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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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CRAFCO EXPERIMENTAL SEALANT TO LEVEL DEPRESSED CRACKS AND PCCP
SPALL REPAIR MATERIAL

Crafco experimental sealant to level depressed cracks

Introduction

The Departmentof Transportation coordinated with the city of Bismarck Public Works
to selectan area of Airport Road for an experimental section. This section contains depressed
transverse cracks. A Crafco experimentalleveling sealantisto be usedtofillinthe depressed

crackandalleviate the bump associated with adepressed crack.

Objective

The objective of this experimental projectisto level outdepressedtransverse cracksin
asphalt pavement. A Crafco experimental product called "Poly-Patch"isto be used. This
polymer based productis said to have agreaterload bearing capacity than other typical

rubberized sealants.

Location

This experimental sectionislocated on Airport Road in the city of Bismarck, North
Dakota. Airport Road is afive lane roadway with two northbound lanes, two southbound lanes,
and acommon leftturnlane. The sectionincludes both northbound lanes beginning atLee

Avenue and ending atLovett Avenue. Atotal of seventransverse cracks were rehabilitated.

Construction

The work onthis projectwas performed on September 24,1997. Afour person Crafco
crewand a city crew constructed the experimental section. Ofthe seventransverse cracks that
were rehabilitated, two cracks were routed and filled with Crafco 231 by the city crew. The other

transverse cracks were leftintheir original state. All ofthese cracks were leveled using the
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Crafco “Poly Patch” material. Performance of the cracks will determineifthere isany benefitto
route andfillthe cracks before they are leveled with “Poly Patch”.

The Crafco material usedto level the depressed cracks is an experimental productand
is called poly-patch for now. The new product contains a unique light-weightaggregate. No
data sheets are available onthis productbecause of its newness. The productis being applied

forthefirsttime.

Photo 1 -- Transverse crack depression (Approx.'2")

The Crafco crew used one of their small melting kettles to meltthe sealantand bring itto
400 degrees Fahrenheit. The material comesinsmallblocks, like other Crafco material. The
entire operation was notvery well organized and took about three hourstofillthe seven
transverse cracks. Itshould be mentioned thatno one has ever worked with this material before

and did notknow whatto expect. Photo 1 shows the amount of depressioninthe cracks.
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Photo 2 shows the pail method of applying the poly-patch material and one type of
straightedge used.

The smallkettle used to meltthe poly-patch material was not setup for large
applications. Thusthe material was retrieved fromthe kettle by gravity flow through asmall
nozzle. The nozzle hadto be heated with atorch attimes to keep the material flowing. A pail
was used to apply the material. The short straight-edge used was extended by a broken lath
clampedtothe straight-edge. Thisworked much better, butshould have beenevenlonger. If
the straight-edge istoo short, the depressed crack will notbe completelyfilled.

The patch material cooled quite fast from the time the pail wasfilled to the time itwas
poured and leveled. This madeitdifficult to level and often built up on the straight-edge.
Another factorinthis leveling process was the light weight aggregate in the material. The

aggregate was of a size thatdid notfeather outto asmoothfinish. This canbe seeninphoto 3.
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Photo 3 -- Close-up of material texture

ltwas difficultto obtain a smooth leveljoint. Crafco personnel heated the surface oftwo
existing cracksto see ifitwould aid the leveling process. The material sets up very quickly. This
preheating provided some benefit, butwas not worth the time and effort. Crafco tried another
newproduct. This productis sprayed ontop ofthe poly-patch material after leveling to prevent
tracking. Itseemed to work, buttraffic controlwas provided and no material tracking was
encountered.

A newtype of straight-edge was used. Itwas notveryrigid and notwide enough. See

photo 4.
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Photo 4 -- Preheating surface with torch and new straight-edge

Afterthe material was installed and hardened, atestdrive over the repaired cracks
improvedthe ride by about 50% compared to the ride before the cracks were repaired. Thisis
well belowwhatwas expected. The mainreason being the straight-edge was notwide enough.
The crack depression extends outfromthe crack atleastafoot or more in many places. This
usually occursinthe wheel paths. Crafco said thatthey did not ship enough productto North
Dakota to go overthe cracks again. They will ship more productand obtain alonger straight-
edgetodothe secondandfinalleveling ofthe depressed cracks.

Crafcofinishedthefinal application of their experimental sealant\leveling material in
October 1997. The material extended to over afootfromthe crackin many places. Aroadtest
estimated the ride improved from 50 percentwith the firstleveling process to 90 percent with
the second leveling process. These percentages are comparisonsto the ride before the

crackswererepaired.



Evaluation

The
experimental
sectionwas
observed overthe
winter months and
visited onMarch 3,
1998. The section
ridesasgoodasit
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have been poor atthatlocation. Atypicalleveled crack after sixmonths of serviceis shownin

photo 5.
Photo 6 showsthe crack where with the poly-patch material missing inthe outer wheel

path. Theroadway has some rutting which is responsible for the snowplows removing patch

materialatthe higher points between the wheel paths.
The poly-patch material extends outfromthe crack upto one and a halffeet. The texture
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Photo 7 -- Small cracks developing in poly-patch material patchmaterial have

stopped reflective cracking. The poly-patch materialis slightly raised from the roadway due to
the size ofthe light weight aggregate inthe poly-patch. This makesiteasier for the snowplows

to catch the edges of the patch and chip away atit.
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Photo 8 -- Poly-patch material in good.condition wheelpath ofthe left

orinnerlane. Thiscrackisshowninphoto 8.

Summary

The installation of the poly-patch material in depressed transverse cracks was a slow
process. Thiswas the firsttime anyone worked with this new experimental material. The
Crafco crewdid not have a straight-edge that was long enough to completely bridge the crack
depression. They hadto shipin more materialto finishthe project.

The poly-patch material posed no big problemsto apply, exceptthat the material could
notbe feathered outonthe edges. Thiswas duetothe size ofthe lightweightaggregate inthe
poly-patchmaterial. There are no data sheets onthis material or what specificationsit may
meet. The material does have aroughtexture and seemsto stick well to the roadway surface.

The firstapplication by Crafcoimproved the ride by 50 percentand the second
applicationimproveditto 90 percentcompared to the ride before the cracks were repaired.
Snowplows do some damage to the poly-patch materialin certain locations. The poly-patch

materialis performing satisfactorily.



PCCP EXPERIMENTAL SPALL REPAIR MATERIAL

Introduction

Along with the installation of the Crafco experimental material designedtolevel
depressed cracks, Crafco has anew experimental PCCP spall repair material that they want
to tryina cold weatherregion. The North Dakota Department of Transportation and the city of

Bismarck agreedto place some onaBismarck street.

Objective
The objective wasto see how well this new productwould performin concrete spall

areasthatare bothlarge and small.
Location
This experimentaltest sectionislocated inthe outside lane on Main Street. The section

begins near Washington Streetwestward for about 25 concrete panels or 500 feet.

Construction

Concrete spall patching was done on Bismarck's Main Street on September 25, 1997.
The sections are marked with orange paintonthe curb. Two types of experimental material
were used. Onetype was forwarmweather and one was for cold weather. All spallsrepaired
were first sandblasted and then blown clean. Both materials were heated to 400 degrees
Fahrenheitand were gray in color. These materials are new blends and have nonames other
thanspall patch material.

Eachmaterial comesin paper boxesthat divide the material into quarters. Thismakes
iteasierto use in small quantities for experimental projects. The material can be cooled and
reheated again without changingits characteristics. Both materials were putinto the spallsin

12" liftsto avoid shrinkage cracks inthe material. Afew spallsrequiredfive lifts. The material



mustbe allowedto setor cool alittle while before the nextliftis puton. Inthe deeper spall areas,
the materialtook 15 minutes to cool adequately before the nextlift could be applied. Thiswasa
slowprocess.

The material spread easily and no problems were encountered. Care mustbe

exercised when handling this very hotmaterial.

Warm weather patch material

Photo 9 -- Crafco experimental warm weather spall patch material

See photo 1 foratypical box of product.

Thereare 11 repaired spallsinthis sectionandincludes 7 concrete panels. Thelast
jointinthis sectionisinline withthe stepsto the water slide atthe pool to the north.
Atypical spallthat has been sandblasted and blown cleanis showninphoto 10. Photo 11
shows thefinallift being putinto aspall. Ifthe spallis severalinches deep, abeginning ¥2" lift of
materialis leftto cool before installing the nextlift. The crew moves onto other spalls, returning

to install the nextlift when the material has cooled enough. Thisis done untilthe finalliftis
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reached. Putting the material into spalls in lifts prevents the material from developing

shrinkage cracks.

Photo 10 --S;Sall area cleaned by sandblastmg énd high pressure air
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Photo 11 -- Applying final lift of spall repair material

Cold weather patch material

Paint mark on curb marks the beginning of the cold weather spall materialand is at the

jointthat lines up with the curb on the streetto the north of the section. Thissectionincludes 18
panels. Ithas 13repaired spalls. This materialisinstalled the same way andlooksthe same as

the warm weather material. Photo 12 shows a spall repaired with the cold weather material.
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Photo .12 -- Typicél spall filled with cold weather repair material

Evaluation

This part of the experimental projectwas evaluated on March 13, 1998. Some ofthe
repaired spallswere coveredwithfrozensand andice. Asthe temperature increased, most of
the spalls were cleaned and swept. The repair material has avery smooth surface. Thiswould
presentaslick conditioninlarge spall areas. Most of the spall repair material is stillin place.
Small pieces have beenremoved by the snowplows. Much ofthe material is slightly belowthe
concrete surface and protects itfrom plows.

Photo 13isan overview of the test section. Photo 14 shows the material stillin place
exceptforafew small missing pieces. This photoisthe same asshowninphoto 10. Photo 14

is the warmweather material.
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Photo 13 -- Overview of test section--driving lane
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The cold weather materialis shownin photos 15and 16.

.
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Phot 16 -- Cold weather repair material ----some cracking
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Summary

Forthe mostpart, both the warm and the cold weather materials are performing
satisfactorily with only afew small spalls inthe material. Some hairline cracks have developed
inthe material of some ofthe repaired joint spalls. Some are consideredto be reflective
cracks. The cold weather material may be performing alittle better than the warm weather

material. Another evaluation ofthese test sectionsis planned during the summer months.
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