COOPBRAT IVE RESBARCH AND STANDARDIZATION OF LOW-CCST ROAD IMPROVIMENT

{ Pedersl Governmont Pertiecipetion,
By H. S. Fairbank, Chairman, Resocurch
Committoe, U. 5. Buresu of Fublic Roads.)

When ¥r., B, §.rames, spoaking before the Soventh Annusl Agphalt Pav-
ing Conferonce &t Mow Orlesns, cglled atiention to tho ncod of experimonts to
determine how bost to use light 0il preoducts in low-cost rozd building, hae ox-
pressad the hope of the Burcau of Public Roads that the industry would find in
the developmont of that browd ficld for the ulilizdtion of iis products an op-
portunity worthy of its bosti efforts aqual at lsast to that offered in the noc-
egsarily limited ficld of high-class pavement construetion, Sxamination of the
progrem of thiz cighth confercnce, suggests that the industry epproved the sug-
gestion, ‘ . '

The Burszu's interest in the deovelopment of mothods of low-cost roud
construction is founded upon knowledgc of the nesd of such mothodis for the im-
provement of literally hundrads of thoussndz of miles of roads on which the preo-
sent trsffic ig of such proportions &s to raguire & smooth, dustless, yoer-
round surface, but not so great 2s to justify the necessary oxpenditure for &
gurface of high typo. Wo have beon confronted directly with this nced in con-
nection with the improvement of rozds in the national forests end parks which
are our gpecial rospousibility. We kmow theot thore are many mileg of main roads
in certain regions, perticularly in tho West and South, which are in mneed of
gimilar improvoment and we realize that ths hope of satisfectory egrly improve-
ment of thousands upen thousands of miles of local voads deponds golely upon the
prompt developmont of suitable low-cost surfaces,

_ The probleiz now proscnted by these local roads is rmch the same as that
which thirty years ago was prosented by the faor more limited mileazgoe of main
roads, With the gonoral iucrease in traffic density that hes followed cvary-
where. the mounting motor vehiclc registration, we now find these locgl roads
-subjected to @ traffic @& heavy zs that which years &go suggosted the use of
bituminous materials in tho improvement of the mein roads. The differcnes is
‘thet wherc 30 ycars sgo tho problemws to improve gome tens of thousends of
miles, that which now confronts the local suthoritics involves the improvement
of hundreds of thousunds of miles,

The Burcau's firei sctive intercst in oxperiments looking to the devael-
opment of methods of low-cost surfacing using bituminous maferials was en oul-
growth of its oxpericnce with roads built in the national forcsts under its di-
root suporvigion, ihen tr:iffic on these rosds wes considerably lightoex* then it
how ig we Tound the cengtructionm of & surface of finely crushed rock or gravel
an sdequate provision for yenr-rovnd service, 4 similar type of surface hed

SR

(Noto: Paper presented st Bighth Annusl Asphalt Paving Conferonce, Yest Baden
Springs, Indiane, Cctobor 28th to November lst, 1929.)


http://Asphr.lt

pveen adopted by a number of the JTastarn Statss snd & rather considerabls mileage
~yed been built when, zome five or six years zgo, it bectme zpparent that traffic
bhed zlrsady increased to & point which would demend thet something be done im-
mediately to lay the dust and reduce the heavy losgs of surfacing materiel that
wes takKing placs, :

The States of Oragon znd Cazliforniza took the lesd in the experimental
use of petroleur olls by various methods to remedy the gituation end whem their
eoffects hod slready shovm some ccnsideralble promise of sucsess, the Bureau Joined
with the California departzent in an imvestigation of the varicus methods that
had been tried with a view te ascertaining what methods or combinztions of methods
and meterials wight be expectoed to afford the greatssit measurs of relief. The
resnits of the investigotion wers publishad im 19237 in the Bureou's mogezine
rtublic Rozds, and in a specizl bulletin of the Cplifornia depariment.

&t zbout the same time the Buresu wes 2lso engeged with the highway
commission of South Coroiime in experimonts to devslop the possibilities of bi-
tuminous surface treatmont of topscil roads, and ths first roport of troese ex~
perimonts, which wore digtinetly promising, was slso published in 1987,

So mich the Buresu had done when Mr. Jemes made his recomnendation to
the industry 2t the Seventh fnmmsl Conference in 1928, The suggoesiion met with
imsediate response and in itarch of the present yoar & joint technical committes
ws created to rapresent the industry snd the Bureau in plenning snd carrying out
& comprahensive siundy of g1l of the verious methods which hed by that Lims baen
dovelopad in various parts of the country,

Gonerel Charcctor end Timitations of The Cooperstive Research,

It was agreed to limit the scope of the investigetion to thoe study of
the various newar mathods of construction or trestment involwving bituminous ma-
tarials designed to produce & dustless surfacs registant to light traffic and
less oxpensive than stendard paenatration macodam, This would include the various
Wthods of surface trsstmont of smmd-clzy, topsell, gravel, stone and other me-
torizls, sand-ssphalt mixtures and in-ploce mixtures of stone, gravel, sand, ote.,
with al1 typas of asphaltic oils, fluid residuals, out-backs and emulsions or,

- hesvier matericls whore nocosssry.

Pour principal lincs of investigation wore projscted:

1st, A rapid, but detoilsd study of the results of 211 the verious
mathods doveiopad loeally in meny perte of the country with 2
view to cscortoining definitely the merite of eoch, developing
informetion which if proxptly dissomine tod might boe gensrally
useful and prectically applicable et once, and eventuclly lesding
ta @ knowledge of the prineiples involved in iho nower mothods
from which te proceed to their further development.,

gnd, To study the efficiency of the methods of zpplying &nd mixing
‘ £sphalt and sgoregotes at present employsd, to chserva tho opar-~
ztion of machincry end equipment in detail, end svontuzlly te sug-
gost medifiestions in eguipment and methods which might result in
physicel and 2conomic improvements of construction meihods.



Ira. Te analyze ths asphaltic materizls actuzlly uvsed in work done
to dete end alil availoble materisls which might be usad with
o view to tho development of bituminous matsrials heving the
charszctericstics found to be desirable for work of the varicus
clasges, and

4th. Tc build and study exnerimsntal roads of various types in or-
der to isolgzte tha affects of variszbles not detcatable in the
broader fiesld investigations,

In the firet phase of tha invastigation - ihe broad fisld
studies - it is proposed itc make & detailsd cnalysis of the methods, natsricls,
cost, end serviocg of the various types of low-cost bituminous surfoces thus far
develeped in varicus localities, both by itha observetion of genoral resulis ob-
teined and by tho morae particular study of representstive sections of ezch type
of consiruction with rogard to which = morc or less complete history is availablo.

The typoeg to be studisd will include send-clay and topsoil
surface trooiments in the Southossterm Siustes;send-ssphali surfoces in Hessachu-
selis, Worth Canrolinc mmd other &tates; bitwninous traestmonte of ¢lay roads in
Illincis end elsewhere; the retread mothod of Indians znd somewhet similar troat-
montg of stone roeds in ofhor Stetes; tho so-called bletter trestmaent of gravel
reads in Minnesots and adjocent Statosy oiled sond rosds in Celifornies, Nevedo,
ffabraska, end elsewhers; snd the mixed-in~plece trostment of fino~crushod rock

tnd grovel surfaces which heg rcoachad its highest dovolopmont in the far westorn
St&tes.

Studics have alrcady been neds of surface troeaimonts of sand-
elay ond topsoil roods in Florids and South Caroling; of oil treatments of cloy
rosfle in T1linois; end of the retresd method in Indisna, The data gathored in
the field by ongineers of the 3Burcau, the Association and the respective Stetos,
“rg in course of gnalysis ot the presont time; end it is oxpected that the first
Teporte deeling with thoese threo types will be published vory shortly. An in-
dicotion of the progress that hos becn made end of tho gonersl cheracter of the
i?formation obtained will bo presented by My, Peuls leter in this morning's sos-
8lon, ‘

The studies of the officlioney of construction metheds and
‘Quipment, which constitutos the seocond phuso of tho investigation is boing con-
dugteq by the Buresu with the advice and essistancs of ths ssgeclation, These
Strdies are similor in tholr gonerzl aive end methods to studies previonsly mode
B the Burocsun in the fields of gruding and conerote and bituminous pavomsnt con-
“ruction; and it ig honod tkat they will produce information of as groat value
% those other studiecs hove trought out, They havs besn in progress on & nunmber
% salected orojscts omploying oquipment ond metheds of veriows types for sovoral

?ntha; but as yet 1t iz not possible to present any definitis resulis or conclu-
long .

st The third nhagse of the investignilon - that involving &
s”ﬁy and analysis of the eveilebls biiuwinous materials is the pariicular ro-
Pongibility of the industry snd will doubtles be dezlt with at longth by

T. Bubberd in his papor this morning.
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The fgug§h phase, invelving the construction and study of ex-
perimental roeds, hag aiso/bagun and will be actively prosccuted mainly by the
pureau of Public Roads in cooparation with several ¢f the State highway departments,
pat always with the active assistence and advice of reprosentatives of the asso-
ciation.

Throe such detailed experiments are ncw in progress; tho first
a continuation of the surface treatments of topsoil in South Carolina; the second
a4 series of experiments in Cslifornia involving the treatment of fine crushed rock
and gravel surfscez with soveral types of bituminous materinls by wmethods of sur-
face tre8tuent and mixing in placc; and thoe third a series of experimontis in the
freatment of ssndy soil with various asphaltic materials. The location of thess
sxperimants ig the s:nd-hill section of Nebraska,

‘Tho Bxperimental Roads in South Carolina,

The South Carolina experiments have heoen conducted in ¢oopsraticn
with the State highway comnlssion., Four oexporimental roads have beon built in as
meny counties since 1985; but tho first, & road in Anderson County, having sserved

-it§ purpose, is no longor under obscrvation by the Bureau, A report of the ex-
periments on this rosd was published in the Hovomber 1927 issue of Fublic Roads.

The other throe projects in South Carolinz aroe under current ob-
gorvation, =nd constituto sources of information for the cooperative investigation,
Those &re in Spartanburg, Horry snd Berkeley counties,

The Spartanburg County vrojoct is located on Stats Route 19,
boginning at the southorn city limits of Inman &nd oxtending north to tha Stete
line, There sre Tive oxpaerimental ssetions eggrogating 8 miles in length on sach
of which the topsoil surface wos given & double surface troatment, the varieblos
boing tho bituminous matorials and the minaral covering, On cll soctions the
riming matorial wes applicd ot tho rate of § gallon per square yard and the second
spplication at the rate of 1/3 gallon per squere yard, On the first and fourth
Scetions the primer was a ter of 8 to 13 spacific viscosity at 40°C and the second
coat hot tur, the voriazbles being the cover meterial which consistod of slag and
stong, both graded from } to 1 inch, On the sccond section the primer was & cuyt-
Yack 01l and tho sccond application a hot asphalt of 18C to 200 penectration; tho
toVer was & to 1 inch stone. The third scetion had & prime of cut-back oil and &
S¢cond coat of hot tar with coveriang of slone and dolomito chots; wnd the fifth
S0otion @ prime of ter and & sccond coet of hot &sphalt of 150 to 200 penetration,
We covoring stone.

Thase axperimuntal sections werds built in 1925 and have since
Ysen under continuous muintensnee and observation. A report of all availsble date
¥ to the swmmer of 1927 wes publicshed in Public Roads for November of that yoor,

St The Horry County oxpoerimonis were conducied on 2 section of
&t¢ Route 38, 20,6, miles in length, betweon Couway and Galivants Ferry. This
mﬁJect, which wag 2 test of mixad-in-placo topsoil surfacss, wag consiructed in
t37- Thoere are cight exporimental sestions eazch in turn divided into sub-sec-
long fo & total of 29, Two of the ssetions, covering & totel longth of 12,700
%ty were planncd to bo maintained by machine., I these, four slow-curing oils
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wore used in the mixing nrocess and no seal coast was spplisd. Tha four .oils uscd
on: these sections were 2s follows:

Seotion 3. 5,000 feet, Wo. 5 rosd oil,

Sgotion 44, 2,500 feot, No. B rood oil with prossure still tar.
Scotion 4B, 2,600 fot, Wo, & road oil with prossure still tar,
Sgetion 4¢, 2,500 foot, Plux oil with prdssurc still fsr.

The romainder of the sections were designed for patrol meinton-
snce by patching. In those, various grades of guick-drying asphelts and tars
worc ueed in the mixed bass and single or double surfacc trestments, with cover
material of sand, pee gravel, crushod stone, and trested soil. Ono section Ho. 8,
had only & surface treatment, Thoe baso was not mixed., It wes divided into two
sub-scctions on ono of which the primer was 85-100 penstration asphalt cut back
with naphtha ond on the other tar of 8 to 13 spocific viscosity:. On both the soal
coat was 150-200 penetration esphalt applied hoet. Tho prime spplicetionswere in
tho amount of approzimstely a half gellon and the sosl at the rate of 3/8 gallon
par squere yerd. Tho covsy in each case was 11 to I ineh stone in the amount of
60 pounds per sguareyari, '

On all other sections the base weés mixed with bituminous material,
consisting of cutbt backs of asphalt of 85-100, 100-120, and 150-180 penetration,
aad tar if 18-25 specific viscosity; and fo these nmixed basss wers added surfaca
treatments of various meterials, the combinations being too complex to enumorate.

As previously stated those seotions were built in 192%, Since that
time complete records of Araffic, meaintensncy and all pertinent informetion have
been kept but no raport has been published. The analysis of the results obtained
will supply importsnt deta for consideration in the cooperative investigation.

The third of the current South Carolina experiments is located in
Borkeley County. The construction was comploted during the past sumuer, In thesa
oxperimments which have becn conducted on 4% miles of State Route 46 noar Moncks
Corner, wo have oxverimented with stione surfaces laid on sand-clay and marl bascs,
there being 8% milos of the former and 2 miles of the latter. Bxcept for the
length of the soctions the surfaces applied over the two types of basoe were of tho
feme five kinds, Four of the surfoces on aeach iype of beso ware mixed in placo;
the Fifth was surfoca-troated,

The objioscts of the surfsce experimenis were to determine the re-
letive value of mixed-im-place and surfoce-treatad surfaces, and to tast the
Pacticability of using variously graded mineral aggrsgates with cut-back agphalts
I the mixed-in-place mothod of construction, (onseguently sach of tho mixed-in-
Mace zections involves o difforent gradation znd size of mineral aggraegste. The
first gxneriment wag divided into twoe sectlons in one of which the bituminous
Wlerial was a 60-70 penciration asphalt cut back with 25 to 30 per cent of hoavy
Wphtha and in the other an 835-100 penetration asphalt zlso eut-back with 25 to 30
Pr cent of hoavy navhtha, In the olther thres mixed~in-place experiments the
85-100 penctrotion matericl was used,
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: _ 7 The surface-treated section on the merl bass was trezted with
the same 85-100 poneiratisn material in the amount of about & half gallon 1o the
squara yard; ond the same trestment was appliod to & portion of the section on
gend-clay base, the remeinddr of the section being trested with Coles,

The Celifornis Exverimental Road

The Cnlifornla experiments represent an affort to test under
identicel conditiong the relative wvalues of cut-beck asphelts, emulsions, and
the so-called fusl oils For surface ireatment and mixed-in-vlace construction
on fine crushed rock and gravel surfaces.

These exverimental surfzces have besn constructed during the
pest summer on a section of road about 10 miles in length near Truckee, the
Pureau cocpsrating with the Division of Highways of the Cglifornia Despartment of
fublic Works.

The ssotion of road involved had wnreviously been surfaced in
1937 with mixed-in-place crushed rock. The old surface had becons inadeguate and
it was 1o be strengthensd by addition of anew compacted depth of I inches of stone,
Adventzge was tokan of this occeasion te try the verious bituminous materisls and
methods of construction, ) :

The project includes a iotsl of 20 experimental ssctions in all
bt two of which the minersl moierial is fine crushed rock, ithe oxceptional sec-
tions being fino crushed gravel. .

The bituminous treatments consisted of in-place mixtures of
fuel oil, Herosene ecut backs, snd emilsions; and surface treatments with fuel oil,
% heavy roed oil, asvhalt of 150-200 penetration, end two emulsified asphalis
from different scurces.

The Sand-0il Road Txperiments in Nebradko,

The Nebraske experiments, which have slso boen constructed
during the past summer ara located on Federal-aid pro ject 313-4, a2 stretch of
rocd about 9% miles in length, beginning at the tawn of 0'Neill ond running
south towerd Bartlstt., The soil at this point is characteristic of the sandy
f0ils which ocour over & largs area of the State of MNebrasko,

The entiro projsct vhich wes construnted in cooporation with
the State highuay suthoritiass, is divided into rine sections each zpproximstely
ona mile in length., The work just completed consisted of the construgtion of 2
rired send-oil surface of & inches compacted depth over the eniire length of the
road, In this work the cnly varizble was the bituminous material of which thore
were thros types each applied to three seotions, On sections 1, 2, and 3, the
meterial nsed was road oil of 80-70 per cont asphalt of 1C0 penstration; on sec-
iions 4,5, and 6 an oil of 70-80 per cent agphali of 100 peneotration was wused;
B on sections 7,8, and 9 the materisl used was & Soft asrhzlt cement cut back
With & slowly volatile solvent, BEzch of these materials was &pplied at the rate
of from 3 to 4 gellons per squars yard.
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Neﬁt sumrer, wnen the mixed surfaces hava become thoroughly com-
Pacted, it is propesed to surface-trest & nurber of the scetions as follows:

Experiments Nos, 1, 4, and 7 are to be left untreated.

Bxporiment No. 2 1s to be given a light applieation of the same oil
that wes used in the mix and covered &s nseded with the sandy soil,

Experiment No, 3 is to be given a 1ighi application of & soft es-
phelt cement and covered as ngeded with the seil.

Experiment No. S is to be surface-treatad with thae seme oil that was
yaed in the mix and covered with the =oil.

Experiment No, 6 will have & treatment with the soft zsphalt cement
snd sandy soil,

Bxperiment No. 8 will be given thoe same treatment as No. 6; md

Exporiment Wo. 9 will be troeated with the same matarial as Nos. 6
and B8, but will be covered with gravel,

From this nocessarily sketchy cutfline of the cooperaiive researches to
be carried out Jointly by the ihdustry and the Bureau it will beo sesn that the plen
contemplates:

First, 2 broad study of & large milaars of low-cost surfacas of ihs
various types as constructed in all sections of the United States, with mors de-
tailsd observation of certain representative sections of sach itype, for which the
necessary historieasl dsts are svailable., These studies, which have been completed
with respect to surfamce itreatments of topsoil and send-cley in tho Statos of South
Carolina and Florida, with respect to oiled elay roads imn Illinecis, and the rotresd
method in Indiana, ors beoing made by the district represantatives of ths Bureau and
Topresentatives of the association and several of the companies,

The second phase is the study of the efTicioncy of metheds and equip-
mant in use, the aim of which is eventually to suegest improvamentis in equipment snd
rothods, This part of the work isbeing done by the Bureau with only incidental &s-
Slataqca from the asscciation,

The third phoso is the study and analysis of bltﬂhlhO“E materials
Wiich is tho specisl province of the association,

re Mnd finelly, @s ¢ fourth phase, there arce the oxperinental roads on
which wo/ﬁen&ndlnﬂ for the intensive study of materials end methods which will serve
0 supplanent with deteilced snelysis the generel observations made on the large mi-
@%rad in the repid fisld studiss which constitute the first phasa.



