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In the field of highway engineering there has been
great development in technigue and pruactice from the
standpoint of both convenience and rufety; but one phiasa
of the safety eside his been over-looked, thit of ckiddine.
It 1a the author'e belief that this paper ie the only
work of 1ts kind that covers some theory, method of test-
ing, and prevention of skiddirg on pavements., So far ag
detail is concerned the paper lacke this quility; dbut in
essence it outlines a survey of tha problem.

Originally 1t wus the author's Intention to deal esole-
ly with treatunent to decrease skidding on 1ce covered
pavements, but thiis problem from a pructical viewpoint
wdag wholly & maintainance problem thut d4id not offer any
field for diversion. Inetead a survey cof ekidding on
pavemente under &ll cornditions wias chosen and numerous
escrapsg of material found in reference sources were &cc-

unulated and compiled under the titie of this thesis.

A luck of equipment 413 not enable the author to conduct
any perssnal eXperiments but from the information obtained
it 13 his belief thut some worthy eonclusinong and results

were obtaired.

L&wird Pergaan
Michisan State Collece
Juns 1942



Treatment to Veareage or Trevent

Ck1dding on Tuvements
Intrcductinn

Ckidding f2 a thousht that 12 not borne in mind by

the degisners of rosdg and pavenment2 in stutes of a toepo-
grapnical nature like “ichigzan end cther stites whers

they do not hive to eonterd with ehary curv.e, hille,

and natural obatructions, bat itz fportdance i3 rot to

be ovarlooked tecauzs even hers in "izhisun *restment

to prevent thie hazdrd ham proven very eTective, Tn the
wintar of 1978-79 there was a relaction of 707 In truffle
aseidante in the gstute ighway sraton due %o ice contral
arnd sarding on gtrai -hataway ug wall as hills and cur;eﬁ.
That there sre miry serisus acclients csazed by ekiddlnge

i3 shown hy the statiestics of tre Travelsrs Insursnce
Company of A4marica. Thair fizurer show that there ure
approximately 1,500 persorns killed arnually and 70,000
persons injured each yeur in tie Tmited Stutes hy urcilonts
attributed, directls or irdirectliy, to ekidding on road
surfaces that were slippery. "hile asme of theme arcidlents
wore no doutt cuured by rotoriste érivlnf et excesciva
speedg, 1t is reasonuble to darare thit more drivere ex-
ercise extreme caution in winter «-d4 «t times when th-
pavement ie nrone tn be glippery. 7Tne peychologicul eff-

ect {8 an ever rreasent source of dircoamPort and unsasineen

to the mnotobliat evern thou~srh no aceldent occurs,



A rather curisua problem arices when motorists are
unduly cautious on eurvesg with sreat super-elevation te-
causse if these ourves are encountered at 4 speed less
than that for which they were designed, the cur muy elide
side=ys down the elavation., Thisg Is not an imnoaslille
aaze 49 ndas8 beer shown by records because minr of the
aforemwentlonted acelidernts oceured on surfaces wharse there
wag practically no friction belmaan the tire and puvement,

The quizlltia=z ta he posgeesed by 2 road enrfuce that
allows travel in a eafe and nraner manner are few but esa-
ential. The surfias ghould have snfficient roughnes~ *o
provide friction enoawh betweer tireng of the vechiecle and
the ro:d to provide for safe startirzx, etopnine, urd stcer-
ing of =such verdclen, If & surfuce hug therve quulities
there should bts n» skidding when thae venhiele 18 pronverly

onerated.



Theoretical considerations.

Fefore tests vere sctually conducted on puvements to
medacure thelr ability to revist skidding some theoreticsz
work had been dore. Tortinutely the theory waa ruhstarnt-

ated by the actuul teste, o it nmigst Le well to mention
the elementa c¢f thooretical conrlder _ticre.

"he umuvant of resistance offered ty the surfuzce is
meuzsured by {te eoeflficient of frieticn which is *he ratio
tetween the force rarallel to ithe resd gurface and and the
ncrm&l force of the tires on the rosd when ekiéding ia Im-
pending or awcituzlly tekirs places. If the skiddirg I8 i~

sending the ecefficient 1s cillad ithe coefficient c? stitic
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he meverent i3 actuwlly tiaking place

by

the coef?lcient ic c11led the coefficlieort of kxinetlc Trint-

srnd kireti~ friction vhen applicd to tires or poavemart cur-
fucen., Thila fact alcone preves thot nothlng miy he rined
tv exnerinmsrtation using only stetie frieilor &g har teen
recvorted by cuae investicstors. Thisz neint 12 used In «d-

vertisrents for sosme puving materizls and offers
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evidence but it shows nothing of u prictical vailue,
™.e rescon for vaviatlion betwseser thes twn ¢

to the faect tnat the total frictional reciastinece is tha sum
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of the frictiznzl resistancs beiw
the reelistunce offered by the interlocking cf minute purt-
icles of rubber with ecnally small nrojsstione on the pave-

ment surface., The nmore rizid pnrticlaesr on ths surfiice tend



to shear the ruabbar in the tire. Tals tetually oceurs
when a quick gton drolugee ekild marize, wiich are raviased
particles of rubder sheured from the tire. "he foreroing
discusaion l= triz when the puverent 1a dry rat 2dl watsr
to the serfira anl ince-tuint civinser ooour. a oa o wet Top-
Tans g 2441 1ly acts ua o lubricuant «nd unlees it i
gsaueed»=2d cr ¢jaeezed oul from the ruarlace it will gova-
rate the tilrs from the gurfuce urd slitdding will result.
If epeeds over 25 ¢r 70 nilee per h:ur 4re used there will
he ro revoval of th2 vuter wcd coneerusntly no gkid pro-

tectlion, Thar tile witer ic trasnneod hetween the tire and

the curf..ce skiddirg resistanre drope off sharnlye.
There ars however many virlables aifecting sxid resist-
cznee., “he siid resictwce, ~f cource, viries from pove-

m=nt ts pavement ond nuay ules or the sune puvement when

~

conditiors of lo2d, mointure, ard epeed ure varied., "rof-
ecsor ‘ayer of Towa “tute Oxllerce, hnlds that %there wre
elevsn factore, cther than the irnherent prraoperties of the
pirface i1tg=1f, that affect the skid resistince. O these
fantors, the trre of gildding~-stralshit ekidling, sile

?
ekiddire, or imperiirg skid--, the ansls e¢f inclination

e
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in side ckiddlr», tire presaure, coniiticn of tire, tyn
cf tivs trezd, «2d enndition ol brakes; ~lso the terp-
erature and ~oisture of the puvenment surfdse; and the
speed anl load, are of prim2 imnortunce,

Relative o the pavement surfana it muy be zeneralily

.



getated thut the cosfficients of frintion are higher on
fine or sandy textured gzirfuces thun on the rousher sur-
faces when the sarfuces are dry. Tn i gmooth eurfiace
the tire tezds to hue the pavassnt and to nalntain al-
most conagtint eontact. Zn roucrh navaerents this constant
eontact 1g ot so vall maintulnsd a-d the tire te-ds to
clear tas pavenent between the Indiviliil »rojastions.
On wet pavaenznts thls contaet Le ro lornrsr maintainegd

due to tie lubricatin~ 7{1m of water. “ine or surdy taz-

[N

tured pavementa have relutively =~ no=PPiclerta of

aw ecnefficlante when

‘L-—l

friction when dry wid relatively

wet, while the ecoirser surfaces tfave coe’ficlerts inter-
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mediate in vilue ard prictically c:one either wat or

dry.



Tathad of teetl e for frintion coefiicient,.
A number of mothodia ard tyves of equliment have beean
nsed to datarmine iz eoafflclarte.  "Lovs hie hags oo 3
fealle atltem~t a2t st axdapriiz tion ¢f pene nd —ethod of
N

milrineg thig teat hut with no asuege=~g. \+ dcnarirtion of the

Y 2% tent o nead Yr i Nrecon Staite

e;iinaent and =

Hiznwmae Tepiartment <41l hs preventad bensuse It Is rel-
atively slrale und vevy zesarsta, 7t 12 20 adz2titiorn of

the enuinrant wreld at Tow. Sizte 221 urobsbly roveerenis
the bret eiuinonent of ita kind,
n tiie followins wrn Iz 2 drevizcg o2 the twe wieeled

teat traller wz usod In Drepsne Tt wig built fron the

3 3oy ot L 4 1 A Ve g i a2 PR 7 £ -~
recr exle wnt o w portlsn cf the frace of & late model dutce

o ey -y - 2 4 Chpa s v, - i o - . - 2
mobile.  The goring und rliock abien aerenhly vwers In-
A s Tia - - L4 % J + o 41 o p, FRE-IPAE 1
victe he toroue tava v ent of? ro2r the diffarertial

Lire wits 4me 122t w.ecl 224 thlg slloved the towirr and

were ured with a4

with 1.8 w5



Tegt Traller used by

dregon State ighvay Department







The iante-ratinz drnomoaatar i a d-vice doveloned
by Towa Staite "allarne ond e o vorry wyagrata sesne of

mearnrliez 4 tonmisamal farca, It aancista Al 4 hax onne

taining an ellintical corinry thnt chiinzyne ahlune wing 4
11l 13 exarted unay IR, Itz ot iimnter 1a avadasi-
fronal ta tla Pacezae applicA, Ry o ooy of vogoatine Tioen

and ravolatioan aorirterps Lt L0 nozoliNle to b s o paitty of

the forne 100li2d 4zl tla vanistins Zanae,
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its nonnaentio.

DM s - ~ 2 4. AN i N ITH
hoge., Tae tirar wa-g ratrailed $o A sonth Tfiniagn, o
4+ fq . 4. - 2 B : - e ” eyt o
rejraannt the worst srnerstiny coanditions, 2 how thave

tha avla wasz diviiad Inty graparheantas w18 4 ol 1o

nf 1,600 p2inde. Taa cgomauctmants areveats] eldfhiany A7
tie lowd, 2Anl dezrel a4 anifoa>n wie2l Lhal o 839 nonda,
11 ant 1nP1ated

™2 tires anel ware 5,350 by 17 {nehen we

at I8 povvia ner oaqairn Inefa.
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e-x3r “nthrerr of Tlelfiun

Yy

on
ed a efrnilar trealler but »ith the Ui Yinnul aravicsinn

thi:it alloweil tha vhenl:

the tavarant Fop o Ldlit
Aftar reviswing thg virisus methnds of sikire a to-t
0o

for £rintion uelineg e1ilpment as o? *ave there are certiin

ar ta~tine Terta shanll he rde at 1 navher

eet ralas .
of differe<t cnaat it aneeds, s2y 19, 20, 70, urd AD milex

nar h-ar. Tt hi8 heen atinvn hy tasto {hnt 2t eneedle cract-

er tiin 40 milees ner hour there feo little aon reciable



chanze in the coefficlent. A great eroush rumbar of
trislg ~urt ke mude ©#t exch preed to obtaln a et:nilized
average, O0F cource It je fmunarative that the test be
mazde over 4 rerresrentutive ~treten of the surfuce in

ordier to ~et usable results. 7“he test wheel of the trail-

er should track In line with one of the pathe followed by
vechicles *trivelline the rnad,
Onertion o5f the brake z2nd dwnarmormeter have to he

handlel by an onerator in the towir> vechiels wiho

20N

*
eien) frem the driver that the correct mread has nean
attalned, will £3% the hrake und sturt tre dsncumnssier

in nee. & reneat trizil over the sume coursae ehioull b

w

rur with the esuriice in + ~ot condition. In tnis way tie

temperatire erfect woald U2 nininized.
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Resnults of tests on varicus surfaces.

~lthouzn not a grezt desl of recordied material is
avalliable on the resialts of frietion tects thore that
have been narformed are complete ensugh to show how A1ff-
erent surfiaceg ben:ve and thelr cnuracteristice. Tiaose
eurfaces tested include portland cement conerete, bitumine-
ous, brick, und oll mat. A econsiderztion of euch type
with statements of its charucteristics will follow.

Portland cemnent concrete surfaces: This type of
surfaceing i{g probadbly tie most existunt tyve of pave-
ment in use today In the ''nited Statee., Ttg standard of
quility is very uniform and it 1s being more widely used
and more standardized thun any other eurfacineg. From
teets conducted on portluand cement concrets relative to
ite ekidding properties it was found that when wet 1t
only had a skid resietarce eaunal to that of certain bit-
uminous esurfaces; but it did have the moat consistant
properties when testad in bonth the wet and dry stzte.
The method of finishirz 12 an imvnortant factor in deter-
minine the amount of gki1d protection. If the surface is
finiehed to 8 emaoth top the cemernt paste drawn to the
gurfsce forme a smooth, hard layer that allows slippins
to take place. ™he finisa should bring the sharp sund
grains to the surface in order that a gritty paverent
top will result. This may be &accomplished by usinz &
canvas belt, overated laterally acroes the pavement at

the time of iritial eet of the ccncrete. "his alpo brezks



up the coatirg of zement rasts that might form on the gur-
face. If thig paste iz allowed to stary on top of the puve-
mant it not only is moderately smnoth to bexin »itan, tnut

i3 pollished to a fire finish by tha action o2 truiffic.

I, at the time of finishine, €xzeszive manipulation,
vibrating, or floatirg 19 permitted thie reqults in a ollp-
cery surface 2nd svould be avollded. “roner handlin- of
ejuinpment anl only a reasondhle amoun?t correct bronmine
and belting will ma%e for a veryr non-ckid surfuce.

Tha coefficlents of friction »f concrets surfices
ranve from .4 to .9 for stralght skldding 2nd from .5 ta
.8 for sldewles skidding. The coeffisilents of dry, raourch
texturad nortland cenent concret¢ navemants range from
«8 to 1.0 for stroight skidding and from .2 to 1.0 for
sidewise sk1ddirg

A comparison of friction ccefficients wien the prva-
ment is elightly wet ard when it 1s dry show a greiter
variation a=s to ranse on the dry pavemert tian cn the wet,
This effect of nmolieture on the pavement asg previcusly stat-
ed ie subatartiated by the tecste. It gshowo that the frlict-
icn coefficients arranred themnelves directly as the courre-
reecg of the eurfuce texture; sn frverece relatiors~-in existad
when dry.

Bituminsus pavements: Thece pavarents exikited 4 more wvwide
range of coeffiziente thun uny other surfire tested. ‘“here
the coefficienta were low they were very —uch fo. "hin

gtate of condition is very baid hecouee once the motorist is



subject to tnils slippery surface he ig prone to believe
that all such surfices :are juset as bad., Thils 1s espes~
ially true when tiltuwincus puvenents are wet. That

this contention i1s not altogether false wasg subgtantiated
by test, as mom2 of the pzvenents teated vere dangerourly
glippery when wet., ZBEut Iin another rearect thia contention
carries no truth because on some of the surfaces testsd

the coefficients of friction on wet navenment were subrtinte
fally higher than on any other tyne of pivement tested.
Profegsor ‘over &s well and many othsr encineers belleve
that 1t 1s poesible to build a hituminous road that would
be as skid proof as any road in use today. OCf our latest
bituminous surfaces built in the "Tnited ﬁtatap nogt of them
are relatively =kid proof.

The reason for ekidding on these surfaces ia that a
layer of excere bitumincus material had been present on
the surface. This may have been cuused by the ure of too
much material or a too slow curing asphalt. Thnee pave-~-
ments teeted that had the greatest resistance to skidd-
ing were the ones that wvere covered with esharp, hard rani
or finsly crushed rock that vus banded in place by the
bitaminouas material actine as a eement. This sandpaner
like finish offered high resistance to skidding.

The friction coefficiente for high type gnrfaces cf
an asphaltic nature when in a vet econdition rere higher
than that obtained on any other surface tested. Very low
coefficients were encountsreld on peneiration nacadam vhen

vaet, especially if a eoft cexnl coat was used in ite top.



From data collected on the surfines tested 1t waz
shown that there wis a hirher ncoefficlent sn $hnge sur-
facea that had a greater hardnees than thore thot wers
goft.

Brick pavements: Testes on brick raverente vere carri-d
on exclusively by Trofesssr “ayer and the test reculte
showed that brick has a c¢nefficient (4s 2 vhole) olirnt-
ly less than that of vortland cement connrete. The mod-
ern piving dbrick of today fs quite ek%id resmistant. Thie
1z due to new manufacturing rethods. Te-alred, vertic2l
fiver, and lugzed bricks n1vve 2 £inirh that =111 stanrd np
and i3 very pritty in nature. Tith thera nronertlea and
proper instillation usine & hard filler the requltant
pavement will he very safe.

011 mat surfaces: These surfacés are different from
bituminous macadens Iin thickness only. In the cil mat
gsurface the heavy surface and baege is omitted., The frict~-
ion coefficlients of thece sgurfaces sre sonraxirutely the
same a8 thorz of biturinoue macadam except that they are
more prcrne to tleeding and conrequently ore more sliopery

ags they grow old.



Treatnent to urevent or dscrezce siidding:

It {3 net probahle that the roaxlds fn the "nited States

today will he ronlnesd by new ro2ds that are of a ckid rese
fatant natare; but that many c¢f the dAungerous osnes eon be

imprroved by treatoent or maintaliransze fo pomethine that eoon

be anticipa « Profassnr R.A, *yer 5?2 the Towa EZngincare

—

Ing Experiment statlon parforma2d teats on varloua pave-
ments andl proved that any surfaée can ta mais virvtually
gkid registint with treatment. "2 showed too thit by pro-
per maintalninca tha ePfesta of @now, lce, and mud o6sn he
controllad to anxe for safe drivinzg., The zpeel factsr i1s
2 thinz a2owevaer thit must be controlled by drivar educat=-
fon. This haa far flunz effazts becauss on wet surfaces
at 4) niles per-hnur tha friction availiable is orly 1/4
t> 1/5 as zreat as at 10 milse per hour. These surfaces
misht ba no msre eafe than 1f iz2e covereld roale 1 they
ffer 1ittls resistanca when waot.
Tua correctisn »f this problem of treating or re-

surfaninz & nuvenznt te make it skid raeistant i

¢+

on3d

of a ralatively simple hut esretly nature. Tf o0ld pave-

mz2nte are to be remurfaced the prive regnisits is to lay
a eccverinz that has a €ine shuarn texiurs. In concreisz
this may be aceocnaplished by the firishirne cperantion. In
bitumincna e~varineg it is nocsarcary to control the tyne
o? cerment, the quality of the ascres:te, s5nd1 most of all
the means of constrastion. The amcwit of tar, euat-buck,

or whatever mirht be used must be hard, of low nenstrstion,



and so anplied that 1t deces not ccme to the surface due

to wear or heat from the sun. A more comhlete deseristisn
of the exict mezang of ancomplishins this end =ill be dis-
¢ ~ged later.

Probably the mort dangerours eoniltlon of a =oald is
vhen it is covered with mud, snow, or l2e. It makee no
difference a= to how the roud may he conciructed, there
elements render it unsafe., Control of the menaacs caneed
by these factnrs is clearly & maintainance oroblem and
methods of its treatment shall niw be pat forth.

The first rule in carins for a eandition wharse lce
or snow {2z to be removed ie promntness, Tf fae i3 nllowed
to form, or sleet »nermitited to plle up the frictional res-
istanca will only be z¥%out 1/5 that nrovided bty 2 concrete
eurface. If eand or cindere are applied at the time which
freezing heging, which ig near the freezliry temparutare,
the frictlonal resicstance may be ralpedl 3 or 4 times that
of the i~y murface. '"“hen theee abraglves are applied =t
a reliatively low temperatura ther 4o not become embedied
in the ice and the resultunt acti-n c¢f =ind and traffic uay
result in their remsval from the eurfacs. If temperztures
drop suddenly, or sleet falls miaking 1t impos~ihle to treat
the pavement at hich terperutures, the abrasives may be
heated nr mixed with caleium chloride to provide the sane
effeat as avplication at a higher tewneratare. Dire-t app-
licatinn of rock salt or naleliw chloride to the ice cften

times resulta in detrimental effents to *ths pavement surface



In that 14 will cannz rouling of connrats or unruvelling
af a bitarinens enrface, It 42 nlalnad by the mumalacie-
i ahlorids that the geslling < tha sone
crate 13 rot ine to the s21t bat ecausnl by the foematicn
of em1ll partisles of {ez in the parrona gurfasa, the lnre
expaniing and hrsaking the gonerata. ™Mt neverthslezs

$t 1e reocormended that
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27 using any ealt, elthar
At reatly or nlxed with =212 nr cinders, t42%t the abraz-
ives ha 111d1y heated ond nmoolied in thisg manner. Tlula
{2 the =2arzactlon glven in re?arenas only to portiand
canent conecrnte gurfanes,

Rut that trzatnent of adraslives 1o alf2ative wac oon-
elusively obown in teats mondneted by the Town State Vicgh-
way TNenurtnert in teate ande at Fort Dadge, Towa, The re-
rort statea that "all dry awraglivee not trectad with cal-

clinn chloride vroved to he ireffe tive ard vere eaeily

brugshed of{ the rcad by the tiree.” As t5 the size of
the ahracives there wis nn difference {n thelr okid reric-
tance when in the antreuatss state: tut vhen treated vith

2leium echl-ride the ecaonrce cinders ware 42% move effianlent

than the untreated clrdere, the =202 held true for cand
Ped
execent thit the bhettermant voe 717,

The use of e3xlaliun chlovide in connection with abras-

ives 1¢ for two purnnses; to embed the earnd cor cinders in
the ice, nnl1 to keen stonk-pllee of abhracive paterial in

a cordiltian waevre they will nnt fre222 up. The usa of

atock-milar o® sbracive material ie an efficiency measure
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that rukes 1t oo ¢ilflcalt to dl-otiv—uien fraw
1t necessury to an:ly sand wnd elnders ot ianteerestiong,

on hille, &l on euarv.g as gosn 2g tis &0w becomes nuslk-

N

ed, The umial nulnteinzarnce proccidurse of most of the hirh-
vay dsuartrents of the United “tates ie to etart esrow ve-

3

maval at the csxae tine the storm starts and to eortinue 1t

1010 noblea thunt 1s rot rarely tiouznt of 18

/]

the sne whora 2131 Actes an the elinsiys medlua, but madl on
a puvenent ernotituss a cerican nazucrd in wet weither,
The mzl thit be:ane~ cansttercd on naveoonds ususlly comes
from the sionlleaers of tixs roald, Troa muddy side roads,
farm driveg, or f1eld entrurcenr.  The treatnent of talrs
probles Is ol mle and should be @ nor~2i vroc-dure, If
gravel cHratines vre epnlicd to tn: mudly vortions 1t will
rind with the rad and hold it in pizce.
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of 20 to 22 pounds per equare yard and ns brconins was per-
mitteds This top vas thern rolled lightly with a & ton roll-
er and no traffiec permitted to travel on the surface for

72 hours. The excellent reralte ohtiined seem to inlicste
that the tine the traffis war kepnt off ros wsll worth the
trouble beczusra *his allowed the vollftlle materiale in the
ausnhalt binder tn escane,

irter ~alntzinanece in Vireiria ceorefcste of anrealding

cinders, cocrece stone dnst, ard eard =ith an admixture of
caleinn chloride or ealt at 5 rete of 2hout 75 to 100 »nnunde
to the ton.
Taxag: Tecaure of the heavy rains in thie etate the nrecerea
of water cn tl.e surface of rocds travelled at high sheeds
hae been tha souvrece of a ekiddirg merace thit hne been tuke
en care of Lty the method of ennetrunticn of their hicshmeove,
“hen finichire aonerete roade it ie recuired that they be

beltad at the t

(223

me o? Initial cet in order thu:t the sharn
gand particles he brourcht t» the surfiece and rmall lsteral
grocvaes ba left In the ccncrete to fiuclilitaite ravid runoff
of the water. This hae breoduced a very hiehly nen-skid
csurface.

Colorado: The "tate Highwuy Denartmert of Coslornds has ach-
feved a non-gkid siarface in their bitu-insue rsajd mivy pave~
mente. Thev attribute thelr oucreasc 15 contrnl of the amount
of arphalt nused. v usins only encurh of thig to the ersent-

ial bindinz nualities needed, nn bleedirg «~ill result. A

'-J

geal eoat ig »l2ced over this miain anuree containineg a cover



etone which irovides a psritty surfuce thit ies very resict-
ant to ckiddiing.
Trom thie gelicht review of vwiint vurions states és to

contrsl 1t shove that *here is some vurlztion in tle maot-
hodg of concirueiins ravenmente; but there ie (¢nite conciet-

ar.t practice In mulrtainance.
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It rae nrobihly heen the decire of some individnal
or sxme ~roan of 1rdividalinc to know &hant the akid-
reefiagtint churdarteristicrs 0 a4 certiln navesert gurfaae
at goma nuartienlair time. Tus tn 4 lack of ecuinnant or
ti-a it =ia not nosaihlia 5 be erlishtenad ansn the sub-

jant

ks , ayravaer,  Tale Lag neobibhly nercured mane times to

a eounty, o emall taem road eonmmignalion bat Adne tn the
exnanaa it wae nat naneihla $0 crtiain tha irnfarmoation,

Tha aat1ar 9211 nnw nrgannt fnalie mathod for abtiir-

R<J
2
2D

ing hia Infrration An hooen that 1t might ofifer 4
aizgntinn to enmenna ta ecarry on tha wark,

Tirat thae oralect alionll he nlaeced In *the hnndr of
anma raTeira™ brird qaon ac the Tharsan of Tithlic Tnadls
in onrdar that 1t mlohit ba eff2ntivalr handlad. Thae Cutv
n? thia o~ranization wo1ld ba to ru test triils on %ie
various sarfianes with eqifnaent ar nrevionsly deanribaild.
Havinzg thulg Infarm:ition nertiinent tn the tvng of aarfars,
fta matiasl ~? aonatrmietion, constitaenta, finish, and
coeflffiniants »f friction at varioar eneads nn hHoth ¥st
gnd dry =airfacas; 1t wonld then he ranquired ta chotosranh
the sarfire by anme standariined ~etihind, This eonld bha
baat Aarcomnliched by takine a 5 hy 7 photn of the nave-
ment with a4 raler lving or the eurface anl the €111 12

irchee exteniirnz ovew +4n whale len~th -f the pietnre,



™his pleture with the Informctlon corvevrning tre pavenent
would give a gocld 1ded of fte exaet aurfuce qualitles,

If a conylete sorieg of theece pifctures werre taren and
compiled in zome orderly Form wrd dleitrxlibated teo all wead

arencies oxr bodlen they woeld hove o poabis o connarings

SI1 thet weinld be

their povemoeste 3o inet esone chapdic
CoLnar vonla o to tule 4 photosrath of thelir
pivement in gaeetlorn, enlagre or roluwe 1% to the roquir-
ed size,xnd enapuire It To oxne of She et uodarl NMotosraphs.
The metind of enrnurizron wonldi b2 to Zirct <14 tielr
puran2at Insa tao proner elass, l.2. elther congrate, hit-
wilrong, oll miah, cie. Thig dbainr Aone then the proto-
grala coaldl be atehed asailnzt A11 tha nlatuwas 1a thiis

cluee wid 9hes Che 23 ot noaly the wane is snoounier-

3 rta O B \ ade Y ¢ gy Y Y, A . o.
ed it mizat ke guite seecarately asciet that the awfice
1. . . . SN oA - - . v Fag) .
charactaristion o7 the twny wuald Le thae snnme,

T tha following nagan &ra some Dpotosyanhe tlllen

.. A B U SR . ; ] T oy T 1 N . .~y =
by thie 21thor and ¢oapareldl ag sxnliinel sboave to sivndlare
1y 4 . < e - -y & -~
hwoto e las ¢ zartniant,

dedinn af “re-on Mysqent Tuarfoseas, dcfomianying sach

phistograph is a graph of the fricticon coefficienty ag they
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Photograph of Concrete on

College Drive on Y.5.C.
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