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INTERIS REPORT OF DAPERLIENTAL CRACK SEALING Iii
ASPHALTIC CONCRL"I"‘ PAVELZITS
THULd MR DAGE, G ’"HJUHD
nu AUCUST ]9

Auwbnoels e

1. The U, 8. Avny Enginzec Wotecnoys Iiperinant Stotion (WEE) wus
seguestel to partleipate awnd aszsist in azperluental s2alling of crielic ot
Thule Ade Dasce in 2 letter Trom the U, 8. Arny Bnglincer DLlotelct, Sutters
Ocenn, lnted L1 July 1950, subject "Eiposlioutol Cenel Sealin fi Ated

~”
- AP Ubu--&-l-u deio 4

Pavenens, Thule, Cweeenlanl,' The Offlee, Chief of Ingineers, oz uotilied

Ry TSy

o WES prrilciprtion In this projzct in o telephone conversotlon tetweer

. ”
wre Zo Do Poy ool WES and Mes oD, Henindon of 0CZ on 7 July 2900

Purpose

2, - The prinery purpcse of the eipervimentnl crach zenling dlscuseed

-

2termine the perfostnnse ol wulious senling cormpounds undes
sevare woetin eorclitions, It wos wloo decirved to detewrrine the ellects of
voslations dn wilditih, depth, nud shape ol cul when preposing tie croeks for

gealirn., orl ~dee the Lifllicultler .l appronincte coste iluvolved.

-

3. Thule ALy Base is loecatedl on the nowvithwestern coazst ol Creenland
and 1s one ol the mo,b northerly locatilone wiere =sphalile conecreote pave-
rnent 415 in uce. The alr temperatiws ranges fvom approximetely +50°TF to

=50°F cnd is conducive to the formatilon of shrinlinge erachs ~t wolatively
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close spacing throughout the pavenent. The

field has experiencad

2pproxi-

nately six years of severe and widespread pavement cracking with somevhat

S,

unsuccessful repair with ;rade AP-1 2spholt cem

205t subgrode 2dds

very small, but thers are oceasional heavy rains,

melied snow in the saring enter tihe povens

and degradetion of the surlacz of the pesmalrost subgrade. At the tine of
the experimentzl sealing the base wos receliving sufficient trlfic to permit

observation of the sezled poveusuts under tr-affic

nanece forces

sezlers.,

Location of Test Areas

L, Tro areas ware selacted for the tasts;

stc 1L40C and 15400 on the west enl ol

Al

10 the probler. The omount of rzinf2ll is

the primary

The presenc: of perra-
senerally

This r2in water 2nd the

acks end ten? Yo hosten thaw

conditions, =nd rainte-

were availablz to observe and report the perforrrznce of the

fols] Eadad hd ?ﬂ T vy
on2 oren s Lotuee:n

7 rummz 15-3%, 2.7 the

el Sy e < . e o - LY - sy Py
cther wos in the southesst cornmor ol tha nooileast (IB) w~o-up apron

runwey locstion at $he time of

Datails of

plates 3 zni I respectively for the runwnay and NE war

-

e

vhich wvas being painted vhite to reduce the depth of thav duri

~

nontas.

Description of Cracks

The typical patiern and amount of erachs oceursing or the
*he 1957 crack survey are showm ci plate 2,

location of the zracks selected for the tests arsz showm on

99 0N arans,

are outside the limits of the Invge avea of the pavement swriace

5. Both of the selected test areas contained nunerous crocks. The

Lild

eracks varied from v

ery narrow, hairline opening

to very wide (3-1/2 in.)

> the swmer

TG,

br §

b

T o

O 18




openings. Although the depth could not he Jetermined for ezch crock, it is
believed that 21l cracks extend throu h the bituminous pavement =nl the
eracks extend well intc the bose course. The nar-ow

were generally spaced 5 to 10 £t In both directions, the me

to 3/2 in. wride) were usually spaced 10 %“c 20 £t 2part, and the 1/2-in.-wide

-i
cracks were spaced about 20 to 50 7%
cks ware more raniomly spoced

L oin, wide o \ 10 sealed previously wit
ceizent without routing or other

preparation ol b hoto_saplus 1 through 5 show vorious typical

aracks in both L Yanyr warizbls conditions were ovellable for
ol %their :onlltion zre sk i ool erocks on the susmay loeztion

LI SRRNCR T Y 3 - - 3
2re pumbered I thoou h € zond £ the NE varm-up zproa o2 rumbered 10

AT )
pRs vy es bide]

*e, .l. <~y L ~» ~ _:
Haterials Selacted Jor Testin:

—

5. Four lifferent types of sealin; materizl were selecied Tor the
tests, Thz salectlion was bazsed on previous experisuce with the moterizls
and = few tests that wers made foo determining the conpaiibilidy of the
materiels with asphaltic concrete

2. Allied material (hereinzfier referred to 2s AM). A special

'Y

hot-poured, non-JFR motericl prepared LY Alliad Moterials Corp., Stroud,

-~

Oklz,, that is supposed to he solt znd rore plastic in cold climztes.

4

Para-Plastic (hereinzfier =eferred to as PP). A hot-poured

non-JFR mederizl producsd by Servicised Products Cerp., Chieago, Ill.

.

(%Y}
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c. Pro-Seal 959, type A, with primer 77¢ (hereinafter referred to

as CPS). A polysuliide, two-component, cold-mixed materizl produced by
Coast Pro-Sezl and Manufacturing Co., Los Angeles, Calil.,

4. Protex-A-Cote (hereinafier referred to as PAC). A “wo-component,

coli-mixed, epory-polysullide materizl produced by Protex-A-Cote, Inc.,

jfewark, K. J.

Bouipnent Used in Tests

7. The ezuipment 2and accesscslas used in the work were 2 Windsor
~outer, infrarel joint and crack heczter, cir-powered wire brush, .sphalt

-

heatin, le%tle, 2nd niscelloneous iters such 2s pourinj cans, mixers, £ol-

[i

the initi2l prepzration of

7. The Windsor router, whica was used fo

H

the crack, consists of a four-cyele, single-cylinder Brijjs cnd Strztton
angine mounted on two rzin wheels zbout T in. in dismeter with 2 small,
2-in.-dianeter caster wheel whick provides 2 means of _uiling the mechine

2s it is pulleld along the length of the erack. Steel bits rounted veriically
znd driven by 2 beli-and-pulley arrangerent from the engine were used to cut

and rout ithe cracks. The bits are produced in various sizes; those used in

this work were 1/2 and 1 in. in diometer with = depth of cut of about 1-3/k in.

The bits are pointed on the cutting end and contain hardened corbon inserts
for cuttinz edges. The Windsor router is shown on photograph T.

9. A self-powered wire brush was not available so a device was con-

structed on the site. It consisted of an air-povered rotary tool attached

el
o
C*'
ey
[}
foud
Q

wer portion of a smell two-wheel warehouse dolly. A Y-connection

provided = means of passing air through & piece of tubin; =nd blowing it

i




jirectly behind the wire brush, thus cleaning all debris from the crack.
The eguipasnt was powvered by = por-icbls 2ir compréssors wnit, which was 2lso

b}

uszd to blov out the prepared cuts 28 the Jinzl effort in olecnins;, The

- --ui
g 1 3 > ety .y, - o gy - 2, ey
wire brush, while possibly 2 someuhni coude arcangemznd, perforred very

& ¥ FEY )
wwn on photozraph 8.

satisfactorily. The devies is s

19, A 155-gal-cepacity ispiwlt i2tile was usel for preparing the hot-
soured typ2 of materinl. The ketile 2nl leating element were mounted on two
wth2els sO =28 To be suiitable for fowin;. Hext wos supplied by diesel Dnel,
urdes pressurz, which was vaporized in th2 heqtiag 2lerment and provided 3
Llovtorch type o0 fiame dizeciad into nn enclosurz 2t the hottom of tu
'!.51.1..

Netile. L& circwloting puwmp ottachied wos laoperctive znd wes therefore not

usad,

"l

1 ™. 2 IV 3 - « Bt 3 el PP . L Tqele g 5n .
1l. The infraored hester was :. specizl pisce of =oculipment oblained

oo

¥

o " R R = Eu ~ LY S e e
the purposs of prelieating the 2014 Jxeas of ilhe prepared crachks prior 1o

- = 2 o T ] L BN N 3 i. -, = 1Y = ., Arxa
cpprication of the kot-poured motesinls, The hanid-propellei opprratus

t i — L. . - 3 3 N ] 'Y e
(photo,raph ©) wos mownted on subher-tired vheels -nd consisted of zn en-

']
"~y
Q
B
[
1]
ck
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ta
[0
£}
]
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W
i3
[42]
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F
2
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5

Y
w
"
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-
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losura or 1ood containing
infrared heot was converted Jrom the burning of propane 25 vhieh was sup-
ler-{ype botiles.

12, Miscellenecus itens included -2 cans with pouwriag spouts or
le3a) pzils with 2 crimped ¥ pouring spout. Large spoons and a stisring
device driven by an eleciric motor were used for mixing the two-conponent
materials. The solvenis used Sor cleaning were tetrachloroesthane end toluol,
the latier fwnished with the PAC moterizl. A portaoble 2ir compressor was

used for power and for final eir cleaning of the prepored cracks.

A%

L




Preparation of Cracks for Sesling

- -

13. The cracks selected for the experimental sealing were first routed

with the Windsor router using both the 1/2- and 1l-in.-diameter »its sepa-

rately or in combination, i.e., mokin; the initial cut with 1/2-in. bit

E} b £ Shis %2 I N . =z R T 5
followed with X-ir, bit, or vice versa. The crack nwrber, bit s

(=l
[
{1
®
[«7]
g

al dimensions of .c are Shown in fable 1.

t.  The cubtiing with the 1/2-in. bii was very tedious =nd slow mostly
because the 2sphaltic caacée‘ae w25 coid 2nd hard and cutiing was Aifficult
However, thif cenillion znd the slowvness of operation probably prevented

ey st o - . e T 3 - 1 2 Eo T | c— ;]
some jearing or Iraying aiong the sides of (he sroove., Cracks 1 and 2 on

L3 . Halt i}y & In_s L5 qlint s I - wlimntnter ko
the rununy were routed with the 172-in. bii, which reguirel approximetely 45

+ E -3 = < - = i, = e A ] . T sy *. e e
t0 30 minutes for e2ch 32 ©4 of craclis, ond o Jood, smoocth cul spproximztely

: el w2 20 . E - s 2
778 in. wide 224 7/2 ir, deep was obizined (photozraphs 10 ond 11). Tivee
i i

=N 5% b3 -, = = \ SR 4 - -3 - P4 . SR < -
passes of the router were requirsd io obtain thase dirensicns; and it was

~ e S Yoy de PPN S S S e 1 FA. 1 —~ 4% s DAY a2t =Y -3 ~
detersined that 2 lizhit initial cui 2long the crack Tollowed by the deeper

AT ) . 2 - Yy - 2 3 a hogt nr
2dditionzl cuts reguired Lo reach the desired depth was the best procedwrs.

3 o~ E 3 3 <y} e 3 = . F
the depth of cut. The initial cut zould be mede ropidly and

preduced 2 groove 1/2 to 5/8 in. wide 2nd 1k to 3

R RS
usuzlly p

(photozraph 12). The second pass increased the width and depth o 1 in.

and 5/2 in., respectively (photograph 13). A third and possibly fourth pass

would provide = groove 1-1/2 in. wide =xd 1-1/2 in. deep (photograph 1k),
but rate of cut was about 1 Ft per minute. Thus, a crack 1-1/2 in. deep

.

could be prepzred with the l-in. bit ot = rat. of cut of approximately 1 I%,

L8/

4

v sli

"

ghtly less, per minute.

G




1.

then dzeper with the 1/2-in. b°%

Cracks were also prepared .y cutting first with the l-in. bit and

. This method produced grooves 7/2 to 1 in.

wide znd 7/8 to 1-1/€ in. deep (cracks &, S5, and 7). This method was some-

what faster than cutting with the 1/2-in. bit =2lone and

a groove
cutting

17.

L]

- - - ]
probably produced

more satisfectory, particularly thot produced by

the entire depth with the l-in.

As stited in paragraph 5, the mzjorit : e

L P L 3 A I 1, e -, S g 1 1Y - Y AL
sezled withk _rade AP-1 aspizlt cement. DZxeess roterizl usually sas left

Fe

edge of the crack (photosraph 3), a2nd this was to some

»

terrent to the rouling operation. In some iastances the excess

wzs stripped off with sharp, heavy biades (photograph 15). This wzs not

= 3 - e . - 2 - b & e vy -
too 4ifficult as the asphalt was cold and brittle, dbut the operciion re-

quired 3

LS PR SRR A

i3 s o I . L5
considerable srount of time and hz=nd lszbor. The old sezl rmmierd

. . . . ] —. s PR
ns in and ~long the crack w=s softened an t r tha ocetion of the

1y necessary t0 resort to hznd seraping o to cublting o very wice Zroove;

Vaas

hot axhaust direct 5> the cut and :ded "o up™ around

2 N e R -3
L Wh2 LY=o, O refLs ong 0%

b - Ty

=
i

considered impractical. Thus, meny of the prepased [rooves

A E - ~ =3 - . s L2 assTaneler ATmn o A Y
+ill containel amounts of ihe old sgaler, pazriiculariy 2:i0r ig Suriace

edzes of

18

Y

the groove (photographs 5 =nd 13).

One condition that was coraon f%.o use of both sizes of

closura of thz botion of the sroove, which eliminated prelillin

raterizal
portions

ic

—

4o prevent excessive flow or use of sealing isl into deeper

of the cracks, which axtended into the base course.

After routing wes completed, the groove was cleaned with 2 wire

brush (photograph 8), 2nd finsl clesning prior to sealing wes accorplished

with a2 Jet of corpressad -zir.
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én_‘sgt?‘s-f
et adate) ings R e

four hours,

Tms Fy H z .1 e 3 Y *
secause the meterizl set up b=fore it zoull b poured. Because of this

~ = = &3 . e v - o . - = -
-2s% set tims, the zrpuni o PAC 45 e prepzred =t any one tire wes lirited

- &5

P i 2
situation,

AT Avanlre awm I Taama: L S .er P I P ST R e e AT emn g T
Q0 Cracxs omi Seczuse Lhsre was oo =eans of determin IOUET 8L WaAswex

of the CPS was reguired for the

133-1/2 2t of prepared cracks, and cbout 10 to 12 zal of PAC was reguired
for 136 £t of prepered cracks. Soms of the raterial was used in the =8~

Jatent open cracks; and, of course, a2bout 5 or 7 zal of the PAC w=e discarded




when it "set" before it could be placed. The remuining 20 gol of CPS and
10 gal of PAC, along with instructions lor mixing and pouring, were left
with the Air Force Civil Engineer.
25, It hod been the bheliel that due to extremely lovw temperatures

the asphaltic conzcrete would be very £old and would rejuire preheating
rior to application of the hot-powred types of sealing materials. Thermo-
covples had been previously installed 2t several locatlons to leternine
thaving conlitions; and from inforration obtained from these instruments
and umeasuraments rade by pliacing o thernometer on the pavement surfoce, it
25 indicoted thai the terpesatuve of the asphaltic concrete was usually
52-60°F during the period of the experimental sealing. It was thercfore
planned to prehect the pavement by use of the infrored heater. Initial
afforts 4o use the heater were thwarted to some extent because there re-

mained on the swustace some previously placed sealing material which softened
very rapiily under the heat and began floving into the ersck. This situa-
tion prevented continued use of the heater in such arezs; however, it was
used in aress where sealing raterial had not been previously placed. Even
then, the heater hod 0 be moved olong rapidly or the asphaltic concrete
reuld become very soft. It wes believed that this softening woul affect
the density of the pavement; end as ‘there wos 1no neens of rollin; or re-
compacting the asphaltic concrete, the heater was not uscd extensively.
There was no indication that there was any difference between performance

of the hot-poured sealing material placed in a prepared erack that had been

preheated and the riterial placed in 2 crack that had not Leen preheated.

The best use of the infrared heater was obtained by passing over erocks that

10




- - bt

had been previously séaled where the sealing nsterial had hariened znd ha

el

come loose from the sides of the crzek. The heater softened the old sealing
material, both in the crack 2ni the excess on the surface, which would then
flow into and reseal the crack (photosraphs 16 through 20). This operation

could be performed very rapidly and appeared to be very effective.

Final Inspsction of Completed YWork

25, The materials were observed daily following their pla=cement to

g1

dztermine their adeguacy Zor use in this area., During the short neriod of

ct
| B2
it
W
"
[+
=
¢
fote
o1
b
o

15 before departure of UES personnel, no porctisular chonge was
noted in sny of the ralterials used,

27. The AM ond PP nmaxtericls rerzined soft and plisble, with the AM
psobably being = little solfter, ond neither zove any indientior ol stripping
louse. Both shoved gool adherenca, zvern wler the inpzct of landing asircrait.

28, fThe PAC bacame juite
peared to be 2s hord as the adjacent asphaliic paveuent, il not harder. The

Y . 3. . b L) [ E A o el
time required for sebt was usuzlly less than 25 ninutes. The PAC =lsc had

ne ¥
s i

2004 sdherence with no visible sppearauce 0 loosenin, under sireraft tr

20, The CPS vemained very soft longer thon did the other vaterizls

-

some areas requiring as much 25 35 hours te set up in the existing weather

Aok wde

conditions. During this period, the material was sometimes splatiered out

: 'Y 3 VA 3 b I A ey o
of the groove by tires of landing aireralt, as indicated in photographs 20,
29, 35, and 37. ter set had occurred, the CPS was somewhat soft snd op-

peared 1o have about the same consistency s the AM and PP materials. There

was also some indication that it could be pulled by hand from the cracks.

ted
j=

ety
HHONS
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30. Color photographs 21 throu_h 38 show the secling meterials in

;é place. The captions on the photogzraphs are self-explanatory. §
%7; 31. The weather conditions wers reasou:bly good during the period the §
: i

4 work was performel (table 2). However, the secling w2s conpleted shortly g

é Yelore “he time that snow and ice woull stort accunulating on the pave.ent §

surface.
32: The Thule Air Force Base Civil Engineer agreed to have pericdic
7;- inspections of the arecs mode by pergpnnel £ the Roads and Grownds Section
to obtain information for evaluatia; the sealers. A supply of check-off
3 shests was proviled for réporting *tie obser-ed conditions. Monthly reports
received since completion of the work indicate either ro change or that iae
’

aresz is covered with snow and ice. Hence, & full evaluation cannot be made

before the summer of 1951,

. Discussion

33. Although many problems were encountered in perforrming the work

L3
225

and the controls of heating and spplyin, the nzterials probably left sonee-

(%)

that sulficient raterial was installed

fha

thin: to be desired, 1t is believe
- E

to provide inforintion on selection

(34}
{0
v
(1]
I

n th

[

under conditions encountered

of materinls and eguipment for use in future sealing oper=tions in this and

eimiler locetions. It is anticipated thet a thorough inspection will be

wade in the early summer of 1951 to determine more conclusively the effec-

tiveness of thé sealing materials and to select materials for any cdditional

sealing which may be reguired.

Plates lab-
Tables 1-2 .
Photozraphs 1-38
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