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The Use of Road Oil 
Report of 'l'raffic Committee of the League of Iowa Municipalities · 

On account of the genen1l interest in road oilfog, the follow
ino· information on the i--ubject is submitt-ed . Capt. T. R. Agg 
prepa1·ed the dis ·u~sion of p1.·eipar1ation of the street and appli
cation of th e oil for the Engin eering Experiment St::ution, Iowa 
State CoHege . The Rpecifaatious :i.re recommended by the 
Juwa Highway Commission. These spec"ifi'c.ations 3re tenta
t ive mid si11'bj ett fo - c:hm1ge if contilrnecl experien ce in ,ornng 
1·oncls 1.·ender such ehauge de. ;i1 ·,a,blc. 

Prnparntion of Roacl: TLt e principal preservative function 
pel'fo1·med by 1·oad oil i~ thait· of partially wntcr proofing the 
ro3d sm·faee ~:o that Btol'll1 ,\·at r " ·ill soften the surfa:cc but 
sightly in flowi11g to the ~·ide <.litl'11 ef-; . \ ·roi .. rd surface with in
Rnffi('ien t (·1 •,0:-.R ~love will not be ,1.s, g i·eait ly lbe1{efHed l>y oiUJJg 
:t~ wil I 011c t l· ,,t iH JH'0pel']y (·1.·ow11 ed. 

In view _of th e 111m'kc<l Hnpe1·io1··ity or the 1·0:1-ch; th.a,t we,1·e well 
gTH·cled bel'n:·e being oil<~1l over thoP-e tltnt were oiled befol'(~ they 
wc1·e g-1 ·nded, H would P.c01 11 cleRi1·able to c-011:fin e oil surfacing 
to (·0 111111-,l'y t ,oads that ·Ji:=1v been btougltt to a perrnanenJ- gr1adc 
:rnd to cit~ ~;t1 eets· tlrnt ltnve been well rounded up so a-R to in
sure good dra'ina,g'e . 

Hi s evident that the mnd thnt ii;; to be oiled sho:uld have am
ple i;; ide dFtches with good outlets. If water stands in the 
clitcl1ei-- it will i;;often the em·tl1 nnder the oil surface and \7e
Licl es will cu t through the sul"l'i._1('e laye1· of oil-im1pregna.fod 
e::11·t h. When this happens the road will detc1·iornte r.a1pidly, 
beco111e rutted an,d 11n cven. A good n1l e to follow is to oil only 
tl10. ·,e 1.·o:Hls thnt wc1·e gr·nded ctt ]east a year pri01· to the ap
plicnt ion s of t-'11e ,oi] an d ·1t ave l1ad sul'fident teaffic to thorough
ly compact the s,urfa('e. ':Phe1·e should ·have been suffi ciell't ob
Rel'Vat ion on the effect of g1·ndil1g to show that Hie surface. and 
tile dmina 0 ·e is propel'ly cared for. 

<riiJ1e s'Ul·face of the rond .at the tirne the oil is applied should 
be ·n10oth and dense but not: clust-y . A road that 'has just been 
d1·agged is not in suita1ble cond itiou for oiling because of the 
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loos,e material that has been thrown into the traveled trad: 
but ,after it has been traveled for a few days the road may be 
dragged aigain, moving iJlte loose materk1l out onto the Rhou l
der, thus giving a sm,ooth, hard surfarce for the oil. 

Dust on a road surface precludes the possibility of the oil 
penetratiug inrto the hard road bed under the dust and the oiled 
dust will not ,compact to f.orrn a good S'Urface . UusatisfactOl'y 
results are certaiu if oil is sp1·en,d on top of the dust on a road. 
Some lig·ht soi ls, g,r-ind into du~t- so rendily ·that it is difficult to 
get ·them into the proper ·cond ii"i.on for oiling . On such road:-; 
a very flui:d oH is mol'e likely to give good results than the 
heavy, ·but every ·possible effort s·hould be made to el imin ate all 
the dust. It is generally said tll1at the road should ,be dry at 
the •ti.me it is oiled but that doe::; not nece, saitily mean it should 
be bone ,dry. If the surface is moist that will not interfere 
with ithe ·penetration of the 1oil, in fact there m~e some indica
tions that it is· better to oil on a road that is slig1htly moist 
than on one that is, very dry. 

·To sum up tllen, a road that is in con:dition for oiling will 
have perfect drainage, will be free from dust and present a 
smooth, :ha1,d, dense surfruce . 1Sud1 n, conditiou will be found 
on the ,aveeaig•e ruDal higlrw1ay iu the month, of May and June. 

H eat ing Oils tin Tank Co/rs: 1,he tau k c,a,rs in which r,oad 
oils are s·bi,pped are genenally equi.ppe,d wHh sfoarn coil s for 
heating the content of t he car . The steam leads, wbi'Ch are 
usually of about two-inch pipe, will be found on the under s'ide 
of the tank. A steam pipe is laid to the car an:d connectiorn 
made to one ,of ,the steam leads. T'he other steam lead is fit
ted with a v.alv,e which is opened just enough to let out the 
water that .condenses in the coil. 

1A tractor eugi.ne may be ,us1ed ns a som·ce of steam or the car 
may be set near a povirer plant. 

!The oils1 ·will usually require heating to a temperature of 
about 150 -degrees F., but ,may be be'ated to about 200 deg1~ees 
F. w~th:out danger. Beyon,d that point foaming is likely to 
take pJiace if the c1oils in the ·car leak. Nothing is g·ained by 
heating 1beyond ioo deg11ees F. 1and the ·c,rew thflt is handlin ,o
the oil shou1d be provided ,vith ,a thermometer so tiwat a tern-
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pet•n_, tm."e of at leas1t 50 degrees: F. below the flash point of the 
oil w.ill 11ot lie exoeeided . 

Tl'Ct/nsfc1Ti 11g Oil: s imne means of pumping th e oil from the 
bmk cm· to t he tank W1agou rnust 'be provide<l. and, any oue of a 
m1mbm· of ty pes of pu11111> may be used. Th e ord. inary hand op
era~e,d tank pump fumished. wiih traction engin e tanks has 
suc:'h R1mnll c:apadty tl11a1t t he work js 1t:edious but is sometim es 
e111plo.Y'ell. Its U8e is :Hlvi saibl,e 011 ly whe11 1a singl e tan r of oil 
is to be iM.:tn(ii ed each season , and. eveu then is of doubt ful 
ctml'O'my . Ir •mol'e tllrnt one t-,ank is to be handled it will pay 
to ~;ecu 1·c a po,v•e1· driven pn1111]_). Of these, the rotary 'type 
wllkh is used fo1· fm·ni1:;J1i1 1g pi·e:::;surc ou the ,dis,tr ibuting waigon 
is llest . 'l1llcsie ean be purchased at small ·cost .and cau be 
belted or geaticd to a srmall gas engine . 

~ pump of t hi s tyipe should always be set up on the grmrn<l 
so t ha t oil will f low frollll 1tlte fauk to the ,pump 1by gravity, as 
the pump wil Hot 1.n·irn e itself . 

Sometimes it is pO'ssibl e to set the t :.mk -ou a siding w1hi(:ll 
is ,on au ernbankmeut hi gh enoug1h t hat t lie oil will flow to the 
tank wagon. ~ehis· is, of eourse, t he mos,t convenient way oif 
uuloadfog wlJcn it is pof;s ibl e 1to employ it. 

':rime j8 au i1111 po11tau t Jac:tor ju the cost of applying oil. De
hty8 iuo1·eia:-;,c tltc deu111nn ge drnrg,es on tauk c:ars aud n1 ay 
cansc the wo1·k to ·be 'held np by 1b..1id weather . vVhen all the 
c:ouditioos .ne fav,OL'1ab J.e a tank cai· can be unloaded in two 
days. T·hiis i8 not possible uule8s the rnccllanical equipment 
for haud l ing the oi l is ,adequ ate and is kept in good conditiou . 
.. A. litile m011ey spent for a good pumping outfi t is -an excellent 
iu vcstn1eut . 

Oil JJi::;tnJnlto r s : Several sutisfacfory types of oil distribu
tors a1·e -on t he mark,et, differing little from ea cih other in es-
8ential featm·•es . ]t is .desi1mble that t he clisti- ibu or be equjp
ped wi-th a heating dev i.ce s10 that the oil eian be kept hot on long 
hauls or can be heaited in 1t he tank ·wagon if nof ·in the tan\k 
car . 'rhe spray should prefera1bly he of t he forc-e feed type 
.i-atber t han t he g,r1av ity type . A t ank ciapacity of about 600 
gallon i,s as large as it is, advisiable 1:o usie rwhere t eams are 
employed for hauling . I,f t he motor driven ty1pe is used, rtbe 
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1000 gallon ca.padty js as larg1e as can be han:dle,d satisfactorily 
on earth r0ra1ds. 

Applying the Oil: When the-t'O'n:d . urface is in suitable con
dition for oiling, there will be danger of putJting so much oil 
on the sm·fa.ce that i1t will flow to the sides of i:!he road and be 
wasted or -at least increase the quantHy mt the sides of the road 
beyond wh:at js need,ed . rro mak,e s'm'e this does not hruppen, 
t he quanUty of oil appliecl at one ,thne R'hould not exceed about 
1-4 ga·non per square yard of surface . lf n h eavi er rtreabment 
is desired, ,a second application may follow ,.tfter the fir:st has 
been absorbed by the road surface . Jn war,u1 weather thh; will 
not be more than 10 hours and often will not be m01·e than 3 or 
4 houris. 

Covering wi'th Sand : When the oil is, applied ,on city street:S, 
the whole width j,s ciovered an,d vie!hkles rmust orf necess-ity use 
the fres'l1ly oiled S1urface . 'l""he oil d inig1s to t he wheels of ve
hicles and js spattered about, soiling clothing, injurjng th e 
paint on v;ehicles and rnaking a disag·r eea,ble mess g1eneral1y. 
Besides, it is ,car,ded on fue wheels of vehicles from the stree1t 

·where it is needed . At crossiugis the oU is ·carried away on 
1the shoe of pedestri,ans and findsi its1 way iuto stores and 
hon1es. ~ro elimiuate ,these unuesi1·a1ble feature. of the use 
of road oils, the snrfa,ce sJhouM be sarnled af'l-er the oil.hla. been 
s-pread. For t his purpose it j,s besit to u~e good s l.11::trp concrete 
sand in sufficient quantity to ,aJbsorb the excess oil. One half 
of t he street sihould 'be oiled and ·coV1e1·ed wi1th sand before the 
other half is oiled. 'l'he siand oug~11t not to be rappUed for 3 or 4 
hours after t he oil has been s1pread but jf traffic ,cannot -be kept: 
off for thrrut length of time, the sand may be put on immediate
ly :a:f1t,er the oil is s1pread ._ After ,the ~treet llas been urnder 
t raffic for •a short tiime i:t will usually become apparent that a 
little more sand is needed in some pli:11ces to keeip the oil from 
pjcking up. These spots should be covered lightly from time 
to time until ·the surfatce is of unifo:rm appeariance and all 
sticky places have been eliminated . A cubic yard of sand will 
cover abqut 350 s·qurare yards of surface. 

The necesisty for the sand c1overing on rural high ways is not 
so great because the entire width of roa:d is not oiled and ve-
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hicles may keep off i!he fireshly oiled part of the road until the 
oil has been entirely ,absorbed. But as a rule traffic will not 
avoid the oUed part •O'f the ro,a,d and vehicles will carry away 
a par.t of the 1oil foom the part of the road tblat needs :irt most-, 
i!he middle. 'rhe ciost of ,sanding is small as a rule an'd t!he 
benefit derived is substantial. 

Maintenance of OiJled Ecvrth Roads: Oiled ea:rth ro·ads need 
maintenanlce from the first. The ,oiled layer will flake off or 
become rutted and thus the dm-.,aibility of the r,o::id will be im
paired. These -defects can be corrected by dragging· aud the 
surface ,ean 'be kept smooth .and properly rounded. It is parr
ti-cularly important thaJt the surface be dragged after r,ains 
that ·continue for sufficient length of time -t;o soften the sur
face. 

Re-oiling will be necessary each year under average eondi
tions. 

Cost of Oiling: Under conditions of 1916, wibh road oil 
available in tank car lots at a cos1t of 5 1-2 ,cents per gallon, the 
cost of oiling will be about as follows: 

Cost of one ,applieation •consisting of 1-2 gallon of oil per 
square yard of surface 3!pplie.d on city streets where rf:\he haiuJ 
does not exceed an a\l'eraige of one-half mile and when the sur
face is sanded, 3 1-2 cents per sqU1are yard of surface . 

Cost of one 3!pplteation of 1-2 gallon per squa,re yard of sur
face for a ,width of 8 feet and 1-4 gallon per squar•e yard for an 
additional width of 8 feet on a rural hig·hw·ay where the aver-
1age haul •does not exiceed two miles, will viary from $200.00 _to 
$225.00 per mile. 

These •costs will vary with the efficiency of the organjzation, 
the weather conditions, the amount of dust to be removed, and 
with •~he kind of equipment available. No items for mis,cell
aneous tools or for interest or depi,eciation on equipment are 
included. 

Results to be Expected: Surface oiling must" be ·considered 
primarily as a ma:intenance method, but repeated oiling un
doubtedly results in a cumulative benefiit. Oiled roa,ds resisrt 
the effect of summer rains quite well, but long continued wet 
weather ( a wee'k or mor~e wiith little sunshine between rains) 



7 

will soften the surface enough so that vehicles will cut into the 
oiled ,surrfiaice. The oi.l eliminates most of the dust nuisance but 
if an oile,d roaJd is neglected until it does become duS'ty, the dust 
will be oily and adhere to everything it rt:ouches. 

''l~he road or street that is to be oiled must have a good cros'S' 
slope, and :ample di t,ches or gutters, and mus1t be free from de, 
preS'sions that will hold water. Dis1appointment is sure to re
sult from oil treatment on roads that 1are not properly graded. 

'l,he surface of a road or street must be dry and hard and 
fr.ee from ,dust when it is ,oiled. If the surface requires re
shaping· wilth tb.e ,grader before oiling, the earth work mus,t be 
dolle su ffi-ciently in adva.nice to insure that fue surface will be 
thoroughly compa cted before i1t is oiled . 

From results obtained on oiled roads under observation of 
the Iowa. State Highway Commission the following specifica
tions should give good resuHs ou the various types of soil pre
vailing :in Iowa: 
Specifi cation A -

Hoad oil fo1· co l,d ,aipp1iiration to ea1•th roads (:induding heavy 
loam, tlay or samly loam ) . 'fhe road ,oil .shall 'be homogeneous, 
free from wat,er, nnd shall 11ot foam when heated to 125 de
grees O., (257 degt·ees F.) . It :;;\l:La 11 m,eet the following re
qufrernents: 

1. The flaR'h point shall not be les:s than 125 deg1~ees C., 
(257 degrees F. ,) ,a,s determined 'by the open Cl]lp method. 

2. 'l"'he specifi,c viscosity (Engler) 50 c. c. at 40 deg1~ees C. 
slhaill not 'be greater than 40 degrees . 

3 . 'l,i1e per cent of as1phaltenes, (total -bitumen insolu!ble in 
86 degrees R. Naptha), s'.hall not be less tb:an 7. 0. 

4. The per cent of fixed carbon sbiall not be less than 4. 0. 
Specificatfon B-

'Road oil for hot appJiication to ea:rth roads (inclU1ding 
heavy loam, da_y, sandy 10am, sand clay or semi-1gravel). The 
oil shall be 'homogeneous, free from water, and shall not foam 
when heated to 150 deg1rees C. (302 degrees F.). It shall 
meet with the following requirements: 

1. The fl,ash point shall not be less· than 150 degrees: 0. 
(302 degrees F.) as determined by the open ,cup method. 
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2 . r:rhe speeHic viR·cosity (Engler) 50 c . c . at 40 degrees 
C . shall be from 40 degrees to !)0 degrees . 

3. r:Phe per cent of asphaltenes ( total bjtumen in solubl e in 
86 degrees B. Naiptha) s~iall not be less t han 10.0. 

4 . 'l' he per cent of fixed carbon shall not be less than 6. 0. 
Specification 0 -

Road Oil for hot avplication to gravel, san d clay or macadam. 
'l'he 1~oad oil shall be homogeueous, free f.rom water, and shall 
not foam wh en hemted to 150 degrees C . (302 ,d-egr-ees F . ) . Jt 
hall meet tbe following requirements : 

1. 'l'he fla sh point aR determin ed by open cup method, shall 
not be less than 150 degrees C . (302 degrees F. ) . 

2 . 'l'he s1pecifk vfaco. ity (Engler) 50 ,c . c . at 40 degrees C . 
siha ll be from 40 deg1rees to DO deg~rees . 

3 . 'l'he per cent of, ia·s:phalten es (total 'bitu-rnen in·ROluble in 
8G dgT•ecs R. N::ipt-b,a) sh:ill not be less than 12.0. 

4 . 'l'·lie p 0 r c:e 11 t of fixed ca t1bo11 shall not be Jes~ thiau 7 .0. 
Specification D-

~'pecia l 1·oad o il fm· -broken st one a11d coarse g1·avel sm·fa ces. 
Tih_e 1·oad oil ~hall oe ilo1nogeneo11s, free f.roin ,va tei·, a n d sha ll 

not fomu when heated to 175 de:g1·ee:-:. C . ( :H7 ,degree F.) . It 
i-;ha ll meet t he follow in g requfrei1ne11 ts : 

1. 'l'l1 e f-1,i:1-R'h poiut as ll eterrnin ecl by open eup method :-:lull 
not ·be leA.s 1tl1an 175 degrees C . (847 degrees F.). 

2. Tbe float t est at 32 ue0 -rees C . shaJl -be from 75 in,c1hes 
to 150 inches . 

3 . The pei· ccut of asphaHenes (total bit um en insoluible in 
6.de:grees B. Niaip,tha) sha1l not 'be less ·t han 13.0 . 

4 . The per cent of fixed carbon shall not be less than 7. 0. 
'l'es1ts of ·foe physiical and cbernkal pPoperties of t he road oil 

shall be ma:de in accordan ce with t he Tnethods a:s presc ribed in 
United State. Department of Agriculture Bulletin, No. 314. 

N01.'FJ- 'r,he use of the -grade of 1roa,d oil specified in fielctioh 
"D" i-s only warranted on very good macUJda;m surfoees or on 
gravel surfaces which do not contain an excess of cJay or fine 
material . 
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