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OWing to the necessarily limited edition of this publication 
it will be impossible to distribute it' free to any persons or ins~i
tutions other than State and county officials actually'engaged 
in the, planp.ing or construction of highways, instructors in high
way engineering, periodicals upon an exchange basis, and Members 
of both houses of'Congress~ Others desiring to obtain PUBLIC 
ROADS can, do so by sending 15 cents for each number or $1.50 
for annual subscription to the Superintendent of Documents, 
,Government Printing Office, Washington, D. C. 

It is the desire of ' the Bureau of Public Roads and the Gov
ernm~nt Printing Office" to issue PUBLIC ,ROADS regularly' 
each month, but it must be borne in mind by the readers that 
in these war times the tremendous vol~me of emergency printing 

, takes. precedence in the Printing Office and due allowance be 
made for numerous and unavoidable delays. 
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u. s. "HIGHWAYS' ,COUNCIL, ANNOUNCES 
'.' ,:PO LICIESCO\/ERJNC'ROAD,.J?RO JECTS 

,,' , ", ," ,;-" > " ' ; ") ~'" , .- ' 

IN its BU,llet,iri,N.O. 1, jvst. issu~d':The" ynit,e"d, ",St~t,':~':~, igh,ways co, ~ncil a,nno~nee, s its ',PO, liey' 
and, procedure as~o ,hIghway ,and' street .. wor~cln the cOlmtry. ,for: ~he perIOd of the war. 

The regulations therein stated become, effective' Septmnber IO.They make for the conser
vation,of time, money; material, andmari ,power thr~ugho!lt the~ountry so far' as highway 
'wo~kis concerned. ,;They: make 'possible thJ,3:110c~tion of materiaJs ,an.d the expenditure of 
resources totliegreatest 'possible advantage and with a single purpose in view-, to do 'all 
, possibleJoward a' ¥~Ctorious' out,come of the struggle 'in ,which ~e are engaged. 

, All PI~~positioi:ts~ei~ting 'to highw~y, streetr,c~rve;t,~r bridge construction" reconstruc-: 
tion.,'aridmainteil~nce in, which are involved the issuallce of bonds, the use of rail or water 
transp'ortati()n, ,th~useofcoal'oroilasfuel"or the use as highway,material of cement, asphalt, 
~il,ta;r, steel,crushed '~tone,or:bri'c'k(and of sand' ~ndgravel ~herea ~hortage e~ists), must 
be'submitted through the respective State highway departments for approval of the counciL, 

" ,'It is realized,that,' new construction,· much ,curtailed' in' exte,rit,' will' b~ found, essenti~l; , 
,,' ,', ( "',, . ' ,,' , ' ," ,,' , 

and it 'Will bethe policy of the council to deal with this:first from the standpoint of its military, 
value 'and' second from that of its national economic value. Reconstruction can' receive 
fav9~able~ consideration, only where it is evident that maintenance isno longer possible 'except 
at prohibitiv~'cost. ,,' '" "" ',' , 

In the policyofthecouncilcand the construction of a highway program' the highway 
departments of the States canbeof iriestimablehelp ttl,the'cQuncil and the Nation. A careful 
and . selective scrutiny of the proj~dts.,~tibmitted:b.Y, the'to~n, c~~~ty, and municipal officials 
will eliminate those less essEmtial and enable' the cOuncil to: give material aid in the projects 
approved,", " • " ,',',,' , '"'' " :', '",',' " 

The text of, the bulletin follows:, , , , " " 
UNITED STATES HIGHWAYS COUNCIL. ' • 

'.' I 

'nuLLETINNO. 1. 
" • Effecti~~' september 10,1918; , ' 

The' United' States highways council'makes the 
, following annom:lCementwithreference to policy,:and' 

procedure'o:sto highwayand:street work during the 
period of.the,war: ' 

" I' , 
needs; If this' is done there will be a far greater 
probability "that, the work thus selected can be 

, promptly and effectively carried through, to comple~ 
tioil'than if an amount far in excess of the available 
facilities ,w:ere to be undertaken. I 
"The' council in passing upon the ,projects 'which 
collie, befor'e it will give firstconsideratiori to ,main': 
tenancewith a view to cOJ?serving all the ,highways 
already completed if p'ossible. ' 

Reconstruction will be favorably considered by tlie 
council only where' it is clearly established that 
maintenance is no longer possible 'except' at~ pro':' 
hibitive cost.' ' " 

New construction will be' given consideratiori' by 
th~ council in the following relative order of im-
pbrtance·:: '. ' < " 

(1) Highways and stre'ets of.military value. 
(2) Highways and street~' of·:riatiohaleco-

1. All proposed highw:ay, street,culvert/and 
bridge construction, reconstruction, and maintenance 
involving: (a) Theissuance 6f bonds; (b) the use of 
rail or watertransportatio!l:; (0) the use of coalor oil, 
as fuel; o,r, '(d) the use of, cement;'briyk, asphfilt,oil, 
tar, 'crushed stone," or" steel (also sand' and gravel 
where shortage exists) as highway ',J?aterial; ,should 
first be submitted for approval to the, United States 
highways council through the appropriate Stat~ 
highway ,'department. • Forms, have' been prepared 
for this p1irposeandaslipply'placedwith each State 
highway departinent: N <> mftliufacturer will furnish, , 
any road building materialtintilthe project has been 
approved by' the United;S~ates highways council. " 

2. The ,council again urges that new' highway and 
,street"construction b~ confined, ~o the m~st: essentIal 

, nomicvalu,e., "..,', ',' ". " 
(3) Unfinished contrac,ts involving contrac~' 

, ural obligations' (incurredpriortoAprll 
5, 1918,' w,here bond issue is involved) 
,whic!l may not pedistllrbed' without '. " ( . " . , . 
~erlOusconsequences. 
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. '. • .. ,. , I,,', '" j 

(4) Streetsand highways which although not and amount of. street and highway work deemed 
. of national ecoriomicimportanc~ are of. ' "essentialin 191!), together with,an approximation of 
, such extreme local importance or the' the amount and character of financing required, the 

constniction of which has progressed to amount and character of. the, various materials 
" such a point as to cause serious hard-. " enterIng-into the work, the extent to which rail and 

ship if their construction orcoinpletion' water transportation will be involved, and the prob-
" is postponed. . .' ' .;able demands upon the labor supply. The prepara-' 

'.The, council is hopeful .that the selectivecon-, ,tion of the program in each State will be directed 
,~idera:tiori of new highway and street construction by the StiLte highway department, and will cover all 
. by the township; county, and muniCipal officialsand, State, county, township, and muniCipal highway dnd 
in: turn .by the State :highway'departinents;will so: streot work. ' " " 
materially eliminate the)ess essentialp~ojects as .to '" '.6;IFor the information of the State .highway de
make it possible for the counCil to render active 'pa~tments' as to ,procedure, forms are attached as 
aid 'on theprojedts it approves .. The aid contem-' follows: ' , .. '.. 
plated will he in'the form of such action by the other Form.H. C. 3,applica£iontoUIiited Stl1£esHigh':; 
government, agencies. ,involved ,'as ,will remove '. ways Council, for approval of project. This form 
obstacles to ,the speedy completion of the'projects., shoUld be fIlled out and signed by'the public officials 

.' , 3. ,By.' way ofdefini tion' of high'\yays of . military 'who are . se'eking approval of theproj ect," and should 
, arid national", economic value, the council off ors the. then' be filed' with the , State, high'o/ay , department: 
following: ' . ", If the State highwaydepartment:ipp:r;ovesthe appli-: 

• ' (a) A highway of ,military-valuo is one used, cation; it :enters;appropriate 'recommendation and 
, 'regularly for the transportation of military supplies certification on the last sheet 'of the form and trans

in considerable quantity; for the movement as an ,mits, the application in duplicatoto the United 
established practice of Army truck trains, orwhich States Highways Council. The application is then 
is essential to the efficient operation of a military given 'a serial number and its receipt acknowledged. 
cantonment, post, or plant. It is then considered by the council and appropriate 

(b):A highway of. national economic valuecis one references made to the respective Governmentagen
which serves, or, ,will serve, if properly improVed, cies interested. The applicant and ,the, State high
directly to promote the welfare 6f the Nation and way department are duly advised 'asto action taken. 

,not'merely,the local welfare.: As examples, it may 'Forms F.1 andF.2 comprise applicationforapproval' 
be stated that in this class would beplaced (1) high-:- of delivery.?f bituminous materials and certification 
ways which although not directly used for military of the application by the Statehighway department. 
purposes yet ,serve to help win the war by greatly These forms have been sup~rseded by Form H. C~ 3, 

'facllitating the output or movemeiltof war muni- but may be used. if so desired where only bituminous 
tions 'and supplies; (2) highways which can clearly. materials are required. . 
be sho~n to relieve congestion on railroad lines ina' :·FormH. C. 4, schedule for·use in submitting pro
territory which is actually. in need' of. such relief; gram .of proposed hIghway and'street work during 
(3) highways which, give access, to or promote 'the the workingseason of 1919. This schedule is.to be 
output of natural products needed By the Nation made up.infour groups, namely: (1). 'State; (2) 

, to a:marked degree; (4) highways which further counties; (3) towns, townships,or districts; and (4) 
,housing· operations: undertaken by the' Federal municipalities. For each of these groups three 
Government or by other.agericies with.the approval' schedules, respectively" construction, reconstruc
of the, Federal Government would justify at times tion, and maintenance, are to be submitted. Defi
this designation.' . nitions of construction, reconstruction, and mainte-

. .4. State high~ay departments are requested to nance, respectively, are given on form ~I. C. 4.· " 
give most carefill consideratioll to each application ,Announcement of-June 20, 1918, a bnef summary, 
on its merits in the light of t, he policy announc. ed by giving organization, and purposes of the United 

States Highways Council, and showing the relation 
the council and to exercise the power of disapproval ' of various organizations represented on the council 
freely. Only the projects approved by the State to highway work. '. . , . ' ' , 
highway department will be considered by the ,Circular No: C. S. 13, United States Rftilroad 
council unless .the department itself is in doubt and Administratio:p., rules promulgated to govern car 
wishes a decision in the nature ofaprecedent. 8upply.forstoneJ siLnd, and gravel, showing condi-: 

, 5. The council wills~ortly :begin, in co()peration tions under whiCh open top cars may be supplied by 
with the Bureau of- PublIc Roads of the Department railroads and providing for, application to the 
of Agriculture and the State highway departments Director of the Bureau of Public' Roads, ,United 
of the several States, the preparation of, a program States Department of A~riculture, where. local car 
of road. and street ,constructIOn, reconstruction, and supply is .insufficient. 'lhe representatives of the 
maintenan,ce throughout the United States for the', organizations mentioned in paragraph 5 of this 
working 'season of 1919. The purpose of the pro- circular comprise the United States Highways 
gram is to obtain an approximation of the ?haracter Council. " . 



THE LO.CATION AND 13U1LDING OF , 
ROADS . INTHE:NATIONALFORESTS~ 

By ARTHUR E •. LODE~, Assistant. Chief Engineer, Bureau, of Public Roads. 

SILVERTON END OF THE DURANGO;SILVERTON R'OAD, DURANGO NATIONAL FOREST: COLORADO, NOW UNDER CONSTRUCTION 
, '. BY. DAY LABOR,. 

T· HAT the national forests must' play an inipor-
.. ', tantpart in the road system of the United 

. ,-' States bec9mesa pparen t when-itisrealized 
that the boundariefl o£ the 147 na'tionalforests 
inclose a domain ,of 274,000 square miles, equiva-

'lent to the area:o£' the' States of California, Oregon, 
andone~fourth'of Washington. This fact is driven 
home more forcibly when it is noted that instead of 
beinggtouped iIi one continuous area of r~gular pro
portions the: forests are generally of an elongated, 
irregular shape covering the divides and rugged 
1=llopes of most of the' mountain . barriers which 
separate valley communities and stand in the way 
of interstate and transcontinental travel. As if to 
increase resistancethe.mountainranges, and, there
fore, the forest area~,generally lie along :lines run-

,ning north and south, while the larger portioJ?- of 

.' , 

the Bureau.ofPublic Roads and any other available 
data. This is known as the "comprehensive road 
plan" and gives some idea of the work ahead iithe 
forests are to be made reasonably. accessible' and 
provision made.for through travel. ,The latest com
pilation of this constantly gr?wing plan shows a 
total of 785 projects to be built, aggregating ,17,000 
miles of forest roads; Although estimates. are not 

,yet available on about .4,000 miles included in this 
total; it is apparent that the ultimate cost of the 
system will be not less than $50,000,000 if built 
under normal conditions. This will require at least 
$25,000,000 of Federal funds, provided 50 per cent 
cooperation is s'ecured throughout, or $15,000,000 
more than the present act provides. 

DEMAND FOR ROADS WILL INCREASE. 

interstate travel passes in an east-and-west direc- The undertaking appears large, but its ultimate 
tion from its terminals at the seaboards. accomplishment can' not be doubted, . since the 

Improved modern means of highway travel which demand for these' roads will gather momentum ' 
'make longer trips possibl~ and the more intensive rapidly as the present improvement gets under way. 
developmen t of. agriculture and all .other ,respurces The first "timber.,land reserve" was created, by 
of the valleys, create an ever-growing demand. for proclamation of Presi~entHarrison in.1891 ,and the 
roads through. the forests on local as well as trans-Forest Service of' the Department of Agriculture 
continental routes. This demand. will continue to was created in 1905. No funds were provided, how
increase at an accelerated rate. . ever, for systematic forest road work until 1912, 

In order to .mold the current undertakings into ,when a beginning was made on road and .trail con
a predetermined system,a list of projects giving the struction under an act of Congress making available 
approximate location, length, and mileage of the for that purpose 10 per cent of the.funds derived 
principal roads considered by the Forest Service to from the sale of forest products. This is .known as 
be necessary for the present and future development the "ten per cent fund.'! . ,. 
of the national forests and contiguous territory has Previous. to this time the forest . officials had.ap-
been prepared based upon estimates furnished by preciated keenly the need of trails and, roads. and 
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had done considerable :WO,rk .in a, srpall ,way on 
'isolated 'projects, in '. or,deI:'toextend' or· connec,t. ex-: 
.is,ting ,trails:and' bridge a Jew streamswhich,could'" 
not be,forded 'by,pack,trains~, Som,e assistance' \Vus 
secured .from local' road i officials; 'timbermen,' arid,', 

. graziers. ' This work was ~t timesyery discouraging 
because of ,the' difficulty of , securing the fu:nds 
needed for explosives arid materials. and the, neccs-, 
'sity .for performing the work bythelabor·offorest 
rangers in" the winter or off seasons.; ,,' " " :.' 
, Thissillall beginning, ho,wever, shbwedthenyces-:, 

sity for work on,a,'larger,'scale'and resulted in , 
the'origiu'of 'nllmerous.plansfor'theiiniprovem.ent 
ofroadsalldtrails in.the forests .. , As early as 1906, 

, ~t the request' ortheForestService,th~ ~ur'eallof 
Public Roads assigned a 'highway engineeI'toc()'op':' 

'erate in making a study '6f road and trail conditions, ' 
in one of the national forests with ayiew;to plan~ 
ning improvements; As f,unds were not ava~labl~ 
little wasacconiplished 'at that time except to show" 
the ,need of funds and a vigorous' pros'ecution of .a' 
;r~!1d ,pr?grltm in ,the ,national forests. " " 

f. . ROAD SYSTEM NECE~SARY. 

, :.;A 'system of' roads was, found' to' be as necessary 
:forthe national forests us for settled communities; 
They were required forthe general administration of 
\the.fon~sts; for fire protection and :the rapid trans
portation of fire fighters; for the development of ag-

. ricultural areas and mining camps withinor.adja
cent to'forestareas; for opening intercommunity or 
transcontinen.talroutes ,of travel a. nd the·m. aking' of FIRST SECTION OF SEDALIA-DECKER SPRINGS'ROAD".PIKE 

NATI'ONAL • FORE:h, COLORADO. WORK, DONE ENTlRELY 
the forest areas available for the greatest possible WITH ROAD GRAD ER. ' 

recreational' use; for the transportation of United " " , 
ects .. a, good bebO'in:ning had.been made on the con:States mails and to provide a means of ' defense in 

the'event of military operations. ,'struction program in each district at the doso of 
For the first two years after funds became avail- 1916. .," 

• able in, 1912 the road and trail construction was car- ' COO.PERATION B:'.tINGS RiESUL'fS. 

ried on by engineers of the' Forest Service. The Under this system the mileage of reconnaissance 
money was allotted in sIpall sums to many scattered and location surveys was extended and a consider
projects and it large mileage of survey-swas made, abl<;lnumber of construction projects were carried on 
with the expectation of encouraging local road au- within the national forests. In the five: districts to 

" thori~ies to extend the short' sections of improve- which representatives were assigned the surveys were 
ments' begun with Federal funds. 'Desired results made either by the highway engineer representing 
were not being obtained and this policy Was soon this office or under his direction. Construction work 
changed. The undertakings were cut down; to a was carried'on"by the Forest Service forcesun'der the 
few of the more important pieces of-improvement in supervision and guidance' of the Bureau of Public 
'each forest \ district, in order· to concentrate ex- Roads representatives. Notwithstanding the 'small 
penditures and secure earlier completion. f~n:ds available much good Was accomplished by this 
, In 1914; upon the request of the Forest Service, cooperative arrangement:: More satisfactory re

an experienced highway, engineer of the Bureau:·ofsults:havebeen obtained through an 'arrangement 
Public Roads was assigned to five of the western whereby the responsibilHy of each' bureau is more 
forest districts to advise'and assist the district for- defiriitely established,and through the better class 
esters in road and bridge work and furnish the engi- of engineering supervision which the larger construc-
neering supervision for the work within the district. tion projects permit. ' 
Similar:workinthe Missoula Forest district was' The ,Federal-aid road act was passed in 1916. 
handle'd, by,a.Forest Ser,yice road engineer .. ,With Section: 8 of ,the" aot ;makes availo,l;lethesum of 
further:concentration·on'themore lmportantproj-' , $1;0'00;060 annuaIiy' for th~ perIod ~f'lO years 'for' 



ROAD THROUGH THE CRATER NATIONAL FOREST., OREGON. 

, thosllrvoy, construction, and rriaintena~ce of roads, 
',trails, and incidontal bri1gos within or only partly 
within tho national forests whonnecessaryJorthe 
use and ,development ofrosources upon which corp
munities within andadjacont to thenationalforests 
are,dopendent. The act provides that the work 
iJnderthese funds be carried on under cooperative' 
agreements with 10calau.th,orities on 0, basis equita
ble tb both parties. The rules and regulations, pro
mulgat:ed by' the " Sec'retary,' 'Of: Agrrcul tur~" fOr i' th'e 
carrying out of the'work unde~the act, provide that 
the cooperator shall contributo for expenditure by 
~he department at least 50 per cent of the' cost of 
the work and also the entire cost of maintenanc,e on 
roads constructed under the a~t, unless 0, satis
factory sh9wingbo'llade that such amount of coop-' 
eration is inoquitable. "This in effect makes avail
able for ;the construction of so-called "section 8" 
national forest roads slightly moro than $2,000,000 
annually and, in genyral, relieves the Government of 
the cost of maintimance of roads constructed under 
the act.' 

Forthi~ reason, I!-nd inorder,to concentrate'Fede~al 
highway engineering activities, .the Secretary ,of 
Agriculture placed withthe Bureau of Public Roads 
the, responsibility 'for :;tll engineering and, construc
tion work on the national forest roads' and cooper
ative fore~t, roads to bo, built, under section' 8 of. the 
act., At the 'same timehe/placed, with the Forest 
S~ivice the responsibility for ,the general p,dminis-' 
tl'ative wo!k necessary in,selectil1g the roads t~ ,be, 
constr~ctedi' se?uring" ?oopera;tion and ,cooperative 
,funds, arrl)-nging the, allot~ent of funds and fill;ancing 
, of. proj ects and", in general" h3:~on~zing, the scheme 

of road ,constructionwitl} .therequi~ementsof the 
nationalforests. , ' ' ." I :" ," ' 

,I~dependent 'of the ",' section, S.n ,'fund~ :'ihere, still 
becomes ayailable to the, E:orest; Servicearllluallyfor 
road and' trail construction located, entirely , within 
National Forest areas, thesn-oalled f'ten.per:eent~': 
fund. This fund during, the ~urre~t, year,,~nio~~ted, 
to $350,000, of which approximately, 60 per cent js, 
allotted by the Forest Service for e~penditure by'the 
Bureau of Public Roadson surveys and road c~nStru.c:.. 

RESPONSIBILITIES FIXED. tiol1 work on m~jor projects,,'which',usually:are ' 
The establishment of a complete Federal highway financed by an equa\ amotint:fro~coopE:lrat0r~,but 

engineering organization throughout the country was which, may, if desired, be construct,ed .en'tirely wit~ 
made necessary by that portion of this. act providing 'Federal, funds.' The remainder .is ,expended, directlY. 
$75,000,000 of Federal funds and at least an, equal by the F,orestSe~vice .?~ 'the ~()ns~r.llotion ?~ tra,il~: ' 
amo'tlnt'orSt'!1t'e ft1uds for" p'o'st-ioad c'o'IlstT'Ub'tidn. anCldnmindrrbad: c·onstl'uction,.and !maintenanco' 

,'" ., , '" , . • ;., ",,, ~~.'" "" '."~ .',.. ~~, .'.1 ' .••. '"., ..... ', 
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pr6ject~,·carrled 0Il by the forest supervisors arid 
:!thei~ force of rangers under the direction of the dis-
:tfictforesters." ,'" " " "" , 

WORK IS FACILITATED. 

" 'The reorganization. of the ;fo~estroad engineeririg 
and construction w,ork alollg the lble~ above indicated 

:> went f'ullyintoeffect January 1, 1917.,' , , 

8 

The procedure, .. so far as the Bureau of Puhlic 
Roads is' concerned; is practically the same on both 
the "ten per cent" 'and" section 8 Dwork" except 
that all <?onstruction;andengineering under the,' 

'!'section 8" work is handled bY; this office while in 
[,'the case:o£," ten pe,rcent~~ work'theForest Service 
,',; carries ,on, the constructioll:of trail and)ninor pro-" 
,;,ject~,!md,allotsto thisbureall only that portion of 

the,'fund' t()be,used onso-cal1ed,~ajorprojects 
which -require handling in the sam~ manner as the ' 

, larger "section 8" projects. ,',' , 
, "The boundaries,of the road districts,so far as the 
haridling of forest roadwork is concerned,havebeen 
~ade to 'conform with the boundaries~(the forest " 
di~trict~regatdless of Statelines! inord.erthat each 

" district foresteimay deal'withonly one district 
'ellgineer; The national forests a~e largely located 
in the Western Mountain States and Alaska. '" 

: 'The forest. road work of, the Bureau of Public 
;Roadsinthesi~west~rnfol'est di~tricts is in charge 

of ' three district engineers under the s\lpervision of 
the Washington offi~e. Each district , engineer 
handles the work within two forest districts. 

, , , 

PREPARE ':WORKING PLAN.", 

Under the procedurerecyntly perfected, the Forest 
Service 'and the' Bureau of Public' Roads in close ' 
cooperation prepare ,by'States and, districts during 
Januaryof each year,'and issue to'the various offices 
concerned, ; the allnuar" working plan," which ,sets 
'fo~th definitely' the, work to be done during the 
calendar, year, and shows'the exact allotments' of 
funds to be' made to 'each proj ect and' 'to general 
administration;' as well' as contingent allotments to 
~ake'care of unforeseen eipendituresor increase in 
costs. This, plan indicates the administrative deci
sions by the Fores,t Service concerning the work to ' 
be' done based upon estimates arid repol'tsof, the 
engineers' of the" Bureau of, Public Roads, in which 
this bureau shows the results of its investigations as 

,to the labor supply and the practicability of carrying 
on construction work or the other activities under 
consideration.' , , , 

The" working plan" is prepared principally in the 
field offices during an inspection by supervising rep" 
resentatives' of the' two bureaus. It shows by 
projects the "\york to be ,done during,the calendar 

, ,ye,ar, on preliminary investigations, reconnaissance 
surveys"location'surveys, and 'construction. Allot
ments of funds iil-accordance with this plan aremade : 

, " 

SECTION OF LAGUNA ROAD, CLEVELAND, NATIONAL FOREST, 
, CALIFORNIA. ' INEXPENSIVE TYPE OF CONTOUR ROAD. ' 

directly ,to, the individual, projects in case of survey, 
'and construction work and to the road, district for 
overhead:~ork and the preliminary investigations 
and reconnaissance surveys; This plan and system 
of, allotments prevents the undertaking of work in 
eXcess of .funds available and makes possible a busi
nesslikeplanning of the seaso,n's work,so that funds 
will, not be lacking to carry..it out and cover all 
liabilities to ,the end of the season. From, the 
"working plan", district engineers may layout the 
season's work .economically and determine the order 
and locations of assignments for the units Of their 
engineering, and ,construction organizations. 

WAR CONDITIONS GOVERN. 

In preparing 'the pla~ for' thi~ year's ,work it 
became necessary to give first consideration to war 
conditions." This 'ih:V6Ived not only the effect \vhich' 
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the present abnormal financial and labor conditions rich agri6ulturalareas and iIjcrease food production., •. 
would have upon th,e conduct of the \vork but the, . Construction work \vaspostponed on each p'roject ' 
effeCt which' theconstrtiction 'Of each project might unless it wouldcGntribute in s'Ome such manner tG'war' 
have 'On the winning of the war. "1'hese cGnsidera- . activl£ies Gr' could be constructed with l~citl 'labor 
tiGns caused the vGlume. of construction fGrthe het'weencropand fire~fighting seasons'wit1:lOut inter
seas 'On t'O be reduced tG a minimum .. At the same ~ering' with labGr on essentialwar industries.· 
time they caused the postponemont of SGme surveys. 

. I 1 ELIMINATINq UNLIKELY PROJECTS. ' It was considered" however, t lat SG ong as, men ' 
might befGundavailable itwGuld b~ good p<,>licy tG '. Prelimiriary enginee~ing examinatiGnsor recon
advance suryeys and 'plans, in 'Order that a larger naissance surveys GfprGPGsed projects under section 
vGl.ume of work might be in readiness at the clGse.Gf, 8 fimds are. made, before cGoperative agreements 
the war in the event it then should he fGlmd desirahle are ~ntered into with IGcal authorities fGr cGmplete 

SW'ITCHBACK ON SECTION OF SEDALIA-DECKER SPRINGS ROAD,PIKE NATIONAL FOREST, COLORADO: .. 

. to. increase public w'Ork and open up the'fGrests and 
adjacent agricultural cGuntry during the peri'Od of 
readjustmont which must f'Ollow. 

It was"found that sGmeprGject~ would 'Open valu
able tracts 'Of spruce timber needed in aeroplane con- ., 
structiGn, while' others would reach timber reSGurces 
required fGr shipbuilding and other' constructiGn 
affecting war industries. Certain roads w'Ould make 
iSGlated but very essential mining activities accessi
ble .to railrGad transpGrtatiGn. ,Others would make 
possible the distribution 'Of IGcal cGal deposits 'Or firo
WGGd needed by'valley cGmm':lnities and near-by 
tGwns tG ~elieve the fuel iJ-nd transportatiGn condi
tiGns. Some projects WGuld immediately 'Open up 

76693-18-2 

IGcatiGn surveys <;>1- cGnstructiori .• , r1'hisi)r~.J~i'lts 
squandering .' funds OIilGcation surv'eys. 0:[', roads' 
befGre it is determined finally tliat cooperativoftmcls 

, . '" , . ,,' ,1'\ J,' 

will be available for cGnstructiGn.Under this pr'O-
cedure 'the ,lGcati()n surveyfoll6ws the' making 'Of 
the cGoperative agreoment" and causes the coop era- , 
tGr to' share in the expense of the survey., Similar 
procedure is now emplGyed in connectiGnwith most 
'Of the Forest roaclprGjects under :the 10 per cent 
funds; " . . . ". .' , .....• 

BefGre the.adGption of this methGd; hundreds of 
. miles of lGcation surveys .hadbeen 'made '\Vith the 
hGpe 'Of. securing cOGperation, which in, many, cases 
has since. vimished, cleaving. the.'wGrk of slight ,value 



'SHOWING RECONNAISSANCE SURVEY OF THE ALTERNAiEROUTES FOR THE WHEELER NATIONAL MONUMENT TRAIL TH'ROUGH 
, 'THE BURNED-OVER REGION RIO GRANDE NA!IONAL FOREST, ,COLORADb,.' ' , 

tothefuture. i A proliminaryengineering investi
gationor a relatively inexpensive reconnaissance 
survey canbe 'extendedwitho1l:t great expense over 

, , 111arge mileage of proposed projects. Thisexplora
tion or pathfinding not only furnishes estimates and 
data necessary for the working out of the general 
Forest road plan ,and for any desired cooperative 
agreements preparatory to ,construction, but at the 
sain'e" time eliminates impossible, locations and' indi
cates the general location to be followed later by 
the locating party, which may begin its work with 
confidence ,that the desired location can be carried 
through to ,the end of theJine without loss. ' 

if the chances ar9 good for a cooperative agreement 
in the, near in ture. ' 
. Cooperative agreements are generally based upon 
so-called reconnaissance surveys, the work of which 
is more intensive than the preliminary"investiga
tions. An effort is made to secure an ,estimate 
'Yithin 25 per cent of final quantities .. ,This may be 
<lone by the experienced man ",ith comparatiyely, 
little instrument work, while. the estimates of less 
oxperiencedmenwill morooften fall outside of thIS 
limit regardless of elaborate observations,notes, 
plans, or c()mputations. 
, After a cooperative agreement' has been entered. 

PRACTICAL EXPERIENCE ESSENTiAL. into and the project has been financed, location sur-
. " veysare made in the usual mafmer., " , ;'" 

In this. "p' reliminary enb';ineering ,work, the one ' , ' , . In order to meet constantly rising costs and the 
. important' conside.ratiori is the practical experience . serious shortage' of men of experience it' has been. 
of ,the field engineer performing the work and "his' found necessary to reduce the survey and plan work 
ability to visually compare' the quantities; andeon- to the simplest possible terms consistent with eco
struction difficulties with other siniilarprojects on nomicallocation and design and in keeping with the 
which he may have made location surveys ,or han- .. , , proposed construction 'expense. In some. cases 
dIed .construction, It is found' that the. quaJifica~ 'where construction is light ~nd location conditions 

,tions of the man have more to do with the accuracy are easy the survey and plan work will resemble the 
of his report and estimate than instruments or other so-called "preliminary survey" of railroad. practice.' 
means employed by him on the wQrk; The relative experience and efficiency of the locating I 

One of the principal difficulties experienced with , . engiiwer is found to affept the cost of the survey and' 
all estimates has been the rapid increase in the cost 
of work and inability to forecast cost~ which are plans bY,a large percentage. In some cases on less 

. ' important roads and under favorable conditions it still soaring. ' , ,,' . 
has been possible to construct from an intensive 

PRELIMINARY AND FINAL SURVEYS. , reconnaissance survey without further instrument 
Only preliminary investigation by the field, engi-. work . 

. neer is, .made where the prospect pf further work D~ring the season of 1917, which was the first 
appears remote, and it is also used for the review of ,following the reorganization of forest road work in 
old surveys orpreliininary lines which have been accordance with the new act, a considerable length 
made by private parties or local officials. Under of time was required in most districts for the nego
the 'more ,favorable conditions the estimates from tiation and execution of desired cooperative agree
this type of. work can be used in cooperativeitgree- mentsbefore theBureau Of Public Roads couldbo 
merits without a further reconnaissance. As a rule, authorized' to make surveys preparato'ry to con
howtlver, the preliminary investigation is not made struction.' While a few location ;surveys could be 

(10) 



started early, tho bu
, reltu was not in receipt 
, of. authorization to be

gin' work on tlioma~' 
"jority . o(thom until . 
, after the middle of the . 
working season .. 

" 

WAR' CALLS. THE ENGl-
, NEERS;' 

. A large proportio~' 
of the experienced field 
engineers of the organ:. . 
iza tion 'answered the 
first ,call of war' and 
onterei officers' train
ing camps. Many of 
the younger men rolled 

,.their blankets and p~e
pared to follow, making 
it necessary to recruit 
new survey parties as 
the wo'rk mat~rialized. 
Available men with 

, western mountain road 
experience became rare 

. assoon as road building 
units began to be or
ganized for overseas 
service. It was a high 
privilege to furnish road 
builders to become offi
cerswho fire nowtak
ing a.ctive parts in 
building tho "road to ' 
Berlin." It ~as, how
ever, a task to organize 
Itnd traill temporary 
Itnd relatively inex
perienced survey ,mid 
field men' to be sent 
out on a few'days' no
tice on mountain road 

---------~--------------~ 
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surveys. As many 'TOP AND BOTTOM-TRANSPORTING MAILS IN WINTER ALONG PRoPosED PROJECT, SHOSHONE: 
men, as possible with NATIONAL FOREST, WYOMING. CENTER-OPEN·AIRLODGING FOR A SURVEYING PARTY.' . 

western experience were secured. It became neces- , " ' Miles. 
sary, however, to supply a considerable number Sixty-four preliminary invretigatlon projects., .•.......... ,1, 574 
f h ' ' Fifty·six reconnaissance survey projects .... _ ............. 1,146' 
rom t e east where road building organizations Thirty"uine location survey projects .. _ ...... '. _ ... _ ... _:. , 795 

were suspending work.' --
Although no surveys on section 8 projects coul(i Total mileage all classes survey ...... _ ...... _ ..... :3, 515 

he completed in time. for beginning construction last Much of the' work is'located 'at· high altitudes 
year, good resultswcre obtained considering coridi- where heavy snow remains until.late in the spring.:" 
tions and the work is progressing this yeur in a more The streams carrying away the melting silOw remain 
satisfactory manner as 'greater experience h08 been at fiqod stage making them difficult to ford until the 
gained in the selection and'placing of men who arc lustoLJune and in some cases even later: In such 
not so likely to be called or accepted for militnry places the snow may begin to fall oguin in September' 
service; , . , and often stops field wor], before October: ' Although 

FOREST ROAD SURVEY WORK. the work is located in every climate from the torrid. 
During last season and untiLTuly' 1 ,of this yeltr, desert,' through regions of excessive rainfall Itnd 

the following number of projects Itnd mileage of high timberline altitudes, to' the frozen forests elf 
forest roads had been surveyed by the office: Alaska, the average ;ea80n for efficient work is sl~ort.· 
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neighborly l;~rir has' visitedqt1l'llp, destroying hiR 
light, grub paek,' and, making' away with tho' baeon 
uponwhiehho had relied, for subsistence on his 
return journey; , If to t.hisis addeq, "the sadness of 
, finding that his horses have slipped their hobbles 
find disappeared completely; leaving him afoot, 
hungry, and fma' da~p from grub, his misery is 
complete.Wl\en a survey part.y sets 'forth with a 
standard camp, l!ving conditions are uS\lally good. 

, 'Phe hardships' are more often encountered on the 
long reconnaissanee, Rurveys when an, attempt, is 
made to travel with, little equipment, depending 
upon game and good fortune tor subsistence. Some 
sections CaIl be traversed moreensily by waiting ,for 
snowfall and using snowshoes or, skis. In .Aluska~he 
dog trainis usefuL It is not an uncom~lOn,experi-

, oilce for the party to hunk in the snow without 
te'nL " ' 

, OccasionllIly the survey must be ca;ried along the 
fnee of precipitous slopes and roeky clifl's,,,,hol'e a 
misstep or a loosened rock would be disastrous. In 
such cases long ropes from abov:o suspendthe,nien 
or protect them from, accident. In 1.916 ono.niern~ 
hoI' of n survey party. on this work 16sthislifefrom 
a fall of, several ,hundred feet on accollnt of not 
taking such'precaution. , 

'\ \ 

LOCATING ROADS IN THE MOUNTAINS. 

The selection', of a loc~tion for forest roads' in 
,mountainous regions is infiue:q,ced by a number of 
, considerations in' addition to line and grade. " The 
, geological formation maybecome a decidingfaetor, 
, while it always 'has an import!1nt bearing upon cost 

of construction and maintenance as well as the 
, safet.y of the road for, tr,affic. A study of the forma- ' 
tion is not only necessary in estimating the classifica
tion of excavation, but in order to so locate that aftor 
construction the cut slopes Il:nd fills ,will safely with.;, 

TYPIcAL SMALL TIMBER BRIDGE ON' A FOREST ROAD PROJECT stand erosion and, displacement. Dangerous groun'd 
WHER,E PERMANENT MATERIALS ARE NOT AVAILABLE. 'must be avoided. ' 

Uilder these conditions. worl{ must be organi%ed ilnd . 'l'rouble may result from the sliding of unsupported 
rushed as fast. as possible while eonditions permit. rock strata on steeply indined beds lubricated with 

Although the locating engineer's work, with its 'with talc 01' clay-like materials. Irresistible land 
, interesting problems and the call· of mountain and. slides of wet earth varying in size from very small 

forest, is so fascinating' that. he is rarely content area~ to hundreds of acres in extent may carry away 
thereafter to live in the plains, his existence is ahusy entire embankment.s 01' dose cuts until their mainte
one' llnd· his hardships real. He SOQn learns. to nance would become vory discouraging, if not im
regard as a luxury his bed made by pounding tho posRible. Such slide;l may carry the r,oad out ,of 
earth with an, ax to remove the stones and roughest position only a few feet in a year's .time or.~ay over 
projeetions, and never has difficulty in sleeping night cal'l'y away aUtraee of the road with the effect 
without shelter unless the eoyotes howl too much. of ,an avalan,che. ' ,. 
He is also content wit.h hiR morning batn in' an icy, In onecaso a reeonnaisstince su~vey and study ,of 
stream and ~ever complains of an illl day andrilght the underlying formation showed that it would be 
hikl' to find camp, but the romance of the work gives 'considerably cheaper .and result in a more satisfac~ 
way totlie rilOst serious problem 01' existence 'o/hen, tory roadbed to adopt a location following a rugge'd 
on a long . lonesome reconnaissance 'a week's travel canyon, where considerable quantities of rock excava
from base, he wakes in the morning to find that It tion would be required in preference to an alternate 



---~-~--------;--------,---, 

SURVEYORS' CAMP',A'MONG THE FERNS IN, OLYMPIA NATIONAL FOREST: WASHINGTON • 
• I, ' • , ' ' , 

route OVer easy rolling highlands where ,excavation 
quantitie;; would be less .. '1'he 'easy appearing loca
tion was found to be the more expensivo one due to 
the fact that the road would extend for miles OVer the 
immediate surface of a thick strata of tough sand
stone requiring small cixcavation quantities, but 
UIlUsually high unit costs becaus'e or' the shallo,v 
cuts ami the nature of the rock, while the canyon 
route passed generully. through the rock debris 
slopes below limes tOIle cliffs underlying the sand
stone formation which, appeared at the rim of the 
canyon.' 'rhe last location, ilJthough requiring the 
excavation of larger quantities of rock, was, found to 

, be the less expensive due to 'the lower unit costs. 
The limestone also afforded an excellent' road 
surface. " 

, ' , 

Preference is usually given to the slope which is 
most exposed to the sun. The rock formation on 
such,an exposure is usually more disintegruted, and 
therefore weathered down to an easier slope which 
will require less expensive excavation. 'rhe warmer' 
slope will usually be closed by snow,for a shorter 
'season and presents fower subdrainage problems. ' 

SINGLE-TRACK ROADS CONSTRUCTED. 

unsurfaced harrow road,which will 'open up the 
country and serve asa. beginning ,for further con
struction as conditions make 'possible. ' 'rhis requires 
that thil grudes be laid out, with a view to future 

"development inorde.r that'it may be necessary only' 
to, widen the roa~wayarid at the same operation 

, improve the alignment at thq sharp points. 
If a single-truck road is used, frequent turnouts 

, arc provided at such points that approaching t;raffic' 
maybe seen after it leaves the first turnout ahead. 
'rhese narrow roads arc constructed on litterul routes 
o~ inter-community roads on which it is not exppcted 
that heavy travel may set in at once. ' 

Even on a road which is to serve as a conpecting 
link of an important ,through highway, insufficient 
funds occasionally make it necessary to construct a 
single-track road on short expensive sections. Such 
a road, well maintained, safeguarded, and provided 
with amp~e turnouts, c!1lthandlc a relativ!:Jly heavy 
mountain road truffic which is more uniformly dis
tributed throughout' the day' than on roads ncar 
thickly settled communities. ' 

Because of thelimitc(i funds the building of forest 
roads frequently becomes a question of "getting 
through" amI establishing communication with a:n 

(13) 

On the more important routes, double-truck roads 
are built whenever possiblo. The widths depend 
upon the cost of excavating and the durability of 
the material, the safety of the roa<ialong the edge, 
of fill, oml tho general difficulty of. construction. It 
IS economy to avoid the building of intermediate 

, " 

, . 
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#o/e.': 
After truss 13 Ii? pluce, COl/81' boil' lop 'allil 

bu/tum cl7Mfs "'II!? I plullA' "'of 101' prolec/I"II .. 
fl'1M/""l1tl7er. #ol/ell secwely IV I! Kf!tObloch:s 
-tptJ.Ced 6:0~ , ' 

I(ALF JEeTION 

/lALT PLAN A-A, 

TYPICAL INTERIOR PANEL OF.JTIFFENIN6 TRUeSS 

~GElIEIUL NOTa. 
. . . ~ '\ . 

Pll7CiiJptll~ cClb/es: CO~cMt' lb. cullle Uilcn?~S Itrm(; iII!O • 
Il7e sdkil, rock ",ails of //111 COllY&' /1111i!? tonto piece /lie 
rodslh ki7e"'lrnl/le coNe, l1u170jlll. AlloP) cOIIel'ele /o.set 
/Ulo",ee!s (lempel'lllv~' tlool/i 40 ') oe/ol'e eob/es,ul'e 

, SUl,jIl? 11110 pioce, .oelldls .;/iollill besoloco/ell Oil cub/&/oo/ ' 
Il7e elel/U/I'" oftlie eiiOle o/Ille cell/el' of S)JOII IIIIa'el'lls , 
OU/II ",el;lII, ",II! be J ';;lpl7,r 111"11 11101 S/l:O"'" OIl llie elm;, , ' 
'Ildb. d)/lile tile 00'/11$,/0010 'Q/lcnoI'S ol'e 0/ mitt )ltJslliM (so ' 

, oslo 0110"'/01' fll/we, oo/lIslinen~ 61/Ii"'dtoy) .' . 

, (lousing 01 tOaJef", (nl/re /linOC'( /ramei.dIJl'ff olltJruol',J ttl 
bellollSellfol'pl'olQc!IQII fl'om Ille Q/eotlie;; bySilules, sIlli7. 
;Ies, ill' I J/leoll;li7; secV/'9/y 1I000eil 10 Noperpitinlrlll? so os 
10 ul/o", 0 Jpo~e of, .. beltum! lIollsli7; "nd plo,,,?f posts, : 

.' 'MhOol1l1 cClNes, CObles to be of 119~1K dlil'e jop' 
1I0Ylh? IIltlinolestron;!1I oIISIJ,OOOlbs. CtlNes 10,be 1111" 
cIJol'etl'tirmly III (iJQ//s 01 C1711yo1 $(/1114' os moil? co~Nes. 

'J!I/fenillp I;;}s,;" PMelIM;tIlS SP9CI(;(a'rOf'.IOp (ill; 
. bbllom·~10I'(/S sI!Ot;/ri oe'SlrtC:!y QI//l&l'eq'lo Iii C?1'~6'1' /tJ ,0(4- .' 
'vide/llecomber ~t.I:1I, '!ullltil comber(IOf,llIel'@IMproper ' , 

'oil/lIstmMI of /1oll?,rs) 4/1/1 ?Iile Ite eI,I/I1II01/S of rout/tuoy 
ot I)(JiJel pOlillS as sl;Oa!1J /n gell(m;iel6'v(II(~1I. ' 

Eost oppr~cll ~PI1I1, (/se cQ ft stl'li7;eI'3 svpp~rlell 111 
;tJ41 enq by II1dS()I1ty Obl/lm91/t (JI" meA' fill //se J:/£ :;~1'/19. 
ers" 18 "toe or I!t: II! "" IJ <toe, P;:O,vI(/O ,Wlll1ole ' 
;vord /'(71/ pf :I':. posls 01111 I!;. i'UIIs : Mii", 1'011d'tuoy 

"/0 I4!O "uloblllm'lIlen'; " , 

, > lImbtr(e.rcepl lIord 4//;od bloclrs) to be It~ for",h!i;!; Ite 
follo",11I9 sl/'9s$9$Ol'e IIsed: ' ',"', 

:Otl/lili7?, ,%11',;",/'1';'1' sll'ess •• c ••••••••••• I.fQtJ ~ H 

, ~ . , )ol1f/lvi/l;,ol sl7el1t:..~c.~ •••• _ •• ;." 100 " 
,COmp/'9SSI"II,;IJ9I7'MIili;II/111' tufrtllll ••••••• ~cOQ " 

) cols, f"0IQm-/IJ •••• ~ •• ;~ • .I0tJo ,; 
~I" "'~I ~ .f r(j/(/q$/()I(]Jd __ ... , ____ jc(J(),~Z()j 

Tensloll,_ ••••••••• c-.-' .'._.c •• _ •••. ISOO 
,HoidtJoM Q1dclrs /0 lie of ?oM oUtlll/y ",/lite oM fir lIile' 

'tlK. ' 
Live /oQlIs:lJl7e Iyplcul "IM trllelr, 01' SO los pel' 50 It ' 

IIlIi/{)rmlooct 
Impact gllOdll1l1ce, JIJ % of UPI! /o111t ", 
IhI1lf /o11ti,: !OO 1M per kI/, ft pf on(/?, 

, Mi7a' IIJtlIl ,,yo #(7'0;;' I",!i:e prQ/ectell'tlrei7. 
, ito,r. stress i;'CQbi(f~'/.70(jtJ ibs. 

'All cOl/crete/:J:$ mi"llIre. 

BUREAU OF PUBLIC ROADS 
W~SHINI3Tt1N.O.C. 

lAYOUT AND PLAN , 

SUSPENSION BRIDGE 
--'OV£R--' 

TRINITY Riv£R~IIAWKINSIWI ROAD 
TRINITY NATiONAL FOREST: 

TRINITYc()UlITY 
'(:ALfFORHIA 
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DETAIL OF £AST TOWEl? 



:TYPiCAL SECTION DURANGO-SILVERTON ROAD, DURANGO NATIONAL FOREST, COLORADO, SHOWING RETAINING WA.LL. 

widths which are wider thanneces~ary for a single
track roa(l'ilndtob narrow fordouble-trl1ck. 

DRAINAGE AND STORM PROTECTION. 

Rain and snow fall more heavily and for a longer, 
period in the altitudes at which these roads are 
generl1l1Yllocated than in -the valley regions. This 
reqnires 'special attention, to surface, drl1inage and 
storm 'prqtoction. The cross-section of gutter ditches' 
is varied with the volume of water and the nature 
'of the, soil. ' Whori there' is little' water to be carried 
the gutter' is decreasedl1nd' so 'graded that it may 

practicable slope~ditchesare used above ,the ,top of , 
, cuts to divert the water coming down the hillside 
into culverts. This relieves the road sido gutters; 
facilitates the rapid romoval of melting snow from 
the slopes above and, often' results in a saving of 
quantities by reason of the db creased width of road' 
section which can be used in cuts." , , 

Aiter, fills 'become sottled the most dangerous 
points along the road are protected with a heavy 
rustic guardrail or rough stono wall. 

Altho,ugh 'primarily con~truct'ed for low-speed 
traffic, it is found thi:tt thomaintenanco of forest 
roads is decreased and traffic 'safeguarded by slightiy' 
superelevating curves sharper than 300 feet radius 
in order that approaching vehicles may keep tc' 
the proper si?oof the road with safety. 

serve as a portion of the roadway. This is possible 
when cutting through rock or, durable materials 
which are not readily softened by the gutter water. 
Such variations of width resu~t" in considerable 
savings in excavations on expensive sections of road. 

Notwithstanding the fact that pipe culverts are BRIDGE AND CULVERT WORK. 

placed at ,frequent intervals to carry the gutter Permanent bridges and culverts of standard de- ' 
water across the road, it is necessary in many places sign are 'constructed when funds and materials aro 
to make the gutters wider and deeper than 'would available.' However, it frequently becomes neces-
be used on-the average State highway. Deepsnow sarY to usc timber or such material as may bo at 
drifts form along the cuts and in the gutters. When hand. Und~r present conditions the ,use of, steel, 
the snow melts the rate of run:-oifis very high and is avoided as far as possible. The long distance ' . 
the gutters are ()bstructed by tho drifts which tend from railroad generally makos concreto veryexpen-
to throw tho water across tho road where, if con- 'sive. In many cases part of the structures must bo 
centra ted, serious damage may result. "Wherever placed in advance of the grading and thereforo 
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. l' ,c,onsi~erably in hontof any' availablowagon road .. 
I' 'rho mateTialsmust then be carried on piwkhorsos 
, ovor steep trails unloss local timber or stone isuso(L 
'Undorthese conditions structures of tho typcsshown 

in th~' accompanying, illustrations arc constructod' 
" of peoled logs up to clear spans of 70 feet) 

'In a dry climate and when usingspeGies of timber' 
sele'Cted for' resistance tb,decay timber structures 
are found to have remarkable' endllrilnceand are, 
helievedto be mor~ economical in: some cases than 

:, per~anentstructures, notwithstanding their rone'wal 
"and main,tenance cqst.' 'l'his,c<:nldition prevails, 

ospecially if ~hetimber structure iSSQ built that.ic, 
can be renewed ~ithqut' seriously, interrupting traffic 
and is located where danger from fire is small. ' 

SUSPENSH>N BkIDGES OVER CANYONS. 

Suspension bridges which' can be ~onstructed wi'th 
the labor'and equipment at hand ~re found to bo ' 
economical and w~ll adapted to some of the, deep 

'canyon crossings of rivers in the ,national forests. 
, Many. bridges of this type arefound in oradj acen t 
to' forest ar'~as ranging" from'the, ,crudest home-

; made foot bridge' of' barrel staves woven into 
twistod ,fence wire or light cablo, which gives tho 
sensation of tight-rope walking, to the modern 
suspension bridge built after' good engineering 
designs. Some unique old bridges of this, type, 
built w'ith inadequate stiffening trusses and poor ' 
wind anchorage, are found on old trails. In fact; the 

, stiffening trusses are usually neglected to a' consid
erable, degree. 
, The accompanying drawing shows a. suspension 

bridge being built this season by the ,Bureau>of 
WIND MOUNTAIN SECTION,' COOKS-COLLINS ROAD ALONG 

NORTH BANK OF COLUMBIA RIVER, WASHINGTON, SHOWING 
CONSTRUCTION AT BEGINNING OF THE SECTION WHERE 
HIGHWAY MUST BE BLASTED THROUGH ROCK CLIFFS OVER
HANGING A HEAVY TRAFFIC RAILROAD, CONSTRUCTION NOW 
UNDER WAY BY DAY LABOR. 

'TWO ROADS ADD TO USE OF FOREST. 

, Public ,R.oads over the Trinity River, Cal., on the 
Hawkins Bar proj ect. It is on a spur road to reach 
liITlited, forest, products., and is of necessity a very 
light bridge. In fact, the withdrawal of some of the 

, allotted funds and difficulty in securing the required Comparatively little construction was financed 
cable under,war conditions made it necessary before, andready'to beundertaken during last'season, except 

" beginning construction to decrease the loading from a, work initiated under the old 10 pOI' cent fund., 
5-ton to atYPical 3-ton truck The stiffening The Laguna road, 14,miles in l~ngth, in the Cleve
trusses shownin this design should provide'a rigid land National Forest, California, was constructed I, 
Hoor system under traffic. The bridge is secured by ,the officeJrom this fund, ~nd its completion has 
ag~inst ,\Vind action ,by a pail' of opposed wind opened up considerable forest resources, at the same 
cables placed below· tlie floor and adjusted to secure time making this attractive forest available for tho 
lateralstiffnoss, by, pulling against each other recreational useo! the people living in the hot 
throughout the length of the bridge, tlte wind' interior valleys. 'Visitors may now enjoy the 1'0-
stresses being carried to the shore anchors without freshing' breeze from tho Pacific and ,at the same 
affecting the towers. ' time obtain magnificent views of the country to ,the 

Such bridges· lend themselves to forest road and east in the vicinity of the Salton Sea and the Imperial 
trail work from the fact that only the cable and a Valley; , , 

, few ·rods must be imported. A long, heavy' cable, Construction has been" completed this,. season 011 

can be carried from the railroad for many miles, ' the last section of the Teton Pass, road which con
overmirrowtrails on tlie,backs of horses,forming a nectsthe, ,Jackson' Hole in Western Wyoming with 
continuou~ pack train winding its way through the the outside world by way of Victor, Idaho. This 
timber and along steep, or crooked trails., will make possible the hnulillg of agricultural and 



,forest products over a" road which has heretofore 
, been a serious barrier to traffic. 
" The construction of a 5-milesection of the Trinity 

: River roadinthe Trinity N ationalForest is being 
carried on by day labor, 'extending a road previously 
built by this office., It is also expected that some 
construction will be done' this season on" the Hebar-

, ,. FruitlandandEphr~im-Orangeville projects in 
Utah, if laborcanbe secured. . " 

DIFFICULT PROJECTS' UNDER', WAY. 

'rhe Albertonproject iIi, Montana, along, Clark's. 
Fork of the Columbia River, With alengthof 4! miles, 

\ is now being constructed under contract; ,at a cost of 
, approximately $62,000.'1'his project willconiplete 
'the', worst remaining section in the main: transconti
, neutat highway across the northern Rocky Moun
,tains extending through Montana and westerly by 
way of Spokane. 'rhe accompanying photographs 
show tho beginning of retaining wall construction 
which permits the carryingof:this: road on a very 
stoep slope between the Northern Pacific Railroad 
and the river. Iii istypical of a number of important 
forest road projects where it becomes necessary to 
constrlicta highway alonganarr'ow canyon or' gorge 
already occupied,bya river and one or more rail.; 
roads .. : Construction under such condition becomes 
expensive and requires considerable engineering in-

. vestigationand care. The difficulties in this partic- . 
mar, case arc less than in other cases where. the road 
'c01:istruction ,lies, above the railroad. In such cases 
the blasting and rock excavation must be .conducted 
With the' greatest care and at' much 'expense' to 
prevent wrecks and the tie-up of railroad trfmsporta~, 
~a ' , . 

A similar' proj ect is, the Cooks-Collins road' in the 
,Columbia National Forest, State of Washington, 
located' along the' northern; bank of the' Columbia 
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River about 60 miles abovElPortland., 'rhis project "CEDAR BREAKS'; ALONG THE CEDAR-DUCK LAKE ROUTE. 

is now un, der construction by'tbJ,s, bureau 0, n a d, ay' SEVIER NATIONAL FOREST, UTAH, SCENERY SECOND ONLY TO 
, THE GRAND CANYON. 

labor basis. , It is located along a difficult section of ., I, 
the North Shore road, and must, in general, be TheFlora~Enterprise,road, 12 miles i:rilength, in, 
blasted out of solid,cliffs ina narrow space above ,theWaUowa National Forest,innortheastern Oregon 
the railroad; , '1'ho cost is estimated at'about $96,000 is to be' constructed during the season by day labor 
for a length of 4! miles. On the Wind Mountain sec- after failure to receive bids for the work. ' 
tion of .this project. The work will cost at the rate 'FOURTH OF JULY CANYON PROJECT. 

lof $60,000' per mile. ,'High and expensive dry rubble ' ~Construction under !co~tra~t has been started ,this 
,wallsmustbe built to support the road. 'rhe com;.' season' on a 12-mile.sectionof the Fourth: 6fJmy 
pletion of the project will extend a road up the Canyon project near Coeur d'Alene, Idaho. This 
Cplumbia Bank road which was previously con-sect~on ise~tiniated, to cost $140,000. It is, in 'part, 

,structed to this point by the State of Washington., located along the shore of Lake poeur d'Alene and 
An effort was made to construct by contract this " Will open up for. through travel probably the worst 

s'eason the Quinault Lake road in the Olympic Pen- section remaining in, Idaho on the northerly trans-, 
insula in Washington in order to facilitate hauling' continental route crossing the Rocky Mountains by 
spruce timber from. the forest to the neareshailroad way of Missoula and Spokane., ' ; 
station. It, was impossible ,to secure bids within, Following the travels of Lewis and Clark,the im
reason and it is, expected that the, worst portion of portance' of thisgreo.t' northerly, route across the 
the road ,Will be constl:uctedduring the season :by 'Continental Divide; caused Congress to appropriate 
day labor if laborers caube secured. : : $10,OOO,with which Capt. \ Mullen,of the United 

76693-18-3 
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States Army, undertook thesurvey and construction ' to be constructed this season at, an e~timated cost of 
of the first wagon trail across this region.' On' July $57,500, if labor can be'secured.' .,.. " , 
4,' 1861, his survey had progressed as far as this In New,.Mexico it has been planned to begin con-
project, whereho blazed a tree, upon which he in-struction :this season on the following four .projects: . 
scribed the date. From this incident he gave the Tijoras Canyon project in' the Manzano·National 
canyon its present ,name. So far as known" this is Forest; ; the'Cimarr:on 'raosproject, in, the Carson 

,the only original monument in existence on the; -National Forest; tho Hondo-Mescalero project, in the 
Mullen trail, although granite monuments have re-, Lincoln National Forest; and the Glorieta-Panchuela 
eently been establishedil:.t other points through project, in tho Silllta.'Fe ; National Forest .. , These 
Montana.andldaho to mark its location:. " '".\ ' projects aggregate .56 miles in length, and cost ,!tP
,The cost of roadbuilding, a~well.as the require- proximately $215,000. 'Thepresent labor situation, 
merits of traffic, have indeed chil:nged since 1861, as' . however,' makes it doubtful ifmuch can bo accom-

: shown by the fact that each mile of this part of the plished this season on these projects. 
old Mullen trail now. being completed costs more ,Construction has been completed this season ona 

\ than the amount'given .to the. pioneers for the entire timber trestle bridge ad'oss Cass Lake in .the Min-
route. " , . ' . nesota National Forest, which will make possible,a 

: Bids have been requested for the construction of projected State highway route across Minnesota ex
the Sheep Creek and Yaak projects, in Montana, and tending from Duluth on the lakes to a point on the' 
for the, Canyonville-Galesville 'forest road, which Canadian line in the northwestorly part 'of tho State. 

( forms a section of the Pacific highway, in Oregon.' Constructioriby day'labor is now underway 011 

However, in the light of recentexperience on other the .Ozark road inthci OzarkNatiorral Forest,:Ark., 
projects, it is doubtful if bids will be obtained, mak- between Russellville and Pleasant Hill, at an esti
ing it necessary to resort to construction, by day mated cost of $60,000. 

"labor wherever it appears neccssarytoproceed with',' :An effort has been, made to arrange for tho,con-
wo'rk., ' . 'struction of a number, of other forestroad'pr~jccts 

. CONSTRUCTION BY DAY LABOR •. ' this, season.', :rhesupply, of,Jabor,' however".is 'a 
serious handicap,and,itjs ,apparent that the pro-

Construction by day labor i~now under way on the • posed .work of. thO season will of necessity be greatly 
Durango-Silverton road, Colorado. . This project is curtailed, except in, certain localities, where.unfavor-
53 miles long and estimated to cost $233,000 .. It ap- able crop' seasons or Other unexpected conditions 
pears to be one of the few projects where, an ample have resulted in an adequate supply of local labor 
supply of labor can be secured this season. The which is 'seekingomployment. Contracting. con
illustration on page 15 shows a typical section on one ditions have been so unfavorable that very fewbids 
end of this road illustrating the character of con- have been received. . , 
struction' which will be necessary on 'much' of the Because of these conditions it has been necessary 
work. This particular section was built under an to resort. to construction by day labor on many pro
earliei' contract, but the road is to be widened at jccts :which were ,urgently needed but where eon- . 
some' of the worst points and the retaining walls re- tractors. could not afford to take chances on bidding. 
inforced as a part of the present project Under .the day labor ,methodit would. be possible to 
. Construction is also to be carried on by day labor, close down at any time ,without serious loss should it 

provided sufficient forces can be obtained. this season, be found inadvisable to continue work. The tem
on the three following forest roads in Colorado: p~rary' suspension of work would serve only to, delay 

'Rabbit .Ears Pass, length 9 miles, estimated to cost the proposed improvements forthetime being, since 
$20,500; Monarch Pass project, length 27 miles, esti- the Federal funds remain available until expended. 
mated to cost $83,500; Sedalia-Decker Springs proC" , J ' 'rhe force account or the cost plus system will not be 
ject; len. gt~ 18~. m.iles, estimated to cost $36,400. :,' IL\~'empl?:yed on a.ny of these forest projects.', ,.since~he 

A 16~-mile sectIOn of the Deadwood-Hot Sprmgs condItIOns do not appear to warrant undertakmg 
road in the BlackHills National Forest, S. Dak., is work on such a basis. '" , . . . " .' . 

WAR BRINGS . BRIDGE BUILDING 
BACK TO EARLY PRACTICES 
By O. L, GROVER, Bridge Engineer, Bureau of Public Roads. 

)Val' conditions and necessities govern and must Every road-building project, whether neW con-
govern all our business and improvement activities. struction or repair work, must be considered in its 

.. This will continue to be the fact until affairs are bearing on the war work of the country. . 
brought back to normal c'mditions after the close The elements affecting ,highway improvement' 
of the war. We" can not g:\t away from this. under war conditions include the. labor prol?lem, 



TOP, LEFT-BR(D'GE AND .CATTLE .PASS, CALHOUN COUNTY, ALA" COST '$250. TOP,'RiGHT-STONE CULVERT iN CHiCKAMAUGA' 
PARK, TENNESSEE. BOTTOM, LEFT~HALF ARCH CULVERT iN POTTAWATOMiE COUNTY, OKLA. BOTTOM, RiGHT-CULVERT 
WiTH FLAT STONE TOP AT BRUNSWiCK, MAiNE, ' . ' 

existing because of the steadily growing scarcity of 
the country's man power and the increasing demand 

'. for ,that power in,war industries, and the limitation 
in the supply of materials needed in construction, 
duo to both transportation difficulties and to in
ability of the manufacturers to produce them . 

. Road building and road repair work must 'be 
limited to the essentiri11y necessary work, the con
struction of only such new roadways as are indis
pensable in tho country's war work and the repair 
work demanded, to keep the highways in usable 
condition.: ' 

Some additional construction may be carried on 
where local supplies of materials are to be had with
out taxing the railroad service and where the situa
tion is such that labor may properly he employed on 

,the work. . 
In· highway construction attontion is paid most 

often to the building of the road. Perhap's too little 
attention has been given to the building ,of bridges, a 
factor having an important part in the solving of the 
highway problem. ,In any construction work necos
sary under war conditions the bridge problem is 
likely to. be equally if not more seriQus than that of 
the road making part.'" , 

In many communities culverts and bridges must 
be built, oven under war conditions, to keap the 
highways in shape for use, even where no new road 
construction is under way or would be authorized. 

MUST REVERT TO TIMBER. 

, Steel has been the favorite bridge material for 
several years. It has been used for small as well as 
large structures. At present stoel is not available 
in any quantity for bridge construction; It can not 
be had at all where its use can be avoided, while all 
large steel construction necessarily must be aband- . 

'. oned or postponed until peace and normal . con
ditions return. This' situation forces the use of' 

. other material-timber, concrete, stone,' and brick. 
For long bridges and for temporary work where 

the cost must be kept down regardless of high main
tenance'expenses, timber is the material which must 
be used for superstructures. In small, permanent 
stru'ctures concrete, stone, and brick ,are' excellent 
materials, preferably, in the order namod. The 
character of the structure should be governed by the 

.material most rcadilyobtained, though in some in-, 
stances the available labor may be' the determining 
factor .. 

(19) . 



Wate 
Span Area 

5 Ife;qhf of' 71 T2 
Op<.ing 

Feet Ft 

2 (-6' .0 6" 9" 2'-0' 4.0 
2'-0" .0 

.3 -6 7.5 6" 9" 
.3 9.0. 
2-'0" 80 

4- '-6 /00 6~ 3 12.0. 
4'-0 16.0 
2'-0" 10.0. 
2'6" 12.5 

7{ I 5 3C1J" 150. 
4-0' ZQO 
5' 25.0 

DiMENSIONS ,AND ESTIMATED QUANTITIES ABOVE: DATUM PLANE 

DimensIons uontities 
Size and Spad(lg Per LInea/ Foot of' Box· Two. Curbs lEndWn!, 

73 'H N of' Bars ~sro~fe. steel ZRvbbJe ·Tola/' Toto/ Toful 
SideWalls Concm. STeel Kubble 

A [; Cv.Yds Lbs Cu.Ws. CuYds. lb .. Cu..Yds 
4 /1- t:!8~c.fo," 

0.06 '7.6' O. 1.3 37 .2 
7- 4'-6" 12'6 "S-Slo'?g 0.36 L5 42 4.5 
2'0" 4-6" /3-6 t"~l'G.f"c. ~ 036 /.6· 45 5 
2'-;3' 5' 15'-0' 4!-5'long ~ aDa 10.5 044 1.8 50. 6.0. 
2-6" 5 16 0..54 19 55 7.8 
7- 4-6 /4-6 

"l~6'ct;c, ~- 0..37 /.8 48 -4.4 
2'.3" 5' 16'6 ~ 0../1 14.3 0.046 1.9 .54 . .5.9 
2 17-6 $-S"long <l: 0-56 2.1 '.59 7.7 
2-9" 6'-6" 2 ·6 ... 0..7.3 2.4 69 12.5 
2'0" 4·6" 15'6 ~ 

0 . .37 1.9 52 4.4 ." 2'.3" 5'0" /7-0 i!~6'~fo", .N DA6 2.0 57 .5.9 
2-6 5'-6 18'6 .6-S"lon,] \1 0.15 16.9 056 . 2.2 62 7.7 

6-6 2/-6 0.73 25 72 125 
3'S" 7 24 (}.98 2 82 18.6' 

Cu.Yds 
Z7 
2.9 
3.4 

,.3.6 
3.7" 
4 • .3 
4.4 

.4.6 
4.9 
5..3· 
54 

·5.6 
59 
6.2 

D£$/GH DATA: We/gM of' Pa~/n;i ~r Ballas!; IBOIbs.per sq' f't 
Concentrated Load. 15-ton typical trtlck. r ~ 
Impact;' 30 per cent of' ,!Yf'! _Loud .stresses. 

OCNEfCAL. NOTES: SpeCifk:afions. B.P. R. 1918. _ 
Reinf'orCing bars Shown are def'ormed bar.s. Plain lx!rs may be used prewldw 
. lengths (iP'vCr'! are increased by flIfI'e,!f,y diameters of'the bars and bafh' 

ends hook~cJ fhlJS~ tid -_ . _ _ - - ~ 

AII,5foneworktobe - - 4"' ~ _1:ementJ?lIbblel1a~",,-r~"either.","md 
orvn~ovr5ed. AU'. -. ~ . . co?cret~ J~:-I" n ••• _. 

£!J'Osed corner.$ oreaneretc to be chamferedthv5-_ .-' '''''''lI''<t- _ 

F(JlJndafions to be carried fo-go~d flrm material with 1. a mInimum 
depth ,below bed ~ stream of'lft 6in. vnles$ of? solid ~ck.. . 

Riprcrpcmd channel pavin~ Ie be pro.".fdedw/JeIV n~ceSsar'y to pnwer1f 5CC(lr. 

Railings ue.sitJ.'ud to suit loca/condltlons are to be P';'Ud oncvJver~ "..he,.. 
required. ' 

&tjmqt~d quant/tlu t';' be adjusted ror length_ of' cv!vert; {'ooflngs below _ 
~ ".-Ootvm Plon~ and f'orc.hgrtnelfJ!Z--.inq_lXndrlpr:zp whenvf~d, ' 

C"mpf~ permanerrf reco~~ shal' ~e ",-ode of' eo,!, 5tr;;cfv~e lXS bVII{shcwing 
{'octing depthS and orr modif"cat/ons ~!' this plon. ' 

BUREA~Z~l4ADS 
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OLD WOODEN BRIDGE ACROSS THE KENTUCKY RIVER IN JESSAMINE COUNTY, KY':, BUILT OF HEWN TIMBER'IN 1838, 

With a view to help in solving the bridge problems 
which present them,selves .under the existing con
'ditions there have been prepared designs for small 

, work where concrete, stone, nnd, brick can be used, 
and which will produce, permanent structures, ami 
for timber construction where long bridges are nec
essary. -The plans have been made to meet the 
usual conditions found in any section of the country. 

Dimensions of cover stones. ' 

Span In Thickness Width In Length In 
feet. In inches. inches. feet. 

2' 10 20 4 
3 12 24 5 

, 4 15 30 6 

., 
The ,masonry walls should be laid in cement mor

tar, and the stone slabs composing the cover should 
OULVERTS OF .RUBBL~ MASONRY. be laid in mortar beds and the cracks between 

Small structures, built even ,under the present war stones filled with mortar. 
coilditions, should bo constructed with a viow to' Rubblo stone suitable for masonry is found in 
permanonco. Culverts with' small spans can bo many localities, where there are no stones s11itablo 
built roadily without the use of stoel; and of the for tho covor.'Where this is the casothe top may 
most substantial construction. - bo made of reinforced concrete. This will require a 

In locations whoro suitable stono can be procurod', small amount of stool reinforcoment, but will permit 
culvorts of rubble masonry with stone covers may be the use of a longer span, than is safe with the' flat 
constructod where tho spans do not oxcoed 4 feet. stone top. The construction of a culvert of this 
Such culverts will prove satisfactory and will last for type of spans from 2 to 5 feet is shown'!?erewith. 
a long ttme. An example is ono built in Brunswick This design and the specifications are, made for a 
County, Me. It is solid,. of fineappearanco, and weight of paving or ballast of 180 pounds per square' 
gives,perioct satisfaction. The construction is foot and to sustain a 15-ton truck load. Where a 
simple, .and where suitable stone is found in the culvert 'of longer' span is required permanent sub-, 
neighborhood within easy hauling distance tho cost structure can be built and the superstructuromade 
should, be reasonable. In the selection of the stone temporarily with timbe~., (, 
tho most durable should be used. While suitable stone for'the rubble masonry is to 

Tho following t,able gives tho thickness and width be found in many sections throughout the country 
of cover stones for culverts of 2, 3, and 4 foot spans: ther~ are many places where it can not be obtained. 

(23) 
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TIMBER TRESTLES AND, BRIDGES. , In some localities it maybe desirable" to substitute .. , 
plliin rilasseoncrete in place of the rubble masonry, ,Timber maybe used with satisfactory, results 
.because of tho difficulty in obtaining suitable fltone. for both temporary and permanent structures. and 

THE CONSTRUCTION OF ARCHES. to good advantage where brick, 'stone and' con-
Where it is nbcewJary to' m'ake longer, spans tlw ,crete are not e,asily 8ec'\1rod., ' Th~re is hardly any 

.arch !sthe only typo of permanent structure thu.t part of the country where good timber can not be 
canbebuilt with~)Ut metal. 'rho height needed and obtained, and for spanning streams of considerabie 
founda,tion conditions are the controlling features in size the t~mber trestie or bridge is the usual type of 
this< construction.'rhQ arch span \vill not prove constructIOn under omergency conditions. ;It is 
substantial without a, good'solid foundation, either often hard to draw the line as to. just what is meant 
of cemented gravOl, luirdpari, or rock. So important by temporary and permanent structur~s. Roads 
is this in securing permimency thlit. the arch sho;'11d and bridge building is determined by the Gxpected 
notbo selected until after the most thorough exami- use" the ,necessity, of early completion, probo,bly most 
nationof the location. In some streams the bed is often by the aVallablefunds. At present the labor 
of such a character that there ~ill be no greatdiffi- a:-ailable ~lUst alsobe acontrollihg factor. Bridges 
.culty in securing the properfoundation. In others WIll be bUilt to last as longus they will perform the 
all sorts of conditions may exist' and make it'diffi- required service,though it maybe expected tore
cult to provide one. place 'them with better and mOre permanent struc-

Where it is possible, the foundation should be on ,tures when additional funds are at hand or condi-' 
solid rock. Where this is not possible,it is often tions warrant. ' ' , , ' ' ' , 
practicable to secure adequate foundations by car:- Timber det'eriorates unless protected or tre~ted for 
rying the footings deeper, by driving piles or some-' preservation, and for that reason is recommended 
times by spreading the footing over a, wider area. , only, for ternporarystructutes and whero other 
In all eases where solid rock is not found the problem materials '. are not availab~e. The ordinary life of 
should be submitted to an engineer for solution. a timber trestle or bridge 'can bo practically 

The three materials most used in arch construc- ' doubled by a good p:reservative treatment, and if the 
tion aroconcrete, stone, and.brick, preferable in the structure is expected to remain in use beyond the 
order named., naturallife of the wood it may be advisable; in' order 

It is nec(jssary to carry the foundations woll below ' to keep down heavy maintenance oxpepses, 'to use a 
the'bed of the stream. For the' sma'ller spans this preservative treatment. " . 
should not be less than Lfoot i3 inches andior the Bridges may bo built of timber to ~erve any pur
longer ones not less than 2 feet, unless theyarelaid on a pose required and will last many years. They can 
bed of solid rock. Riprap and channel paving should not be so economically maintained as bridges of ' 

,be provided where it is necessary: , to. provent scour. reinforced, concrete,but so long as it is not practical 
In . building arches of stone or brick, th~ top of all ' to make use of reinforced concrete the timber struc

masonry should be protected by copings of concrete or ture willbe'the one t~ build, but it must be borne in' 
by copings (If large, selected stone with grouted joints. mind that it should rest on permanent foundations. 

A road of any length usually will require many, ' TIMBE.'RBRIDGES STANDIN~ SOyEARS. 

small culverts~ Those built in accordance with the 
designs shown willt prove satisfactory dnd durable. That the timber structure will prove durable when 
They are suitable for construction under present war', properly , protected there is no doubt. A large num
conditions and will 'serve all requirements., bel' of wooden bridges are found in the Eastern and 

In the South, where the climate is not subject to Southern States that have been 'in use from40 to 60 
,hard freezing, common hard burned 'brick' may be years and are still in a good state of preservation. 
used iri building arches, but should not ,be used One exampleisthe wooden bridge, with a span 280 
where good' rubble stone is, to be hri.d. In the feet long, over the North River, at Bridgewater, Va.;,' 
colder sections of the country ,brick does not giv~ as' which was .built in 1866. The timbers are mostly 
good results, because it absorbs moisture and dis- hewn pine.' Another ' bl'idgeis in Jassamine County, • 
integrates by freezing. " Ky., over the Ke~tucky River, built in, 1838: It 

The foundations should be carried' to good firm also is ,of hewn timber, cut in the mountains and 
material, and have a minimum depth below the bed floated down,the river to the site. 
of the stream of 1~ feet unless on solid rock. 'rhe In timber constlUction the most durable timber 
brick should be laid in cementinortar arid be covered should be used that can be obtained'locally. The, 
with 1 inch of c01;nent mortar troweled smooth. general type .of temporary construction IS the 

~ ,. , 
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trestle. Designs have been prepared;for '. typical' , 
trestles", which: are sho:wn, herewith. Tables : are 
given, Illade up for extreme ,fiber stresses, of ,1,000, . 
1,200,',1,4,OQ,;and);600 pounds :persquare inch, in. 

·order.to,provide for th~ ,use oftne ,better species of. 
timber to be obtained in .the various parts' of.the 
country." Thesedesigns are ,based on concentrated 
10ads'oflO-ton tr1!-cks p.assing. ,...' '. .' 
,:Themoreavailable timbers. with a, fiber stress of 
1,600p~undspe~8quare inch include lo~g-leafpine, 

'white o~k,and Douglas. fir. ,In the 1,400-pound 
~ class is included Pacific post oak, Western larch .and 
tamarack, ,jn the ,l,200-pollnd class: bald cypress, 
Norway pine, and hemlock;', and with a fiber stress 

'of 1,000p~>undsperElquare inch,redspruce, chestnut, 
,aIidred'cedar~ The tables are, made. up to include 
spans of from 10 to 25 feet .. :. Piles used should be 
yellow; pine,. cypress, ,white 'oak,' or some equally 
durable species. 

',' \ 

i t ~," ',,' 

CONSTRUCTION, UNDER PRESENT CONDlTIONS, 

In meeting the .present-day· conditions .lillliting 
the construction of bridges:Iocal supplies of material 
and' lab.or ~il1be the determining Jactors. In gen

. eral, . the decision as .to ~onstruction should be as, 
'follows: ' " . , ' . . •. 

< , ' \" , 

" ; Keep large structures in service byrePlLir, whenever 
it is possible.' , ."..,. , " .' . . .' ' 

Put temporary spans on permanent sllbstfuc~uros. 
Put in temporary trestles where it' can be done: . 
Small structures snouId'be made permanent. 
Where large' structures are destroyed, and must 

pe replaced to keep the.·road open. orwhere.emer::' 
gency 'use requires' the building '. pf . a' new crossing 
make temporary pile trestle structures if the nature 
of the stream does not make this type impracticable. 
Where temporary structure~,are'not advisabletim~ 

, 'ber structures'may bo protected so as to be more ,or 
less permanent. " ' ,. 

DIRECT LOADING'A,SUCCESS 
:1N CONCRETE CONSTRUCTION 

., '., 
By Charles M. Upham, Chjef Engineer, Delaw~re State Highway Department. 

'W·. ;'I'l'H tho.present high costs of'labor and' road to carry off the water. This dr~inage survey 
.:'. : materials it becomes increasingly neces:" assured' that the drainage . on this section of road, 

:. sarY,that labor saving devices and methods\vas practically perfect, and now no,water can, be 
be' used .wherever possible in ail construction. A seen alongside the road even after a heavy rain. ." 
few details generally are worked out on any par-, Grading was carried on-as for allY ro~d,but con
ticular. piece of work, but probably no cost reducing siderablestress was laid ion the nepessity of secur
method has been worked out any more thoroughly ~nguniform compaction ofthesubgrade. 
'and successfully than direct loading on the recent, The construction was standard' ,concret.e, with 
construction of a 10.:.ntile section of the Coleman special care exercised as to the quality and cleanlirlCss' ' 
DuPont road in Sussex County, Del. of the materials, considerable stress being laid on the' 

'l'heline of the. Du Pont . Road is practically inspection of construction. , ' 
straight,'there:being only three curves in the 10-mile Theroadwayis 14 feet 'wide, 7 inches deep in the 
section: 7"Newlocation was followed with'the'excep- . ~enter, and: 5 inche~ on the sides .. The concrete ;was 
tion': of ,approximately:! two miles.: The' policy of .' mixed in the proportions'of 1 part cement t02 parts 
locating: :the road:just'outsideof the small towns; of fine aggregate and 4 parts of .coarse aggregate. 
which>was'done'in' this: case, seems. to be gaining ,'The,onlyingr:edients obtained locally for the 
iIi ifavor with 'the: p'eople of::theadjacent' territory; .c(}nstruction~of the 'road was water, which. was 
for:theroad is availo:ble for use, and the 'sma1ltowris obtaine<:ifrom wells' driven about, a ' mile. apart 
a,re not in any'way troubled 'Or subjected to'the' haz'- alongside, the road. and was connected with 2-inch 
ardsofthrough:auto:traffic.rrhethr'ough auto'traf..; .pipe lines.with taps. at intervals of approximately 

• . fie/on the other :hand,;is not: obliged 'to slow down 150 feet, tn soine instances a small elevated st9rage 
nor doesit'encounter the many' cross streets that it tank was llsed, but where there ,was a sufficient 
.would hl'passing'tlir~ugh'the vil1~gesorto'wns: ',:': supply of ,water 'this was not necessary~ , 

,.,DRAINAGE PRACTICALLY PERFECT. . CONTRAST' WITH OLD' METHOD. 

,The'.grad~s ~ti this sectio~'~ithe Du Pont R~ad are' 'On account of the lack of suitabhlmaterials in the 
very .light,; in no ease, exceeding 3, p,er cent, On nearby vicinity, it wasnecessary that all materials 
account of this fiat ,nature of the. country and of the be delivered by railroad. . ' 
numerous ditches,a complete drainage survey was 'rhe new feature on this p'articular coilstruction 
made necessary and in some instances it was neces- ,was the direct loading and method' of handling the 
saryto. dig ditches nearly a mile distant from the _inaterials in marked contras't to the old procedure 
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of storing) the fine 
and coarse. aggre-. 
. gates on the sub,. 
grade.in front of. 
the mixer and load:
ing .' the mixer" by 
means. of wheelbar
roWs dumped into' 
the skip; Many 
times under this old 
.method it happened 
that the materials 

. were not distributed 
uniformly ... on the 
subgrade, and quite 
often the wheelers 
had to push their 
wheelbarrows con-.· 
siderable distance I 
while at other times 
thoro would bo' too 
much' material on 
the. subgrade, mak
ing it necess ary to re· . 
move enough to al
low room for" the 
wheelers to work. 

Caroful re cords 
kept of this inethod 
show that at least 
in one instance there' 
was a loss of 10 per 

· centof'the fine ag
·gregate andof Sper . 

· cent of the coarse. 
aggregate. 

With the material 
dumped on the sub,;. 
gJ,'ade there is alwl1ys 
a .chance that dirt 
will bo picked up" 
from the subgrade 
when the. material 
is shoveled into the 

· whedbarrows. 
When the direct 
loading isused, tbis 
hazard of getting' 
dirt from the sub
grado· mixed 'into ) 
the' aggregates I as 

29 

well as any losso{ 10/,)·,:...iIII"""",·)··i 

aggregate I .is Over-. 
come entirely. Not), 
only was .the ma-. 
terialkept clean and. 
a great saving made 

THE OLD METHOD AND THE NEW. DU.MPING 'MATERIAL ON THE'GRADE AND HANDLING BY DIRECT. 
. LOADING WITHOUT LOSS AND.AT A SAVING. IN TIME AND LABOR. . 



in elimina ting 
the. loss of ag
gregate materi
als, biItonecom-: 
p 1 ete handling 
ofth\3 materials 
was elimina ted· 
andapproxi
mately 12 men 
were released 
fromithe mixer' 
gang . 
. USE INDUSTRIAL 

RAILWAY. 

Briefly; the 
direct loading 
method is de-. 
scribed by stat.,. 

. ingthat thema
terials.to. be 
used in the con
struction of'the 
road' are loaded 
directly' from 
freight cars in to 

. box containers, 
in correct pro- . 
portions,' trans
ported to the 
concrete mixer 
and dumpe4 di
rectly into··.·the 
skip .. ,For ~iner
gencies, s to ck 
piles of sand and 
sfton'e' were 
Iriain t"ained . at 

I the Hreigh t s ta-
tion, but theso 

• were seldom . . . 
used. 

In this par tic.:. 
ular ins tance tho 
con t ai no I' s 
which hold suf

30 

ficient aggre_TOP-SHOWINGCONCRETEWITI-iASTEELTEMPLATE. BELOW-'-SH.oWING EARTH BLANKET WHiCH IS 
. ..' KEPT ON FOR THIRTY DAYS, '" 

, gate for a..three " . ,. •... ..' .. ' . . . ." . 
bag batch,were.transported totheeonstruCtion 'by The transporting of materials was carried on 
means of an industrialraihvay, but there seems .to be by three . trains handled by an . industrialengi
no reason why this s~me method could not be"darried neer;·. ,Whi1eono train was : being loaded at the 
on. by usc of niotar trucks~ Two containers were freight station, thosec()nd .trl),in was being hauled 
placed.oneachcar arid a train load of 15 carshaulcid to the concrete 'mixer, and the third train was 
to the- mixer'. Containers Were liftedfrolllth~ cars being unloaded at the eoncret~ l~ixer. 'l'his 
by means oia derrick attached to the concrete mixer. method worked out very. satIsfactorily up to a 

.I .'fhreemen were required to dump the container into 4-mile maximum haul, and' with . proper . equip
the skip ~and.one man :was, necessl1rY on, the ... derrick ,_ment,. there should, be .no limit for the satisfactory 
to lift ihe 'contai~~rs" from.' the' truck" IAft~r ·th~. working of this: method .. "rho cars holding the 
container was lifted approximately 4 inches it would containers are moved at the concrete mixer by 
clear the body of the car. hand or by mule. 
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COMPLETE 600 FEET IN DAY. 

It was necessary to have a siding for storing the 
empty ears near the mixer in order to allow the' 
tra'inst~ pass. 'This siding was moved each day' 

· with very little trouble .and at small expense. 
'1'he specifications required that all concrete should 

be mixed one and one-half minutes. and therewas 
no delay on account of the .direct.:1oading method: 
Under favorable con~itions, approximately 600 feet 

· of14-footpavoinent was. completed iIi one day, all·. 
. the concrete hl1ving beon .. mixed one and .. one-half 

minutes. . . 
The completion of tho concrete road was prac

tically standard practice. After the. subgrade was 
brought to the proper elevatioll and uniformly com-

· pacted it was thoroughly wet bofore the concrete 
was placed., ' The concrete was shaped with a, steel 
template, approximatelY.8 inches wide, which left 

· the surface comparatively smooth. After a short 
tim~ thG surface was finished with a belt, and 'the 
small places that were' not smooth after. the belt 
was used, were troweled. It is expected to try the 
roller method on the next section. Immediately 

after finishing, sun covers ~ere placed over; the 
concrete to protect it from the sun and wind,; ,These 
povers, constructed of wood frames cov:eredwith 
canvas or heavy cloth, were' supported about; 6 
inches .above the' p.avement.· Experiments. show' 
that they aro a great help in curing the concrete aI].d 
preventing the small cracks due to quick drying. of 

.. tho surface. 
'. ROAD COVERED 30 DAYS. 

As soon as the' concrete was sufficiently hard,' an' 
earth covering; practically 2 inches deep, was thrown 
on the roadway and thoroughly wet, in which con
dition it was/koptfor apprpximateiy.14 days. .The 
earth covering was not cleared offfor30'days; 
This time of curing was possible, because the greater 
part of the road was located through new territory 
and very little traffic was encountered: After 30 . 
days tho roadwaywas cleared and the road thrown 
open to traffic.' . 

Not only has the 'direct loading produced more 
uniform and better concrete, but it has increased 
the outputofaplant.arid at the same time reduced 
the cost of construction. . 

NATURE MIXED SAND·.CLAY·, FOR: 
ALABAMA FEDERAL AID ROADS 

By J.T. BULLEN,District Engineer, Bureau ofP~blic~~ad • .'. 

I.

' . N' its f.ir .. st .. ~omplete.d Federal aid.rro.ject Ala .. ba~a 5;000 and 6,000 cubic yards per hlile,andthe natural 
,.has contributed. an example of nature-mixed sand-claysudacingwas spread 16 feet wide on the 
(,~aIld clay' construction ... This road, in, Pike DrileCountY.·project,~nd from 24 to 30 feetwide on' . 

County, is in the peanut-growing (fountry. ~nother the Pike: County prpject; and approximately. 10 
similar road is nearing completion in Dale County. irich~s deep, loose, in both cases.-: . , 
The' material for the surfacing, dark red in color; was· Little or no bridging was necessary on theso pro
taken already mixed from deposits found near the jects,. as the . location of both, follows ridge routes. 
wo~k.Each pr.oject forms a part of the .ozark, Troy, Quite a number. or double-strength vitrified culverts 
and Montgomery road, the project in Pike County were necessary, however, and these were put in. 
being 9 miles in length, and the one in Dale County In. the caseofDale County the width of the crown 
about 8! miles. . of the road is 24 feet and the surfacing' of sand:-clay 

The projectagreeinent for: Pike County was· exe-· 16Jeet; ···.·,Ori:this work two out of four grade crossings 
cliteo October 17, ,1917, :.riridw()rk. Was ~egun. with' :we:r:e elimipiit~d, arid the road which was formerly of' 

· county cOlwictsonOctbher 26, 1917,'and on JUly 10, , sand so deeidliat 'ovenwal!>:ing was extremely diffi-
1918, the road was complete except the culvert head-: i cult;: has been converted to the conditions shown in 
walls. The project agre~inent estimate was for. the photographs.' ..' 
$20,662, or $2,268 per mile,· and the amount of Tho Pike County project. also traversed a sandy 
Federal aid requ~sted was $10,331, and the final esti- character,~of:soil:and was for the most part deep 
mate will not vary materially from these figures. sandy roadbe~ore improving. , 

. The Dale County project ag~eement.'\V'as .ex~cuted The 'people ·.jn these .. t~o . counties are 'deeply 
October)7,1917; and work was begun with county interested in good roads and 'expect to give ,them ; 
forces on' December 20, 19t 7, and itis now about85·the most careful maintenance.' They have learned 
per cent completed~ . The estimated cost of this road '. from past experience that the maintenance is just ~s 

· was $20,064, or $2,300permile; and Federal aid was necessary as .was construction in the first instance. 
requested in the amount. of $10,032: . . As well as being the main highway between Troy, 

Excavation. on both of theso projects runs between Ozark, and MontgOInery: these proj ects form one 

i 

I 



· o.fthe main high- ' . 
. wayS fro.mMo.nt
I go.mery into. the 
·Flo.rida " Penin:. ," 
sula. • ,It passes, 

'thro.ugh· a co.un.:. 
try that has Ire~ 

, cently develo.ped 
what has pro.ven .' 
to. be two. o.f the, 
.fo.remo.st.cro.ps· 
· in this.,~ectio.n, 
namely, ,the vel

·.vetbean and the .. ' 
peanut. A num
ber o.f mills have . 

: 'sprung ,up.in this 
section.fo.r crush- ... 
ing the nut, .and 
I vario.us by-pro.d- • i 
ucts . are also. de

:·veloped. . This is 
'also. kno.wn as 
thewire.:grass 
sectio.n o.f Ala
bama, and is, a' . 
great cattle and' 

> hogiraising co.un-:
,trY_i:iIlfact;,. on .; 
o.ne day l~st win
ter in the small 

Ltown', o.f:) Ozark,; , 
,having a po.pula-, i 

.tiono.f" a bo.u t 
,'3,000.people, 

$ 18 , ° ° ° wo.rth 
o.f,· ho.gs were 

,.so.ld,. by,.Io.cal 
farmers,,;' .. 

,On:.!accQunt o.f \ 'I 

the.factthat,the 
,peanut andJ3el- '1" 
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vet.bean'are cash ,'. 'THEOLDAND THE NEW. AT THE TOP TAKEN OPPOSITE THE POINT ILLUSTRATED BELOW IS SHOWN A 
· cro'p' s,' ,!.iand,! .the'I'LOOSE SAND.ROADIN DALE COUNTY, ALA., THE SAND BEING 10 INCHES DEEPAND 'THE ROAD LITTLE 

, . MORE THAN A CHANNEL FOR DRAINAGE. BELOW-THE NEW NATURE·MIXED SAND·CLAY HIGHWAY. 
'prices'havel been '. " ' " . I, . 

, so..',remunerative·in the last year; the auto.mo.biles in ". JUNE RECORD OF FEDERAL AID. 
use in the territory adjacent to. this ro.ad.have in- The mo.nth of June is distinguished by the un-
creased lOOper cent,in number within a year; usually large amo.unts o.f mo.ney allo.wed for single 

/;I'he iparticular , qualityo.f sand and clay used in projects, having 11 pro.jects fo.rwhich t~e sums to. 
surfa~ing has .in the past' pro.ved very satisfacto.ry be spent by the States alone are in excess o.f $200,000 
fo.riro.ads having aimediumamo.unt o.f trafficiand each; In a1l13.? pro.jects were submitted to. the 

!on:acco.untof thepro.ximity. o.f thesurfacing:mate- Secretary o.f Agriculture fo.r co.nsideration, of which 
rial/the expense ()f keeping this ro.ad in repair; even 89 were executed in final agreement. These pro.jects 
uridermedium:heavy traffic, iso.nly'no.minaL/ .. The co.vered 1,448.601 niileso.f ro.ad and the estimated 

,surfacirigfserves equally well during dry weather expenditures to.co.ver co.nstruct~o.n are $10,220,236.91 
and wet seaso.ns.; " with Federal. aid o.f $4,215,640.74. . 



i 
I 

Wi'sco"nsi"n 
had the litrge~t 
number. of proj-

. ~cts, 17, with a 
mileage of 65.92, 
St.ate' expen
d i t u r e $568,-
247.97, Federal 
!ii'd allowed 
$189,420.33. 
Nebraska; how
ever, leads in 
the amount of· 
mileage, having 
submitted seven ' 
projects cover
ing 257.78 miles 
of roa:dfor~hich 
the State ex
pects 'to spend 
$469,395.91 and' 
Federal 'aid to 
the. extent of 
$234,697.94 is 
asked.· . 

Nebraska also 
. submitted the 
longest single 
proj~ct,covering 
. a sand:'clay road' 
83.65 miles long 
through Kear-:
ney, Adams, 
Clay, and Nuck':' 
olls Counties, for ' 
which the State 
.will pay $138;-
683.09 and the 
Federal aid, al':' 
lotment is $69,-
34 1. 5 4.' N e
braska has the 
second longest 
project of 57.37 
miles with Illi-
nois' running a 
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ALABAMA'S FIRST COMPLETED FEDERAL' A1D PROJECT. NATURE-MIXED SAND-CLAY ROAD IN PIKE 
COUNTY. THE 'PEANUT CROP OF. THIS COUNTY IN 1917. WAS WORTH $2,000.000. 

close second with two projects of 55.30 and 54.50 .road construction, 16 .. 20 miles long, on which it 
miles respectively; expects to spend $761,117.50 and has asked $165,000' 

The most expensive single project is $904,700 for of Federal aid. " " . . ,'. 
a stretch of 54.50 miles in Illinois of bituminous . California is going to .sp"end $2JO,668.48 of its 
macadam and concrete construction for which Fed~money on an earth road,' 15.94 miles longin Shasta 
eral aid to. the extent of $407,115 wasril10wed .. County, and has been allotted $105,334.24·;fro'm 
Illinois also has the largest total expenditure of any Federal aid funds.· . . '; . .' " 
State, having only two projects with a total esti':' 'Washington has planned a bridge in Lewis'County 
mated. expenditure by the State of $1,385,040.92 :which itexp~cts will cost $120,432.40 in addition: to 
while the Federal allowance is $620,349.02.' . the . allowance of $60,000 Federal' aid. The shortest 

. In the five projects submitted by Idaho covering shortest single project is of bituminous macadam 
, 99.36 miles of construction, an: expenditure of construction, in Rhode Island, being 1.15.:rililes to 

$701,577.04 is involved, with Federal aid allowance cost $40,918.35 furnished by ~he State and $11,500 
of $271,000. Ohio has a single project of brick from Federal aid funds. 

, " 



l 
" , 

State. 

Alabaina .......... . 

Arkansas. ;, .•..• ; •• 
California ... : .•..••• 
Colorado ..... : ...... 

Florida ........... ,. 
G~orgia .. : ..•......• 

Idaho ..... : ....... ~ 

I 

Illinois ............ . 

Iowa ......•.•.••.•. 

Kansas •.•••..••.••• 
Kenhlcky .... ,' ..•.• 

Louisiana .......... . 
Massachusetts ...•.• 

'Michigan .. , .• , •••.• 

MiIinesota ..••• ' •.••. 

MisslsslppL .• '. ' ..•.• 

Missouri •• ' •• , ••• ; ••• 

Nebraska: .•• ~ •.•••• 

,Nevada .......... ;. 
New Hampshire .••• 

New Jersey •••••••.• 

New Mexico ••••••.• 

NewYork •••.•.•••• 
NewYork •.•.•..•.• 

North Carolina ••••. 

North Dakota •••.•. 

Ohio •••••....•.••.• 

Oregon •. ~ ....•..... 

Rhode Island: ...... 
South Carollna ••••• 

Tennessee ......... . 

Project 
No. 

15 
18 
18 
7 
3 
4 
6 
4, 
3, 

18 
20 
22 
25 
30 
3 
4 
5 
6 
7 
2 

4 
2 
3 
4 
5 
6 
7 

10 
1 
3 
4 
6 

10 
6 
9 

17 
21 
23 
4 
5 
8 

18 
,33 

1 
9 

11 
13 
18 
27 
29 
5 

,9 
2 
3 
4 
7 

10 
12 
17 
8 

13 
17 
1 

2 
5 

15 
2 
3 
4 
7 
8 

9 
6 

11 
15 

" 19 
,22 

'1~ 
,12 
13 
16 
17 
26 
19 
21 

) 7 
8 
9 
3 
5 
6 
3 

Texas ••• ,.' ....... ' .. ' 
4 
3 
4 

29 

County. 
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FEDERAL AID IN DE;TAIL FOR JUNE.· 

Length in 
milcs. • Typo of construction. 

Project Project 
state- agree· 

ment ap· mcnt exe· 
proved. cu~ed. 

Bstlmated 
cost. 

, Federal aid 
allowed. ' 

---1,-----------1-------- ------1--'----
Houston ................... ; .. .. 
Jefferson ................. : ..... . 
Benton ••.. , ................... .. 
Shasta ..••.••••.••••.•......•.•. 
Lake and Chaffee .............. . 
Garfield and Rio Blanco ..•..•.. 
Prowcrs ........ ' ................ . 
DeSoto ........................ . 
Valdosta, Brooks, and Lowndes. 
Dooly .......................... . 
Carroll ........................ .. 
Milton ••.•••••••••••••.• ' ...... .. 
Candler •.• : ......... : , •. ; ..... .. 
Cobb ........................... . 

.?~~~~::::::::::::::::::::::::::: . 
Lemht· ••..••••. : •... ; ..•.•• ; •.• 
Idaho ............. .' ......... : .•. 
Custer ......................... .. 
Wlll, Kankakee, and Iroquois ..• 

Cook and Lake .. ; .............. . 
Woodbury ....... ; ............. . 
Jefferson ....................... . 
Delaware; ..•••••••••.•..•.••...• 
Buchanan .. : ........... ; .•.•.... 
Rln~gold ...................... .. 
Manon ............ : ........... .. 

~~~~::::::::::::::::::::::::::: ' 
Rowan ........................ .. 
Carter ............... ; ......... .. 
Rockeastle .•••••.•...•• , ., •••••• 
Richland ............... ; ....... . 
Barnstable ...................... . 
Washtenaw .................... . 
Chippewa and Mackinac •...••.. 
Kalamazoo ..................... . 
Berrien .•.•.• : ................. . 
Crow Wing .................... . 
Freeborn ........ : ....... ' ..•..•. ; 
Winona .... ; ................... . 
,Wabasha ................. ~ ..... . 
Murray ........ , ................ . 
Itawamba ..................... . 

~:h1ft~~~::: ::::::: ::::: :::: :::::: 
Madison .............. ; ........ .. 
Rankin ............... ; ........ . 
Amite .................. : ..... : .. 
Union ... : ... : ••••. : ........... .. 
Scott .......................... .. 
Jefferson: ... : .... '.: ........... .. 
N emam, Otoe, and Rich~rdson .. 
Hall ............................ . 
Cedar and Wayne ... ; .......... . 
K~~~~~iI/da~s, Clay, '~nd 
Lincoln ....................... .. 
Logan and McPherson •..••.•••• 
Lancaster ..•.• : ..... '" ......... 

~l~~on: ::::: ::: ::::::::: :::: ::: 
Rockingham ................... .. 
Salem ...... : .................. .. 

. '. ," 
Mora .......................... .. 

g~~~A;,a·.::: ::::: :::: :::: :::::: 
Wyoming •••••••.••••••• : ••.•••• 
Chenango ••..... : .•.......•.•... 
Chautauqua ......... : ......... . 
St. Lawrence .... ~ ............ .. 
Wayne ... : ••.•... : ............. . 

Fnlton ...... ' ................... . 
McDowell ••••.......•........... 
Lenoir •••.•.•....•.. '" .. , ..•... 

'Guilford ....................... . 
Rockingham •••...•.... :. ~ •.•.•. 
Alamance ...................... . 

Grand Forks .••..•..•....•...... 
Cavaller ••••.••...... : ........•. 
Barnes ........................ .. 
Stutsman ...................... . 
Grand Forks .. ; ............. ;.;: 

g~~f~~:::::::::;::::::: :::::::: 
Summit ....... : ................ . 

~~~~~~:..::: ::::::::::::::: ::::: 
Union ........ , ...... : ... : ....... . 
Baker .......................... . 
Washington ......... ; ....... ; .. 
Chesterfield .................... . 
Marion ...... : •..•..•....•.•.• ' ••. , 
Franklin .................. : •.... 
Moore and Bedford •....•...••. " 
Wichita ...................... : .. 
Travis ••• ' ............ :.: •. : .... . 
Val Verde ..... , ...... , .......... . 

.--: 

4.3 
6.0 

Sand.clay ..... : ........... ; ............... June 24 
Bituminous macadam ..................... June 26 

6.05 Gravel .............. : ................ ; .... June 7 
15.94 Earth ........ : ............................. June 24 
8.94 

21.00 
... ; .................................. , ...... June 27 
Gravol or stone, and earth ................ June 29 

3.13 . Gravel and shale ... ;............ .......... June 27 
3.05 
6.80. 

Brick or asphalt concrete;.. . .... June 26 ........ .. 

11.40 ' 
Sand-clay ........................ June, 4 ........ .. 
..... do.; ............ ~ .... ; ....... June'29 ......... . 

15.20 
10.80 
13.60 
17.90 
20.00 

·~~i~~i;L~·~~~~.~~~.~ ~ ~ ~ ~ ~ ~ ~.~ ~ ~ ~ ~ ~ jLj~ ~ ~~ ~.~.~ ~ ~~ 
Earth ............................. : ....... I.June 29 

1.36 ..... do ........................................ do .... . 
38.00 ..... do ... ' ......... :.· ..•. : .• ' ••.••• , .•.••••.• ' ... do .... : 
22.00 Macadam and earth ...... ; ...... June 7 ......... . 
18.00 
54.50 

21.85 

Earth ....... , ......... ; ....... ;; ;' .. : ...... Juno 29 
Bltumln.ous macadam and con· Juno. 511~ .... : .... 

Crete. . 
Concreto ........................ June 10 ......... . 

55.30 Earth ..... : ......... : ..................... June 29 
20.53 ... :.do ................................ ; ....... do ... .. 
14.65 Gravel. ...................................... do .... . 
15.52 .. ; .. do ................. : ...................... do .. .. 
'12.00 Earth.: ................... : .................. do .... . 
18.00 ..... do ................... : ......... : .......... do ... .. 
7.55 Concrete .. • ...................... June 10 ........ .. 
8.·11 Brick or concrete .......................... June 24 

8.085 Earth ....... : ................... June 27' ......... . 
11.27 ..... do ..................................... June 29 
7.20 .. ... do ..... ; ..................... 'June 4 ........ .. 
7.77 Gravel. ............. : ................ ;.... Juno 4 

'1.818 Bituminous CJncrete ...................... Juno 25 
2.89 Concrete or brick ................ June 3 ........ :. 
8.00 Grave1. ...... ; ................... , ........ June 22 
6.00 
3.43 

Concrete .......... , ....... :..... .......... June. 24 
Macadam ........................ Juno 10 ......... . 

20.57 Grave1. ..... ' .............................. June 29 
15.41 
6.25 

..... do .. , .............................. : .... June 17 
Earth........................... June 23 .......... 

7.72 ..... do ..................................... June 17 
29.10 Grave1. .............. ' ........... June 10 ........ .. 
23.65 .. : .. do ..................................... June 25 
5.57 ..... do ................... ; ................. June 27 
6.92 ..... do .............. ; ...................... June 25 
4.27 
3.83 

Clay-grave!. ...................... ,' ....... , ... do .... . 
Gravel ............... , .......... June 13 ; ........ . 

5.80 
6.00 
7.00 

..... do ............................ June 14 ......... . 
Slag or gravel .......... , ......... June 13 .... : .... . 
Grave1. .............. ; .......... June 5 ......... . 

9.39 Grawlandmacadam ........ : .. June 26 ........ .. 
57.37 GJ;avel and earth ..... ~.......... .......... Juno 29 
32.25 Earth ........................ ' .......... :.. June 22 
38.30 
83.65 

Sand·clay ...................... : June 26 ...... ' .. .. 
...... do ........................ ; ... : ........ June 29 

19.11 
17.10 
10.00 
7.00 
1. 61 
1.29 
9.694 

15.40 
21.80 
11.50 
2.59 

11.44 
4.30 
3.48 
3.21 

1.06 
7.69 
1. 782 

14.55 
" 8.21 

8.74 

3.58 
7.64 

29.51 
7.92 

, 6.90 
17.70 
6.00 

16.70 
1.25 

18.00 
6.00 
4.,90 
1.15 \ 
2.14 
3.51 

10.66 
12.27 
'8.81 
6.00 

.4.905 

Earth ...... : ••.•.•..••.•..•.•••. 1 .•. ; •. ' ..... : .do .... . 
.. ... do ............ ; ........................ ; .. do .... . 
.. ... do ...... ; ........... : ........ June 3 ......... . 
..... do ......................... June 12 ........ .. 
Grave1.; ........................ June 4 .: ...... .. 
Bituminous gravel concrete; .... June 27 ........ .. 
Gravel, concrete, bituminous .......... June 29' 

macadam. " 
Crushed rock or gravel surface ............... do .. : .. 
Macadam; ....... ; ............. ; ........... June 22 
Concrete........................ June 24 ......... . 
Bituminous macadam ................ ; .. :. June 26 
B1tnminous macadam ..... : ... ; .. : . .'..... June 26 
Concrete ......... : ............. : ............. do .. : .. 
Bituminous macadam •.•••• : ............. : .. do .... ; 
Bituminous macadam or con· •...•.•••. June 25 
crete. ". ' . ',' , 
Macadam, tar surface .......... ,' ......... , June 26 
Earth ..................................... June 14, 
Concrete ...................................... do .... . 
Bituminous macadam ..... : .... .......... June 4 

fiffU:~ous ·macadam.' aiid 'con:' . juiio' '4' . ir:;,~"25' 
crete. 

Gravel ...... : .... : .... ; .... ~ ........... : .. June 17 
Eartl1........................... .......... June 29 
Eartl1 and gravcl ......... .' ................... do ... .. 
Earth ........................................ do ... .. 
Gravel ........... : ..... ' .................... June 22, 
Earth ........................... .' .......... June 29 
.... do ..... ; ... ; ................ June 26 ........ .. 
Brick ............ : ..... : ........ Juue 3 ........ .. 
Concrete .............. : ..... : .... June 26 ........ .. 
Bituminous macadam •..•• ,.... .......... June 29 
Earth........................... June 4 .. : ...... . 
Gravel ..................... , ....... do .............. . 
B1tumlnousmacadam .. ;: ...... June 26 ........ .. 
Gravel .................................... June 26 
Bridges ........ : ................ June 26 ... ' ...... . 
Water-bound macadam ....... " .......... June 22 
.... do .................................... June 29 
Bituminous gravel.............. .......... June 3 
.... do .......... : ... ; ................... :. June 17 
Gravel ...................... : ... .......... June 29 

1 Increased estimate over ~mount previously approved. 

1 $5, 106. 98 1 $2,552.49 
23,735.37 11,867.68 
13,537.98 6,768.99 

210,668.48 105,334.24 
62,614.42 31,307.21 
78,831: 43 39,415.71 
23,838.36 11,919.18 
58,961. 43 29,480.71 
56,045.22 28,022.61 
32,561.92 '10,000.00 
47,181,20 20,000.00 
36,080.00 12,500.00 
18,574.87 . 8,500.00 
35,579.50 15,000.00 
71,327.42 23,000.00 
8,088.87 2,000.00 

298,937.99 135,000.00 
243,988.80 86,000.00 
79,233.96 25,000.00 

904,700.00 407,115.00 

481, 340. 92 , 213,234.02 
141,193.09 34; 285. 90 
65,719.72 16,830.55 

108; 651.18 22,297.55 
83,785.41 22,141.35 
59,254.14 21,086.95 
77,465.90 22,531. 85 

152,702.06 22,905.31 
214,193.31 76,944.89 
48,400.00 24,200.00 

124,813.16 62,406.58 
27,614.00 ,13,807.00 
90,612.62 41,743.00 
21,356.04 10,678.02 
90,838.00 28,900.00 
68,921.39 34,210.69 

127,509.36 GO, 000. 00 
42,650.19 21,325.09 
74,476.47 30,000.00 
57,987.62 23,100.00 
24,000.00 12,000.00 
39,557.88 15,000.00 
74,775.36 25,000.00 

129,458.84 60,000.00 
.27,696.80 12,000.00 
27,580.20 10;000.00 
20,967.43 8,000.00 
10,987.35 5,000.00 
25,201..00 10,000.00 
33,564.96 15,000.00 
39,353.50 9,813.37 

,47,630.05 23,815.02 
82,420.36 41,210.18 
39,848.16' 19,924.08 
89,044.91 44,522.45 

138,683.09 69,341.54 

43,027.97 21,513.98 
36,215.92 18,107.96 
40,155.50 20,077. 75 
65,915.30 32,957.65 
15,980.25 7,990.12 
20,295.18 10,147.59 

257,341.26 59,212.68 

108,067.61 54,033.80 
89,101. 68 44,550.84 

138,997.02 .69,498.51 
51 800.00 25 900.00 

223;800.00 111;900.00 
86,000.00 43,000.00 
66,572.11 33,286.05 
64,010.00 32,005.00 

21,192:00 :10,596.00 
40,921: 43 15,000.00 
35,973.04 10,000.00 
26,834.41 10,000.00 
28,614.05 10,000.00 
74,258.92 25,000.00 

11,403.21 ' 5,701. 61 
9,281.42 4,640.71 

48,122.67 24,061. 33 
14,714.02 7,357.01 
26,032.91 13,016.46 
20,268.49 10,134.24 
7,128.00 3,564.00 

761,117.50 165,000.00 
29,400.00 12,500.00 

394,643.70 180,000.00 
13,917.75 6,958.87 
41,926.50 20,963.25 
40,918.35 11,500.00 
12,505.02 5,955.51 
54,678:53 27,339.26 . 
84,145.52 i 40,000.00 
99,474.76 49,737.38 
85,916,79 42,958.39 
37,568.10 18,784.05 
25,801.15 12,843.95 



State. Project 
, No, 

~ ", 
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FEDERAL AID IN DETAIL FOR JUNE.-Continued., 

County, Length In 
miles. . ', , 

Typ~ ,of construction. 
Project Project 
state· agree· Estimated Federal aid 

mont ap· ment exe· cost. , allowed. 
proved. cuted • 

------ --------------- ·~--I---~--':"--·-·-·-- --' '- -"---1----'--1-----
5.30 Gravelormacadam ............. June 7 .......... $14,341.80 $87,170.00 
4.67 Concrete slab ................... June 5 ; .... ~ ... '.. 97,137,05 '46,353.45 
1.77 Grave1. ......................... June 27 :.:....... 14,326.95 7,163.48 
2.75 .... do .......................... June 21 .......... 9,990.00 4,999.50 

4U~" '~~~~~i::::::::: ::':::::::: ::::::: :::::::::: ~~~g i~ 1N:M~:~ . 6~:~g~:~t 
1.20 .... do .... .-............... : ............... June 18 15,656.44 7,828.22 

,03.45 Concrete ..... : ...... · .... .': .. : .......... ' .... June 22 ,. " 77,412.27 34,500.00 
3.163 Macadam ................................. 'June. 24 , 35,504,66 17,752.33 
0.043 Bridge ................ : ............ '.-...... ,June 22 17,574.04 8;787.02 
3,06 Concrete ......................... June 21 .... ;..... 69,017.39 30,600.00 

'2.161 Water·bound macadam......... June 24 ." ..... .-.~. 42,103.70 21,051. 85 
0,35 Bridge ........... ,' .............. Junc 8 .. ;....... 120,432.40 ,60,000.00 

'2.01 Briclc on concrcte hasc ........ : ....... ~::.' June 24· 53,333.50 9,000.00 
2.54, Concrete ....... · ........................... Juno25 50,895.90 18,000.00 
1.29 ..... do •• :.-.· .... , .. , ....... " ...•.. : ........... do~... '23,900.00 ' 8,645.00 
1.00 ..... do .................................... June 24 21,000.00 10,000.00 
0,61 Concrete bridge ............ : .............. June 25 ' 23,.465,10 7,821.70 
1.50 ,Concrete .................................. June 22 28,290.13, 9,432.04 
6.58 'Grave1. .. ~: .......... · .................. ; .. : ... do ..... • 32,240.35 10,746.82 
3.01' ..... do .................................... June 26 14,321.36 4,773.79 
3.65 : Water-bound macadam, ... : .. .' ........ : .. June 22 30,749.07 10,249.69 
3.41 Concrete, ....... ~ ......................... June, 25. 75,761.35 25,253.78 
2.71 Wator·boundmacadam ........... : ..... ; ..•. do..... 30,925,84 10,308.61 
0.21 Grave1. ........... ' .................. : ..... June 22 39,083.51 13,027.83 
3.80 Concrete .................................. : .. do..... 80,994.5.3 26,998.18 

H~ ~~~~gl~'::::::::: :::::::::::::::: :j;l~~ :~i: :: :~~.:.:::: N;~~H~ J; i~U~ 
6,29 Earth; .................................... June 22 22,012.32 7,337.44 
1.44, Concrete ..................................... do..... 27,875,93 9,291.98 
2.42 .... do .......................... June 26 .......... 51,183.27 ' 17,061.09 

10,3 l~arth ........................... June 25 : .... ; .... ' 23,841.40 . 7,947.13 
, '2.86 .... do ......... ; ..... : .......... June 26 .......... :. 23,177.00 7,725.66 

6,61 .... do .................................... June 26 11,998,64 5,999.82 
1.21 Earthand2brldgos ............. : ... :.::;. oTune'22 5,572.16 2,786.08 

39.09 E~r;~s ;o~c~~~l:,y, a,,:d hitU,mi ........... JU~~ 27219,349.44 109,674.72 

Texas .. ~ ......... .. 

Utah:.- ......... : .. :l I 
Vermont ..... , .... , 

Virginia •• · ...... ; .. . 

, Washington ....... . 
West Virginia .... .. 

Wisconsin., ....... . 

Wyoming.; ...... .. 

54 ·Walker ................ , ...... .. 
57 Wlllbarger .... : ............ ::." 

~~ g~~r~~~·,·.::::::,:::::::::: :::::: 
1 . Carbon and Duchesne." ..... :., 
4 Addlson • .- ........... _:. , ..... .. 
8 Caledonia ................ " ... .. 
3 Elizabeth Clty .. : ...... .-. .' .... .. 

~ t~~~~~~l~::.:: :::::: ::: ::'::::::: 
9 Chesterflold ... ~ .......... ; ..... . 

'11 Lee ............................ .. 
11 Lewis ........................ , .. 
2 Taylor .... : .. : ........ : ...... :,; I 

5 Monongalia ............. , ...... . 
7 WetzeL .. .-.• ;', .......... : ... : .. . 

15 Jackson ....................... .. 
2 Manitowoc ............... , .... .. 
3 Kenosha ....... ; ....... , ...... .. 
5 Oconto and Mannette ......... ,. 
6 Oconto ........ ' .•. , , ........... .. 

: 7 Waukesha ....... , ..... ·: ...... :. 
8 Dane ......................... .. 

12 ... :.do., ...... : ......... · ........ , 
20 Langlade ..................... .. 
21 BroWll .................. ; ...... . 
23 Lincoln ...... , .................. . 
25 Marqnette ... : ............. .- .. .. 
25 ·Wood ............ , ............. . 
27 I,'orost and Florenco ........ .' ... . 
30 Kenosha ............ .' ........... . 
42 Rock ......................... .. 
46 Wausham ..... : ....... , ........ . 
47 Vcrnon ......................... . 
4 Niobrara ... " .............. , .. :. 

10 Platto ............... ~ ........... .. 
19 .Nat.rona .......... . 

2t' Lincoln ............ ;............ 6.59 Earth, ................. , ................... JUlle 26
1 
__ 2_°:,...,°_°4-:.3_8_

1 
___ 10:,...,00_2_._19 

'fota1. ........ ~ :; ...... ' .•.. ~_ ........ :_: ...... I 1,448,001 .............. ,' .. : ................. ' ........... ' ........ 10,220,.236:914,215~040.74 

COST OF NEW JERSEY ROAD SYSTEM. 
I ' ' ";, 

Sta:te Highway Commissioner 'fhompson, of New 
Jersey, 'states that the entire highway system, as 
proposed by the Edge Road aCt will cost fully 
$30,000,000, and without taking into 'consideration 
the present war prices foi-labor and materials: He. 
says that the $15,000,000 . supposed. to become 
available at the end of five years for the entire 655 
miles of State highways will be much below the 
amount needed. In the original estimate made in 

,1916 the cost was ,placed at $16,000,000, with:flO 
allowance made lor bridges, which were estimated at 
from $5;000;000 to $6,000,000. 'fhe legislature hus 
since added' two ~dditional, routes, increasing the 
cost, $4,000,000. Other items add to the cost: 
'fhe' cost of materials has increased from 50 to 100 
per cent and labor from 40 to 70 per cmit. 

• FOR HIGHWAY IN, FOREST, PRESERVE. 

'fhe New York constitution restricts the building 
of roads in the Stato forest preserve. Existing roads 
run, along the easterly and westerly bordorsofthe 
Adirondacks, but do not pass through the preserve .• 
An amendment to the constitution 'will be voted on 
itt the N ovomber' eloction to remove the restriction 
so as to permit the building of n State highway from' 
Saranac Lake to Long Lake and thence to Old Forge, 

. by way of Blue Mountain arid Lake Placid~ 'fhe' 
road will have to be provided for by the legislature 
if the amendment is adopted. . , 

____ -'-__ .... ___ .--' __ ---' ___ ~-L_--'--
/' I, 

WORK, ON MAIN, CALIFORNIA ROADS. 

The main highway from Vallejo to Napa, Cal., 
will be completed arid open for traffic by November 1, 

, according to ,a member of the California Highway 
Commission. The part of ,the road from Vallejo, 
County line is 11 first-class oil-macadam road, and 
from the clatter point t() Sus col it is paved. The 
portion under construction is that from Suscol' to 
Napa, a distance of 4 niiles. Work o'n the Jamison 
Canyon road from Cordelia to 'N~pa, which has'been' 
closed all summer; promises'to be completed so the 
road willbo open for traffic durin the wiriter. 

MICHIGAN MOTOR LINES SERVICE. ' ;, 

The Michigan high,vays committee, appointed by , 
Goyernor Sleoper, is workirig out plans for the de':' 
velopment of intercity trucking and rural m'otor 
express servico. 'Surveys are being made to ascer~ 
tairi 'the localities available for trucking. "The 
return loads system is,inchid~d in the plans. ," Moto,! 
trucking was already started before the organiz~
tion of tho committee and was steadily developirig, 

TO LUVUTTRUCK LOADS. . ,. , ,-

A bill is to be introduced into the Pennsylvania 
legislature this coming winter to limit the weight of 
loads which trucks may haul over ~he improved 
roads of. that State. 

I 
,I 
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'STATE. HIGHWAY : :M'ANACEMENT, 
CONTROL,'AND, PROCEDURE.' 

, By M. O. ELDRIDGE, Assistant inRoad ~conomic~, G; G. CLARK and A. L. LUEDKE, Engi~eer Economist 'of the Bureau of Public Roads., . , 

"W" '" ,', ITH.an aggreg,a' to le,ngth of some, 2!500,000" A chart accompanies each State chapter, visuqliz-
, , miles, a normal annual expendIture of, ing, the organizationof~ighway dop,artments, the 

" ", ,$300,000,0001' a traffic which, expressed in personnel, duties and Jines ",of responsibility and 
hor~epower, would probably exceed 125,000,000; the cOlltrol over road 'affairs and the relation existing, 
highways of the United States justify, the ,mbst' between the State andJocoJ forces. , 
serious attention of the Nation in their construction, Following the publication of State 'chap~ers,and 
upkeep, and management. " As each State looks after' charts in "Public Roads," the results of the whole 
its OWll highways, there have developed 48 different' studywill be presentedinthoform of.tables, charts, 
varieties 9£ highway management, and as in mos,t ' and .text so arranged and analyzed as to enable the 
of the States, the task has been passed on down, to 'reader to obtain a comprehensive knowledge of the 
thecounties'and even the townships, the develop- subjects treated without reference to the State 
merit of 'highway management truly presents a, chapters except for details. 
"Joseph's coat ',' in the variation of method, arid ,The chapters for the first 6 States are pres~nted 
design. It is manifest'that aUlOllg all these systems as follows: ' , , 
of management, varying as to intrinsic methods ,and , 

ALABAMA . • . defects and'in: the relative efficiency arid inefficiellcy 
of their operation, much that is good has developed 
and much that is worthless may serve',as a negative DEVELOPMENT. 

demonstration for future development. ,," State partic1pationinroadimprovementin Alabama 
'In allende~vor t~segregate the information which consists of money aid to Ii: State-wide system of 

might ,pr,ove useful'in the further development of State trunk roads and' technical advice~xtendedon 
highway':management, ~ ';very, thorough investiga- request toJo~al rotid officials, ,and is administered by 
tionhas be~n: made during "the ,pastfew ,years by', the ,State highway, department., ' , d :' 

the Bureau of P:ublic,Roads as, to the ()rganization; ,l' State interestin road improvementwllsifirst mani~ 
'porsOllllel, powers, and :dutie$' of, the respective . fested in 1911 with the passage of a State-aid law 
State I;tndlocal high:waymanagement.The;study which made, the ,fund fro in the net earnings of State 
has also.included the cla~sification'of ,th~highways conviCts available for distribution to the' counties to ' 
and a study of, the procedure followed, intheir con- aid in the ,construction ~f main thoroughfares. "The 
struction and maintenance." The method of raising State-wide system of.trunk roads designated in 1915 
and expending funds for road, purposes has also ,been by the State; legislature and which conlprises about 
prominently placedinthestudy., ", 2,700 miles,or5 per cent ofthe total road mileage'of ' 
. A separate chapterhas been prepared for each theState,nowreceives the aidextellded'by the State; 

State in which the subjects are dealt with in the . As this fund is limited in amount rmd,the initiative 
following order: Deyelopment and results, of State in construction is taken hythecountYihoards, the 
participation and, control of road ~ork a:qd the rela- results so far with State aid comprise a serIes of 

. ti?n ofS~~t(rt,o local coritrol; ?rganization, personnel, systems of roads of 10~1l1 importance, instead of 
~uFes,and powers or State and local roadoffi~ials; trunk roads cOJ:mecting the various sections ~r im
classification of State and l~cal roads with particular portant towns ,of tho State. 
reference to ~ontrolimdbasisof payment, in~ludi~g , About: 1,400 miles()ftlleState systom hiNebeen, 
methods' of:s~leftion, powers of State hig~w~y de- improved of which 659 miles'had at the close of. 1916 
partments'in granting aid, 'procedure in' making been improved by. means of. State aid; :At t.he ,close 
surveys, lettingcontracts,andthe control exercised of the same period about 6,000 miles 01',10.8 percent. 
by, the State and local officials over construction of the total road mileage. of the State had heenim
and mainteriance; sources of State arid local funds, proved ,by surfacing, 'the cost having heen.hol'lle in 
including bond issues, basis of aU9tment and ~ppor- a slllall way,by the State and the remainder by local 
tionment of State funds, and the relation of State funds., . , "" " " " ' 
to .local funds, and: the amount available ,for road Road and bridge expenditures dui:,ing the year 1916 
purposes during .tho latest calendar or fiscal year. ,comprise $1,02,422 of State fund,s and $83,962o.f local 

, " ' " (36) 
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funds expended by or under the supervision Of the 
State highway commission. During the same period' 
about $4,000,000 of local funds over which the com
mission exercised no supervision wus expendedhy 
local officiuls. In 1917 the total ,expenditure WfiS 

$2,669,022. The Commission thus ha,d jurisdiction 
, over about 41 per contof tl{e expenditures within the 
State for roaditndhridge purposes. ' . 

ORGANIZATION. 

'I'ho road forces of the State und tho relation ex
isting betwoen thom is shown on this page. 

State.-The,State highway department is com
posed of, a professor of civil engineering at the Alfl,-

Blen t. of a system of State roads, I1nd he is recluired 
WhOli requested by' local , officials to serve- as ,an 
ttdvisor over local ron;d mfttters coming under the 
juris(lictionofthe officials requmlting his ,sen-ices., 
Other powersnnd duties of the .Stntehighway dc-, 
partment arc indicated on the chH1:t in the appendix. 

County.-County authority over road and bridge 
nffairs in 'Alabama is vested in "boards composed of 
oflicials elected by the voters of' the county, or ap- :, 
poin ted by tho governor. " '1'hese board's in gen:cml have 
broad powers over the roads under their jurisdiction. 

In ,13 counties, of the, State the go,~erning board 
designated the court ofcOl,mty' commissioners is' 
composed of a probate judge as d}airman, and one 

~~----~----------------~~--~--------------~----~------~----~-----~--------~----~ 

PE:OPLE,' , 
LE:GISlATURE:':':: :/.; 
GOVE:RNOR~'~' ,--'----- ---l 

ALABAMA 

I 

LOCAL L ____ ---" 
CONVICT LABOR 

, I 

_ AOVISORY 
,--_WA_RD.;-.t_NS--,r - - - STATE HIGHWAY COMMISSION --------------, 

.\ 

RESIDENT ENGINEERS. 4 

'~--:-------,------,----------, 

hama Polytechnic Institute, who is selectedhy the 
hoard of trtlstees of that institution, the State 
geologist, and throe civilians appointed by the gov-

I ernor of the Stllte for terms of four yeurs. '1'he 
'chairman of the commissiollis elected from its mem
bership. 'rho St.ate highway engineer elected'by the 
commission is requirod to bea competent civilengi
rieer oxperiencedand skilled in highway construc
tion and maintenance. . He serves as the executive 
officer· of' tho commission, its secretary, and is cus-

. ,to dian of the rC(Jords of the State highway depart
ment. Such technical nssistants and clerical force as 
·may be ~eqnired.areappointed by him with the con
sent of the commission.' The Stl1te highway engineer 

. has unlimited supervisory c1vn'ge and :may take 
. active charge, with the consent of the local ofIieials 
affected, overall matters pertaining to tho imp~'ove- . 

I 
I-
I 
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COUNTY ROADS \ 

COURT OF COUNTY COMMISSIONERS· 43 I 

__ g!!~9!Jt:lIUQ~I!Q.9EBtYPi\,l~L~~__ .. J 
OR COUNTY BRD, OF HWV, ~MMR5, I -. 

~~~~~~~~~~~~~~ 

. , \ . . 

commissioner from'oach of the fOtlr districts of·' the 
county. All members of the board are elected hy 
the qualified voters. . , . 

In 23 counties the governing board ~1esignatedthe 
countybonrdof revenues is composed of five 
elective member.g.' The chairman is elected from 
tlie membership of the board. 

In one count,y the gover:ningboard designated us 
the board of county high,yay commissioners consists 
of five members appointed by the govern'or. 

The county board as ahoveeonstituted mu.y em
ploy a county engineer orimpervisorof roads to ltet 
as the executive official of the hoard -in road nnd 
bridge affairs coming under their jurisdiction, or 
t.hey may divide the county into districts !~nd ap
point overseers wilO havo charge of tho work per
forme~l by statutory lahor. I 

d 

I 
I 
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, " . CLASSIFICATION, ,CONTROL, 'AND PROCEDURE.',· and, if satisfactory, is accepted. Thepaymentthere~ 

i The 55,446 niiles 'of public ro'ad in Alabama are ~ for is made on receipt of final estimate prepared 30 
divided for the. purpose 'of fixing responsibility fol' days' after the work hus been 'completed; Final 
control, construction, alld Inaintenance into three payment of. the reserved 15 per cent and any other 
groups, namely,' State trunk roads, county highways, balance due is m!1 de in a similar inanner. .', 
and county roads. ' " ,I;., County convicts inaybe employed' or hired froin 
,". State trunk roads comprise 32 routes with. a totnl or: to, . or exchanged with the go verning board of . 
mileage of 2,700 designated by the State'legislature.' anothor county for roadbuilding purposes, or:St!~to ~ 
Hoads of this group ma.ybe improved at'theexpenso conviets may be employed under ternis of a contract 
.0Hhe county or at the joint . expense of the county; ontorcd into by thocourity board and the State 

. and: State;: Whim at jointexponse,application for eoilvict· dep~rtment.Roads of this group when 
State 'aid, for adesignat,edro!l,d ol'section thereof, constructed aroml1intl11ned by tho county with 
fmd a certificate" that t.he county's portion of. tho county funds under tho instructions of and subjcct 
estimated cost isavailable,'is made by the count.y to the approval of the St.ate high\\'ay' engineer. 
board to the,State highway commission. Theappli-'When the comity neglElcts or fails in its duty, main- , 
cation is, examined hy. t.he State highway engineer teIll1nce is executed und~r direct supervision of. the 

. and if deemed feasible and ift.he State~s port.ionot Staf,ehighway engineer, the expense ,thereof being 
cost is available, surveys, plans, specifications,a:lld ,deducted fl'omfuture allo~ments made to the count.y. 
estimates of cost are nlade by the resident engineer ,. Countyhighways.~Counties containing 200,000 or 
detailed thereto, ,or by the county engineer under more inhabitants are required to maintain at their 
authority of the State highway' engineer. 'rhe expcllseQ:tlopubliehigh,,:"ayerossing the county 'in 
plans, specifications, and estimates' when approved . a northerly, or southerly direction and one public 

, by the State ,highway engineer aretransmitt~d to highway crossing the county an easterly and west~ 
the county board wit.h ,suchrecoiIlmendations its erIy direction. Bothroads arerequited't'6 pass the 
may be pertinent. '~ounty courthouse. Power is given to counties of 

Whenthe estimated cost, exceeds $250; tho woi'k' . this class toraise funds for this purpose. . " .' . 
ma.y be advertised for contl'llct ol'executed by foree County roads comprise all other public roads of the 
l)-ccount or convict. labdr. After 30 days' publicity, State and are located, constructed,' .controlled, and 
bids aro opened in open session of the county board, maintained by county boards withco'unty funds. ' 
which is attended by. the State highway engineer or Th~ State highway department has no jurisdiction 
his representative.. ContraCts maybo 'letto' tho over roads of this group unless requested to do so 
ow-est responsiblehidder, or all bids may be rejected' by the cQunty officials having the proper jurIsdiction. 

REVENUES. 
and tho work o:,\ccuted hy convict labor or. forco 
account,under supervision of the, county ongineer , 
or supervisor, or an ongineerdetailed liy the: State I " State funds for'highway improvement al'e derived 
highway engineer. If ,by contract, the contrMtor from the net proceeds of the State convict fund 
fileshond lp.' double theamourit of the contract. which amounts to about $1l54,OOO pel' annum. A 
The bond must'be acceptable to.nndapprovedby sum of $10,000 or $20,000 with the approval of the 

, the. Statohighway eommission. : governor isset aside froIp this amount and used. t.o 
: . The ·w6rkd~ring. progress isundor thesupervisi'on pay salaries of the State highway department. The 
and inspection of the county engineer or a resident .". remainder of the funds is divided equally among' 
engineer . detailed by the State high\vay engineer if the 67 counties of tho State,. and is ,used for con~ 
requested. b.V t,he county board, .a11d is subject to struction of State trunk roads conditioned, however, 
frequent inspection by the Stat~ highway engineer on: the county providing an amount equal to the 
or, his authorized, representative. Monthly pay- allotment .made. When the county provides funds 

, ments ~fLy bemadecovering 85 per cent of theeom- in addition 'to the amount required, . the governor' 
ploted work as evidenced by an estimate preI)ared. 'may if' an unappropriated sqrplus is found ,in the . 
by the engineer in charge of the ,York and approved· StfLte'treasury, allot additional funds to tho county 
by the State,high~v:ay engineer, alld transmitted to provided that the amounts so. allotted do not exceed. 
the probate,judge, who draws a warrant on ,the $4,000. All funds allotted by the State remain in 
county treasurer. in, favor of, the contractor. the Stato treasury, until.disbursed~m the' ordero! 
, After$l,OOO,ha~ heen expendedfrom countyfunds, the State highwayco~mission .• 
the State au.ditoron order of.the State highway com- ; ,County.-The 'county road and bridge funds ,are 
mission draws warrant on the State treasurer in favor ' secured from several s~mrces: . , 
o~the~ountyt~easurer,for, pa.yment of the"State's . 1. All males between the ages of 18 and 45 and 
portiono! the .total eost..· ,,' not, otherwise legaUy.exemptare required to labor 

Each 2:-!Dile'blocl~ of ro~das~omplet~d is,inspected Oll'thepublic.roads fora period fixed by the county : 
by the Stat.e highway engineer or his representative board; This. period may not, exceed 10 days pel' 

" A 



I 
r . 

! 

I 

39 

year;- orin lieu thereof ,the board may exa~ta c~sh 
'payment not to exceed' $5. ", " " , ' 

2. "rhe revenues accruing from' a license tax which 
, may be impo,sed by the county boards upon vehIcles 
using tho public roads; bridges, and ferries' 'of . the' 
county. ' " 
, 3.' Any surplus fundsin the courity treasury;may 

by order of the county board be transferred to the 
,.road and bridge fund. ' 

for constructionofasystem of. State ,highways and 
technical advice and assistance: rendered, to ,local 
offiCials ,at their requ~st, and is effected t~r<,lUgh the 
State highway department; ":" , ' '; , 

The :highway law, effective ,in 1912, provided a 
fund for road construction, for the appointment' 
of, a State highway engineer, and the administra
tion, of this fund. ,Thi~ f],mdwas divided by law. 
as follows: Seventy-five per cent, of the amount col-

\ 

ARIZONA " , PEOPLE 
LOCAL; , LEG,ISl.ATURE: ,'" 

GOVERNOR' I , 

CHIEF CLERK 
COUNTY ENGINEER . ' 

,I BOOK-KEEPERS 

STENOGRAPHERS 

CONST, AND MAINT, OF STATt HIGHWiW5 

DIVISION ENGINEERS 
\ 

-I rOREMAN 

",6d~r 
4. The pr~ceeds~f an ad valorem tax levied' at a' lected in each of the 14 ,.comities constituting a sep

rate not tocxcee'd one-fourth of one 'per cent on an 'arate fund' to be, administered by tho State engi..; 
taxablo property, in the county; 'j' neer ,\vith the ,approval of 'the ,boai-dof supervisors 

BONDS. " ofthecountyeoncerncd; and'25 per cent of that 
B6ridsio~' r6aaand'brid'ge pu~poses may he' issued '" collected in 'all 'the' ;" counties constituting ,a fund to 

, by the counties in a,n, am~~nt 'not 01f~ee~irg3! POI'; I be administered by the State ,?~ginecrwith' the 
cent of theas~esfl.e~ valuatlOn of the county and lit, ~ppr?val of the b?ar~ of control .. These funds .are 
a rate not to exceed 5 per cimt. Before', bonds are, prOVIded by ~ State~wlde tax of 1 mIll. ,At thattl,mo 
issued, the question must be submitted to the the board of control was composed of the governor, ' 
qualified Yotersof" the county and afa~orable . the State auditor"an~ a civilian member app~inted 
verdict returned ,by a majority of 'the voters. 'The by the goverr:or:. ThIS board w~s r~placed 1~.1~17 

. tyP?, and, to,rm of such bonds is not specified by:bytlie ComF.lss~on of Sta~e InstltutI?nS, .conslstmg. 
'State.1aw. 'of three,appomtlve ~embers. 

, ' A system of State highways comprising about 13 

, 'ARIZONA~ , 
'DEVELOPMENT. 

State partiCiptitiotiin road improvement in Ari
zona is of recent origin; iseffoctive iIi each county 
of tho State, consists of money. aid to the 'counties, 
!' , .' . , 1\ 

, per cent of the total mileage of roads in the State 
'has been designated by)ho county hoards, .with the 

approval 'of the State highway, department, for im-, " 
provement under the direction of the State highway 
departnientwith funds allotted by 'the State and 
pi:ovided:by'thecountyboitrcls. ' ' ' 

, I 

I , I 
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On JanuarY,I, ,1917, 375 ~iles, or abou~ 3 per cent 
of the total'road mileage of the State,had been ini
proyed. , Of this tbtalalrbllt 3 miles had been im
proved under the State-aid plan. 

Arizona is sparsely settled and has at its disposal 
a limited amount of funds for the improvement of 

, roads and bridges ~ssential to the development of the 
resources of the State. However, soil and climatic 
conditions arQ of such nature in a major portion 
of the State that road construction and maintenance 
can be carri~d out under less expensive methods than, 

'are required in many sections of the United States., 
In 1916, $441,202 of State funds (including allot:

ments to counties) was expended by or under the 
supervision of the State highway department. This 
amount is included in the total expenditure of' 
$1,988,221 made by State andJocal forces for road 
and bridge improvementduring:)tha~:year: In 
.1917 the totp.l -expenditure from all i sources was 
$1,569,422. 

. ORGANIZATION. 
,j' , 

The organization of the road forces of the State 
and the relation existing between them is shown by 
the accompanying diagram. 

State.-The State highway department is adminis--; 
tered by the State engineer, who is appointed by the 

'governor for a term of two years. He is assisted 
in the central office by an office engineer, in charge 

. of engineering matters, and a chi~f:clerk,' in charge 
~f accounting, correspondence, and ;1'ecords. '1'he 
ne~essary force of technical assistants, stenogra..: 
phers, and clerks is appointed and their rate of com
pensation fixed by the State engineer. .J ' 

'For adillinistrativeefficiency and convenience 
the State is divided into four engineering districts, ' 
each administered bya division epgineer, who re
ports to the State, engineer and represents him in' 
all highway 'work, either advisory or supervisory, 
in his district. .' Division . engineers are 'provided 
with assistant and resident engineers, who. sen,:e 
as chiefs of survey and location parties,' Ij-nd .tis 

, engineers in ~charge of construction. ' 
The State highway department has charge of the 

constrU:ction of all .work financed wholly orin part 
with Stato or. FederaUunds, and is required to serve 
iuan advisory capacity to local officials or to detail 
capable technical assistants to take charge of and 
superintend local work when so requested. ' 

County.-Counties in Arizona. are governed. bv 
boards of supervisors, each composed of it ch~irma~ 
and tW9 memb~rs . elected for terms of two years. 
Theelerk is appointed by theboard,and the county· 
treasurer; an elective officiru,'is its fiscal agent .. 'l'he 

, .., -' .' . ., \ 

board so constituted has charge of all road and' 
bridge matters in the county where county funds 'are 
used and has the power within statutory limits to 
levy taxes, expend the procoeds, arid to establish, 

open, and construct roads and bridges. Each county" 
has appointed a county engineer, who, subject to the . 
orders of' the board of supervisors, is the adminis
trative official in charge of all road and bridge work \ 
instituted. under their direction. .All c'ountyboards 
have, on request of the State highway department, 
arranged to keep records of their road and bridge 
expenditures'in accordance with the ,cost accounting 
system used .by the State highway department, thus 
providing a means of readily comparing the costs of 
similar classes of work throughout,t~e State. 

County Highway Commission.-On petition of 15 
per cent of the tax-paying ,voters of tho coul!ty, . 
addressed to the county board, requesting that the 
tax-paying voters of tho county be permitted to vote 
on the proposal, to issue bonds for. highway im
provement, the county board is required at least 90 
days before such election to appoint a highway com
mission, consisting ()f five menbers, residents of the 
county. Tho commission is required to investigate 
all roads named in th'e petition and to prepltre pllins, 
specifications, estimates of cost, and a full report on' 
all roads of the county qr on each road or roads 
specifically named in the petition and cause the same' 
to be published at least 20 days before the election.' 
The proceeds of the bond, issue, if authorized, are at 
the disposal of the commission,. which has, full powers 
over construction and may cooperate with the State 
highway department to secure Federal or State aid . 

Special district trustees.--cUnder certain statutory 
requirements a board of three trustees may be 
elected by the voters residing in a district not ex
ceeding 10 miles in length and 1 mile in width. 

, This board has charge of. all road work in the district. : 

CLASSIFICATION, CONTROL, AND' PROCEDURE. 

, For the purpose of fixing responsibility for control, 
construction, and maintenance, ,the 12,075 miles of 
public road in Arizona are divided into ,two groups, 
State highways and county highway;s. 

St~te highways comprise about 1,600 miles of 
public road selected with the approval of the' State 
~engineer by the boards ~f county supervisors for 
improvement under. the direction of the State de
partment with funps provided by'the State road 
f'!lnd. When a project has been approved by the 
State engineer, surveys, plans" specifications, and 

. estimates of cost are prepared, under his direction, 
and wheil approved are forwarded to the courity 

,boards of supervisors for their consideration and 
approval. In ~ctual. practice the State. engineer, 
exercises at his discretion the authority vested in 
him over the expenditures for roads of this ,group. 
In specific instances theeounties have 'provided in 
addition to the, sum or.'sums Itllotted by. the State 
sufficient Jundsto complete a project in It satis
factory ,manner. COilstruction is carried out· by 
force ItccQunt consisting of convict I or paid -labor 
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under. the general supervlslOn of the division en- and omounts to' 75 per cent of the State road tax 
gineer and his assistants. Convict .labor when collected in that (lounty., -All 'projects to be' paid 
allotted to counties with the consent of the com- for from'this fund must be approved jointly by the 
mission of Sta'te institutions, together with 'the special' State engineer and the board' of supervisors ,of the 
funds provided therefor, is often used in conjunction 'county concerned and all payments under such pro
with the portion of 'the 75 per cent fund accredited ject must be similarly approved: ' , , 
to such counties. Co'ntracts for publiy works are On some projects .where funds are used from both 
prohibited by State law in Arizona. When tho work '75 per c,Qnt fund and 25 per cent fund, the project 
is executed by force account, semimonthly pay rolls isapproyed by the State engineer, commission' of 
and expense vouchers are submitted to thQ State State, institutions and board of supervisors of the 
engineer, who, in conjunction with the commission county concerned and- any specific payment is made 
of State institutions or the county superv,isors, pro- with, the 'approval of the State engineer and either 
vides for the payment from the funds allotted to tho the commission 'of State institutions or the board of 
project. The completed roads are m'aintainedby 'supervisors of' the county concerned,' a~cording to 
the State, using ,either the 25 per cent fund or the the fund from which payment is made. 
75 per cent fund, whichever may be available at the, County.-Additional funds for the counties to be 
time the work is required. ' expended under the supervision of the board of 

, County highways. -County highways comprise all supervisors with the advice and assistance of the 
o~her legally desiglll1ted highways, of' the State. 'State engineer when request~d arc, provided by a' 
'rhoy are opened, constructed,and maintained by tax levied at a rate not to exceed 25, cents -on the, 
the counties with county funds or by the ,highway" $100. A $2 poll tax is levied on' all male ,iilhabi.:. 
commissions or' district boards .of ,trustees, if such tants between the ages of 21 and 60, residents .oU:£
organizations exist within the county.' A largo side the limits of cities, towns, and villages, and who 
number of trails are used as highways, but not ,are not otherwise legally exempt. Highway com-' 
ha.ving been officially designated by the county ,missions and boards of trustees for districts, also 
hoard as highways, county funds can not be expended h~vepower to levy special taxes for road purposes 
thereon. within their jurisdiction. , " ,,' .. 

. Bonds:-.:..Bonds may be issued by the county boards 
of supervisors when authorized by a majority vote of 
the property taxpaying voters and when it county 
highway commission has ,been legally constituted. 
The ho'nds are required to be of the serial type, hear 
not to exceed 6 per cent interest, and mn.y not ruri 

REVENUES.' 

'State.-A State-wide tax is levied at the rate of one 
, mill on each dollar of valuation on all taxable prop
erty in the State., Th~ proc,eeds of'this tax ,are 
divided into a 79 per cent fund for allotment to the 
counties and a 25 per centjund for the use of the 
State highway d,epartme~lt., The 25 pel' cent fund 
is increased" by the revenues accruing from the 
operation of the motor vehicle license act. The 1 

, mill State tax produced about $686;000 in .1917 and 
the motor vehicl9 act, produced about $125,000. 
There is also a special fund amounting to $65,000 
per annum for the expenses incurred in highway con
struction with the use of convict labor. These funds' 
are all available for the support of the State highway 
department, ,for allotment to meet Federal aid 
funds, and for the construction and maintenance, 

, of highways and bridges., ,,' 
The method,6f handling these funds and of making 

, appropriations from them differs according to the 
fund from which the money used is to be drawn 

longer than 40 years. ' ' 
Sinking furid bonds' bearing not to exceed 6 pOl: 

cent interest, when authorized by a two-thirds 
majority of the property tax paying voters affected, 
may be issued by the trustees of a legally consti
tuted special road district or the district may levy a 
special tax for a period not to exceed five years and 
at a rate not exceeding 75 cen,ts on the $100. 

There were $295,000 of county road and bridge 
bonds outstanding on :January 1, 1915. ' 

ARKANSAS.,' 
DEVELOPMENT. 

and in the following manner: All projects that are , State participation in road improvement in Ar
to be paid for out of the 25 per cent portion of the kansas is of quite recent origin,and of State-wide 

. State road fund, out of the mo~or vehicle liccrise tax, scope. The State highway commission, established 
or out of the special fund for the uso of convict in 191,3 and limited to an existence of 30 years aBo' 
labor, must be approved by. the State engineer and ,division of the Department of Stl1te larids,'highways, 
the commission of State institutions. All payments and improvements, has jurisdiction by the terms of ' 
under suchproject must also be similarly approved., an act of 1913 overall State and FederalfuIids pro-

'rhe allotment to each county from the.75 per vided for State aid for. road improvement' ofa sys
cent p'ortion.of ,the State road fu~dis made by l~w tern of State roads ~omprising about 6 pOl' cent of the 

'I: 

I 

~// 
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road mileage. The advisory board of theState high~ 
:way commission, however"is required ,to ,recommend 

, the amount'of funds tobe expended by the State on 
each particular projeCt. ' Funds ,rorState~aid pur~ 
posesoxceeding in 'amount funds, provided by,the 
Federal Government ,have been •• provided by the 
legislature. ..,' ,.' . " "." 
, , Prior to 1917'the activities of the high~ay com~ 
mission were Jimitod.,to 'advisory and supervisory 
duties connected with'projects financed by 10 c [\,1 
funds.I.Co~siderable work in connection with the 
preparation of, plans and, specifications for roads" 
and more especially. bridges, has been done, by 
the organization at State expense for the benefit 
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Thus State,supervision extended to ,49 per 'cent ()f 
the total expenditures. , In 1917 totalexperiditures 
were $3,335,262.' ' 

, " ,ORGANIZATION •. 

The, o;ga~izationof the hIghway forces and their 
relation to each, other is shown by diagram. 
. State.-The State lIighway Commissioni~ a divi~ 
si.on of "The Stato depa~tmerit of Stato lands, high
ways/and improy~ments." ,The, commissioller, of 
this department, who is. chairman, and two,mem
bers appointed by the governor, compose the State 
high'Yay commission. ,Th,e chairman, subject to 
the,: approyal ,of the, commission, selects .the State 
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of county, township, 'and,' district improvemimt highway engineer, who is'rQquir'ed, to be agruduate 
boards. ' civil engineer of some reputable school, and who is 

The laws require that' all road or bridge improve- 'skilled in road building and ,surveying. 
ments throughout the State, executed from special The head professor of civil, engineering at' the, 
tax levies or bond ,issues, 'be constructed inac- Sttitouriiversity of Arkan.sas.is ex' officio consulting 
cordance with plans Afirid .' sp~cific~'tfons pr~pared or engineer of the departmeilt of, State' lands, 'high-
approved by the State highway commission. 'ways/,arid improvements. ,', ' . 
. ,About 3 percent of the road. mileage of, the State ' /l'headvisory' board :of the State highway com

has been hard surfaced, the expense of construction mission" limited to an existence of 20 years, is com": 
being borne by c.c>unties, 'townships, ,or special dis-, posed, bfthe State' highway engineer, the consulting , 
tricts .. ,In 1916, tho highway commission expended engineer a\>overeferredto; and a member appointed 

, $55,483 .on'account?f its duties as technical advisor by, the governor for a'torm of twoycars. No Stato 
of local. officials, andsuperyised or furnished :plans or Federal funds may:be expended by the highway 

, for work costing $1,683,549, which was financed commissionJor; road "construction or improvement 
froll bond issues. The total expenditures for 1916' un~essa specified amount therofor has been recom-
by all road forces of the' State reached $3,443,887. mOlided by: the advisory board.' ,,' . . 
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The number and compensation of theregular:post roads as may be designated,by joint agreement 
technical assistarits and o,ther employees of the com:.. between State and local offiCials. Roads oUthis 
mission is fixed by law. "Among tho more important clas~:areconstructedunder State'supo~vision by, 
duties of,tho commission are the following: To pre-, means of Fedenil orStaJe funds combined with the 
pare and approve plans and specificu,tions: of pro- 10caUunds.' '" ',' ' ., , ,: " , 
posed improvements financed in part by State funds, It is the intentof tho highway act ~fA.rkansasto 
and to supervise allsuchwork during construction; distribute equallyamcingthe ~adousc6untiesofthe 
to, sup~rvise mai~tenance of, such work when com:.. State the fuudsprovided by \theFeder~lGovern
'plete,d; to prepare and furnish: when . requested by' me'nt and,. by ,the State legi~lature., 'How,eyer,the 
local officials plans and specifications for·road im- f,unds at the di~posal of the State highway com
provement financed with local funds. To prepare mission are distributed only'to counties or districts 
a ,uniform system of blanks and to require'local road furnishing satisfactory. evidence that the local organ
officials to make detailed reports thereon at stated izatioli' is willing and able to bearitssh~re of. the 
intervals and to investigate any road improvement cost of co list ruction arid the entire cost of main
or 'construction in progress in the, State; and to tenance when, 6~inpleted .. The p'rocod~m' is; as 
make reports thereon ,to the governor should irregu- follows: " , 
larities of administration or construction be ascer- 'The county court is required to pres~lltto the 
tained. ' State, highway commission' preliminary' surve,Ys, 
. The approval of the highway commission is plans, sJ?ecifications, and estimates' of cost whICh 
required before the appointment of an engineer by are roqUlred to have been made orapp~oved by the 

t d . d' t . t b r 1 commission ll;nd which bear the approval of the 
, a coun yOI' roa Improvement IS nc ecomes va H. county judge; together with evidence that the road 

County.-Tho governing board of the county is the has beenlegally established and oponed,that funds 
county ,court, composed of tho county judge, all of available to moet the county's share of the,cost of 
the justices of the, peace of the, county, the justices construction, arid that maintenance will be executed 
being apportioned on a basis of ,one justice for each by thecQunty after completion. " ' ". 
1,200 qualified voters', constitutes the quorum court 'When aid is requestea by a road improvement 

, distriyt, certified copies of all legal documents, publi-:. 
or levying court whichlevies taxes and appropriates cation notices,petitions, acts ofthebciardof com~ 
funds for the usc,of tho county court. However, no missioners, bond of officials, andalllegal steps taken, 
township may have less than two. justices. These from the inception of the district to the date of " 
officials "are elected for termEl of' two years. 'The making thoapplic l1tion,are required to' be furnished 
county clerk. and the county treasurerure;.respect- to the conimlssion.in addition to the data requirod 

, from' the county. The county court'is required to 
ively ,clerk and fiscal agent of the board. Thecounty furnish certified cOJ?iesof all notices or orders given 
court is ill charge of all road and bridgework of ,the 'by or under authorIty relative to the district or anv 
county, appoints a superIntendent of public dirt roads, oificial.acts of the board, and to pledge the good faith 
creat(lsroad districts,and appoints overseers therefor. and resources of the county to carry out mamtenance 
The county courts of, six counties, of the State .are when the road has b'e(mcompleted arid become a 

, part of the county system; ", ',:, 
required to employ a county highway enghlOer,who When" the data pro~ddedby the countyorim:. 
is the executive officer' of. the court in all road provement district boardshasbeen approved by, the 
and bridgq work. The county court ,may authorize comlIlission; the application is, presented to' the 
the ,creation or organization of speciaL road im- advisory board wEich' recommends to the State 
provement districts. The organization is made in highway commission a specified 'amount of Federal 

or Stll:tefunds:forallotmentto the project for con;, 
accordance with statut9ry law, which requires the structlOn purposes.:, " :; : ,",: ,'; 
county court to 'appoint three members to consti- After the project has ,bee,n favorably recommended 
tute a governing board of the district. Districts b'y t~e advisory b~ard, the local. officials, §ou,n,tY;,or 
when legally organized, have the ,power to levy dlstnct, present to the State hlghwaycommlsslOn 
taxes, issue. bonds; enter into contracts, andc;arry a ,project statement showing in such: detail' as' will 

enable the commission to ascertain, ,(a ) whether tho 
out constl'U,ction. They may e:o:ploy attorneys, project conforms to the regulations ofnct 1050ftho 
'erigin~ers, ek " ' . acts of 1 917 (the Stateaid act), (b) whether adequate 

funds or their eguivalerit, are availa'ble, by,' or. on, 
CLASSIFICATION, CONTROL; AND PROCEDURE. ' 

• I) , 

The totat'mileagcof roads 'in Arkansas is about 
50,000, and for purposes of fixing, responsibility for 
administr!1tion'" construction, and maintenance, is 
divided into ,two groups, State roads and county 
roads.' ", . , ' , 

State. roads.---:ColIlprisinga system of l»l;out 3,000 
miles of intercounty-seat roads, and such ,other l'UraI. 

. b~half ofthe apphca,nt, (c) '-Vhatp'urpose the proJect 
WIll sorve,' and liow Itcorelates WIth ~~eoth~rhlgh:: 
way work of the county, (d) theadmllllstrative con':' 
trol of, and responsibility for, the project, ,(e) the 
practicability and economy of ,the proJect from an 
engineering and qons~ructioit~~andpoint,,(j) the'. 

,ade.quacy of'th? plans and"provlslOns for 'the, proper 
mamtetlanceof,the road when constructed. ' ,', ' 

:Each statement is required to 1>e accompanied by, 
.a copy of t~e proposed contract and bond together 
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corinty roads include all Toads of the St~to', :r{ot 
included in the State system. Such roads are under 
the county officials subject, however, to inspection 
,of methods' of construction and maintenance by the 
State highway commission; , 

with copies of all do~uments referred ,to t~erein,and 
a sketch map showmg, the general 10catlOn of pro
posed projpct and all main contiguous transportation 
features., When an agreement has been arranged 
between the State highway commission 'and tho 
local board, contracts may be let by the board under 
the following general conditions: " , 

The local board is required to give due publicity 
before acceptirig bias, for construction purposes. 
'rhe bids are required to be submitted in such form 
as to show the unit price of the various services to be 
performed and' of the materials I to be furnished. 
Copies of the notices of publicity' and of all bids re
ceived are required to be, furnished to the State 
highway commission sufficiently in advance as to 
enable the commission,if it so desires,tohavo a 

County prisoners may be employed on road work 
with tho approval of tho county' court having 
jurisdiction over them. Expense of feeding,eloth.: 

- ing, housing, and superintending such prisoners is 
borne by the district when used' under direction 
of the district board. ' 

, , representative present at the award of the contract. 
, If the contract is awarded to other than the lowest 

. , bidder, the State is not obligated to pay more than 
itspro rata share of the lowest bid'unless proof be, 
produced that tho most advantageous offer was 
accepted. Copies of all' contracts,including plans' 
and speCifications which were made a part of ,each 
contract, must be furnished the State hIghway com
mission as soon, as it can be dane conveniently. ' 

Malo convicts confined in ,the State penitentiary 
maybe employed by counties or road improvement 

,districts for road construction purposes, subject, 
however) to tho rules and regulations of the State 

, ,penitentiary commission and ,to the'· approval ,of the 
State highway commission as ,to time, place, and 

, manner of such, work. ' The pay of the warden and , 
guards fpr such forces is borne by tho State from the" 
highway improvementfund. The other expense ill
curred in connection with utilization of the convicts 
for road construction purposes is borne by the county 
or district. 

The': engineer employed by the board with the 
a.pproval of the State highway commission is in 
charge of the work during construction and is re
quh'cd, to exercise strict inspection and supervision 
during the progress of the work. ' 
, Vouchers for partial payments at intervals of not 

less ,than one ,month and final payment when the 
work is completed are, submitted' by the proper 
()Qunty authority, the county judge, or the district 
improvenient board to' the State highway commis
Siorl 'on forms supplied by th~ commission. Pay
~onts of tho State's portion thereof are made by the 

, , chairman of the commission to the proper fiscal agen t 
oUhe county or district. , 

The State 'highway commission req~ires that the' 
board in charge of the workkeep the records of such 
work in a'mannor pre~cribed by the commission, and' 
the commission may at any ti~e inspect such rec
ords, require certifi~d' copies thereof, and' withhold 
payments forsu,chportion of the, worK as has not 
been completed in accordance with the contra'ct. 

,Maintenance isexecllted by the cOUli.ty with funds 
raised by ,the imposition of a three-mill tax and in 
accord,ance with tho rules and 'regulations of tho 
State highway' commissiori. ' , 

R,EVENUES. 

State.-'l'he State legislature appropriated ,for 
highway improvement purposes for ,tho two-year 
period 1917 ,to 1919, $593,745~60 from the highway, 
improvement fund. 'This fund is used for ,the 
support of the State highway co~:inission and, 
$496,134.60 of said amount' for' construction pur
poses. The highw'ay improvement fUlid is accumu:. 
lated from fees accruing to the State department of' , 
State lilllds, highways, alld improvements. Fees, for 
tho registration of mot9r vehicles produco the greater 
portior- ofthe revenue thus obtained., . 

County.--':County funds arc obtain~d from a high
way and'bridge tax not exceeding three niills on the 
dollar of assessed valuation., 'l'his tax is :r;equired 
to be paid in cash or county scrip. Four days 
lahor or commutation thereof at the 'rate of $1 per 
day is required of each able:.bodied male inhabitant 
:qot legally exempt. " , \, ' ' 
- Bonds.-Bo,nds may be issued by the board of 

commissioners of a district, in an amount not ex
ceeding 30 per cent of the assessed valuation of 
the di~trict. Such bonds shall not bear interest at 
a rate exceeding 6 per cent. pn January 1;,1915, 
$1,467,066 of indebtedness was outstanding. This 
total was composed of $217;140 of short time non
interest· bearing' scrip issued by counties and 
$1,249,926 of bonds issued by districts for terms 6f 
12 to 20 years at a rate of 6 per cent. 

CALIFORNIA+ 
DEVELOPMENT. 

State participation in road improvement inCali-. 
fornia, dating from 1897, is now of State-wide ex
tent and of considerable magnitUde as regards ex
penditure of State ft~nds, raised principally from 
the sale of bonds, and is administered by a well
organized State highway force. 
Th~ State department of engineering, through its 

subdivisions, the advisory board and the California 
highway commission, forms the organization by 
which State funds, arc expended for construction 
'and maintenance of State highways wholly built 
with State' funds and such,highway,s as arodesig-' 



n~ted, ,by the Sta,te, legislaturo for State'" aid, to 
counties improving 'prospectjve' sections of the' 
&ystem of State highways and of other, roads desig
nil-ted, by join~ agreEmient betweep.State and local 

, officials .. 
;Sta~ebonds :aggregating $33,000,000 have peen 

, !tu,thorized, anQ. the proceeds have been, or ,will be 
expended on road, construction extending through
out the ;State, principally on a State ,system com
prisingabout q per cent of the, total road mileage. 
, ,At the close.ofthe year, 1916,20.2 per cent,ofthe 
tqtal road mileage of ,the State had been hard sur-

, faced., In that year $4,285,964 was expendedJ>y 
or 0 un~er the. supervision of the State 'highway 

" 

ORGANIZATION. 

The organization' of the high~ay forces,"of 'the 
State and the r(llation between the, State rind local 
officials is shown herewith., 

, State.-:;-:The Stato highway commission is vested in 
a'depart11lent ,of. engineering;,consisting of an ad-

o visory board ,cpmposed ,of ex officio, members, as 
follows: The governor as chairman; .the State eng i
neer,who is executive, ,officer' oCthe department; 
the, general sllperintendent ,of State hospitals; the 
chairman of the board of harbor commissioners ,of 
San Francisc~, and three 'members appointed by' 
the governor. The ,three appointed members, of 

,the, advisory boardconstit1.i.te the California highway 
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commIssIOn.' Tho total; expenditures during tho commission/,: which., ranks'as'a '~ubdivision of' the 
year 'by State arid local offiCials. for road purposes department of 'engineering.' "Tho advisory board 'is ' 
amounted to $20,392,432, and in1!)! 7, to $18,245,200. restricted ,by statute to' tho position of advisor't'o 
; ,Road improvement in California is well supported the' highway commission' iii matters relating ,to 

by both State and local funds and through'the con:' finances, general policy,thegericral administration 
trol exercisedby,the State department of engineer- of the deiiartment, and inmattors relating to loca
ingover location fin~ types of constructionby means ,tion,' securing 'of right-of-way" granting of ,aid to 
of its right to extend' aid .to local organizations con:' counties or, districts, and the acceptance ot roads 
forming to certain requirements, a well-planned and, ,c~nstructed 'by 10culoffiCials ~s apart ~fthe State 
well-constructed State-wide" system', of improved highway system.', "," . .",',' 
highways is rapidly coming into existence>'" The California highway commis;3ion,' whose exec-

The State of Califorriia,agreesto become defendant utive,'officiaL,is, ,the 'Statehighwayengirieer, ,ap
in any or all suits brought, against contractors en- pointed 'by the" chai~man oftllO depa~t~erit of 
gaged inroad construction under State supervision . engineering, 'has" charge of' the construction 'hnd 
on; account' of alleged, irifringomont of patentsin~ maintenanco of all Stateroad,work,andbf such 
volving"types of 'ToadsuJ.?~erconstruction: ,',:; other: roads'asinay ,be ;placed !under'its ~bntrol'by 
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local officials. ,The 'commission, in addition t~ such grouped asfollows: Stat'ehighways; State~aid·high;:' 
other duties as may be imposed upon it by law and ways,: State roads, arid county roads: : .' ~ :', .. 
,the advisory board, 'is requir~d to investigate the 'State highways.~These are selected by'theState 
methods of construction and place the :most ap;. legislature and comprise ubout3,000 miles. of road. 
proved methods at the service of the Stato;to'com- in<Jluded in the coast route, and.the valley route in 
pile and publish statistics relative'to road· system the'interior 60he State both extending from Mexico 
of the State; to' advise with county or district officials to Oregon, and such branch lines as will connect with' 

· relative to improvement work financed' with local the county' seat of ea'ch county.' Such roads are 
funds; to prepare plans, specifications, and estimates constructed and maintained by tho State with'State 
for and to supervise the cnstruction of such, work funds. ·Thecounties, however, are' r~quiredito 
when: requ~sted: to do so' by local officials,' and to assume the inte~est charges on the bonds th'epro-

· establish standards of. construction suitable to the ceeds of' which· are expEmded in the county. 'rhe 
different sections of the State. State department of engineering may, 'wheri the 

The: commission has the P9wer to require State, county is.financially tmablo to. bear this burden; 
~ounty, or municipal officials to furnish any infor. reduce the amount of interest .to be paid by 'the 

'mation in their possession which relates to or is '. county. . . . 
necessary' for the proper performance of .the duties Convicts confined in. State prisons may be. em-
of the department. of engineering. . 'ployed on the State highway system under the charge 

County.-County authority over road and bridge of ap.d .at the' expense of. the State department of 
matters is .vested in a board of supervisors <;onsist- '. : ~ng~lleering."The State. boa,rd of prison directors 

,'ing of five members eloctod~ for terms of fouryear~; .. has full jurisdiction at all times over the. discipline 
one from each district in the county. The board and controlof convictsso,employed. Convicts may 

• elects its 'chairman. The county clerk a~d .coun~Y nq(Re .. ~mployed~)ll any bridge work requiring the 
· treasurer are respectively clerk and fiscal agent of services of skilled labor. 
· tho boafd. The county surveyor, who is an electIve ,St~te~aid high:ways.:"'-This systom comprises high-
· official, may be directed by the board to execlfte ways of local importance, or may comprise a portion 
surveys and prepare plans, etc:, for road improve- '. oftpe State highway system. These roads are. 
ment, .and : to act as an inspector· on road work. selected by joint agreement between. the State de-

· The board has the power to establish roads, . con;. partmeIlt· of engineering' and the county boards. of _ 
· struct,'improve, and' maintain them, and to levy supervisors. They are improved by the counties 
'taxes to provide funds therefor. Each comity under regula,tions and·inaccordtince with standards 
· supervisor is also road supervisor for the district approved by the State depart1ll:ent,' of engineering. 
represented by him. Tho county board appoints Initiative for improvement is taken 'by the county 

. commissioners to take active charge of construction board, which, petitions the' State :highwaycom:mis~" 
and repair of, the roads in the. various districts of sion for financial aid.· .. Such petition is required to 
the county~ In certain cases the road commissioner contain data .relative to location of the road, type of 
is provided with two inspectors of different political con~truction, st~t~ment as to s'tatus ,of proposed 
affiliation. Maintenance by the county, .may be . rig~t'of way, and such ,other information~sthe 
under the charge of a superintendent appointed 1>y department may require: Surveys, plans,specifi
the board or may be let by contract. " cations, and estimates are prepared by comity.oill:., 
. Special boulevard districts may be organized in cials for the consideration and approval of the high- . 
counties for road improvement' purposes .. :Th~.goy- .way~ommission. ,All· bridges, c~lverts,. and. rig~t 
erning board of the district is known as the bQule- ()fwi1y.required by the proposed improvement, are 
vard ·c~mmission. Such commis~ioIlS have hrbad socured' by, and at: the expense of the county, and . 

, powers over construction, location,' ()tc:,under soill'o such' expense is not consider-edas a part of the total . 
circUInstanc,es in the dis cfe tion subject to. th~ ,gOl~- ,c<?st'o{the highway ,u~der the State aid act~ When 
eral supervision of the' State department of engirlC~r:-:the.plans ~n~. specifipations approved by the, high- .; 
ing ... Bonds may be ,issued by such districts',.:or }Yay·comml.sslOn are. returned to the county board, .... 
speci~1 taxes may be levied... . .. ',. ': . ;', ':, contract for the work is let by.the county board of ; 
'. SpeCial divisions ofa county may be orgari.ize~f for s~re~visors! Jl,pd i~sp~ction)s, per:ormed.by, the 
similar purposes, 'and have similar ·powers·. as~ are' countyengmeer. '.. .•.. .' . .' . -: ". . 
designated for special districts. . . . , .. , ,i' i'T~e to~alcost,'compd~ing the ,cost~f surveys; 

CI.:ASSIFICATION; CONTROL. AND PRocEDURE. plans, inspection, and construction, is borne one- .' 
. " thJr~, byt~e State .• and two-thirds 'by the, county~ .' 

For the pJrpos~of fixing' responsibility for co~:. PaY.J.1lent of. the total cost is made by the county' 
trol, construction, . and. mailltenance;' theroadb'O'a~d: .oIl', p~esentationof~stii:nates .'made .bY£he ~ 
system. of" CaJifornia, .. cQ1nprisi~g '. 61,03 ~,' ,mil~~,:)s'- e~gineer" ~1.1~harge an,d .. ' app'i~yecl ,by:tf1~'.,Califor~i~·::' 
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highway commission. The county, .:When the' work' is'\execU:tedpy county authorities. Poll or, head 
has been completed and accepted, presents bills' to taxeS!llreriot levied in California., 

, the State department 'of engineering ,covering the 'j': ". ' 
expense to.beborne by the State. Payment of:this ' 
account is made onorderof,the advisory board. ' 

Completed roads are' maintained by the county 
under, State ,supervision and inspeCtion, the' cost 
being borne equally by theSti1teand county. ' 

State roads aro special roads for which State funds 
are appropriated by the legislature, and are .cori
structed and maintained by theStitte dopartment of 
engineering under the direction of, the State highway 
engineer. They are, as a rule, located in mountain 
counties which are unable to provide 'th~necossary 
funds for their improvement. - . " 

County roads.-These compriEie all other public 
roads of the State, are established, controlled, con~ 
stru'cted, and repaired by county officials with 
cou~ty funds. They may be, improved by ,the 
district or division organization, with local' and 

StatQ:bonds. aggrogating $33,000,000 have. been 
authorized; as noted under ~.' Revenues.!,'. ' 

,,' 'Sinking fund .bonds in an amount 'not exceeding' 
5 per \ cent ,of the assessed valuation. of a: coun ty or 
district, rearing interest at aratenot exceeding 6 per 
cont may be, issued when authorized bya two
thirqs majority of the voters'ofthe territory. affected. 

County. bonds' may run' 40 years, while district 
, bonds are limited to a term of 20 years. . , ,,' 

On January 1, 1915" thero"was outstanding 
$14,277,000 of bonded indebtedness for roads and 
bridges, issued by countie's or districts. 

. ILLIN OIS. v.-
DEVELOPMENT. , State-aid funds, and when so improved may become 

a part of the State ,highway system, or be retained State par:ticipationinroad construction ari'd ,'im-
as a part of the improved c()unty.systerri.. " provement, while of comparatively rocent,origin;'is" 

. extended throughout 'Illinois by means of aid~o . 
REVENUES. 'countieE?, and is administered by the departmen't ,.of 

State.-Funds for highway purp'oses are, derived' public works and buildings, which possesses broad 
from four sources and for the calendar year 1917 pow~rs over location, standards of construction, and, 
the following amounts wore available:, . " ,'. maintenance of all roads improved wholly.'or, in part 

1. Legislative appropriation for support of the with State funds., ' 
highway branch of Stat~ department of engineering,; ,rrhe State-aid system, which Qompris'es about 18' 
$20,800. pCI' cent Of the 'total road mileage of !thi/State, is 

2. Legislative appropriation for construction of limited in extentby.law to 15, 20, or 25"per cent 
certain specified roads'and bridges,$~,OOO. ,i of the road mileage of each county"the percentage 

, 3.' Proceeds of State bond issues, $1,300;000. being basedup01.l the popuhi,tiori oHlie cO,unty.;, O~ 
,In 1910 $18,000,000 of 4: per cent bonds 'and .in Juno30, 1917, about 5.5'per cent of this system had 

,"'1916, $15,000,000 of. 4t,per cont:bonds 'were,::i1u; bcenimpr:ove§.· .' . 
thorized ... They" are of the : serial type and $400,000 The voters of Illinois, at the general election this 
of the fii'stissue are retired each year and $375,000 year" ~il1 pass ob., a,'l constitutional, amendment 
of the second issue. aro to bo retired in:r923; and an ~uthQrizt~gt~e,issue 0($60,000"qoo of State ,bonds,:, , 
equal amount in e'achyear thereafter:, '. " the proceeds of which wi11be available for c,onstruc':", . 
. 4. One.:.half of the net, proceeds i of 'the'~otor' ,tion by the department oi public "works aIidbuild
vehicle tax are availablofor maintenance of 'State',:,,'hlgs of a comprehensive'system oi'State roads, com
highways, $1;247,269. . ' . prising about 4,800 miles. ,'" The principaitownsto be 

County.-.:. R'evenues 'for road purposes are obtained . connected by this system 'are designated 'in :the pro;. . 
from the following sources:1 ~' ... '" "", 'posedrtlaw. : The 'bonds;: if authorized;willbe"sold 

1. Highway taxat a rate J10t to exceed 40 contson,asneeded"from',time, to 'time and wilL be· of ,the 
$100 on all taxable property in: the county. '. serialltype, limited to 'a lifo of·20<Years. ' ; fl'hointenist 

2. One-half of the netirevenues,from·the:motor land"principal of\this.issue wllfbe'paidfrom the net 
vehicle tax is, divided" among the countios iIi tho 'revenues'deflved from motor":vehide licenses;~· . 
ratio inwh~chfees were collect'ed. " . , '. : At 'the . close 'of J9,16, 'about ,12,4,OO( miles, or 13 
',3; Frombohd issues or special 'taxes 'levied :fo1- per cent <?h11lpub~ic:roads of t'he'State, had been 

road improvoment. ," improvodby surfacing;: InI916,'\"$liH9~202:' of 
4. ,Refund: from Fodoral Governmontof :"a' pe1'- .. State funds; and" $1;503;953 of Ideal funds "were 

cent age of the rec~ipts collected in national forest expended 'under 'the direct supervision;of th~ State 
roserveslocated in ,the county. ",:' higliwaycommission. ,:,The'total _expenditures .for 

5 .. Fines and penalti~s' accruing from vi91a.tion of' road and 'bridg~pu!'Pos~sby§~ateai!dlocal, officjals 
motor vehicle laws, when the,'arrest andc'onvictiori: in, that"ycar~ reached'$10,356,669:<:~tate:";super~ 

-:\~ ", ,:~ :::,':." .> .. , ... ,' ',," ::;,1 .' •. <,~.',\)' \'".,!: .... \. ':: •• " ' •.• 
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48 
vision was thus extended to '25Ape~ cent of the . executive officialsofthe department, or it may of its 
tcital expenditures,. while the ,State contributions own initiativQ recommend policies or practices for. 
comprised 10.8, percent of the total. A, total of the consideration of the executive officials of the 
$10,083,728 was expended in 1917.' department. . 

Considerable progress in road" and bridge con- The department of public works and buildings has 
struction has been made'under the State'-aid plan full' administrative control over the expenditure 'of 
and the: State legislature has provided funds for the the '''Federal~aid'' fund, composed of anappropria
continuance' of: this . assistance .during'the· period tion by the State legislature. and the funds allotted 
1917-1919. '" . by the United States Government for road constru'c-

ORGANIZATION. . tion .. The' department has· the right to prescribe 
Tho organization of the road forces of,the State rules and regulation~ not inconsistent with .the law 

. and the relation existing between them is shown on relative to the duties·of its employees and of county 
the chart. . . superinten~ents of highways. It may undertake 

State.-:-Supervisi~n over road affairs is vested in and.supervise local construction when . requested by 
the department of public, 'works an<l buildings, local, officials to do so, and on request is required to 

PEOPLE 
LEGISLATURE 
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DEp9T OF PUBLIC WORKS & B~LD'GS 

SUP'T OF HIGHWAYS 

CHIEf HIGHWAY ENGINEER 

FIELD CHEMISTS 

STATE MACHINERY CREWS 

ILLINOIS 

which IS subdivided into several divisions with furnish plans, specifications, and estim'ates of cost 
duties specified by l~w. The' division: in charge 6f of proposed improvements initiated by local offi-
road work is. adminis~eredby. a superintendent of cials. . 
highways, a chief highway engineer appointed by the ' . The department has. the necessary authority to . 
governor. with the advice and consent of the senate, 'prescribe a system of auditing and accounting.cov-, 
and other subordinate employees, their number and ering all road and bridge matters handled by State 
compensation fixed by State law under a budget and local highway officials and to compel accounts 
system; ,i; .' ,tob,e carried in such-manner as may be indicated in 

The board of highway advisor;;, composed of five the system. . 
nonsalaried'members, appointed by the . governor County.-c-In 17 counties of tho Statp county au
with the consent and approval of·'the Senate, has thority over roads is vested in a board of three com
,advisory powers over the highway division~ of the' missioners, one being elected each year for a term of 
department; . It. has access. to·all records i:>fthe three:~yenr,s .. The county clerk. and the county 
highway. division, may require written. or oral in- treasurerare,<)lerk an<i fisca1.ag<mt, respectively, of 
formation from any officer or employee thereof, and the board. In 85 counties ofthe State where town
is required,' when req~ested, to tender advice to the ship' organization is in force, county authority is 
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vested'in a' board composed of an elective supervisor ~ The work is carried, out ~nder the supervision oIthe 
from each 'township.' Administrative. supervision 'd;vision of highways" department of; public works 
over road arid bridge construction and maintenance and buildings. The completed work is inspected 
is vested in a 'county superintendent 6f highways and accepted,by an agent of the department., ' 
appointed by the board of supervisors from ,a list of ',,' Maintenance is executed' bY. and at the' expense 
eligibles certified by-the department of public.works of the State, although sometimes carried out under " 
and: buildings. ' ,The county superintendent, while the' supervision of, the, ,county superintendent of 
piiidby arid employed under ,the direction ,of the ' highways,.,but in this instance: he is considered a 
county board, is 'required to perform.his duties in' . State officiaL However,. when gravel or macadam 
compliance with rules and regulations issued by, the. roads are constructed, the county is required to pay 

, State department' of public works and buildings.;. one-half of the cost of maintenance, and 'when earth 
District or township~~Countiesnottinder town- roads are constructed, 'the' county is required ,to 

ship organization are divided 'into road 'districts .. pay the entire cost of maintenance. 
Each district,is ~t least equal in area to a congres- 3. COUIity or township roads comprise all public 
sionaltownship~ Road affairs in the district, are roads of the State not included, in the preceding 
administered by a highway, commissioner elected for systems. Supervision ~f road and' bridge' construc
a, terinof two years. Township road affairs are ad- . tion and maintenance involving amounts .of $200 
ministered by n. commissioner elected for a term of or ,more is 'vested in the county officials. The 
two years. '1'he highway commissioner has general 'responsibility for construction and maintenance of 
charge of the road and bridge improvements in his local roads . and bridges is divided between the 

. district or township when financed with funds raised county and the district or township officials in such 
by ordinary local taxation, and he has the power to' manner as'may be prescribed by statute in speCial 
fix, within statutory rates,' both polland property cases, d·ecision. or order of the countyb()ardi or by 
taxes~ . mutual agreement between the county board and, 

CLASSIFICATIOr-r. CONTROL., AND PROCEDURE. 
the district or ,township board.· 

The 95,647 miles of public road in IUinoisare REVENUES. 
divided for the purpose of placing the responsIbility State.":"'-Thefunds available for expenditure by the 
for control, construction, and· maintenance into State department.of public works.and buildings for 
three' groups. . ' r<>,ad purposes are derived from the following sources: 

1. Federal";aid roads, comprising about 586 miles ,. 1. Appropriation by the State legislature, $346,060 
of road selected by the department of public works . for the two years 1917 to 1919 for the expense of 
and buildings with the approval of the United States the highway. division of, the department of public 
Secretary of Agricultlire;' to 'be cOllstructedunder ' works and buildings; '. 
their jurisdic'tionby force account or contract with 2. Appropriation of $1,326,000 for the same period 
funds'. provided by,theFederal; State, and local for Federal-aid roads. 
governments. ' Maintenance ,will be ,executed by, and ·,3. Appropriation of $1,200,000 for the saine period 
at the expense of" the State. " ,Convicts may be and the reappropriation of the balance remaining 
employed in the preparation of road materials for on hand July 1, i917, for . State-aid roads; This' 
Federal~aid or State~aid roads. ' 'balance on June 8, 1917, amounted to $1,173;979:07: 
, 2. State-aid roads com:prise about 16;900 miles Thus the State funds available for the 2-year period 

of road selected by ,the various county boards of amount to approximately$4:,ObO,ooo. 
, commissioners with the ; approval of the department' The funds provided for State-aid roads are allotted 
, of public works arid buildings.' Of this, 920 miles yearly by the department of public works rind 

were completed on 'June 20, 1917: These roads are buildings ,to each county in the ratio that the'road 
construCted under State supervision by the counties' and bridge funds of the county bear to the total 
in accordance with plans and specificatioils:prepared road and bridge fund of all the counties, provided, . 
by the department with funds provided by the State however, that in counties hi which more than .40 
arid county. Initiative for' construction is taken p'er cent or' the total amount provided by the State' 
by the county board which agrees 'to provide not legislature f~r, State aid is collected' for the local 
less 'than 50 per cent of the total cost and requests road and bridge fund there shall be allotted to the 
an allotment of State. fUIids.· The type of road con- county,from State funds an amount equal to 2?per 
structiori is selected by tlie county bolirdor by the cent of the amount collected in such county. 
State.' department of public' works' from' standard .'. The. amo.tints allotted to the various counties of 
types established by State, 'litw'and contracts are the State shall be used to defray not more than 50 
let'by the department of public' works. and buildings. per cent of the actual cost. of construction. If the 
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comity, fails within six months to provide an equal· ' In '1917,1,800,000 days of convict labor, valiled at 
amount,':the lillotment'is forfeited::and 'is divided $2,700,000, were utilized by the' counties on road 
among the counties: complying 'with the provisions' work, about' 6,000 convicts being :employed. 
of the ptate-aid'law;:' A,', ,: In 1916 'the State highway department; composed 
" The .lees' received, from ,licenses of, motor vehicles of the prison commission and three ex-officio, mem
and chauffeurs ,will be applied: first to. the payment hers, wascreatedi and 'designated by 'the legislnture 
of bonded indebtedness oHhe State and the interest ItS' the iproperbodyto cooperate'with the: FederaI 
thereon,' when :such' bonds 'are 'issued-und the" re- Governmentiil' the, expenditure': of Federal funds 
mliinder,,is depositeddn the State treasury,> ' ,,:', nllottbdto :the State: As no State' funds' are pro~ 
',County.~Ordiriary countY,rovenues for road \ and vide(lior road purposes under the jurisdiction of the, 

bridge' purposes' are limited in amount; 'and; 'arose..: State, high\vay departmOlit, its prineipalduty is' to , 
cured from' a generaL levy for all: county purposes: represent the various countins requesting Federal 
This levy may not ,be more than 45,cents on 'each aid 'and to exercise' supervision and inspection over 
$100 'assessed valuation in counties having 300,000 workfinallced inpurt by Federal funds. 
inhabitants and ,75, cents on each ,$100 of 'assessed ': State convicts allotted ,by the prison commission 

, valuationincountles havingl~ss th'an 300,000 inhabi- ' coinprise' the principal road-building force uf the 
tants.' :The totaI tax levied for all purposes except' State.': This : force is supplemented by statutory 
to' pay. principal and interest of bonded 'indebtedness labor, required of certain: maIe inhabitants, cush 
or' judgments against, the county, may not' exceed 3 ' taxes, and the ,proceeds, of bond issues. Prnctically 
per cent. of the, total assessed valuation. :, ",' allwork, except Federaillid work, is entirely int-he 

District o.r township.-Road :ahd bridge revenues hands of local 6ffiCiaIs and is' constructed and main
are derived from a dii'ectproperty tax levied' ata ' ·tuinetl ,in accordan'ce ,with such plans and standards 
:rate not to exceed 61 cent's on each $100 of assessed as muy, be acceptabloto, tho, officials.in charge .. 

. valuation/and a poll taX!Ilot less than $1 nor gr,eater' 'The State highway department has designated 
than $3 levied on all maIo Citizens be,tween the: ages a system of 5,500 miles, or 6.75 per cent of the, total 
of 21 and 50, not otherwise legally exempt. Town- ,State mile~ge, for improvement ~with'Federri.lan9. 
ships and districts may ,'transfer their road fund to local funds under the supervision ofthedepartment. 
the ~ounty' for the 'PUr:IJOSO' of securing and. partici- But· as half of the, cost is supplied by the counties, 
pating in'State 'aid in road 'construction.: the initiative for, construction lies in their hands, 

Bo.nds;--Coun£ies;:districts,and,townships may, and they are thus able to control to a.considerable 
whenauthorizedbya majbrity of the voters affected, degree the location, of. new improvements. 
issueseriaItype bonds iofnot more' tb,an·.20years' At, the close of, 1916 about 13,500 miles, or 15.3 
term in: amounts,:q.o't exceeding' 5 per cent of the per cent of the total State, mileage, had been sur
assessed valuation of the county, district, or town- 'faced, by, and at, the e:xpense~ otthe counties. The 
ship., ,expenditures, for road"andbridge', improvement 

There was outstanding on :,January .1;1915; throughout,the State,during the year 1916 appro xi:. 
$798,761.55 onocal bonds and $3,656,500 ofsiniilar mated '$3,750,000." In 1917 itreached $4,318,350; 

ORGANIZATION. 
bonds were, authorized 'but not issued during the 
year 1914.,' Iriterest rates 'ori'the'o.utstanding' bonds ',' 
varied from4z' per cent to .6 per cent. '. ' The' organization of the .road forces, of the Sta'te 

'GEORGIA';' 
" f • ,.", 

DEVELOPMENT. 

" State interest and P!lrtieipation in·road und bridge 
improvement in Georgia is,otlimited :1mouut, ~ dates 

, from 1908; consists of convict lahor allotted to the 
various counti(:1s umlpr ,certain eonditionsI:and of 
technicaLadvice to. cotmty road. offieialSnrid)sad-; 

, ministered by the Stat~ highwaydeparttpent. "" 
I By the,termsof ,an: act,approycQ,' in, 1908, plIO 

Stltte ::prison ,commission w~s required to ,allot the 
prisopem" under its, cbIltrol to. thevltrious. co~nties 
of the State! ,the allotment ,)~eing ,pased ,!>I1, the 
poplilation of the counties and ,the convicts so 
allotted to he used forrQud construction purposes. 

and the relation, existing {between them is shown 
in the ,diagram on page 51. . 

State.-The State, .high';Yay, department is com
posed of ,three ,ex,:"officio, members, namely, the, State 
geologist', the' dean, of, the: college of engineering of 
the ,State: Univ:ersity, the, professor of ,highway 
engineering ',of the ,Georgia School of Technology, 
~nd the prison commission,' consis ting of threemem
~ers electe.d for, terms of six years. ,The Statehigh-, 
way" department represents at their request, the 
various counties of the State in negotiations with 
tllO:United States Government regarding the expend
iture of. the Federal aid allotted to, the State and is 
req~iredto ,supervise s~ch work while 'i~pr6gress. 
When t!Ie. State highway department' was created 
~o appropriation ,was ml,tde for its maintenance, but 
the law provided that four supervisors, to be civil 
engineers; be employed by the prison commission 



51'., . 

. and, turned over· to: the highway department:,,·A· 
.) $tate,highwayengincer, q,nd' three assistants ,are 

noW soemployed.~ , '," i'· i : 

, The. prison'c,ommissionemploys inspectors who 
inspect camps, treatment of convicts,. clothing, . 
sanitation, etc., but thoynave" nothing to do with 
rOR<lwork; I, , " ,,' , . 

Gounty.-Administrittion, 'of . road and bridge. 
,affaIrs 'in '~he' cou~tiesis ~ested,either in an official 
termed liordinary,"or in'a board of commissioners. 
of roads and revenues. The ordinary is elected"for: 8:' 
term of fqur yearS, and 'in addition to his road and 
bri~geduties, ,serve~ as jtid~o' of the prob'atecourt .. 

... 

supervision' with~·Fede'ral· and local,furids, or, with· 
convict labor and ,local funds. bnprovementsexe
cuted· with FederaL aid 'are initiated by the county 
with the 'approval of the State highway departmen~. 
Surveys", plans, specifications" and estimates, are 
prepared,' by' the department' at the expense of 

. the county, :and .when approved by the county.: 
authorities ,'ar,e,transmitted, by .the State 'highway, 
department to the Secretary of Agriculture for con~ 
sideration.. and ' allotment' of Federal' funds. ,If 

, executed by contract; contracts are let by the State' 
high\Vay, department' and ,the work is" executed 
under ,the inspection of, the, department. Main-
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Boards of commissioners are authorized by special' . tenance is executed. by the county: in accordance 
acts of the legislature, or counti~sof certain qualifica- with the terms of theallotmllilt of Federal furids and 
tionsinay elect boards under tho terms of ageneral is subject, to inspection by the department. 
act:' oLthe legislature.' 'The membership of 'the Eoads ofthe above classor otherco'unty roads may 
boq,rd .vari~s ,from one' ~o eight olective members l)eimproved by the county with st'atutory or paid 
with' terms of office ranging from two to six years. labor', or by convicts allotted by the pfison commis
Because of the number of special acts and forms (:sion. The counties are required to pay all expenses 
of procedure optional' with the county authorities, incurred on account of the convicts. 
a uniform organization of local road forces does not All roads 'except those receiving Federal aid are 
prevail throughout the Stato. administered' by county authorities with county 

. funds. '. 
CLASSIFICATION, CONTROL, AND PROCEDURE. 

The 80,669 miles of public roads in 'Georgia are 
classedns county roads of the fIrst, second, or third 
class, dependent on the width of cleared right of 
way. ' Fifty-five hundred miles of this system have 
been' designated for improvement under State 

,REVENUES • 

. No State revenues are av~ilable for expenditure in 
counties, State participation being limited to the 
allotment of State prisoners to counties. 

County.--;County funds for· road and bridge pur
poses are secured in part f~om the apportion~ent by 
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the State, .of the netievenues from the registration of 
motor vehicles; on a basis ohural road mileage; from . 
the imposition of an;l1d valorem tax ata rate not 

'. exceeding i 40 cen til. on, $100 of. valua tionof taxable 
. ~ property in'the county for the public road fund and 

from the imposition of a tax at a rate of 10 to 25 cents 
. , .on each $100 valuation for general road tax fund Or. 

· inlieu of this latter tax; the ,coUlity.may require 
statutory labor,for; a period not exceeding 15 days ' 
per year, Of all ablt:l-bodied males between the ages 
6fI6.or21.'and 50,not otherwiselt:lgally exempt .. 
Statute labo:r may. be commuted ata rate of 50 cents, 

· 75 cents, or $1 a day, dep,endent: on the special law, 
adopted byth~voters of the county. 

Bonds.--These may be issued .by a county when 
authorized by' two-thirds of the electors. The. 
amount may not exceed 7, per cent' of the total. 
assessed valuation 'of the county. The type and 
term and rlj.te .of interest are fixed by the county 
board or other body or official of concUrrent duties. 
.The total amount of bonds, issued by counties'£or 
road and bridge purposes outstanding on January 1, 
1915, amounted to $127,50,0. Several issues have, 

\ however,be'en authorized since that· date. 

NEW' COLORADO SCENIC' HIGHWAY. 

· A newroad~hich opensto:the;traveler Colorado 
· s~enery of great attractions, heretofore not accessi

ble, has been completed after many months of work. 
It is the Phantom, Highway, . connecting the Crip
ple Creek district with the Arkansas Valley; The 
road' runs from Canon, Ci ty to Victor',:11 distance of 

, 35 miles. Phantom Canon i~ entered 11 miles from 
Can<;m City, and for 20 miles the road traverses a 
magnificent panorama 'of mount.ain scenery. A 
little mountain 'stream fed from the snows of Pikes 

· Peakruns through the canon alongside the road for .. , 
its entire length arid adds 'to the beauty of the scene'. 
The PhantonCanon highway forms the western 
sideofa great quad:rilateralfigureof which'Canon' 
City, ,Cripple' Creek, CoioradoSpririgs, and ~uebl() 
form the angles; ... Each side of this figure no'f has a 
fineState highway. Although the'road climbs' to an 
elevation· of . nearly' 10,000' fe,et the incline is so 

gradual that at Jew ·if any points does : the . grade 
exceed 4 per cent.: The road was built under the 
supervision of. the State highway commission .. and 
the commissioners ofFreIliont i1nd Teller Counties . 

TO KEEP ILLINOIS ROADS IN CONDITION . 
,'",';:t. , : '(. ,,( , ", " ' 

r Clifford Older, chief highway engineer of . Illinois, 
has .issued a circular letter calling attention to' the 

',' . . .... i," . . . 

importance of keeping the mam arteries of travel at 
th~ ,highest. possible point of· maintenance, so as to 
~e available·for motor,truck transportation. The 
State council of. defense has also' pointed out the 
necessity for the maintenance of designated State-

.' aid roads and of roads to be improved by the pro
posed' $60,000,000 bond issue, as construction is not 
expected to start UIitil after the war, and that there
fore it becomes a patriotic duty on the part of town:: 
ship commissioners to keep the main roads, whether ' 
dirt or otherwise; in good condition. I 

NEW INTERNATIONAU HIGHWAYS. 

The' Canadial} Goye:r:n~enJ hasundertakellthe 
constructionof..j:t series of what are termed "inter
national highways, "roads . which will make co~nec-. 
tion with improved roads Jeading to centers of 
population in the United States. The first to be 
built will connect Hamilton, Ontario, with Niagara 
Falls. . There.is already an improved road between' 
the Falls and Fort ,Erie, opposite Buffalo. . Other 
roads.to follow will be . from Hamilton to Windsor 
and from Prescott to Ottawa. Thisis to be only 
the beginning. The plan was 'recently outlined to 
the farmers' of Welland County, at their annual 
meeting, 'by a government official. 

,. , , 

WAR PRISONERS FOR ROAD WORK. 

In his report at the fifth annual meeting of the 
Dixie Overland High\yay Associa tion at Shreveport, 
La;,'AuglistI4, the president; John S~ Beecker, of 
Columbus, Ga."adv09ated that war prisoners and 
interriedcaliens?e put at work on :road construction. 

I, . o 

":, 

, . 
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OFFICE OF PUBLIC ROADS AND RURAL ENGINEERING ROAD PUBLICATIONS. 
Ci) 

NO TE.-(Appllcation [or the free publications In this Ust should be made to the 
Chief of the Division of Publications, U. S. Dellartment of Agriculture, Washington. 
D. O. Applicants are urgently requested to ask only for those pUblications In which 
they are particularly interested. The Department can not undertake to supply com-
1llete sets, nor to send free more than one copy of anYllublication to anyone person. 
The editions of some of the publications are necessarily limited, and when the Depart· 

. ment's free supply is exhausted and no funds are available for. procuring additional 
copies I applicants are referred to the Superintendent of Documents, Government 
Print no Office this city, who has them for sale at a nominal price, under the law of 
January IS; 11305. Those publications in this Ust, the Department supply of which b 
exhausted, can only be secured by purchase from the Superintendent of Documents, 
who Is not authorized tofurnisll puolicationsfree). 

REPORTS. 

*Report of the Director of the Office of Public Roads for 1914. 5c. 
*Report of the Director of the Office of Public Roads for 1915. 5c. 
Report of the Director of the Office of Public Roads for 1916. 
Report of the Director of the Office of ~ublic Roads for 1917. 

BULLETINS. 

(In ap1l1ying for these bulletins the name '~f the office as well as the number of the 
builetin should be given, as "OjJice of Public Roads"11ulletln No. S8"). . 

*Bul. 28. The Decomposition of the Feldspars (1907). 10c. 
*37. Examination. and classification of Rocks for Road 

Building, including Physical Properties of Rocks 
with Reference to Their Mineral Composition and 
Structure.' (1911.) 15c. 

*43. Highway Brid1/es and Culverts. (1912.) 15c. 
*45. Data for Use III Designing Culverts and Short-span 

Bridges. (1913.) 15c. . 
48. Repair and Maintenance of IIighways (1913). 

DEPARTMENT BULLETINS. 

(In applying for these bulletins the name should be given as follows: "Department 
Bulletfn No. 53.") 

*Dept. Bul. ' 53. Object.Lesson and Experimental Roads and 
, Brid!{e Oonstruction of the U. S. Office of 

. Pubhc Roads, 1912-13. 5c. ' 
105. Progress Report of Experiments ill Dust Pre· 

vention and Road Preservation, 1913. 
136. Highway Bonds. 
230. Oil Mixed Portland Oement Ooncrete. 
249 .. Portland Oement Ooncrete Pavements for OoUn' 

try Roads. 
257. Progress Report of Experiments in Dust Pre· 

vention' and Road Preservation, 1914. 
*284. Oonstruction and Ma:i.ntenance of Roads and 

Bridges, from July'l, 1913, to December 31, 
1914. 10c. 

347. Methods for the Determination of the Physical 
Properties of Road·Building Rock. 

*348. Rela1\iOn of Mineral Oomposition and Rock 
. Structure to the Phvsical Properties or Road 

Materials. 10c. • 
373. Brick Roads. 
386. Public Road Mileage and Rev~n:ues in the 

. Middle Atlantic States. 
387. 'Public Road Mileage and Revenues in the 

Southern States. 
388. Public Road Mileage and Revenues in the New 

England States. 
389. Public Road Mileage and Revenues in the 

Oentral,Mountain, and Pacific States, 1914. 
390. Public Road ¥ileage in the United States. A 

summary. 
393. Economic Survuys of Oounty Highway 1m· 

provement. 
407. Progress Reports of Experiments in Dust Pre· 

. ventionand Road Preservation, 1915. 
414. Convict Labor for Road Work. 
463. Earth, Sand·Clay, and Gravel Roads. 
532. The Expansion and Oontraction of Ooncrete 

and Ooncrete Roads. 
537. The Results of Physical Tests of Road·Building 

Rock in 1916, including all Compression 
Tests. 

*555. Standard Forms for Spec1fications, Tests!,... Re· 
ports, and Methods of Sampling, for ii-oad 
Materials. 10c. . 

583. Report on Ext>erimental Oonvict Road Oamp, 
Fulton Oounty, Ga., . 

, 586. Progress Reports of Experiments in Dust Pre· 
vention and Road Preservation, 1916. 

*Department supply exhausted. 

OFFICE OF PUBLIC ROADS CIRCULARS. 
(In appllling for these circulars the name of the office as well as the number of tile 

circular should be given, as "Office of Public :Roads Circular No. 89.") 

Cir. 89. Progress Report of Experiments with Dust Preventa-
tivC8, 1907.' , 

*90. Progress Report of Ex~riments in Dust Prevention, 
Road Preservation, and Road Construction, 1908. 5c. 

*92. Progress Report of Experiments in Dust Prevention and 
Road Preservation, 1909. 5c. . 

*94. PrcigressReports of Experiments in Dust Prevention 
and Road Preservation, 1910. 5c. 

,*96. Naphthalenes in Road Tars. 1. The Effect of 
Naphthalene upon the Consistency of Refined Tars. 
(1911.) 5c.· 

*97. Coke-Oven Tars of the United States. (1912.) 5c.· 
98. Progress Reports of Experiments in Dust Prevention 

and Road Preservation, 1911. 
*99. Progress Reports of Experiments in Dust Prevention 

, and Road PreServation, 1912. 5c. ' 
*100. Typical Specifications for Fabrication. and Erection of 

Steel HIghway Bridges. (1913.) 5c. 
OFFICE OF THE SECRETARY CIRCULARS. 

Sec. Cir. *49. Motor Vehicle RegIstrations and Revenues, 1914. 
5c. " 

52. State Highway Mileage and Expenditures to Janu
ary 1,1915. 

59. Automobile Registrations, Licenses, and Revenues 
in the United States,1915. ' 

62. Factors of Apportionment to States under Federal 
Aid Road Act Appropriation for the Fiscal Year 
1917. 

63~ State Highway Mileage and Expenditures to Janu· 
ary 1,1916. 

65. Rules and Regulations of the Secretary of Agricul· 
ture for Carrying out tho Federal Aid Road' Act. 

0*72. Width of Wagon '!'ires Recommended for Loads of 
Varying Magnitude on Earth and Gravel Roads. 
5c.. / 

73. Automobile Registrations, Licenses, and Revenues 
in the United States, 1916. . 

74. State Highway Mileage and Expenditures for the 
Calendar Year 1916. 

FARMERS' BULLETIN. 
( The Farmers' Bulletins are a series of popular treatises Issued by the Department 

of Agriculture. Thefollowing list includes only numbers contributed by the Office of 
Public Roads, and should be applied for by numbers, as "Farmers' Bulletin No. 
£99.") " . 

F. B. *239. The Corrosion of Fence Wire. 5c. 
311. Sand-Clay and Burnt-Clay Roads., 
338. Macadam Roads. 

*403. The Construction of Concrete Fence Posts. 5c. 
*461.' The Use of Concrete on the Farm. 5c. 
505. Benefits of Improved Roads. 

'597. The Road Drag. 

SEPARATE REPRINTS FROM THE YEARBOOK. 
(In applyiw,or these separates the numbers should be given, as .. Yearbook Sep· 

arate No. 638.' ). . 

Y. 13. Sep. *638. State Management of Public Roads; Its Devel· 
opment and Trend. 5c. . 

, . *712. Sewage Disposal on the Farm. 5c. 
727. Design of Public Roads. 
739. Federal Aid to Highways. 

REPRINTS FROM THE JOURNAL OF AGRICULTURAL 
. RESEARCH. 

Vol. 5, No. 17, D-2. Effect of Controllable Variables Upon the 
. Penetration Test for Asphalts and 

.' AsJ?halt Cements.. . . 
Vol. 5, No. 19, D-3. RelatlOn 13etween Properties of Hardness 

and Toughness of ROad-Building Rock. 
Vol. 5, No. 20, D-4.Apparatus for Measuring the Wear of 

Concrete Roads. ' 
Vol. 5, No. 24, D-6. A New Penetration Needle. , 
Vol. 6, No.6, D-8. Tests of Three Large-Sized Reinforced· 

Concrete Slabs' under Concentrated 
, Loading. 

*Vol. 10, No.5, D-12. Influence of Grading on ,the Value of 
Fine Aggregate. Used in Portland 
Cement Concrete Road Construction. 
15c. '. 

Vol. 10. No.7, D-13;' Toughness of Bituminous Aggregates. . 
Vol. 11, No 10, D-15. Tests of a Large-Sized Reinforced·Con· 

crete Slab Subjected to Eccentric 
, Concentrated Loads. 

*Department supply exhausted. 
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A Messag~ from the Secretary of 
Agriculture to American Farmers 

TO THE. PA'l'RIOTS ON'l'HE FARMS: 

, . . ' 
Secre~ary of Agriculture . . 1, I, 

I I 


