthe saw and seal portion of the test section.

Summary

The joints located inthe saw and sealtest section are in good condition. Approximately
59% ofthe joints are experiencing reflective cracking in the shoulders.

Recentcoring of the test section showed that controlled reflective crackingis occurring

evenwherethereisnoindication of shoulder cracking present. Coring results alsorevealed

earlyindications that the reflective crackingis converging with the

12



overlying pre-sawed asphaltjoints. A study lists the horizontal tolerance for pre-sawing jointsin
overlying asphalt pavementto be within plus or minus 1" fromthe underlying PCCjoint. One
sawed jointinthe asphaltwas 2" off horizontal from the underlying PCC joint but, still the
reflected crack converged with the sawed jointin the asphalt.

There isnouncontrolled reflective transverse cracking occurring in the vicinity ofthe
sawed and sealedjoints. This study has shownthatasawed and sealed jointinanasphalt

overlayover existing concrete can be effective in controlling reflective cracking.

Recommendations

The North Dakota Department of Transportation should consider using the saw and
sealmethod when ajointed concrete pavementis overlaid with asphalt. The existingPCC
mustbe infair condition. The sealing will controlthe cracking and preventwater intrusion into
the pavementsection. Thisinsureslower maintenance costs and provides agoodriding

pavementsurface.

13
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