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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 inSti;
tutions other than State and county officials actually engaged
in the pl‘ahning or construction of highways, instructors in high-
| way engmeermg, periodicals upon an exchange basis, and Members -

_of both houses of: Congress Others desiring to obtain PUBLIC.
" ROADS ca.n do so by sending 15 cents for each number or $1. 50‘ »
. for a.nnual subscription to the Superintendent of Documents, '
'Government Printing Oﬂice, Washington, D, C.

- It is the desxre of the Burea.u of Public Roads and the Gov-
‘ernment 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 volume of eimergency printing .
| takes precedence in the Printing Office and due allowance be
; made for numerous and unavo1dable delays '
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U S HIGHWAYS COUNCIL ANNOUNCES
 POLICIES COVERING ROAD PROJECTS]

N its Bulletm No. 1, Just 1ssued The Umted States H1ghways Councﬂ announces its policy - S

X‘f and procedure as to h1ghway and street Work 1n ‘the country for the per1od of the war.

" The regulat1ons thereln stated become effectlve September 10. They make for the conser-:
“vation ¢ of time, money, materlal and’ man power throughout the country SO far as hlghway.
;‘Lwork is. concerned They make poss1ble the allocatlon of materlals and the expendlture of

'"vresources to- the greatest poss1ble advantdge and W1th a smgle purpose in. v1eW——to do all -

, poss1ble toward a v1ctor10us outcome of the struggle in Whlch We are engaged o i

Al p1opos1t1ons relat1ng ‘to h1ghway, street culvert or. br1dge constructlon, reconstruc-‘-5 -

. 1-,10n and mamtenance in. Wh1ch are involved the 1ssuance of bonds, the use of ra1l or Waterf g
‘ transportatmn, the use of coal or o1l as fuel or the use as h1ghway materlal of cement asphalt o
- oil, tar, steel crushed stone Or br1ck (and of sand and gravel Where a shortage eX1sts), must

be subm1tted through the respectlve State h1ghway departments for approval of the counc1l
\ It is. reallzed ‘that new: construct1on, much curta1led in. extent -will be found essentlal

and it w1ll be the pohcy of the council to deal with th1s ﬁrst from the standpomt of its m1l1tary:» o

: value and second ' from that of: 1ts nat1onal economlc value.: Reconstructmn can’ recelve

: favorable cons1derat10n only Where 1t is ev1dent that malntenance is) no longer poss1ble except LR
- atb proh1b1t1ve cost. SR j : | s e

: ~In the pohcy of the councll and the constructlon of a hlghway program the h1ghway-‘ '
: departments of the States can be of 1nest1mable help to, the council and the Nation. A careful
- and selective scrutlny of the prOJects subm1tted by the. town county, and munlclpal officials

s will ehm1nate those less essent1al and enable the councﬂ to! glve materlal a1d in the pro,]ects_ e

: approved

The: text of the bulletm follows

UNITDD STATDS HIGHWAYS COUNCIL
BULLDTIN NO. 1.

b Efectwe September 10, 1918 et

The United States highways counc1l makes the :

- following announcemcnt with reference to policy’and’

procedure as'to hlghway and street work durmg the

: perlod of the war:

1: ALl proposed h1ghway, street,” culvert and'

g ‘brldge construetion, reconstruction, and maintenance

involving:" (a) Theissuance of bonds; (b) the use of
~ rail or Water transportatlon (c) the use of coal or oil -
as fuel or,. (d) the use of cement, brrck asphalt ‘ol
“tar, crushed stone, or_steel- (also ‘sand and- gravel‘
'Where shortage exists) -as highway’ materml should
first be submitted for approval to the United States
‘ fhxghways council - ‘through ' the. appropriate’ State
highway department ‘Forms have: been’ prepared
~for this purpose. and ) supply placed with each State
‘_h1ghway department - No manufacturer will furnish -

~ anyroad building material until the project has been

approved by the United: States highways council. -
. The council agdin urges that new highway and

e ,street constructlon be conﬁned to the most essentlal e

T4

r)‘ivx;«/r O A T LEFE

‘needs:

If th1s is done there W1ll be a far greater
probability “that: the work thus"selected can :be

. promptly and: eﬁ'ectwely carried through to'comple- :
" tion thanif an amount far in- excess of the avallable

faclhtles were to be undertaken.: pav ‘
::The" couneil in: passmg “upon’: the. pro;ects Wh1ch\‘

comie before it Wlll give first consideration to. main<. - e ‘
_tenance with a view to conservmg all: the hlghways“ -

already completed if possible. ' o
‘Réconstruction will be favorably cons1dered by the -

councﬂ only where- it is clearly established " that

maintenance: is no longer poss1ble except at pro-’ . ,k

hibitive cost.:

. New constructmn will be glven cons1derat10n by

vthe counc1l in- the followmg relatlve order of 1m- _

pOrtance :
2L nghways and streets of mlhtaly value

= (2) H1ghways and streets of nat1onal eco- . 20

“nomie’ value. . -
(3) Unﬁmshed contracts 1nvolv1n<r contract-‘ i
.o ural obhgat1ons (1ncurred pr1or to April
-5, 1918, where bond issue is- 1nVOIVed). W
‘ “Wh1ch may not be dlsturbed W1thout*‘
L ’ser1ous consequences ' o

@ ‘




- of natmnal economic 1mportance are of - -

“such “extreme local importance or the:

. :construction of which has provressed to i

~such a pomt as to cause serious hard- -

18 postponed

The councll is hopeful that the select1ve ‘con-
S '81derat1on of new. h1ghway and- street constructlon
o by the township; éounty, and mumclpal officials’ and -
~in.turn by the State: hlghway departments; will so

‘materially eliminate the less essential projects as.to . .'
- make it ‘possible for the counc1l to render act1ve\”"
_aid"on’ th& projécts it ‘approves. The aid contem- -
“ plated will be in'the form of such action by the other,
' government ‘agencies . ‘involved as Wlll Temove.
: obstacles to the speedy completron of the’ projects..
e "By way ‘of definition “of hrghways “of. mlhtary‘f”
Corand nat1onal economlc value, the counc1l offers the,}‘

f ollowmg

output of natural products needed by the Nation

to: a’marked- degree -(4) highways which further
- housing = operations: undertaken by "the. Federal
Government or by other agencies with the approval
“of the Federal Government would ]ustlfy at t1mes"

this designation.’
(4. State highway departments are requested to

‘ "grve most careful consideration to- each application

on its merits in the hght of the policy announced by

‘the council and to exercise the power of disapproval -

freely. Only ‘the projects approved by the State

¢ highway department will: be . considered by the
council unless the department itself is in'doubt and
‘wishes a decision in the nature of a precedent. ‘

5. The council will shortly -begin, in cooperation
with the Bureau of Public Roads of the Department
of Agriculture and the State highway departments
of the.several States; the preparation of a program

- of road: and- street construction, reconstruction, and
‘maintenance throughout the United States for the -

working season of 1919. The purpose of the pro-
gram is to 0bta1n an approX1mat1on of the character

(4) Streets and h1ghways Whlcll although not .

& Qand amount of street and hlghway Work deemed'
:‘essentml in' 1919, together W1th an apprommatwn of

. the amount and character of ﬁnancmg required, the
amount and " character -of ‘the various materials
'entermg into the work, the extent to which rail and
f ,sh1p if their constructlon or completmn"‘f 5

water. transportatron will be involved, and the prob-" -

T sable demands upon the labor supply. - The prepara- -
“tion of the program in cach State will be, directed .
by the State highway department, and will cover all =

‘State, county, townshlp, and munlclpal h1ghway ilnd 5

. street work:

6.:Yor the 1nformat10n of the State h1ghway de— i
partments as to procedure, forms are attached as
follows ,, ‘ v
Porm H. C.3; apphcatmn to Unlted States Hlﬂh-;” '

3 Aways Councﬂ for approval of project. This. form 1
»should be ﬁlled out and signed by the pubhc officials
who ‘are seeking' approval of the project, and should =

then 'be - filed" with the: State. ‘highway . departmcnt

\ L If the, State hlghway department approves the appli-
(@) A hlghway of m111tary value is one. uscd
: ‘rewularly for the transportation of military supphes
in- considerable quantity; for the movement as: an.
- established practice of Army truck trains, or which
_is essential to- the efﬁment operatmn of a mlhtary
“cantonment, post, or plant. .
~(b) A highway: of. nat1ona1 economic value is one .

: (’Whlch serves or will serve, if properly improved,

directly to promote- the welfare of the Nation and
‘not merely:the local welfare.’ As examples, it may
_be stated that in this-class would be placed (1) high- -
‘Ways which although not directly used for military-
: ‘»purposes yet serve to help win the war by greatly
- facilitating the ‘output or movement of war muni-
tions and. supphes (2) highways Wh1ch can clearly :
be shiown to- reheve congestron on ra1lroad 11nes ina
territory. which is actually in need of stich relief;
(3) highways: which. give access to-or promote’ the '

cat1on, it cnters appropriate recommendation  and
certlﬁcatlon on the last'sheet of the form ‘and trans-

_mits the application in. duplmate ‘to the United
, Statcs nghways Council. - The application is then
‘ grven a serial number and its receipt acknowledged

" Tt is then considered by the council and appropnate

- references made to the respective. Government agen-

cies interested. . The applicant and the State high-
‘way department are duly advised as to action taken. |
‘Forms F.1 and'F. 2 comprise appllcatlon for approval "
of: dehvery of bituminous materials and certification -

~of the apphcatmn by the State highway department.
These forms have been superseded by Form H.C. 3,

but may be used if so desired Where only bltummous
‘materials are required. S

Torm H. C. 4, schedule for use.in submlttrng pro-
gram of proposed highway and' street work dur1ng .
the Work1ng season of 1919. This’ schedule is to be -

“'made. up-in four groups, namely: (1), State; (2)

counties; (3) towns, townships; or d1strlcts and )
mun1c1pal1t1es For each of these groups  three .
schedules, * respectively, construction, * reconstruc-

. tion, and maintenance, are to be submitted. "Defi- -
nitions of construction, reconstructlon, and mainte- .

nance, respectively, are given on form H. C. 4.. ‘
. Announcement of June 20, 1918, a brief summary, -
iving. organization, and purposes ~of the United-
étates  Highways Council, and showing the relation .
of various organlzatlons reprcsented on the counml
to highway work. = - v
Circular .No. C. 8. 13, Unlted States Rallroad
Admlmstratmn, rules promulgated to . govern car
supply, for stone, sand, and ‘gravel, showing condi-
tions under which open top cars maY be supplied by -
‘railroads and - providing ' for ication to' 'the

. Director of--the -Bureau . of Publlc Roads, United -

States Department. of Agrlculturc, where local car
supply is insufficient. . The representatives of the
organizations mentioned . in paragraph. 5 of this
circular comprlse the Unlted States nghways
Councll
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THE LOCATION AND BUILDING OF
ROADS IN THE NATIONAL FORESTS

By ARTHUR E. LODER, Asslstant Chief Engmeer, Bureau ‘of Publxc Roads. o : ': :

SILVERTON END OF THE DURANGO SILVERTON ROAD DURANGO NATIONAL . FOREST COLORADO, NOW UNDER CONSTRUCTION
. B . R . BY. DAY LABOR. o k

~ HAT tho natlonal forests must play an 1mpor—" ‘the Buroa,u of Pubho Roads and any other avaﬂable
“tant part in the road " system of the United data. Th1s is known ‘as the ‘‘comprehensive road '
~ States becomes apparent when ‘it'is réalized plan’’ and gives some idea of the work ahead if the
that the boundsmes of the 147 national forests - forests are to be made reasonably accessible and
_inclose a dommn‘of 274,000 square ‘miles, equiva- provision made for through travel. 'The latest com-
‘lent to the area-of the States of California, Oregon, pilation of  this constantly growing plan shows ' a
and ono-fourth ‘of Washmgton This fact is-driven total of 785 projects to be built, aggregating 17 ,000
home more: forolbly when it'is noted that instead of miles of forest roads. Although estimates. are not
~ being grouped in one continuous ares of regular pro- .yet available on about 4,000 miles included in-this
portions the forests are generally of an.elongated, total, it is apparent that the ultimate: cost of the
 irregular ‘shape” covering * the ‘divides and rugged - system will be not less than $50,000,000 if  built
glopes of most of ' the mountain barriers ‘which ' under normal conditions. - This will require.at least
~separate valley communities and stand i in the way - $25,000,000 of Federal funds, provided 50 per cent:
of interstate and transcontinental travel. As if to  cooperation is secured throughout or $15, 000 000
~increase Tesistance the mountain ranges, and, there- - more than the presen‘o act prov1des T e
fore, the forest areas, generally lie along: hnes TUD- e Ll ‘
,nmg north and ‘south, while the larger portion of = DEMAND rox ROADS WII‘L INGREASE' ;
interstate travel passes in aneast-and-west direc- The undertakmd appears large, but its ultlmate
tion from its terminals at the seaboards. . .. accomphshment can’ not be. doubted, since the
Improved modern means of highway travel whlch demand - for.: these :roads . will - gather ‘momentum
‘make longer trips possible and the more. intensive ;rapldly as the present 1mprovement gets under way.
development of. agriculture and’ all other resources The first ¢‘timber land reserve’” was created.by
of ‘the valleys, create an ever-growing demand for proclamation of Pres1dent Harrlson 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 undertakmgs 1nto when a beginning was made on road and trail con-
a predetermmed 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 Serv1ce to fromthe sale of forest products Thls 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 ofﬁclals had ap-
" been prepared based upon estimates furmshed by precmted keenly ‘the need of ‘trails and roads:and




‘."1lsola,ted prOJects,m order ‘to extend or. connect ex-,,,y
isting ‘trails; and brldge ‘a, feW streams which could ;
not be forded by packtrains. . -Some ass1stance was -
,'secured from local" road ofﬁcmls, tlmbermen, and -
o graz1ers " This work ‘was at times. "‘ery dlscouraglng .
“bécause “of ‘the' difficulty of - ‘securing the’ funds -

~ needed for’ eXplosWes and materials and the neces-

sity for- performlng the- Work by the labor- of forest :

. rrangers in’ the winter. or off seasons.

- -This small beglnnlng, however, showed the nece -
‘ "s1ty for - Work on;ar 1arger ‘scale "and resulted in
. theorigin of ‘numerous plans for:the 1mprovement
©ofiroads and tralls in: the forests. As carly as:1906,
“at ‘the réquest of ‘the Forest: Service, the Bureau of |3
" Public: Roads assigned a ‘highway engineer to coop—f"x "‘
jcrate in making a study 'of road-and: trall onditions -
~.'in one of the natlonal forests with & view to. plan- .
" ning: 1mprovements. As funds were not ‘available:
¢oclittle was. accomphshed at that time’ except to shovv :
the need of funds and a v1gorouSlprosecut10n of a’

: ~;road program in the natlonal forests

J ROAD SYSTEM NECESSARY. .

A system of ‘Toads was found to be as necessaryu 18

Afor the national forests as for settled ‘communities.’

~They were required forthe general administration of
‘the forests; for fire protection and 'the rapid trans-

- portation of fire ﬁghters for the development of ag-
ricultural areas and ‘mining. camps “within ‘or adja-
cent to forest areas; for opening intercommunity or

 transcontinental routes of travel and the making of

‘the forest areas available for the greatest possible

“recreational”use; for the. transportation‘ of United

‘States mails and to provide a means of - defense in
\the ‘event of military operations. - Ci

. For the' first two' years after funds became avull-
‘able in. 1912 the road and trail construction was car-
ried on by engineers’ of the Forest Service. ''The
‘money was allotted in small sums to many scattered
projects and ‘a large mileage of surveys was made,
‘with-the expectation of encouraging local road au-
,\rthorltles to extend the short sections ‘of improve-
ments' begun with Federal funds. Desired results
‘were not belng obtained and’ this policy was soon

changed The undertaklngs were cut down:to a’

few. of the moro 1mportant p1eces of improvement in
"each forest ' district’ in" order : to - concentrate :ex-
pendltures and secure earlier completion. :

In 1914; upon the request of the Forest Serv1ce

an’ experlenced highway. engineer of the Bureau'of -

Public: Roads was  assigned. to- five of -the western
forest’ districts to advise and assistthe.district for-
‘esters in road and bridge work and furnish the engi-

neering supervision for the work within thedistrict. -
Similar .work in" the Missoula Forest district was-

handled  by-a: Forest Service road- -engineer.- - ‘With

further concentretmn on the more 1mportant prOJ—w

FIRST:; SECTION OF SEDALIA-DECKER "SPRINGS: ‘ROAD, /PIKE
NATIONAL FOREST. COLORADO WORK DONE ENTLRELY
WlTH ROAD GRADER i

:ects a good bewlnnmg had bcen made on: the con-

structlon program in each. dlstrlct ut the close of.
1016, oy Lo e
' COOPERATION BRINGS RESULTS.

Under th1s system thé m11eage of reconnaissance

and location surveys was extended and a consider-

able number of construction projects were carried on
within ‘the national forests. - In'the five districts to"
which representatives were asslgned the surveys were
made either by the highway engineer representing
this office or under his direction. Construction work

‘was carried on by the Forest Service forces under the
‘superv1s1on and. guidance of  the Bureau of Public
‘Roads’ representatlves. Notmthstandmg the ‘small

funds available much good was aceompllshed by this
cooperative —arrangement. More - satlsfactory re-

‘sults”have been’ obtained through an arrangement

whereby the respons1b1h’ry of each bureau is more
deﬁmtely established, and through the better class
of engineering supervlsmn Whlch the larger construc- -
tion projects permit. '

The Federal-aid road act was- passed in 1916
Section '8 of “the" act ‘makes available’ ‘the’ sum, of -
$1~000 OOO annually for the penod of 10 years for




Care. dependent

~ Dble to both~ parties.

‘eration is 1nequ1table

\ROAD THROUGH THE CRATER NATlONAL FOREST OREGON

[-the survey, constructlon, end malntenance of xoads,,‘
.+ trails; and incidental ‘bridges within or. only partly
wlthln the national’ forests when necessary for the -
- g"‘use and development of resources upon: Whlch com-
~-munities within and ad]acent to the national forestse
The  act provides that the work -
gunder these funds be- carried on under cooperatlve‘
‘agreements with local authontles on a’basis equlta-'
The Tules and regulatmns pro-
'mulgeted by 'the’ Secretery of * Agriculture’ for' the

carrying out, of the work under the act, provide that
the cooperator shall contribute for expendlture by

the department at least 50 per cent of thecost of
the work and also the entire cost of malntenance on

o

Tor thls reason, and in order to concentrate Tederal Sy
'hlghwey engineering activities, - the Sccretary of

Agriculture placed with the Bureau of Public Roads.

‘the responsublhty for all engineering and construc- -
tion work on the nat10ne1 forest roads and cooper= ..
atlve forest roads to be: bullt under section' 8 of the

. At the same time ho placed with the Forest,

Servme the respons1b1hty for the genera,l adminis-

trative. Work necessary in: selectmg the roads’ to-be

constructed seeuring . cooperetmn and, c00pemt1ve o
rfunds, arranging the allotment of funds and financing -

of prOJects and,. in general hermonlzmg the scheme

'natlonel forests..;_ "

roads -constructed under the - act unless " a- satls—‘

factory showmg be'made that such amount of coop-

able for :the construction of so- called. “section 8"

national forest roads: sllghtly more than $2,000,000

annually and, in general, relieves the Government of

the cost of mmntenance of roads constructed under'
the ect '

RESPONSIBILITIES FIXED.,

The estabhshment of a complete Federal hlghway
engineering organization throughout the country was

made necessary by that portion of this act prov1d1ng'
$75,000,000 of Federal funds and at least an equel _

*This in' effect’ makes avail-

of road: constructlon Wlth the requlrements of the'

Independent of the. “sectmn 8” funds: there Stll].l
becomes available to the I‘orest Servwe annually for
road and-trail construct1on loceted entlrely Wlthm
National Forest areas, the.so-called “ten per. cent’.

- fund. _This fund durlng the current year. amounted :

to- $350 000, of which.- apprommetely 60 per cent 1s,'

allotted by the Farest Service for expendlture by the\ .

Bureau of Public Roads onsurveys and road construc- -
tion Work on major. projects,. Whlch usually are

financed by an equal amount. from eooperators, but,

emount of Stete funds for,  post-road. co‘nstruetmn;

)

which may, if desired, be constructed.. entirely’ Wlth;,

TFederal funds. The remalnder is expended dlrectly =
Lot ‘ ,

by the Forest Serv1ce on 'the construction of tra
and on. mmor Toa _;constructlon andg nainten:




; pl‘O]ectS carrled on by the forest’ superv1sors and

trict - foresters. SO
' WORK Is FAGILITATED. ‘ g

L x

vent fully into eff ect January 1, 1917,

I Roads is concerned‘,,,

he . ease f “ten per cent’’.

]eets

-larger “section 87 prOJeots.

‘engmeer
in the Western Mountmn States and Alagka. -

ol three district engineers under the superv1s1on of
. the Washington office.
o ,'handles the Work W1th1n tWO forest d1str1cts

PREPARE “WORKING PLAN.’K

Under the procedure recently perfected the Forest

8‘,

the1r force of rangers under the d1rect1on of the d1s—‘ :

‘The reorgamzatmn of the forest roud engmeermg
and construction work aloug the l1nes above mdmated s

The" procedure, so far as. the Bureau of Pubhc 5,

is practically the same on both

" the ‘“ten per cent’ and “section 8. work, except  °

that]‘all ‘construction’ ‘and’ englneerlng under the
sectlon' 8" work is. handled by this office’ Wlule in ||

' work the T I‘ores’o Servme

'nd allots to. th1s bureau only. that port1on of;‘ff
the: fund to be: used . on' so- called ‘major pro;ects“z
“which ‘Tequire. handhng in the same manner as, theif.

_The boundarles of the road. d1str10ts ‘80 far as the": &
; 1handhng of forest road work is doncerned, haye been
 made to ‘conform with the boundames of the forest -
- districts regardless of State lines, in order that each
d1str1ct forester may deal Wlth only one - district
‘The national: forests are largely located‘[
s The forest. road worlk of. the Bureau of Pubho]‘
< Roads in ‘the ¢ six western. forest dlstmcts is'in charge

Each . district engineer '

Service and the" Bureau of ‘Public- Roads in close
vcooperatlon prepare by States and d1str1cts during-

January of each year,and issue to the various offices
concerned, “the annual’‘ ‘working plan,” which sets

" forth" deﬁnltely the ‘work “to’ ‘be " done during ‘ the
~ calendar year, and shows ‘the  exact allotments of

funds to be-made to each project and ‘to general

adm1n1strat10n, as well ‘as: contingent allotments to
“take care of unforeseen expendltures or increase in
;costs. “This plan indicates the administrative’ ‘deci-

sions by the Forest SerV1ce concernmg the work to

~be’ done ‘based upon ‘estimates and reports of the
‘engineers of ‘the’ Bureau of Public Roads, in Wh1ch
' this bureau shows the results of its 1nvest1gat1ons as
~.to the labor supply and the practicability of carrying
-on. constructlon Work or the other act1v1t1es under
‘ cons1derat10n ‘
- The “working plan is’ prepared pr1nc1pa]ly in the
field offices durmg an inspection by superv1s1ng rep-
‘resentatives' of ' the  two “bureaus.’ ‘It ‘shows by
projects the Work to be’ done durmg the calendar
_year on prehmlnary 1nvest1gat1ons reconnaissance
'surveys, location surveys, and’ constiuction:
‘j ments of funds in’ accordance with'this plan are made

‘SECTION OF LAGUNA’ ROAD CLEVELAND NATIONAL FOREST
CALlFORNIA. INEXPENSIVE TYPE OF CONTOUR ROAD

dlrectly to the 1nd1v1dual prOJeots in ‘case of survey
-and construction work and to the road district for
0verhoad Work and the preliminary investigations
and. reconnaissance surveys: -~ This plan, and system.

" of allotments prevents the undertaklng of: work in.

" excess of funds available and makes. possible a busi-

“Allot~ '

. condltlons.

nesslike planning of the season’s work, s0 that funds
will not be lacking to . carry it out and cover all
11ab111t1os to ‘the end of the season. From: the .
Worklng plan’’. district engineers may lay out the
season’s work econommally and determine the order. -
and locations of assignments for the units of thelr :
englneermg and- construction. orgammtlons. IR R

WAR CONDITIONS GOVERN.

In preparmg the plan for “this year’s Work 1t‘
beoeme necessary to give first cons1derat1on to war’
“This 1nvolved not only the effect which'
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~_the present abnormal ﬁnancml und labor condltlons

would have upon the conduct of the work but the

- effect which' the constriction of cach project might’
. hawe on the winning of the. war.
- tions caused the . yolume of - constructlon for ‘the

“These considera-

season to be reduced to a minimum, AL the samo

", time they caused the postponement of somo surveys. -
It was considered,  however; that so long as men .
~ might be found avmlable it would be good policy to
‘“"advance surveys and - plans in"order that a larger
:+ volumo of work mlght be in readiness at the close of
the war 1n the ovenb it then should be found deswable

Py

R

‘rlch ugrlcultuml areas and increase food producmon.
- Construction work was postponed on each project
_' unless it would contrlbute in some such manner to war’
" activifies .or could be constructcd Wlth local labor -
between crop and ﬁre-ﬁghtlng seasons Wlthout inter-

fermg with labor on essentml war mdustrles.

o ELIMINATING UNLIKELY PROJECTS '

I’rehmmary engmeermg e}\ammatlons or. recon-"

naissance surveys of- proposed projects under section

8 funds are made. before cooperative: agreements
are entered 1nt0 w1th local authorltlcs for completo

SWITCHBACK ON SECTlON OF SEDALIA DEGKER SPRINGS ROAD, PIKE NATIONAL FOREST, COLORADO

‘to increase. public Work nnd open up theforests and
- adjacent agricultural country during the per1od of
‘ reu,d]ustmcnt which must follow,

Tt was found that some prOJects would open valu—

required for shipbuilding and other  construction
affecting war industries. Certain roads would make

able tracts of spruce timber needed in acroplane con- -
‘struction, while others would reach timber resources

isolated but very essential mining activities accessi-

ble to railroad transportation. . Others would make
possible the distribution of local coal deposits or fire-
wood needed by valley communities and near-by
towns to rélieve the fuel and transportation condi-
tions,
L 76693—18—2

Some projects would immediately open up

[

location surV(,yb or constructlon lhls prevmts

qquandermﬂ funds on location surV(,ys “of ' roads’

before it is determined finally that cooperatlve fundb
will be available for construction. Under this pro-

cedure tho location’ survey “follows the *making - of
the cooperative agreement, and causes: the coopera- . ..
‘tor to share in the expense of the survey. - Similar

procedure is now employed in' coninection with most
of the For est road pI‘O]OOtS undcr tho 10 por cent
funds. .

Before the. adopmon of thls method hundreds of

“miles of location surveys had been:made with the

hope of securing cooperation,. which in. .many: cases

“has smce vanlshed leavmg the work of shght ,value

‘L

.o




~ddled constructlon.

/‘ ‘SHOWING RECONNAISSANCE SURVEY OF THE ALTERNATE" ROUTES FOR THE WHEELER NATIONAL MONUMENT TRAIL THROUGH L
THE BURNED-OVER REGION RIO GRANDE NATIONAL FOREST COLORADO

to - the"future.

‘gation or a. relatrvely inexpensive reconnaissance
" 'survey can be extended without great expense over
" a large m1leage of proposed prOJects. This explora-
o tion or pathﬁndlng not only furnishes estimates and
- data necessary for the Workrng out of the general

“"‘fl‘orest rodd plan and for any. desired cooperative:

"[agreements preparatory to construction, but at the
~ same. time eliminates: 1mposs1ble loca‘mons 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

v ‘kkthrough to the ond of the hne Wlthout loss.

PRAGTICAL EXPERIENCE ESSENTIAL. .

: In thrs prehmlnary enoqneermg work " the - one
f;1mportant consideration is the practical eXperlence
- of the field engineér performmfr the Work and his

' “ability to visually compare the quantltres and ‘con-

~ struetion difficulties with other similar’ prOJects on.
- which he may have made location surveys or han- .
Tt is found that the- quahﬁca- o

" “tions of the man have more to do with the accuracy

of hlS report and estimate than 1nstruments or other :

“means employed by him on the work. - :
One of the principal difficulties expemenced with

all estlmates has been the rapid i increase in the cost

- of work and 1nab1hty to forecast costs Whlch are
stlll soarmg :

PRELIMINARY AND FINAL SURVEYS. ;

Only prehmmary investigation: by the field engi-.

- neer is. made where the prospect of - further work
appears. remote, and it is also used for the review of
old surveys or preliminary lines which -have been
made by private parties or local officials. ' Under

the more:favorable conditions the estlmates from\
 this type of work can be used 1 in cooperatlve agree-

ments without a further reconnaissance. - As a rule,
however, the preliminary - mvestlgatlon is not made

(10)

A prehmmary engmeermg 1nvest1— ‘

if the chances are good for a cooperatlvo agreernent
-in the near future. -
Cooperatlve agreemen’os are gcnerally based upon'

80+ -called reconnaissance surveys, the work of which
is’ more intensive than the prehmmary ‘investiga-
“An cffort is ‘made to secure: an .estimate

tions.

within 25 per cent of final quuntltles.‘ ‘This may be

done by the experienced man with comparatlveb |

little instrument work, Whl].e the estimates of less '
experienced men will more ‘often fall outside of this -
limit regardless of elaborate observa‘mons, notes,";;

fplans, or computatlons o S

After a cooperative agreement has been entered} ‘
into and the pr0]ect has been ﬁnanccd loca,tron ]
veys are made in the usual manner, : ‘

‘In order to meot constantly r1s1ng costs and the
serious shortage ‘of men of experlence it has béen

" found necessary to reduce the survey and plan Work;iff
to the simplest possuble terms consistent with eco-.
“nomicallocation and d051gn and in keeping with the
In some  cases

where construction is light and locatlon condltlons RN
are easy the survey and plan Work will resemble the

_so-called prehmlnary survey . of railroad practice.

proposed construction éxpense. -

The relative experience and efficiency of the locating
engineer is found to affect the cost of the survey and
plans by a large percentage. In some cases on less
important roads-and under favorable conditions it
has been  possible to construct from an-intensive
reconnaissance surVGy Wrthout further 1nstrumont
Work ~

* During the season of 1917 Whlch was the ﬁrst

,followrngthe reorganization of forest road work in

accordance with the new act, a considerable length. -
of time was required in most districts for the nego-
tiation and execution of desired cooperative - agree-
ments ‘before the Burcau of Public Roads could be
authorized “to -make surveys preparatory to con-
struction. - While a  few location'surveys could be.




'startod early, the bu-

reau was not-in recelpt
~of. authonzatlon to be-
gin’ Work on the ‘ma-
ﬂ\-Jonty -of . them' until
after tho: mlddle of tho
'worklng seuson S

‘”WAR CALLS . THE - ENGI-
 NEERS."

’ A large proportlon
of the' experlenced field
" engineers of the organ-

ization answered the
first call of war and
ontered officers’ train-
_ing camps. Many of
the younger men rolled
-their blankets and pre-
pared to follow,moklng
‘it necessary to recruit
new ‘survey parties as
the work materialized.
Awailable -~ 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 tofurnishroad

builders to bocomo offi-

. cers:who are now tak-

- ing active parts
‘building the ‘‘road to’
Berlin.” It was, how- .
ever, a task to organize
and  train temporary
and relatively inex-
perienced survey and
field ‘men "to. bo' sent
out on a few'days’ no-

‘tice on mountain ‘road
surveys As many
men. as p0551ble with

western experience were secured. It became neees-

sary, however, to supply a considerable number
from the east where road bulldlng mgamza‘olons
' Were suspending work. ’

~ Although no surveys on section 8 prOJoots could

be completed in time, for bogmmng construction last
year, good resultc, ‘wore obtmned conqldermg condi-
tions and the wor k is progressmof this yeur in a'more
satlsfaotory manner as greater experience has been
gmned in the selection and plnolng of men who are
not so llkely to be called or aocepted for mlhtnry
servwe. o

v

] FOREST ROAD SURVEY WORK. N

Durmg last season and until July 1 of° this year,
the following number of projects and ml]cago of
forest roads had been surveyed by the office:

“TOP AND BOTTOM—TRANSPORTING MAILS IN WINTER ALONG-PROPOSED PROJECT, SHOSHONE
_ NATIONAL FOREST, WYOMING.

CENTER—OPEN-AIR LODGING FOR A SURVEYING PARTY.'®:

Slxty-[our prehmlnary 1nveet1gat10n projects. .. ........iu. 1,574
Fifty-six reconnaissance survey projects
’l‘hlrty-nlne locatlon survey pro;ects

. 795

) Total mllea"e all classes survey....’...k..'. S .-‘. .13,515
Much -of the work is located at- hlgh altltuoes

where heavy snow remains until late in tho spmng C

The streams carrying away the melting snow remain
at flood stage makmg them difficult to ford until the
last of June and in some Casés oven later;. In such:
places the snow may begin to fall again in September’
and often stops field wor]\ before October. Although
the work is located in every chmate from the tOI‘I‘ld.
desert, through regions. of excessive rainfall and
high tlmberhne altltudeq to' the frozen forests of
Alaska, the average season for efﬁclent work is short. -




“TYPICAL SMALL: TIMBER BRIDGE ON’ A FOREST. ROAD PROJECT ;

WHERE PERMANENT MATER]ALS ARE NOT. AVAILABLE.

: Under these conditions WOI’K must be orgam/ed and -
. rushed as fast as possible while conditions permit.

Although the locating engineer’s work, with its

interesting problems and the call of mountain and
~forest, is so fascinating' that he is rarely. content
v thereafter to live in the plains, his existence is a buqy :

one “and’ his hardships real. He soon learns to

' regard\us a luxury his bed made by pounding the
“earth’ with an ax to remove the stones and roughest
. projections, and mnever has- difficulty. in sleeping

without shelter unless the coyoteéhowl' too much;

- He is-also content with hH mormnrr bata in'an loykk‘
stream and never complains of an all day and 'night

hike to find camp, but the romance of the work gives

- way to. the most serious: problem ot existence when;

Coona lonrr lonesome reconnalsqanco ‘a week’s tmvel
‘-trom beqe, he Wake% in the mornmg to find that 1

‘e
.

¥

- newhborlv bear has - vmtod camp, destxoymo his
", llght grub pack. and. makmg away with tho bacon .
“upon ‘which“he had rehed for subsistence on his’
return JOIII’HGV If to. thls 18- addod the sadness of
finding that his horses have’ 'sllpped thelr hobblqu,
and dlsappeared complately; leaving him afoot, .
~hungry, and four days' from grub, hls “misery - is

complete, When a survey party sets” forth with'a -

~ standard camp, living conditions are: usually” good
~The hordslups are more often encountered on the

long reconnaissance surveys ‘when an- attempt is-
made to travel with little equipment, depending

‘ -upon game and good fortune tor, subsistence. . Some

sections can be trzwerqed more easily. by waiting for

snowfall and usmg‘snowsho(‘s or'skis. - In Alaska the

dog train is useful. " It is not an uncommon;experi-

. ence for the party to bunk m the snow. Wlthout
tent ’

Occasmnolly the survey must be (‘&I‘l 1ed alonrr the
f‘Lee of preelpltous slopés ‘and rocky cliffs - Where a
misstep or a loosened rock Would be disastrous, :In .

‘such cases long ropes from above suspend the. men
" or protect them from. accident: - In 1916 one miem--

. ber of a survey party. on this Work lost his: life from
- fall of:several hundred feet on, -account of not

,mkmw such. proeautlon. ,

LOCATING ROADS N THE MOUNTAINS

N

" The selection- of a location for forest roads 1n’, :

~mountainous reglons is influenced by a number of
k_‘consnderatlons in’ addition to.line and grade. . The
- geological formation may become a deciding factor,
 while it always has-an 1mpormnt bearing upon cost
~of construction and maintenance as well as ‘the -
; safety of the road for traﬂic. A study of the forma-

tion is not only necessary in estlmatmg the classifica-

“tion of excavation, but in order to so locate that after

construction the cut slopes and fills will safely with-
stand erosion and dlsplacemen’o Dunﬂerous ground
must be avoided.

Trouble may result from the sliding of unsupported
rook strata on steeply inclined beds lubricated with

~with tale or clay-like materlulb Irres1st1ble land

shdee of wet earth varyrng in size from very small
areas to hundreds of acres in extent may carry away
entlre cmbankments or close cuts until their mainte-
nance would become very dlscouraglng, if not im-
possible. Such slides may carry the road out -of
position Only a few feet in a year's time or may over
night carry away all trace of the road Wlth the effect
of an avalanche : " ST

In one case & reconnmssance surVey and study of
the underlymg formation showed that it would be

~cons1derably eheaper and result in a more satlsfac—

tory roadbed to adopt a location following a rugged
canyon, where considerable quantities of rock excava-
tlon Would bo requlred in preferenee to an, alternote
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SURVEYORS‘ CAMP AMONG THE FERNS IN OLYMPIA NATIONAL FOREST WASHINGTON.

route over eesy rolling- hmhlands where exea‘vatlon .

quantities would be less. . The casy. appearlng loca-
“tion was found to be the more expensive one due to
the fact that the road would extend for miles over the

immediate surface of a thlck strata of tough sand-

stone requiring small oxcavation quantities, but

unusually high unit costs because of the shallow i

cuts and the nature of the rock; while the canyon

route passed generally  through the rock débris

slopes below limestone ehﬂs underlying the sand-
“stone formation which appeared at tho rim of the
.. canyon. - The last location, although requiring the
excavation of larger quantities of rock, was found to
be the less expensive due to the lower unit costs.
The limestone also aﬂorded an excellent road
surface.

- Preference is USually given te the slope which is
most exposed to the sun. The rock formation on
such an exposuroe is usually more disintegrated, and
therefore weathered down to an casier slope which

will require less expensive excavation. The warmer-

slope will usually be closed by snow.for a shorter
'scason and presents fewer subdmmaoe problems.

SINGLE-TRACK ROADS CONSTRUCTED.

" Because of the hmlted Tunds the bulldllw of forest
roads frequen’oly becomes a question of “‘getting
through” and establishing communication with an

’_unsurfaeed harrow read ‘which will open up the ‘
‘country and serve . as . begmmng for further con-
‘struction as conditions make possible. | ThlS requires
that the grades be laid out with a view to future -
‘development in order that it may be necessary only
to widen the roadway and at the same operation
improve the alignment at the sharp points. '
If a single-track road is used, frequent turnouts " -
" aro provided at such points that approaching traffic
- may be seen after it leaves the first’ turnout ahead.
‘These narrow roads are constructed on lateral routes
or inter-community roads on which it is not expected
that heavy travel may set in at once..

Even on a road which is to serve as a connecting
link of an 1mp0rtant through hlghway, 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 ample turnouts; can handle a relatively heavy

“mountain road traffic which is more uniformly dis-
tributed” throughout' the day than on rouds near
thickly settled communities. -

On tho more important, routes-double-track roads‘ \
are built whenever poss1ble. Tho widths depend
upon the cost of excavating and the durability of -
tho material, the safety of the road along the edge .
of fill, and tho general difficulty of construction. It
is ~cconomy to avmd the. building of 1ntermedm’oe'

(13)
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TYPICAL SECTION DURANGO- SILVERTON ROAD DURANGO NATIONAL FOREST, COLORADO SHOWING RETAINING WALL

Wldths Whlch ato widor than ' necessa,ry for a smgle-
‘track road and t0o narrow for double- track

DRAINAGE AND STORM PROTECTION.

Raln and snow fall moro heavily and for a longorv

period in' the altitudes: at which these roads are
trenerally&locatod than in tho valloy regions. This
requires special atten‘mon ‘to surface drainage and

storm protection. The cross-section of gutter ditches
is-varied with the volume of water and tho nature

-of the soil. When' thero is little water to be carried

. the ‘gutter is decreased ‘and ‘so ‘graded that it may’

sorve as o portion of the Toadway. This is possible
when cutting through rock or durable materials
~which are not readily softenod by the gutter water.
Such variations of width result in considerable
savings in excavations on expenswo sections of road.
Notw1thstand1ng the fact that pipe culverts are

placed at’ frequent intorvals to carry tho gutter -

water across the road, it is necessary in many places
to make tho gutters: Wlder and deeper than ‘would
" be used on-the average State highway. Decp snow
drifts form along'the cuts and in the gutters. When
the snow melts the rate of run-off is very high and

v_ the gutters arc obstructed by the drifts which tend.
to throw the water across the road whore, if con-

centrated, serious damage may result. -Whercver

|-

(15)

'pmcmcablo slope} ditchos are used abovo the top of
" cuts to divert the water coming down the hillside

into ‘culverts. This relioves the road side gutters,

 facilitates tho rapid removal of meltmg snow from
the slopes above and often results in a saving of
* quantities by reason of the decreased W1dth of road‘
section which can be used in cuts. " ' ‘

~After. fills bocome settled the most dangelous”

points along tho road .are protected w1th a heavy

‘rustic guardrail or rough stone wall. . :
Although pr1mar11y ‘constructed for’ low-speed

traffic, it is found that the maintenance of forest

roads is decreased and traffic safeguarded by shghtly’j

superelovatmg curves sharper than 300 feot radius

in ‘order that approaching vehicles may keep tcf ‘

the proper s1de 'of the road W1th sufety

" BRIDGE AND CULVERT “WORK.

Pormanent bI‘ldgGS and culverts of standard do-"‘
sign areconstructed whon funds and matermls are -

available. “Howevor, it frequently becomes neces-
sary to uso timber or such material as may bo at
hand. Under present conditions the use of.steel

is avoided as far as possible. . The-long -distanco

from railroad genemlly ‘makes concreto very.expen-.
‘sive. . In many cases part of the structures must be
placed in advance of the grading and’ thereforev h




i

conéulerebly in front of any avalleblo Wagon road..

"l‘he matermls must then be carried ‘on peck horses
i gver steep trails unloss local timber or stone is used.

%‘Under these cond1t1ons structures of the types shown .

in the aecompanylng 1llustrat10ns are constructed

of peoled logs up to clear spans of 70 feet ek
~Inca dry climate and when using spec1es of tlmber

; f_selected for res1stanee to ‘decay timber structures
',are found to - have remarkeble endurance and are:

beheved to. be more econormeal n some cases than ~

. permanent structures, noththstandmg their reneWal

and - maintenance cost. This’ eond1t10n prevaﬂs,
‘speemlly 1f tho t1mber structure is 50 built that it
an bo renewed Wlthout ser10usly 1nterrupt1ng traﬁic

: and is loceted Where danger from ﬁre is small

S‘USPENSION BRIDGES OVER CANYONS

Suspensmn brldges Wh1ch can: be constructed W1th

- the labor. and equipment at hand are: found to be

eeonom1eal and well adepted to some .of the, deep
canyon crossings of rivers in"the natlonal forests. -
Many . bridges of th1s type are found in or adjacent

1 to forest areas ranging “from “'the  crudest home-
i made" foot br1dge of barrel staves ‘woven into-

tw1sted fence wire or light ca,ble, ‘which ‘gives the

k ;sensatmn of tight-rope walking, to the modern
~'1 suspension - ‘bridge . built after - good engineering
designs.

‘Some unique old bridges of. this. type,

- built ‘with inadequate stiffening trusses and poor <

* ‘wind anchorage, are found on old trails.

In fact; the

;st1ffen1ng trusses are’ usually negleeted to a consid-
" crable degree.

The" accompanylng dmwmg shows a suspensmn ‘
brld(fe being built this season by the Bureau of:

'Pubhc Roads over the Tr1n1ty R1Ver Cal,, on- the

IIawkms Bar prOJect Itis on a spur road to reach

hmrted forest. products, and is of necessity a very
“light bridge. -

In fact the: Wlthdrewal of some of the

. allotted funds and difficulty in securing the requ1red

cable under war conditions made it necessary before.
: boglnmng construction to decrease the loading from a.

5-ton to -a typmel 3-ton truck: The st1ﬁ'en1ng

" trusses shown in this design should provrde a rigid

The bridge is secured -

'agamst W1nd actlon by & pair of opposed Wmd
.cables plaeed belOW the floor and ad]usted to secure
lateral stiffness’ - by . pulling agan‘lst each: other
throughout the length of the brldge, the wind

stresses being carried to the shore anehors Wlthout

?effectmg the-towers. .

“Such bridges lend themselves to forest road and
trail work from' the fact that only the cable and a

- fowrods must bo-imported. - A long, heavy'cable,

~can’be~ carried . from the railroad . for many miles.

© over narrow: trails on the backs of horses, forming a

continuous pack train Wmd]ng its way: through the

;- ; : tlmber end along steep or erooked trails...-

zA/, el et : : s
]

_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.

Comparatlvely little  construction’ was ﬁneneed

and ready’ to beundertaken during last’ season, except

work . initiated under the old 10 por cent fund..
The Laguna road, 14 miles in length; in the Cleve- -
land. National Torest California, was constructed '

by the office from th1s fund, and its complotion has

opened up considerablo forest resources, at the same . -

- time making this attractive forest. available for the

recreational use of the people living in the hot
interior valleys. . Visitors may . now cnjoy. the ré-
freshing breeze from. the Pacific and at the same
time obtain magnificent views of the country to the
‘east in.the vicinity of the Selton Sea and the Imperml
Valloy: -

. Construction has been eompleted th1s season on -

“the last section of the Teton Pass road which con-

nects.the; Jackson' Hole in Western Wyoming with
the out31de world by way of Victor, Idaho. This .
will make possible the hauling of “agricultural and .
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forest products over

been a serious barrier to traffic.

. The construction of a 5-mile section of the Tr1n1t.y
R1ver road in the Trinity National Torest is being
carried on by day labor, extondmg a road prev1ously

‘built’ by this office. -

- construction Wlll ‘be done' this season on'the Heber-
< Fruitland and Dphrmm—Omngevﬂle pro;ects

Umh if labor can be

S DIFFICULT rnomc'rs UNDER WAY. '

The Alberton project in: Montana, along Clark’
I‘ork of the Columbia River, with alength of 4% mlles,
is now being constructed under contract, at a cost'of
“approximately $62,000.  This project .will- complete
‘the; worst remmmng section in the main’transconti-

' nental highway across ‘the northérn Rocky Moun-
- “tains' extending through Montana ‘and: westerly by
“way of -Spokane, . The accompanying photographs -
.show the_ beginning of retmnmg wall construction
“which permits the carrying: of . this'road on a very
“steep slope between the' Northern Pacific: Railroad
- and theriver.  Ivis typical of a number of important-
~“forest road projects where.it becomes necessary . to
“construct.a highway along o narrow canyon or gorge

already occupied . by
‘roads. . Construction

expensive and requires considerable engineering in-

vest1gat10n and. care..

“ular case are less than in' other cases where the road
construction lies-above the railroad. - In such cases

“the blasting and rock

with " the greatest care and ‘at much - expense’ to
prevent wrecks and ‘uhe t1e up of raﬂroad transporta-.

tion.:

River about 60 miles

is-now under construction by this bureau ‘on ‘a day
labor basis. . It is located along a' difficult section of RERRY . i
the North Shore road  and must, in' general, be ° The I‘lora—Enterpnse road 12 mlles in- length in.

A s1m11ar prOJect is. the Cooks-Colhns road in the
Columbia ‘National Forest, ‘State of - Washington,
located ‘along the: northern bank of  the: Columbia

o

a road whmh has heretofore

Tt is also expected that some

secured ‘ Lo

a river and oné or more rail: -
under such cond1t1on becomes |i

The' difficulties in this partic-

excavatwn must be conducted

above Portland. This project ~“CEDAR BREAKS'''ALONG THE CEDAR-DUCK LAKE ROUTE;.
SEVIER NATIONAL FOREST, UTAH. SCENERY SECOND ONLY TO
THE GRAND CANYON. -

blasted out of solid cliffs in ‘a narrow space above the Wallowa National Forest in northeastern Oregon:
~ the railroad. - The cost is estimated at about $96,000 is to be constructed during the séason by d&y labor
* for a length of 4% miles. ' On‘the Wind Mountain sec- - after fmlure to receive bids for the work. SR

tion of this project.
;of $60,000 per mile, -

‘The work will cost at therate - ' - 'FOURTE OF JULY CANYON PROJECT.
" High and expensive dry rubble E§ Constructlon under contract has been started thls ‘

-walls must-be built to support the road. -The com-' geason’ on o 12-mile section of the Fourth' of -July
" pletion of the project will extend a road up the Canyon project: near Coeur d’Alene, Idaho. This
Columbia Bank road ‘which was previously con- ‘section is estimated: to cost $140,000. * It is, in part,

‘structed to this point

by the State of Washington. - ‘located along the shore of Lake Coeur d’Alene and

“An’effort' was made to construct by contract this ~ will open up for:through travel probably the worst

“season 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 Mountalns by

spruce timber from. the forest to the nearest railroad way of Missoula and Spokane. .

station. It was impossible: to secure bids: within. - Following the travels of Lowis and Clark the 1m-‘
reason and it is expected that the worst portion - of portance’ of this great' northerly route across the
the ‘road will be constructed durlng the season by ‘Continental Divide caused Congress 'to appropriate

76693—18—3

day labor if laborers can be secured. :+ = ' §10, 000, with which Capt. Mullen, of the Un1ted‘




\roed in: the Black. H111s Nutlonel Torest, S. Dak., is

718

. States Army, undertook the survey and constructmn

of the first wagon trail across this region.: On July

.4, 1861, his survey had progressed. as far as this
B prOJect where he blezed a tree, upon which he in-.
- seribed the dete “From th1s incident he gave the -
f’cenyon its present name. . So far as known,. this is
' the ‘only original monument in existence on the

Mullen - trail, although- gramte monuments have re-

k }_‘ﬁ_cently been established - ‘at. ‘other pomts through
1+ Montana and Idaho to mark its location: e o

“The- cost of road building, ag well as the requlre-

S mcnts of. trefﬁc, have indeed. changed since. 1861, as

- shown by the fact that each mile of this part of the
" old Mullen: trail now. belng completed costs .more .
" than the amount gwen to the ploneers for the entrre
iy route.

- Bids- have been requested for the constructlon of

-~ the Sheep Creok and Yaak projects, in Montana, and -
~ for the; Cenyonvﬂle-(}alesvﬂle forest’ road, which :
* forms:a section of the Pacific. h1ghW£Ly, in Oregon

o HOWever, 1n the light of recent’ experience on other -
pI‘O]eCtS, it is doubtful if bids will be obtamed mak-
- ing it necessary to resort to construction by day
- “labor. Wherever 1t appeers necessery to proceed W1th
- Work ‘

CONSTRUCTION BY DAY LABOR

Construct1on by day lebor is now under way on thc

" Durango-Silverton road, Coloredo Th1s pro;ect is:

53 miles long and estlmatcd to cost 35233 OOO Tt ap-

~ pears to be one of the few projects Where an ample’
~ supply .of labor can be secured this season. The:

illustration on page 15 shows a typical section on one
end. of th1s road 111ustrat1ng the character of con-

: struct1on which will. be necessery on much of the

work. This partlculer section was built under an

v‘ earlier. contract, but the road is to be widened at
some of the worst points and the- retammg walls:re-
b nforced as a pert of the present project.

~ Construction is also to be carried on by day lebor f
pr0v1ded sufficient forces can be obtained this season,

“on the. three -following . forest” roads-in - Colorado:
- Rabbit Ears Pass, length 9 miles, éstimated:to cost

$20,500; Monarch Pass project, length 27 miles, esti-

ject, length 18% miles, estimated. to cost $36,400.
A 16%—mlle section of the Deadwood-Hot Sprmgs

to. be constructed this season at an cst1meted cost of
$57,500, if labor can be'secured. T
~In NeW Mexlco it has been planned to begln con-

-structlon ‘this seeson on tho following four. pI‘O]eCtS ’

Tijéras Cenyon prOJect in - the Manzano. National

Forost; the: Cimarron Taos project, in the Carson

Netlonal Forest; tho Hondo-Mescalero project, in the o
Lincoln- Natwnal Forest; and. ‘the Glorieta-Panchuela

prO]ect in' the Santa, Fe ;National Forest.; These

~ projects. aggregate 56- mlles in length and cost ap-
proximately $215,000. The. present Tabor situation;
. however, makes it doubtful if'much-can: ‘be accomé
phshed this season’on these projects. T
~Construction has been completed: th1s season on a - ’;'
tlmber trestle bridgo across Cass Lake in the Min-

“nesota National Forest, which will make possible.a’ -
projected State highway route across Minnesota ex-~ =

tending from Duluth on tho lakes.to a point on the:

~Canadian line in the northWesterly part of the State.
- .Construction by day’labor:is now under way on .

the Ozark road in:the Ozark. Natlonal Forost, Atk.;

‘between Russellville and Pleesant Hlll at an est1— |

mated cost of $60,000." : ;
An eﬁ"ort has been, mede to- arrenge for thc “con-

S structlon of a number of other forest road: prOJects
. this season. . The supply of :labor, however, dsiia
serious hand1cup, .and it is apparent.that the: pro-
‘posed. Work of the season will of necessity bo greatly.
curtaﬂed except in, certain locallt1es where unfavor-

able crop - seasons . or ‘dther’ unexpected conditions
have resulted in an edequate supply of local labor.
which is ‘seeking employment Contractmg con-

_ditions have been'so unf&vorable that very feW blds
‘have been received. o

Because of theso cond1t1ons 1t has been necessary

- to resort to. construction by day labor-on many pro-
“jects swhich: were. urgently needed: but.where con-
. tractors could not afford to take chances on bidding.

Under the:day labor, method:it would be possible to
close-down at any time without serious loss should it

be found inadvisable tocontinue work. The tem-
‘porary suspension of work would serve only to. delay

the proposed 1mprovements for the time being, since .

) ‘ -the Federal funds remain available until expended.
mated to cost $83,500; Sedalia-Decker Springs pro-

-'The force account or the cost plus system will not be

s¥omployed on any.of ‘these forest projects, since the

conditions -do not-.appear. to: W&rrant undertaklng

work on such a basis.

,WAR BRINGS BRIDGE BUILDING

- BACK TO EARLY PRACTICES

s .i ", By O. L. GROVER, Bridge Engmeer, Bureau of Public Roads.

War cond1t1ons and necessities govern. and must

. govern all our business and improvement activities.
 This will continue to be the fact until affairs are

broucrht,back to normal c)nd1t10ns after the close
of the war. 'We can not g2t away from this.:

. Every road-bulldmg prOJect Whether new. con- -
_struction’ or repair work, must be cons1dered in:its
bearing: on' the war Work of the country. -

The. elements affecting - highway 1mprovement‘ ,

under war conditions  include the labor problem,




““TOP, LEFT—BRIDGE: AND CATTLE.PASS, CALHOUN COUNTY, ALA;, COST $250. TOP.Y‘RIGHT——-STONE CULVERT IN CHICKAMAUGA -

PARK, TENNESSEE.. '‘BOTTOM, LEFT—HALF ARCH CULVERT IN POTTAWATOMIF_ COUNTY OKLA:

WITHFLAT STONE TOP AT BRUNSWICK, MAINE

oxisting because of the s_teadlly growing scarcity of 4

the country’s man power and the increasing demand

- for that power in-war industrics, and the limitation

in. the supply of materials needed in constructlon,
due to both transportation difficultics and 'to in-
_ability of the manufacturers to produce them.

‘TRoad building and  road ‘ropair work - must be
limited to the es=entmlly necessary work, the con-
struction of only such new roadways as ‘are indis-
pensablein the country’s war work ‘and the repair
work demanded : to: keop the hlghways in usable
condition.: -

Somo ‘additional constructlon may be carried on

whero local supplics of matormls are to be had with- - d
. othoer matorial—tlmbor, coneroto, stone, and brick.

out taxmg tho railroad servico and whero the situa-
tion is such that labor may properly be employed on
.the work, - : -
In highway construction attention. is paid most
ofton to tho bu11d1ng of the.road. Perhaps too little
attontion has been given to tho'building of bridges, a

-factor having an important part in the solving of tho-

highway problem. - In any construction work neces-

-sary under war condltlons the brldge problem is
likely to.be equally if not moro serious than that of
the road maklng part :

“large structures. :
. in any quantity for bridge construction.

BOTTOM, RIGHT—CULVERT:

In mmly'«comfnurlitios culverts and bridges must
be built, evon under war conditions, to keop the

‘highways in shape for use, evon where no new road

constructlon is undor way or Would be authorlmd -
MUST REVERT TO TIMBER. '

Steel has been the favorite. brldge material for -
sevoral yoars. It has been used for small as well as
At present steel is not available
-It can not
be had at all wheroe its use can bo avoided, while all -

" large steel construction necessarily must bo aband-
-oned or postponed until peaco and normal con- -

ditions return. . This situation forces tho use of
TFor long bridges and for temporary work whore -
the cost must bo kept down regardless of high main-
tenance oxpensos, timber is the material which must
bo used for suporstructures.  In small, permanent
structures concroto, stono, and brick .are excellent

.materials, preforably in tho order named. The.

character of the structure should be governed by the

‘material most readily obtained, though in some in-

stancos the available labor may be’ the dotermlnlng
factor.
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OLD WOODEN BRIDGE ACROSS THE KENTUCKY RIVER IN JESSAMINE COUNTY KY., BUILT OF HEWN TIMBER' lN 1838

\

e With a viow to help in solvmﬂ tho bI‘ldO'() problems

which presont themsolves undor the oxisting con-

'dltlons thore have been propared designs for small
. work WhGI‘O conerote, stono, and. brick can be used,

and Whlch will' produce permanent structures, and

for timbor construction where long bridges are nec-

ossary. - Tho plans have boon' mado to meet the

- usual conditions foUnd in any section of the country,

CULVERTS OF RUBBLE MASONRY.

Small structures, built even under the present war

* conditions, should bo constructed with a view . to-

permanonco. Culverts with ‘small spans can ‘be

- built readily, without tho use of steel; and of the

most substantial construction.

In locations whore sult&blo stono can be procured,'-
- culverts of rubblo masonry with stone covers may be

constructed where the spans do not oxcoed 4 feot.
Such culverts will prove satisfactory and will last for
a long time. 'An oxamplo is ono built in Brunswick
County, Mo. It is solid,.of fine appearance, and

~gives porfoct satisfaction. The construction is
simplo; and whore suitable .stone-is found in the

nelghborhood within casy hauling distance tho cost

should be reasonable.  In tho selection of the stone-

the most durablo should be usod.:

- The following. tablo gives the thickness and width-
of cover stones for culvcrts of 2, 3, and 4 foot spans:

Dtmenswns of cover stones

Span in Thickiess 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 lald in cement mor-
tar, and the stone slabs composing the cover should

"bo laid in mortar beds and the cracks botween‘

stones filled with mortar.
Rubble stono suitable for masonry is found in-

“many localitics, where there are no stones suitablo
“for tho cover. ‘Whero this is the case tho top may

bo made of reinforced concrete. This will require a
small amount of steel remforcement but will permit

“the use of a longer span. than is safe with the'flat

stone top. The construction of a culvert of this

“typo’ of spans from 2 to 5 feet is shown herewith.

This design - and' the specifications ‘are. made for a
weight of paving or ballast of 180 pounds per square

foot and to sustain a 15-ton. truck load. Where a
_culvert ‘of longer span is required permanent sub- .

structure can be built and -the superstructure made
temporarlly with timber. .

Whilo suitable stone for the rubble masonry. is to
bo found in many sections throughout the country

. thero are many places Whero 1t can not be Obtamed
(23) ‘ ’ '
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‘In somo localities: it may be dosn‘ablo to substitute
plain’mass concroto in pluco of the rubble masonry,
: .bccuuse of. tho d1fﬁculty in obtammg suitable stone

" THE GONSTRUCTION OF ARCHES.

VVhoro it is nocess ary to make longor qspans the

arch is ‘the only type of permanent structure that

can'bo built without metal. = The he1ght needed. and -

foundatlon cond1t1ons aro tho controlhng features in
 this. construcmon ’lho arch span will not prove

substantial without a, good' solid foundotlon either
~ of comented gmvol hardpan orrock. So 1mportant
is' this in seeuring permanency that. the arch should
ot be selected until after tho most thorough exami-
nation of the location. . In some streams the bed is
of such a character that there will bo no great diffi-
cultv in securing the proper foundation. In othors
~all sorts of conditions may ox1st and mako it dlfﬁ-
cult to prov1do one,

Where it is possible, the foundatlon should be on
* solid rock. - Where this is not possible, it is often
pmctlcablo to socure adequate foundations by car-

rying tho footings deeper, by driving piles or some-"
times by spreadmﬂ the footing over a wider area.

In all cases where solid rock is not, found tho problem
should be submitted to an onglnoor for solution.
Tho three materials: most used in arch construc-
tion are concreto, stono, and. brlck, proforablo in the
order named; :
It is'nocessary to carry tho founda‘mons woll bolow
tho'bed of tho stream. : For the smallor spans this
should not be less than 1.foot 6 inches and for the
longer ones notless than 2feot, unless they arelaidona
bed of solid rock. Rlprap and channel paving should
" be provided where it is- nocossary to provent scour.

Tn building arches of sfono or brlck, the top of all -

masonry should bo protected by copings of concretoor
by copings of large,selectod stone with grouted joints.

A road of any length usually will roquire many. -

small culvorts:  Those built in accordanoo with the
designs shown will prove satisfactory and durable.

They are suitablo for construction under present war:.

- conditions and will 'serve all roqu1romonts

In the South where the climato is not subject to
hard froezmg, common hard burned ‘brick’' may bo
used in building arches, but should not be used
where good ‘rubblo stone is. to bo had. In'the

colder sections of tho country brick does not give as
good rosults, because it absorbs mmsturo and dis-.

integrates by freezing.

The foundations should bo. carrlod to good firm -

material, and havo a minimum dopth bolow tho bed

‘of tho stream of 1% feot unless on solid rock. The

brick should be laid in coment mortar and bo covorod
with 1 inch of coment mortar ’prowolod smooth. -

TIMBER TRESTLES AND BRIDGES

(NS

Tlmbor may  bo used Wlth satlsfactory results
for both temporary and pormanon‘o structures,- and

to good advantage where brick, stono, and con- -
_creto are not oeasily sccured. Thero is hardly any

part of the country whore good timbor can not bo
obtained, and for : spannlng streams of conmdomblo
size tho tlmbor trestlo or brldgo is the usual type of
construction undor emergency ‘conditions. It is

often hard to draw the lino.as to just what is meant .
by temporary and permanont structures. . Roads .

and bridge building is determined by the oxpocted

‘uso, the necessity of early completion, probably most
often by tho available funds. ‘At present tho labor
- available must also bo a controlhng factor.” Bridges

will be built to last as long as they will perform the
required servico, though it may bo expected ‘to ‘ro-

place ‘them Wlth better and more permanent struc-
. tures- whon addltlonal funds aro ‘at hand or condl-‘

tions Warmnt

Tlmbor doteriorates unloss protoctod or treatod for k ‘

preservation, and. for that reason’is recommended

only. for temporary structutes and “where ‘other . °
~materials aro not ‘available. The ordinary life ‘of
‘o timber - trestlo or ‘bridge ‘can” bo pmctlcally .
"doubled by a good prosorvatlvo treatment, and if the " -
structure is oxpected to remain in uso boyond the -

~ natural lifo of the wood it may be advisable, in’ order
" to keep down heavy maintenance exponses, to uso. o

prosorvatlve treatment.

Bridges may be built of tlmbor to sorvo any pur- .
pose rcqulrod and will last many. yoars. . They can
not be so cconomically maintained as bridges of -

reinforced concreto, but so long as it is not practical

to make use of 1emf0rcod concrete the timbor struc- .
ture will: be. the one to build, but it must be borne in .

mlnd that it should rost on pormanont foundatlons

V TIMBER BRIDGES STANDING 80 YEARS

- That the timber structure W111 prove durable When

properly protected there is no doubt. A large num- .~ -~
‘ber of wooden bridges areé found in the Bastern and

Southern States that have been'in use from 40 to 60

- years and are still in a good state of preservation.
* One example is the wooden bridge, with a span 280
feet long, over the North River, at Bridgewater, Va.,:
which was built in . 1866. The timbers are mostly ‘

hewn pine. - Another. bridge is in Jassamine County,‘

-Ky., over the Kentucky R1ver, ‘built in, 1838. It
also is of hewn timber, cut in the mountams and

floated down the river to the site.

In timber construction the most dumble tlmber’ :
should be used that can be obtalned locally The .
general type of temporary construction. is' the'
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trestle

. trestles,. which are" shown . ‘herewith. - Tables are

given, made up. for extreme fiber stresses of 1,000, "
~°1,200, 1, 400, :and 1, ,600 pounds per. square 1nch in.
".order to: prov1de for the use of the better species of -

. timber to be. obtained -in’ the' various _parts” of -the
. loads of 10-ton trucks passing..

1, 600 pounds per square 1nch include long-leaf pine,
.white oak, and" Douglas fir., - - In the . 1,400-pound

tamamck, in. the 1,200-pound. class bald cypress

.and red cedar...

~.gpans” of from 10 to 25 feet. . +Piles- used should be

o dureble specles b

' DIRECT Loaomg A

o Yo sary. that labor saving. devices and methods
;'tbe used ‘wherever poss1ble in - all’ constructlon A

o  ticular picce of work, but Pr(’bably no cost reducing

o ‘Du Pont road in Sussex County, Del.-
“The line of the ‘Du Pont ‘Road is practlcally

- section! *New location was followed with' the' excep-

_ tion’ of ‘approximately two miles. '
"*~_wh1ch was  done’in this’ case, seemns. to' be' ‘gaining
“ffor the’ road is avallable for use; and the small towns

o ards of through auto’ traffic.

N DRAINAGE PRACTIGALLY PERFECT L’

’account of th1s flat nature of the country and of the
' ‘numerous’ ditches, a complete drainage survey was
- made necessary and in some’ 1nstances it was neces-

'kfsary to d1g dltches nearly a mlle dlst‘xnt from the

Des1gns have been prepared for: typlcalf

‘fcountry These des1gns are based on. concentrated |

.The. more zwallable timbers. Wltha ﬁber stress of"

- class is 1ncluded Pacific post oak Western larch and

' Norway pine, and ‘hemlock, and with a fiber stress
““of 1,000 pounds per. square 1nch red spruce, chestnut, .
The tables are, made up to include’

= yellow; pme, cypress, Whlte oak or: some equally

matorlals it becomes ‘increasingly neces- .
“was practically perfect, and now no. water can be :

\"11‘5‘,,;‘few detmls generally are worked out’ on any par-, ‘

- method has been worked out any more thoroughly :
‘and- successfully than direct loading on the recent . -
‘construction ‘of 'a 10-niile section of ' the: Colema,n\

f\lstralght there bemg only three curves in the lO—mlle ‘
' center, and:5-inches on the s1des
‘The pohcy of .mixed in the proportions-of 1 part cement to 2 parts -

. ,_locatmg the road: ]ust outs1de ‘of the small towns; -
' infavor with " the'people' of “the adjacentterritory,

. arenot’in any: Way troubled: or sub]ected to'the haz-

/The thiough auto traf< ‘
- fic,'on the’ other hand,is not' obhged to slow. down-
_ugnor does it encounter the many Cross’: streets that it
o .Would in’ passlng through the v1llages or- towns ’ f":‘

}The grades on th1s sectlon of the Du Pont Road are\

CONSTRUCTION 'U'NDER PRESENT. CONDITIONS

In ‘meeting the present day conditions llmltmg‘ ,
the construction of bridges local supplies of material -
‘and- labor will be- the  determining factors. e
-eral, the declsmn as to construct on. should be as. o
i follows e : R L

Keep large structures 1nserv1ce byrepalr Wheneverj; A

1t is poss1ble
- Put temporary spans on permanent substructures
Put in temporary trestles where’ it can be done ‘
‘Small structures should be made permanent,

make temporary p]le trcstle structures if the nature

of the stream does not make thls type 1mpract1cab1e e
- Where temporary struotures are not advisable tim-< . =
“ber structures may be protected so as to be more or 5

' less perma,nent ‘ 9 .

SUCCESS

road to carry off tho water. ThlS drulnage survcy

In gen-

. Where large structures are destroyed and rnust e
. be replaced to keep the road. open or where emer- ..
gency use requires the bulldmg of a new crossing -

“IN CONCRETE CONSTRUCTION

: By Charles M. Upham, Chlef Englneer, Delaware State nghway Department

ITH‘ the presont hrgh costs ' of “labor and’

assurcd that the drainage - on  this: section. of :road .

seen alongside the road even after a heavy rain. -
- Grading was carried on‘as for any road, but conn

ing. uniform compaction. of the subgrade,

The construction was standard concrete With

“special care exercised as'to the quality and cleanhness?
* of the materials, considerable stress belng lald on the:
']mspectlon of construction.

"'The roadway.is 14 feet: Wlde 7 inches deep in, the
The concrete was

of fine aggregate and 4 parts of coarse aggregate.

: Theonly ingredients . obtarned locally . for' . the
',construct1on ‘of the "road: was water, which - was

obtained from wells - driven about :a’ mile apart

s1derab1e ‘stress ‘was laid .on the necessity of secur--

R

alongs1de the road and was oonnected with 2-inch -

_In some instances a small elevated storage
tank was ysed, but where there ;was | a suﬁiclent

esupply of Water this was:not necessary

CONTRAST WITH OLD METHOD

On account of the lack of sultable materlals in the* k
' nearby vicinity, it was necessary that all materlals
“be delivered by rmlroad

_pipe; lines with taps at intervals of approxunately
150 feet.

The new feature on this partlcular construct1on |
_was the direct loading and method: of handling the.

matermls in marked contrast to the old procedure -




of ‘storing ‘the fine i
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
wore not distributed
~uniformly on the
subgrade, and quite
often - the wheelers
had to push their -

‘wheelbarrows  con-.

siderable - distance,:

‘while at other times

thers would bé’too
much . material on :
the subgrade, mak- -
mg itnecessarytoro:
move enough to al-
low room  for the.

.‘Wheolers to ‘work, ;

‘Careful records
kept of this method
show that ‘at least
in oneinstance thero -
was a loss of 10 per

_cent of tho fine ag-

;gregate and of 8 per.

. cent of the coarse,

aggregate.

With the materml

‘dumped on thesub--

3 . gradethereisalways.

S a chance that dirt.

‘ ~ will be picked up
from the. subgrade
when the material =

- is shoveled into the -
“wheelbarrows.

- When the direct

* " loading is used, this

* hazard of gotting °

dirt’ from the sub-
grade’ mixed: mto '

the " aggregates, as:

well as any:loss of

, aggregate, is ‘over- .

- _come entirely. - Not '

- only was the ma-

‘ . terialkept clean and.

| " ‘THE OLD METHOD AND THE NEW. DUMPING MATERIAL ON THE:GRADE AND HANDLING BY DIRECT
: agreat savmgmude o 1.0 "LOADING WITHOUT LOSS AND AT A SAVING lN TIME AND LABOR.




- gregate materi-
“als,butone com-

“were released
" USE INDUSTRIAL

“direct loadlng g

. ing that the ma-

, por‘olons, trans-
ported to the -

and dumped di-
e sk1p - Tor ¢ emer-

~ pilesof sand and .

“‘Were: seldom’

“gate fora three

structron of ‘the.
road are loaded‘

.freight cars into

‘maintained - ;
’the} frelght sta-‘,;»

,contalners

30

1 eliminating”
the loss of ag-

'

ple te handhngki
of’ the materials -
was  eliminated.
and app roxi-
mately 12 men-

from the m1xer‘ i
gang

"RAILWAY,

'Brleﬂy, the '

method  is  de- -
scrlbed by'stat— :

terials’ 10 : be~; <
used in the con- ‘

dlrcctly from -
box contamers
in correct pro-;
concrete mlxer
rcctly into thei‘
stock

gencies, -

’tone Were

tlon, but - these

used ' ol
~In thls partlc- o
ular ins tance the-

which held suf-
ficient' aggre-:

bag batch were transported to the constructron‘ by

‘means of an 1ndustr1a1 railway, but there’ seems tobe.
no reason why this same method: could not be carrled 5
~on by use of motor 'crucks.,
placed on each car and a train load of 15 cars hauled‘
. Containers were hfted from the cars

‘by means of a derrlck attached to the concrete mixer.
A Three men Were requ1red to dump the contamer into.
the skip and ©One man was, necessary on. the, derrick.
“to lift the contalners from the truck. ' After the;
_container was lifted approximately 4 mches it would

to’ the mixer.

clear the body of the car.

TOP——-SHOWING CONCRETE WITH A STEEL TEMPLATE
KEPT ‘ON:, FOR THIRTY DAYS

Two contamers were

BELOW——SHOWING EARTH BLANKET WHICH IS

,.'lhe transportmg of muterlals was carrlcd on
by threo. trains ‘handled . by an -industrial - engl—
Whllc ono train was belng loaded at ' the
frelght station, thc second train was -being hauled

‘to. the ‘concroto’ mlxcr, and the third train was
%bemg unloaded ‘at the concrete
“method Worked out. very. sa’msfactorlly up to - a

‘This

-mixer..

4-mile . maximum . haul,: and = with proper ‘equip-

_ment, there should. be no limit for the satisfactory

working of thrs method "The cars holdlng the
containers . are moved at the concrete mixer by
hand or by mule.




COMPLETE 600 ‘FEET 'IN. DAY,

It was necessery to have a s1d1ng for stormg the

_empty :cars near the mixer in order .to allow the:

_trains to pass.. This siding. was moved ‘each day
¥ w1th very little trouble and at small expense.
The epemﬁcatmns requn'ed that all concrete should

“be mixed’ one: end one-half minutes and there was

~no delay on .account of the dlrect-loedmg method.

. ‘minutes.

~The completmn of thc concrete road was prac-“']
“After the. subgrade was

~brought to.the proper. elcvutlon and uniformly. com- -
“pacted it  was thorou(rhly wet before the concrete
“was placed.” The: conerete was shaped with a.steel
template, approxunately 8 inches wide, which left

“tically standard practice.

- the surface comparatlvely smooth. After a short
- time the 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

101]er mcthod on the next section. Immedmtely

..the surface.
Under favorable conditions, epproxrmately 600 feet” -

of 14-foot pevement was completed in one day, all
“the. concrete hawmg becn leGd one and one—lmlff-

after finishing; “sun covers Were placed over the
concrete to protect it from the sun and wind.; These» :

" covers, constructed of wood frames cOVered ~with

canvas or heavy cloth, -were' supported about 6
inches abovc the pavement “Experiments - show'

‘that they are a great help in curing the concrete and

preventing the smell cracks due to qurck drymg of

ROAD COVERED 30 DAYS

As soon as- the concrete was sufﬁclently hard an *

'carth covering; practically 2 inches deep ;wWas thrown :
"~ on’the roadway and thoroughly wet, in which con- -

dition it was kept for appro}umetely 14 days. . The

‘carth ‘covering - was not cleared off ‘for 30 “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 the roedwey Wes c]eared and the road thrown'

‘open’ to traffic.”

Not .only hes the dlrect loadmg produced more
uniform and. better ‘concrete, but it has increased

“the output of a'plant. end at the same trme reduced

the cost of constructlon

NATURE MIXED SAND CLAY F OR

N 1ts ﬁrst completed Pedcral aid prOJect Alebama 7

hes contrlbuted an’ example of nature-mixed
tsend clay ‘construction.

“similar road. is nearing -completion in Dale County

The material for the surfacmg, derk red in color, was: |
“taken already mixed from depos1ts found near the

'work." Each project: forms a part of the Ozark, Troy,

and Montgomery road, the project in:Pike County
“being 9 miles in length und the one in Dale County :

“about 8% miles.

‘The project: egrecmcnt for Plke (‘ounty Was exe-,'-‘
cuted October 17, 1917, dnd work was begun with"
_county conviets on' October 26,1917, and on July 10,

1918, the road was complete except the culvert head-
Walls. ‘

Federal eld requested was &B]O 331, and the final esti-
mate will not vary matenally from these figures. .

October 17,1917, and work was. bcgun Wlth county
~ forces on Dcccmber 20, 1917,.and it is now about 85

per cent completed. - The estlmated cost of this road .

.was $20,064, or $2, 300 per mile;. and Tederal ald was
requested in the amount of $10,032. '
Excavation on both of these prOJccts runs between

+This road, in Pike
County, is in the peenut-growmg country Another

'16feet

The project . agreement estimate  was for‘.
- $20,662, or $2,268 per mile, and the amount of

~the most-careful . memtenence. :

ALABAI\/IA FEDERAL AID ROADS |

By J T BULLEN, Dlstrlct Engineer, Bureau of Pubhc Roads

.5 000 and 6 000 cublc yerds per mlle, and the netural :
'sand-clay surfaclng WAS' spread 16 feot wide on the -
Dale County project, and from.24 to-30 feet wide on. . -
‘the Pike- County pr0]ect and. approxrmately 0 -
,mches deep, loose, in both cases. L

“Little or:no.bridging was necessery on these pro-

~jects,. es the. location of both follows: ridge routes. =

Quite a number of double-strength vitrified culverts’

were necessary, however, and these ‘were put in.
In the case of Dale County: the width of the crown

of the Toad is 24 feet and the surfacing of sand—clay‘ .

sand so deep that éven walking was extremely diffi-

weult; has:-been converted to the condltrons shown in

the photorrraphs

The Pike County prOJect also tmversed a sandy s
‘ ¢haracter.(of 'soil 'and was for. the most part dcep‘, !
:sandy road before improving. -
“The Dale County project ugrccment was.cxecuted

«The: people in - these . two : countles are . deeplyk k
interested -in: good toads and: ‘expect to .give them -

from past experience that the memtenance is just as:
necessary as was constructron in the first instance. ;

~As well as being the main h1ghway between Troy, e
Ozark, and Montvomcry, theee projects form one.

-On:this work two out of four grade crossings - SN
were ehmlneted and the road which was formerly of

They have learned";‘ e




L

.- what has proven.

" of the main high- -
“ways from:Mont- -
“‘gomery into the -
.'Florida . Penin- -
‘sula. *' It passes:
~*through'a coun=
“try that has ire--
“cently developed -

'to. be two of the. -
- foremost . .crops -
in’ this :section;"
‘namely,:the vel- .,
-vet bean and the -
‘peanut. i A num-
:ber of mills have: -
“'sprung-up in-this

- section for ¢rush-
‘ing the nut, and -
~ivarious by-prod- .
ucts are also de-::

uveloped Thisis
“also " known as
“the'wire-grass
section of Ala-
bama, and is-a‘
“great cattle and’
~~hograising coun- .
try,, in’ fact;. on -
‘one day last win-
“ter in the. small
“itown:; of ; Ozark; !
havmg a popula- ,
~tionofiabout
1:3,000.people,
$18,000 worth
cofy h ogsswere
~sold: by‘,local !
farmers.i:
~.Onuaccount of
the fact that.the -
‘peanut and:vel-

et bean: are cash
crops ‘and. the:
- prices “haveibeen ;
i So.remunerative in the last year, the automoblles in
use in-the territory adjacent to this road:have in-
""creased 100 per cent'in number within a year. =

, The partlcular quahty of sand ‘and ' clay used in

surfaclng has in the past: proved very satisfactory-

foriroads havmg a'medium-amount of traffic; and

under medium heavy traffic, is only. ‘nominal; -
surfacmg iserves: equally Well durlng dry weather
and Wet seasons.m,-,_ T T R I

THE OLD'AND THE NEW. ‘AT THE TOP’ TAKEN OPPOSITE THE POINT:ILLUSTRATED BELOW -
. LOOSE SAND.,ROAD IN DALE COUNTY, ALA,; THE SAND BEING 10 INCHES DEEP AND THE ROAD LITTLE
MORE THAN A CHANNEL FOR DRAINAGE BELOW——THE NEW NATURE MIXED SAND CLAY HIGHWAY

‘on: account of ‘ the proximity of the: surfacmg ‘mate-~.
rw,l the expense of keeping this road in- Tepair, even:
2 The

IS SHOWN A

" JUNE RECORD OF FEDERAL AD. .
" The month of June is dlstmgmshed by the un-

ik"usually«vlarge amounts of money allowed for single

projects, having 11 projects for which the sums to
be spent by the States alone are in excess of $200,000

“each: " In all 135 projects were submitted to the
‘Secretary of Agnculture for consideration, of which

89 were executed in final agreement.  These projects
covered 1,448.601 miles of road and the estimated

expendltures to cover construction are $10, 220 236 91
Wlth Federal aid of $4, 215 640. 74




Wi isconsin"

had the largest

. number of proj- -
ects, 17, with a
m11eage of 65.92,
State expen-
“diture $568,
247.97, TFederal
aid allowed
$189,420.3 3.
Nebmska, how-
ever, leads in
the amount of -

- mileage, having
submitted seven.
prO]ects cover-
ing 257.78 miles

of roadforyvhmh
the State ex-
pects 'to spend
$460,395.91 and
Federal 'aid" to

the extent of-
$234,697.04 is
asked.. -
. 'Nebraska also
“submitted ” the
longest single
‘project,covering
‘asand-clay road
83.65 miles long
‘through = Kear-
ney, Adams,
' Clay, and Nuck-
olls Counties, for -
which the State
will ‘pay $188;-
683.09 ‘and’ the
Federal aid al- -
lotment is $69 -
341.54. Ne-"
© braska has " the
second longest

‘project of 57.37
11es w1th Ihi-

nois' running a .-

close second’ with two prOJects of 55.30 and 54. 50

miles respectively.

'The most expensive smgle pro]ect is $904,700 for‘

a stretch of 54.50 miles in' Illinois of bituminous

macadam and concrete construction for which Fed-

~eral aid to the extent of $407,115 was allowed.

“mated . expenditure by the State of$1,385,040.92
while the Federal allowance is $620,349. 0. B
" In the five projects subm1tted by Idaho covermg

99.36 miles of construction, an expenditure of

' $701,577.04 is involved, with I‘edeml aid allowance
of $271,000. Ohio has a single project of brick

ALABAMAS FIRST COMPLETED FEDERAL AlD PROJECT.
COUNTY THE PEANUT CROP OF THIS COUNTY IN 1917, WAS WORTH $2, 000 000.

NATURE-MIXED - SAND-CLAY ROAD IN PIKE

road constructlon, 16. 20 mlles long, -on Whlch 11;
expects to spend $761, 117 50 and has asked $165 000°
of Federal aid. ik ‘

Cahforma is going to spend '$210,668. 48 of its
money on ‘an earth road, 15.94 miles long in Shasta

~-County, and has been allotted $105 334.24 from ‘
Illinois also has the largest total expenditure of any '_’I‘ederal aid funds.

State, having only two projects with a total esti-.

Washington has pléﬁned a brldge in Lewxs County

“which it expects will cost $120,432.40 in addition to
* the allowance of $60,000 I‘ederal aid. . The shortest
fshortest smgle project is ‘of bituminous macadam

construction:in Rhode Island, being 1.15. mlles to
cost $40,918.35 furnished by the State and $11,500
from’ Tederal aid funds. , .
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FEDERAL AID IN DETAIL' FOR JUNE..

June 29°(

25,8015

L Project DU Longth i : L | Bedect | Teolect | istimated | Fodoral gd’
LV Qiate e rojec ' .ength in ; ¥ PO . state- | agreo- . Lstimate o cra a
State. .. No. -County. miles. + «Typo of construction. . ment ap- lmetit oxe-| | - cost. 3% | allowed.
) Lo : proved. cutcd. T
¢ Alabama. . 15| Houston..,..,..... 4.3 Sand-cla B P I . .| June 24 1$5 100 98 L1 82, 552,49
; ; . ; 18 | Jeflerson 6.0 Bituminous macadam ....... .|-June 26 23 735.87 |-, 11 867, 68
Arkansas. ... . 18’} Benton.. 6.05 | Gravel...... P .| June:-7 13, 537,98 6, 768,99
California.. 7.-Shasta......... 15,94 Earth....... ; ; .{*June 24 . 210, 668. 48 105,334, 24
Colorado..... ....... 3’| Lake and Chaffee. . 8.94 . iveaas $ .|-June - 27 62 614, 42 31,307, 21
: "4 | Garfield and Rio Blanco. 2100 :| Gravel or stone, and earth...... ..June 29 78 831:43 |2 39,415, 71
6 1 Prowers...iviiiivieiees 3.13 - | Gravel and shale........0....us Sedesizla| June 27 23 838,36 |:~.+11,919.18
Florlda [ERTRRE PPN . 4.50.De 8oto.., ... . 3.05':| Brick or asphalt concrete:. June 267 0iid..l . 58,961, 43 . 29,480.71
Georgia : .-3.| Valdosta, Brooks, and Lowndes. 6.80. | Sand-clay....... Junce 4 f..ieiaii.. 56, 045, 22 28,022, 61
B S 18 Dooly... it : 32,561 92 10, 000. 00
o 20.|: Carroll. d 47,181.20 20, 000. 00
+22 | Miltori. 36,080. 00 12,500, 00
Ly 25 | Candler....: 18, 574. 87 8, 500, 00
R 30| Cobb.. 35, 579, 50 15,000. 00
Idaho....0 . . .8 |.Custer. 71,327.42 23, 000. 00
D S BN do: 8,088, 87 2,000, 00
s 5| Lemhi.. 298,937, 99 135, 000. 00
ey 6 Idaho. . 243,988, 80 86,000. 00
S 7 uster........ ; 79, 233,96 ;1 25,000, 00
Illinofs. i i, 2 Will Kankakee an Biturtninous macadam and con- 904 700: 00 407, 115 00
. . ete
[SS R : 4 | Cook and Lake 21.85 ‘| Concrete........ 481 340 92, 213 234 02
Towa..... 0ol 2 | Woodbury..,. 55,30 | Eart, . . 141 193,09 34,285.90
RS kS : 3| Jefferson......... 20,53 (,....do.. o 65 719.72 16, 830. 55
! 4 | Delaware...... 14,65 | Gravel.. 108,651, 18 22,297,55
3 | Buchanan...\....... 15.52 1., ..do 83 785,41 22,141.35
) 76| Ringgold........ 12,00 | Earth. 59, 254,14 21, 086. 95
: ; 27 | Marion.. ..ol 18,00: 1.....do. 77,465.90 22,531, 85
Kansas............. 10 1 Geary....o.uviivaais vesiee 7.55 . | Concrete. . ‘152 702,06 22, 905.31
: Kentucky..' ..... ees] L Bond. . it 8:11 Brickotconcre 0., Cee Junde 24 214 193, 31 76,944, 89
: b ,+3 | Rowan........... Ceeeads 8.085 .| Earth..... “Fume 27|.L. e 48,400, 00 24,200, 00
e - o4 Carter.aiaiii e, 1127 |.....do.. ceavesries| June 29 124,813.16 62, 406, 58
Y - : 6 { Rockeastle.......... 7.20 :.....do.. S Tune 4oLl : 27,614 00 13, 807, 00
- Loulsiana........... 10| Richland........... . 7.77 - Gravel..... e [P AT s.iis - June < 4 90, 612. 62 41,743,00
Massachusetts.... 6 | Barnstable.......... L +1,818 | Bituminous concrete eidaieesns June 25 " 21,356, 04 10,678.02
Michigan = 0L Washtenaw ....veesvesivaineenns . 89.. 1 Conerete or brick.... June. 3 f.....i... 90, 838.00 28,900, 00
T 17 | Chippewa and Mackinac........ 8.00 .| Gravel.......: creeranans] JUE 22 68,921, 39 34,210, 69
. . -0 21 |1 Kalamazoo.ee.sesvas,in el 6.00 | Conerete. ... uereayruecsuisoioselasnarsnnss June 24 127,509, 36 60, 000, 00
R ' 23 |'Berrien..... Viieddeees SRR Sl 3043 | Macadam.oi.oveiiasaiiidieee. June 10 )00 42, 650. 19 21,825, 09
Minnesota.......... 4 | Crow Wlng.,......... PR 74,476, 47 30, 000. 00
o ’ 5 | Freebori.... ooeieianedoviniiie 57,987, 62 23,100, 00
. 8 | Winona....:.. 24,000, 00 12, 000. 00
; . 18 | ' Wabasha..... 39,557,838 15,000. 00
., . 33 | Murray,..... 74,775,830 25, 000, 00
Mlssissippi. LTI 1’| Itawamba. . 129,458, 84 60, 000. 00
) 9 .27, 696, 12, 000. 00
‘ /o011 -27, 580, 20 10, 000. 00
13 20,967, 43 8,000.00
- 18 : Gravel:: i, 10,987, 35 5,000, 00
G : 27 5,80 |veeadOricronsas 25, 201, 00 10, 000. 00
SRR i 29 +-2" 6,00 | Slagor gravel. 33, 564. 96 15,000. 00
" -Missouri.,." B 27007 Gravel il sies i 39,353.50 9,813,37
SR 09 f 09,3951 Gravel and macadam., . 47, 630, 05 23,815.02
Nebraska.., 2 Nemahaf Otoe and Rlchardson.. - 587,871 . Gravel and earth...... 82,420, 36 41,210, 18
el S| Halle.ool, el Viiieds 32,25 | Barth. o, 0iiiills 39,848, 16 19,924. 08
. -:4 | Cedar and Wayne.......' ....... 38,30 | Sand-clay.... 89,044,901 | " - 44,522,45
T K%?rney Adams Clay, and 83.657 ..., 138, 683.09 |, 69 341,54
: uckolls. : » ; :
10 ¢ Lincoln. ., .0 vyanait POV 19.11 Earth......... ...... : 43,027, 97 21,513.98
12 ' Logan and McPherson.......... 1710 [ 0...d0eeeaidtn, ; Civievenselas.dOiias 36,215, 92 18,107, 96
-17 Lancaster... 10.00 - ,....do.. . Cewedia June s 3.1 . 40 155,50 20 077,75 -
.81 Lyon..... 00 dodL e . Jewsof June 127000 65 915.30 32 957,65
'13 | Grafton..... L6l |"Gravel. ..., il Tune 4 [l 15 980, 25 7 990,12
17 1,29 | Bituminous gravel concrcte:.... June 27 1Ll 20,295.18 10,147.59 .
<1 9,694 | Gravel, - concrete, bltuminous Sediuddid June 20 257 341.26 . 59 212. 68
S ‘ : macadam, . ; : ! SR :
2 15.40 | Crushed rock or gravel surface FEPTRRPITS PR [ Sl 108, 067, 61 : 54, 033. 80
8 21,80 | Macadaml.surisesenisersinsinnins June. 22 : 89 101, 68 44, 550, 84
15 . 1L.50 . Conerete.c.vanadiiiatiniinn P “'138 997,02 69,498, 51
2 | Wyoming. . 2,59 - Bituminous macadam...... 51 800. 00 25,900. 00
.'8°| Chenango... . 11.44""| Bituminous macadam... 223 800.00" 1. 111,900.00
: -4 | Chautauqua.. 4.30. | Conerete...... Vewdiilin. sod : ,86 000.00 43, 000. 00
! =+ 71 8t Lawrence . 3.48 *| Bituminous macadam . .. . g ‘66 572.11 --33,286.05
B L Wayne . i, e il 3.21 Bltgmlinous macadam or con- June 25 64 010 00 - 32,005.00
S ; : i hy crete ; e : B
LT SR T | Fulten: ' 1.06 Macadam, tar surfacc June. 26 21 102,00 { 10,596‘00
North Carolina.....|" 6 | McDowe. 7.69 rth. . 0.0 June 14 40 021,43 15,000.00
e 11 | Lenoir.. 1.782 Concrete. ardaveeatane, ...do. 35 073.04 10, 000.00
: : : 15 ;' Guilford .. 14.55" Bituminous macadam June 26 834.41 10,000.00
5 219} Rockingha: ir8.21 5| Topsoll.ueuyivinaiiliiia o ..do..... 28 614.05 " .. 10,000.00
: Sy V22 Alamance . . June 25 74 258.92 (. 25, 000. 00
North Dakota......} - 9 Grand Forks 11, 403,21 5,701.61
It 11 1 -9 981,42 4,640.71
P 12 48 122,671+ 24,061.33
13 ‘14 714,02 7,357.01
18 26,032.91 13,016. 46
o 17 20,268.49 10,134.24
. : Ay s 26 7,128.0 3,564.00
. Ohlo.. -, 19 761 117.50 165, 000.00
S 2l . ; 29,400.00 12, 500. 00
Oregon. eeaainin PR . 394, 643.70 180,000.00
T8 T8, 13,917.75 6,958,
. } .9 : 41,926.50 20,963.25
< Rhode Island... R 3 . 40,918.35 11, 500.00
. South Carolln N b . 12, 505. 02 5,955. 51
: 6 . Bridges.. 54, 678.53 .27,339.26
Tennessee ..... J 3 10,66 Water—boun .84 145,52 ; 40,000.00
4 12, . 99 474.76. - 49,737.38
e Texas.. © 3 85, 016.79 42,958.39
4 - 37,568.10 18,784.05
29 12 843 95
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FEDERAL AID IN DETAIL FOR JUNE—Continued.

' loerggeet | Tl Longth § e | et | ey Estimat a | wea Lald
. | Proje N ) Length in state~ agree- stimato ‘ederal al
: .SW“- . v Now C“‘%*‘,ty v miles, T?’p" pf construction. « | ment ap- |ment cxe- cost :-allowed. .
L ’ . DA - " | proved. | cuted. -
TeXASeuveernnsesnnn 54 5.30 | Gravel or macadam ceod) June 7). - $14,341.80 - $87,170.00
D : BT 4,67 | Concrote slab .| June ! o 97, 137.05 +46,353.45
) 71 1.77. | Gravel.. .| Juno N . 14,326.95 7,163.48
. C72 2.75 ....do.. . . , 990. 00 4,999.50
Utah ...... [N O I ) 44:89 . |.Earth... 1131,132.10 +65, 568. 05
Vermont ........... 4 \ 1.44 *| Gravel. 17,015.09 " 8,507.54
3 . - . 8 1.20 | ....do.... 15,656.44 | .. 7,828.22
Virgmia..’.‘.....'... it 3 Dllzabeth City »+-3,45 | Conerote.... 77,412.27 . " ' 34, 500,00
) B 7 Albomarlo.... 3,163 | Macadam. 35,504.:66 17,752.33
8 0.043 |} Bridgo 17,574.04 8,787.02
9 3.06 | ConcrotB.an...'uyuu.sn. 69,017.39 30, 600.00
e 11 112,161 | Water-bound mamdam 42,103.70 21,051. 85
. Wagshington........[ . .= 11 0.35 | Bridgo...u...iote 120 432.40 - 60,000.00
‘West Virginia...” 2 *t7:°2,01 " | Brick on concrete has L. . | 53,333.50 "*-9,000.00
: 5 2.54, | Concrete....... I I . ‘ 50,895.90 | 18,000.00
7| Wetzel, .. L2900, do.. K R PR ' 23,900.00 0.8,645.00
: 15 | Jackson.. . 100 1.....dou.ea...... 21,000.00 .10,000.00
Wisconsm ........ . 2 | Manitowoe........ ... 0.61 Loncrete bridge. . 23,465.10 7,821.70
3 Konoshgeaeowensvanin, 1.50 - |, Concrete 28,290,138 0,432.04
5| Ocontoand M 6.58 - |' Gravel 32,240.35 10,746.82
.6 | Oconto.. 214 ) S IR s [ P 14,321.36 4,773.99
7" 'Waukesha 3,65 'Watcr-bound macadam 30, 749. 07 10, 249,69
: 8 | Dane.. 3.41 | Concret®ueen....iuo.... 75,761.35 25,253.78
12 100800 v i 2.71 | Water-bound macadam.. P D Vie . - 80,925.84 10,308.61° .
20 [ Langlade....oueeeiiennniannsss 6.21 | Gravel..........ooveennn. RPN S - 39,083.51 13,027.83
21 | Brown..... 3.80 Concrete S T W Wl 80,994.53 26,998.18
23 | Lincoln, 4.15 .| Gravel.. 29,379.97 9,793.32
25 | Marquette.. 416 | Topsoul. 17,932.59 5,979.86
26 | Wood 2.82 | Gravel. 17,014.25 5,671, 41
27 | Forest and ¥ . £ 6,29 | Earth.. 22,012.32 | . 7,337.44
30 | Kenosha............ . 1.44, | Concrot 27,875.93 | . , 201,98
42 | Rock...... el 2,42 ...d 51,183.27 17,061.09
. . 46.| Waushara.....iioicieidiinne - 10.3 Earth ..| June 23,841.40 7,947.13
) 47 | Vernon.... ceees 1 2.86 ....do;.. . .| June 23,177.00 1,725.66
Wyoming.:........ . 4| Niobrara... cedenes [ S T s T S P 11,998.64' 5,999.82
: 10 | Platte.... . - 1.21 Earth and 2 bridges........ . L . 5,672.16 | = 2, 786.08 R
19 | Natrona.....o.ooiiieniiiienaan 39.09 | Earth, sand-clay, and bltllml— .| June 27 219,349 44 109,674.72 D
AN N ) ) - nous concrete. P AN Pt
) 21 Lineoln. Ll Ul L 6.59 | Earth..........o......... T 20 004.38 . 10,002.19
Total. ....... 135 [vvdy i . ............. ' 1, 448.601 10,220, 236,91 | 4,215, 640,74

COST OF NEW ]ERSEY ROAD SYSTEM

State nghway Commlsswner Thompson, of New
Jersoy, ‘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 for labor and materisls: - He .
says that: the $15,000,000 supposed’. to 'become
available at the end:of ﬁve years for the-entire-655 .
miles of State Jhighways will be - much below the
amount needed. . In. the orlglnal estimate made in

©1916 ‘the cost ‘Was,placed at $16,000,000, with no

- allowance made for bridges, which were estimated at
from $5,000, 000 to $6,000,000.: The legisluture has
since added two addltlonal routes, increasing the
cost - $4,000,000. Other items add " to -the . cost.
The: cost of materials: has increased from 50 to 100
per cent and labor from 40 -to 70 per cent.

’
’

FOR HIGHWAY IN FOREST PRESERVE

Tho New York ‘constitution restricts the buﬂdlng
of roadsin the Stato forest preserve. Lx1st1ng roads
run along the' casterly ‘and westerly borders of ‘the
Adlrondacks, but do not pass through the preservo..
An amendment to the constitution will be voted on
at the Novombor olection to'remove tho restriction
s0'as to permit tho building of a Stato highway from-
Saranac Lake to Long Lako and thence to Old Forgo,
by way of Bluo Mountain'and Lake Placid. The:
‘road will have to be provided for by the log1sluturo
if the amendmont is adopted

_ WORK ON MAIN CALIFORNIA ROADS,

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

according ‘to & member of the California nghway

Commission.’ Tho part of the road from: Vallejo-

County line is a'first-class ml—macadam road, and
from the ‘latter point to Suscol it is' paved. The
“portion under construction is that’ from - ‘Suscol to
Napa, a distance of 4 miles. - Work on the Jamison

Canyon road from Cordeha to Napa, which has'been
“closed’ all summer, promisés to be completed s0. the

road will'be open for traffic’durin  the winter.

* MICHIGAN MOTOR ‘LINES SERVICE. /i
Tho Mlchlgan hlghways commlttee, appomted byk
Governor Sleoper, is working out plans for tho do- =
volopmenb of 1nter01ty trucklng and rural motor :
oxpress service. Surveys are being made to ascer-
tain *the “localities avallable for truckmg The -
roturn 10ads system is 1nclud0d in the plans Motor ‘

truckmg was alroa,dy started before the organiza-
tion of the commlttae and Was steudﬂy doveloplng

TO LIMIT TRUCK L.OADS

A bill is to' be mtroduced into the Pennsylvama.

legislature this coming winter’ to limit the weight of

loads which trucks may haul over the 1mproved'_

roads of that. State.
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: 7’ struction and maintenance:.
" and expendmg funds for road. purposes has also been

STATE HIGHWAY MANAGEMENT

r ITI—I ‘an aggregate length of some 2,500, 000

“In an’ endeavor fo segregate the information which

. might prove useful in: the further development: of
' highway .management, a-very: thorough investiga-
- tion hag:been made durlng the past few.years by :
- the Bureau of Pubhc Roads as to the organization,
“ personnel; powers, and ”dut1es of ‘the. respective
~State and. local hlghway management
“has: also mcluded the classification of . the h1ghways

The study

and 8 study of, the procedure followed Jin their con-

prommently placed in the study. .

LA separate chapter ‘has been prepared for each
e State in" which the subjects are dealt with in the
o Lfollowmg order: Development and results of State
- participation and control of road work and. the rela-
. tionof State’ to local control; orgamzatmn, personnel :
e dutles, and powers. of State and local road oﬁiclals
e classrﬁcatron of State and local roads w1th partwular‘
L reference to control and bas1s of payment 1nclud1ng =

methods of selectlon powers ‘of State h1ghway de-

"partments in' grantrng aid, procedure in makmg
,surveys, lettmg contracts, and the control exercised .
- by, the State ‘and local officials over construction

and maintenance; sources-of State and local funds,

1nclud1ng bond issues, basis of allotment and appor-

tionment: of State’ funds, and the- relatlon of State

to local funds,, and  the. amount- avallable for road”
S purposes durmg the latest oalendar or fiscal year

m1les, a normal’ annual expend1ture of i
Y. $300,000,000; a traffic which, expressed in”
¢ horsepower, would probably exceed 125,000,000, the ¢
"jh1ghways of the United States ]ust1fy the .most
- serious attention of the Nat1on in their construction, . -
o upkeep, and management
' its own highways, there have developed 48 different -
e varretres of highway management, and as. in most‘l'
©of the States ‘the task has been passed on down to .
the .counties and even the townships, the develop-
ment of h1ghway management truly ~presents. ‘a..
‘ «“Joseph’s coat” in’ the:variation of method. . ‘and -
‘ It is manifest that among all these systems
of management varying as to intrinsic methods and
+ - defects and in the relative efﬁc1ency and inefficiency
- of their. operatlon much' that is good has developed
- and much that is wortliless may serveas a negatlve ‘
f demonstratmn for future development. )

As each State looks after

iThe method of raising.

CONTROL AND PROCEDURE

B By M 0. ELDR[DGE, Assxstant ln Road Economlcs, G.G. CLARK and A L. LUEDKE Englneer Economlst of the Bureau of Publlc Roads

A chart’ accompames each State chapter, v1sual1z~

‘1ng the organization of hlghway departments, the -

apersonnel duties and 'lineés: of responsibility and

control over road ‘affairs and’ the relat1on existing. -
between the State and. local forces. =~ ‘
Toﬂowmg the publication of State chapters and?

‘charts in “Public Roads;” the results of the whole

study will be preséntoed in tho form of tables, charts,
and text so arranged and analyzed as to'enable the

‘reader to obtain g comproehensive knowledge of the

‘subjects treated without reference to the State’

chapters except for details. - :
The chapters for the ﬁrst 6 States are presented &

a8 follows:

ALABAlVIA

‘ DEVELOPMENT

State part1clpatlon in road 1mprovement in Alabama ;
consists” of - money  aid to a State-wide system. of
State trunk roads and: technical advice ‘extended on
request. to local road officials, and is admmlstered by

- the State h1ghwav department. i oo o
.. State interest:in road improvement was ﬁrst mam-, L
.fested in 1911 with the passage of a.State-aid law

which made the fund from the net earnings of State

_convicts available for- d1str1but1on to the: counties to -

~pid in-the: construction of main- thorouuhfares
State-wide system of. trunk roadsidesignated in 1915
by the State legislature and-which' conprises: about: -

The

.2,700 ‘miles, or:5 per cent of the total road mileage'of =

the State, now receives the aid extended by the State.
.~ As this fund is limited in amount and the initiative .

in construction is taken by the county boards, the"

results so far with State aid comprise a series of

“systems of ‘roads .of local - 1mportanco, instead ‘of

trunk roads connecting the various sectlons or im-

~portant towns of the State.

About 1,400 miles of the State system have. been» -

“improved. of which 659 miles had at the closeof 1916

been improved by means of State aid: At the close

of the same period about 6,000 miles or. 10 8 per cent

of the total road mileage. of the, State had been im-

proved by surfacding, the cost ‘having been borne in
a small. way by the. State and the remamder bv local
funds.., . 0 "
- Road and brrdge expend1tures durmg the year 1916'

: ,compr1se $102,422 of State funds and $83 962 of local’v ; "
- (36) i L : FEE C
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: funds c}.pondcd by or under the supexv1s1on of the
- State highway commission.

about $4 000,000 of local funds over which the com-

" nission’ exercised no supervision was expended by
. local officials.

‘In 1917 the total expenditure was
$2,669,022,

ORGANIZATION.

The roud forces of tho Stute and the relatlon ex-

isting between them is shown on this page.

State.—The State highway department is' com-
“posed of a-professor of civil engineering at the Ala-

During the same period’

The Commlsmon ‘thus had jurisdiction
“over about 43 per cent of the c\pcndlturoq w1thm the
‘ %utc for road and- brld«ro purposes. S

- pointed by the governor. -

ment of a system of State roads, and ‘hois required
when requested by :local officials to 'serve- as an
advisor over local road matters coming under the
jurisdiction-of. the officials -requesting his services..
Other powers and duties of the State highway de-
partment are indicated on the chart in the appendis.
County —County authorlty over road and bridge

affairs in-Alabama is vested in boards compoqed ‘of

officials elected by the voters of the’ county, or ap-
‘These boards in generahave:
bro_ad powers over the roads under their jurisdiction.
+In 43 counties. of the. State the govcrninv board
deqmnated tho' court of .county - commissioners ' is’
composed of a probate judge as chmrman “and one

PEOPLE, :
LEGlSLATURE L ALABAMA
GOVERNOR - - 7
Co, |
: STATE Cooal - ]

CONVICT LABOR "~ STATE TRUNK ROADS

"7 77| STATE HIGHWAY coumssuon}— -

| STATE HIGHWAY cnemzzn]

\

[ - ASST.STATE HY.ENGR. ]

l CHIEF CLERK I

| —————{Resmzm ENGINEERS, 4]

e COUNTV ROADS ‘
COURT OF COUNTY COMMISSIONERS 43 -

ORAFTSMEN l

| SURVEYORS I

OR COUNTY BRD. OF HWY. COMMRS. 1 ——;-

GRS

I
A
|
|
I
|
|
|
|

STATE TRUNKROADS
" INspEcTORS ETC ]

[

[ FOREMEN- CONTRACTORS ]

CONVICT LABOR °} . . HIRED LABOR .

OR SUFERVISOR OF ROAOS

o 4[ CONSTRUGTION AND MANTENANGE DISTRICT .
— COUNTY ENGINEERS 25 I : OVERSEERS

e mspm'ons £7C. ]

+ [[__FoREMEN - cONTRACTORS .|

¢

‘ STATUTE LABOR I

| convicT LaBoR ]

[ HiRED LagoR | ‘ »

bama Polytechnic Iilst»itttfe, W116 is sclected by the
board of trustees of that institution, the State
geologist, and threé civilians appointed by the gov-

" emor of the State for terms of four years. The
v e . ' . .« . P ’
chairman of the commission is elected from its mem-

bership. The Stato highway engineer elected by the

commission is required to be a competent civil engi-~

ricer experienced -and skilled in highway construc-
tion and maintenance. ‘He serves as the executive
officer of 'the commission, its sccretary, and is cus-

“todian of the records of the State highway depart-

ment. Such te(‘hmcal assistants and clerical force as

may be requlred are upp01ntu1 by him with the con-

sent of the commission.” The State highway engineer

“has unlimited supervisory charge and may take
‘active charge, with the consent-of the local officials
affected, over all matters pertaining to the improve-:

commissioner. from-each of the four dlstucts of the
county.: All members of the board are elccted b\
the qualified voters. . ' -
In 23 counties the govermng board demgnated the
county board ‘of rovenues is composed of " five
olective members.’ The ‘chairman is elected from

‘thie membership of the board. . | )

“In one'county the orovcrning'board designated as

~ the board of county highway commissioners consists '

of five members appointed by the governor.

The county-board as above constituted muy em- ‘
ploy a county engineer or supervisor of roads to act”
as the executive oﬂiclal of the hoard.in road and
bridge “affairs” coming under their jurisdiction, - or
they may divide tho county into- districts and ap-
point overseers who have charge of the work pet-
formed by . statutory labor.




authority - of “the State hlcrhway engineer.
plans, specifications, and estimates when approvcd

*gecount or convict labor.

el

CLASSIFICATION, CONTROL AND PROCEDURE., n
Thc 55,446 1n11es of pubhc Toad in Alabama are -
o divided for the purpose ‘of ﬁxlng responslblllty for
" control; constructlon, and -maintenance into’ threc‘
groups; namely, State tlunk roads, countv hwhways,‘

» and county roads.::

.’ State trunk roads comprise 32 routes w1th ' totql
mileage of 2 ,700 designated by the State’ leglslature '
a Roads of thls group may be 1mproved at the expense
" of:the county or at.the ]omt expense of the county:
‘ ‘When at joint- expense, apphcatlon for
- State ‘aid for a des1gnatcd road orsection’ thereof,

and State:"

and" a ‘certificate’ that  the county’s portion’. of the

" estimated. cost is’ available, is' made by the county .
The apph—“
cation. is: exammed by the State highway engineer
“and:if deemied feasible and if the State’s portion of -
cost is available, surveys, p]ans specifications, and:

‘ostlmates of cost are made by the resident engm(\orf
' jmorc inhabitants are. required to' maintain’ at’ their™ -

© expense one ‘public’ hlghwuy crossing the county in -
‘a’ northerly or southerly dlrectlon and one pubhc‘

‘ hlghway crossing the county:an casterly and west- -
‘erly direction.
‘county courthouse.

hoard to the State hlghwav commission.

~detailed thereto, -or by the. county engineer under
The

by the State highway cnmneer are transmitted to
~the county board with such recommcndatlons as
" may- be pertinent. :

When the. estimated cost exceeds 45250 the kav :

" may be advcrtlsod for contract or'executed by force

B blds are opcned in open session of the county board,

~'which is attended. bv the State hlghway engmecr or
© . his repr esentatlve. \
owest rosponslble bidder, or all bids may he rejected

Contracts may ‘be let to the
~and the work executed by convict labor or forco

"';or supervxsor, or an engineer. detalled by the’ State
.~ highway englneer If by contract, the contractor

© “files hond In" double the “amount of the contract.
The bond rnust he acccpteble to and’ approved by

B the State “highway commission.

“The work 'during progress is under the | supcrvmon

: and inspection of the county engineer or a resident

- engineer . detailed by the State hiffhw.ly engineer if .
e requested by the. county board and is: subJect to.
" frequent, inspection by the State hwhway englnccr»

or - his . authorized, represeutatlve Monthly - pay-

' ments may be made covering 85 per cent of the com-.
plctcd Work as ev1denced by an estimate prepared:
" by the engineer in charge of the work and approved -
. by: the State. hlghwav engineer, and transmitted to.
. the plobatc ]udf"(‘, who  draws' a warrant on . the
B ‘county treasurer in, f(wor of . thc contractor

After $1,000, has been espended from county funds,

portlon ‘of the total cost

.conviet : dopartment
- constructed are  maintained by ‘the county with

- After 30 days’ publicity, - :
.malntalned by county boards: w1th county funds ¥

- The State highway: department has no jurisdiction
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and 1f sat1sfactory, is ucceptcd ‘'The payment there-‘

_for is made on’ ‘receipt of final estimate prepured 30
days after the work has been ‘completed: -

" Final:. X
payment of ‘the reserved 15 per cent and any other, :
balance due is mado i In'a similar inanner.. L

(‘ounty convicts: may be employed or hired f1om"

“or "to, or ~éxchanged.. with the govomlng board of

another county for road building purposes; or'State”
convicts may he employed under terms of a contract,
entered into- by the county “board and’ the State
Roads of  this group when

county funds under the instructions of and suchct
to the approval of ‘the State highway: engineer..

When thc'county neglects or fails in its duty, main‘— R
“‘tenance is ‘executed undcr direct supervision:of the

Stato th‘hWily engineer, the expense thereof being

doduc ed from future allofments made to the county.

" County highways. ~—Counties containing 200,600 or

Both roads are rcqulrcd to pass the
Power is given to countles of
this class to raise funds for this purpose.- .
_County roads comprise all other public roads of tho,
State and. are located, constructed, controlled, and .

over roads of this group unless requested to do so

‘ by the county officials havmvr the proper JUPlSdlCthn

“account, under suporv1slon of the county enouneor Lﬁ,”‘ L ‘ REVENUES’

State iunds f01 hlghway 1mprovemcnt are dcrlvcd
from the net proceeds of the State convict fund

. which amounts to about $154,000 per annum. A
sum of $10, 000 or $20,000 Wlth the approval of the -

governor is set aside from this amount and used. to -
pay salaries of the State hlghwoy department.  The:

" remainder: of the funds is divided equally ‘among
‘the 67. counties of the State, and is used for con- -
_struetion of State trunk roads condltloned however,

on the. county providing: an" amount cqual to: thc‘ :
allotment made. - When:the county provides funds -
in- addition to the amount rcqu1rod ‘the governor? 3

may if ‘an unapproprmted surplus is. found .in the.
. State treasury, allot additional funds to'the county
provided that the amounts so. allotted do not exceed : "
-$4,000... All funds allotted by -the State remain in-
t..~the. State treasury until. dlsbursed ‘on the order OIi
, “the State highway commission.

& the State audltor on order of the State hlghway com- -
_+~ mission druws warrant on the %tate treasurer in favor

- of. the county treusurer for paymcnt of: thc State g

» County.—THo 'county:road- and brldge funds are:
secured from several sources:. ' L
:1.:All - males betwecn thc :wes of 18 and 45 and

ey 'y not, otherwise loga]ly exempt are: rcqmred to labor:
‘Each .,-mlle block of road as completed is 1nspectcd :
‘ "by the State hwhway eno'lneer or: his representatwe

on the pubhc roads for a period fixed by: the: county:
board - This: pemod may not oxceod 10 days per:
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year, or-in heu thereof the board may exuct a cash:

‘payment not to exceed $5.
" -2, The revenues accruing from a hcensc tax whlch

. may be imposed by the county boards upon vehicles
 using the pubhc roads brldges, and fermes of the'

county e SRUSEE

3. Any surplus funds in'the county treasury, may'
by order'of the county boerd be tmnsferred to the ‘

. road and brldge fund

;o

for constriction of system of Stato highways and

* technical advice and ‘assistance rendered. to -local
officials at their request and is- effected through the :
' State hlghwa,y department. o
~ The highway law, éffective in 1912, prov1dcd 2
fund for road. construction, for the appointment
‘of a’ Stato highway engincer, and tho" administra- =’
tion of this"fund. . This fund was divided by law. "
as f0110Ws Seventy-ﬁve pcr cent of the amount col-;

{
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The proceeds of an ad velmem tax levmd at'a:
rate not to“¢xceed onc-fourth of ‘one’ per cent on- all

‘ taxable property in thc county Sy =

BONDS.

Bonds for rom'i and brldge purf)oscs may be 1ssued
* by the counties in"an amount not exceedlng 3% per'ﬁ

cent of the assessed valuation of the county and at

" a rate not, to exceed 5 per cent.. Beforo, bonds’ arej
“issued, the questlon must be submitted to the

. quahﬁed -voters .of- the county and a favorable
- verdict returned by a majority.-of ‘the voters. - The
.type ‘and term of such bonds is. not spcmﬁed by~
'State ]uw t

ARIZONA

DEVELOPMENT
Stute partlclpetlon 1n road” 1mpr0vement in Ar1-‘

zona is of recent origin; is offective in each’ county'
of the State, consusts of money. md to the countms

lected in each of the 14 countles constltutmg a sep-

“arate fund” to' be- ‘administered by the State engi-

neer, with the. approval of ‘the board of superv1sorsf
" of the county ‘concerned; and 25 per cent of that
collected in'all ‘tho counties” const1tut1ng a fund to~
be administered by the State’ engineer ‘with' the
‘approval of ‘the board of' control. ’ Thcse funds aro.

provided by a State-wide tax of 1 mill. At that timo
the board of 'control was composed: of tho governor,

_the State audltor ‘and a civilian member appomted'

by ‘the governor. _This board was replaced in 1917 ..
by the Commission of State Instltutlons, cons1st1ng_. .

of. threc appomtwo members.

A system ' of State highways comprlsmg about 13"
. per’ ‘cent of the total mileage of roads in the Stato

"‘has been des1gnated by.the county boards, with the

e approval of the State highway department for im- -

provcment under the direction of tho State highway

department with funds allotted by the Stetc and . 3

prov1ded by the county boards

e o




: \of accounting, correspondence, and .records. . Thoe
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;- On January-1, 1917, 375 miles; or about, 3 per cent
of the totel road mlleage of the State, had been im-".
”“proved “Of this total all but 3 rmles had becn im-
proved under the State-aid plan v
" Arizona is sparsely settled and has at 1ts dlsposal
4 limited amount of funds for the improvement of
‘roads and bridges essential to the development of the
. “resources’ of the State. IIOWever, soil"and climatic
«conditions -are of such nature in a major portlon,
*of the State that roed construction and maintenance
_can be carried oub 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 countles) was expended by or under the
‘superv1s1on of the State highway department This
amount is included ‘in the total expenditure of-
$1,088,221 made by State and local forces for road

‘o and brldge 1mprovement during’ thet .year. In

. 1917 the total expendlture from all sources Was‘
81, 569 422, :
‘ : ORGANIZATION

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

“State.——The State hlghway department is edmuus—

3 tered by the State engineer, who is appointed by the
e governOr for a term of two years.-

He is assisted
in the central office by an office engmeer, in'charge
‘of engineering matters, and a ‘chiefclerk; in charge

- necessary  force of technical assistants, stenogra-
~phers, and clerks is appornted and their rate of com-
pensutlon fixed by the State engineer. S
-~ For admmlstretlve ‘efficiency and convenience
" the State is divided into four englneermg districts,

-each administered by a division engineer, who re-

" ‘ports to the State engineer and. represents him in-
“all highway ‘work, | cither edv1sory or supervisory,
in, his . district.- D1v1s10n englneers are provided -
: Wlth ‘assistant and resident engineers, who' serve
~ as chiefs of survey and - loeatlon partles and as

. engineers’ in:charge of construction. - .

‘The State highway department has charge of the.
construction of all work financed wholly or.in part.

-with State or Federal funds, and is required to serve

- in an advisory capaclty to local officials or to detail

’ ,capable technical assistants- to take charge of .and
* superintend local work when so requested. -

~.County. —Count1es in Arizona are governed by

o boards of supervisors, each composed of & chalrmun

- and two members elected for terms of two years.
- The clerk is appointed by the board, and the county -

) treasurer an elective ofﬁcml is its ﬁscal ngent The

- board so’ constltuted ‘has charge of all road end'

-~ bridge matters in the county where county funds ar c

- used and has" the power within statutory limits to .
flevy taxes expend the proceeds and - to establish,

. open, and construct roads and brldges -
has appointed a county englneer, who ] subject to the -
orders of ‘the board of .supervisors, is the adminis-

“county.

Afactory manner.

trative official in charge of all road and. bridge work
instituted under their direction.

arranged to: keep records of their road and bridge

expenditures'in accordance with the cost accountlng ‘
system used by the Stato hlghway depertrnent thus.
providing a means of readily comparing the-costs of '

similar classes of work throughout the State.

. County Highway Commission. —On petition of 15
per cent of the tax—paylng voters of the county, \
“addressed to the county board, requesting that the
tax-paying voters of the 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 of five menbers, res1dents of the

the disposal of the commission,: Whlch has full powers
over construction and may cooperate with the State

~highway department to secure Federal or State aid.

Special district trustees —Under certain statutory

" requirements  a board ‘of three trustees may be
elected by the. voters residing in a dlstrlct not ex-
ceeding 10 miles in length and 1 mile in width.
’Thls board has churge of all road work in the dlstrlct b

CLASSIFICATION, CONTROL, AND: PROCEDURE

‘For the purpose of fixing responsibility for control
constructlon, and maintenance, the 12,075 miles of

.public road in Arizona are divided into two groups '

State highways and county highways. -

‘State highways comprise about" 1,600 mlles of

pubhc road selected with the epproval of the State
“enginecr by the boards of county superv1sors for

improvement under. the direction of -the State de-

partment with funds. prov1ded by tho: State road

fund. - When a project has’ been approved by the

State engineer, surveys, plans, specifications,  and

_estimates of cost are prepered under’ his dlrectlon,;

and when approved are forwarded to the county

_boards of supervisors for their consideration and
In actual practice  the- State englneer’

approvel
exercises ‘at his’ discretion’ the authority vosted in
him over the expendltures for roads of this group.
In’ speclﬁc instances the. counties have provided in
addition to the, sum or 'sums allotted by the State

sufficient’ funds -to completc Q pro;cet in a satls-k ‘
Constructlon is carried out- by -
force eccount conslstmv of convmt or: paid labor

- Each county .

“All county boards.
" have, on request of the State highway.department,

“The commission'is required to'investigate =«
~ all roads named in the petition and to prepare plans, -
specifications, estimates of cost, and a full report on"
‘all roads of .the county. or on cach road or roads
‘ speclﬁcally 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
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- under 'the general supervision of the division en-
gineer - and' his assistants.
allotted to counties with the consmt of the com-

. Convict . labor  when

mission of State institutions, together with the special

‘funds provided therefor, is oftcn used in conjunction
with the portion of ‘the 75 per cent fund accredited
to such counties.  Contracts for pubhc works are
‘prohlblted by Statelaw in Arizona.” When the work
is exccuted by force account, semimonthly pay rolls

‘and expense vouchers aro submltted to the State -

engineer, who, in conjunction with the commission
~of State institutions or the county supervisors, pro-
vides for the payment from the funds allotted to the
" project. The completed roads are maintained by
the State, using either the 25 per cent fund or the

75 per cent fund, ‘whichever may be available at the |

. time the work is requu‘cd _

 County highways. —County hlghwuys compmse all
other legally designated highways of' the State.
They are opened, constructed, and malntmned by

organizations oxist within the county.” A large
“number of trails are used as highways, but not

having been officially  designated by the county

board as highways, county funds can not be expended
thereon. -
. REVENUES

State —A State-w1de tax islovied at the mte of one
.~ mill on each dollar of valuation on all taxable prop-
“erty in the State. - The proceeds of' this tax are

~ *divided into a 75 per cent fund for allotment to the
~counties and-a 25 per cent.fund for the use of the -

State highway department The 25 per 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 vehicle act produced about $125,000.

There is also a special fund amounting to $65,000

" per annum for the expenses incurred in hlghway con-
struction with the use of convict labor,
are all available for the support of the State hlghway
department, - for allotment to meet TFederal aid

funds, and for the construction and 'Inuintenuncc.

- of h1ghwayq and bridges. .. |
- The method. of handling. these funds and of makmg
--'approprmtlons from' thein _dlffcrs according ‘to the
- fund from which the money used is to be.drawn
and'in the following manner:
" to be.paid for out of tho 25 pel cent portion of the
* State road fund, out of the motor vehicle license tax,
or out of the speclal fund for: the use of - conviet
labor, must be approved by_the State engineer and
‘the.commission of State institutions.
" under such project must-also be similarly approved.

~The allotment to cach county from- the 75 per.

cent portlon of the State road fund is made by law

These funds

All projects that are

All payments

the counties with county funds or by the highway. _$100.

‘"‘commlssmns or- district boards of trustees, if such

and amounts to 75 per cent of the State road tax
collected in that county. . -All projects to be paid

for from ‘this fund must be approved ]01ntly by the :
Stato engineer ‘and the board of supervisors of ‘the

\

county concerned and all payments 1 under such pro-
ject must be similarly approved. :

On somo projects where funds are used from both'

75 per. cent fund and 25 per cent fund, the project
is approyved by the State engineer, commission' of

‘State institutions and board of supervisors of the ' . -

county concerned and: any specific payment is mado

“with the 'app'rov.al of the State.' engineer and either
the commission of State institutions or theboard of - .
‘supervisors of the county concerned, accordlng to

the fund from which payment is made
‘County.—Additional funds for the counties to be

cxpended under the supervision of the board of

superv1sors with the advice and assistance of the

‘State engineer when requested are provided by a o
tax levied at a rate not to exceed 25, cents on the .
A $2 poll tax is levied on all male. mhabl-‘ ‘
_tants between the ages of 21 and 60, residents out- .
side the limits of cities; towns, and vﬂlages, and who -~

are not’ otherwise legally exempt. - Highway com-

. m1ss1ons and bourds of trustees for. districts:also -

have power to levy special taxes for road purposes
within their jurisdiction.

' Bonds.—Bonds may boissued by the county boards ‘

of supervisors when authorized by a majority vote of

the property tax paylnw voters and when a COunty s

highway commiSsion- has been legally constituted.

The bonds are required to be of the serial type, bear. .
not to oxceed 6 per cent interest, and may not run-

10n0er than 40 years.
Slnklng fund’ bonds’ bearing not to - exceed 6 per

cent intcrest, 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 specml road district or the district may lovy o

special tax for a perlod not to exceed five years and -

at a rate not exceeding 75 cents on the $100.
+ There were $295,000 of county road and bridge

“bonds outstandlng onJ anuary 1, 1915.

ARKANSAS

, DEVELOPMENT
State partlclpatlon in road 1mprovement in Ar-

kansas is of quite recent origin, and of State-wide -
. The State highway commission, established:

in 1913 and limited to an oxistence of 30 years as o

_‘division of the Department of State lands, highways, =~ .
and: 1mprovomcnts has ]urlsdlctlon by the terms of -
" an act of 1913 over all State and Federal funds pro-:
vided for State aid for road improvement of a gys-'
tem of State roads comprlsmtr about 6 per cent of tho' L

scopo.




~road mlleage The advrsory board of the State hwh-
way ¢ommission, however, is required .to recommend
" the amount of funds to.-be expendod by the State on

cach: partlcular pro;eet Funds; for -State-aid pur- -

poses, exceeding in’amount funds: provided by the
Federal Government have been prov1ded by the
lerrlslature s

Prlor to 1917 the aet1v1tles of the hlghway com-

~ mission ' were limited .to ‘advisory. and supervisory
. duties connected: with. prOJects financed by local
" funds. ﬂConmderable work-in connection with the

preparation .of plans and . speclﬁcatlons for roads,

‘and more  especially. :bridges, has" been done by

the organlzatmn at- State expense for the beneﬁt‘
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Thus State superv1s1on extended to 49 per “cent of-
‘the total expendltures In 1917 total expendltures

Were $3 335,262.. o o
' ORGANIZATION. 5

The orgamzatlon of the hl(rhway forces and thelr
relation to cach other is shown by dlagram .
* State.—The State IIlghway Commission i is a d1v1-
sion of “Tho Stato department of State lands; hlgh-
ways, and 1mprovements “The. commissionor, of

this department who is ehalrman, and two mem--
bers appointed. by the governor, compose the State.

hlg,hway commission. The chalrman, _subject -to
the approval of the comm1ss1on, selects the State
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- of county, - townshlp, and dlstrlet 1mprovement
‘boards. . =~ - . ‘

The laws require that all road or brldge 1mprove-
ments throughout the State, executed from specml
tax lovies or bond issdes,: be constructed in “ac-

~ cordance with plans and’ spemﬁcatlons prepared or
approved by the State highway ‘commission.

‘About 3 per cent of the road:mileage of. the State
has been hard surfaced ‘the expense of construction

“being . borne by counties, townshlps -or special dis-
triets.. . In 1916, tha highway commission expended

- $55, 483 on’ account of its duties as technical advisor:

of local officials,: and’ supervised or furnished ;plans

" for. work . costlng :$1,683,549, .which was financed
“from bond issues. - The total expenditures for 1916

by all road forces of the State reached $3,443,887.:

highway' engincer; who is required- to bo a- graduate’

civil engmeer of some reputable school, and who-is
skilled in'road building and surveymrr i

The head. professor of civil ' éngincering at- the .
-State university of Arkansas is exofficio consulting

engincer; of - tho  department of State lands, th‘h-

‘ways, and improvements. - o
_Theadvisory board :of the Stato hlghway ‘com-

m1ss1on ‘limited to an-existenco’of 20 years, is com-

posed: of the Stato highway: -engineer, tho consulting

engineer above referred:to; and a member appointed

by the governor for a ‘term of two yéars. No State

or Federal funds may:be-expended by ‘the highway -

commission’ for. road  construction ‘or’ 1mprovement

‘unless ) speclﬁed amount therefor has been 1ecom—

mended by:the adv1sory board.”




;' The number .and.. compensa“o’idn\ of ﬂm ;yregu‘lar‘_
‘technical assistants and other employees of the -com- -

mission is fixed by law. Among the more important

- duties of tho commission are the following: To pre-.
- pare and approve plans and specifications: of, pro-

posed improvements financed in partwbyState funds,

~ and. to supervise all such work during construction;
~ to supervise maintenance of such work when com-
“pleted; to prepare and furnish when'requested by’

local officials plans and specifications for-road im-

_provement financed with local funds.: To preparc

a uniform system of blanks and to require local road
officials to make detailed reports thereéon at stated
intervals and to investigate any road improvement

" or construction in progress in the State; and. to

make reports thereon to the governor should irregu-

- larities-of - administration. or construction: be ascer-"
tained. o
.. The. approval of  the. highway commission is
“required before the appointment of an engineer by
a county or road improvement district becomes valid.
County.—The governing board of the county is the

county court, composed of the county judge, all of

~ the justices of ‘the peace of the.county, the justices
being apportioned on a basis of one justice for each -

1,200 qualified voters, constitutes the quorum. court

~or levying court which lovies taxes and appropriates

funds for-the use of the “county court. - However, no

. township may Have less than two. justices. - These -

officials \are elected for terms oftwo’ years..” The

" county clerk and the county treasurer,are; respect-

ively, clerk and fiscal agent of the board." The county

- court is in charge of all road and bridge work of the

county, appoints a superintendent of public dirt roads,

creates road districts, and appoints overseers therefor.
The county courts of six counties of the State are
- required to employ-a county highway engineer, who

is the ‘executive officer of the court in all road

~and bridge work. - The county court may authorize

the creation ‘or organization  of. special: road im-
provement districts... The organization is- made in
accordance with statutory law, which requires the

" county court to ‘appoint three members to consti-

© tute a governing board of the district.

~-oub_construction. ‘They ‘may employ attorneys,
-erigineers, ote. IR )

roads: i

: _ he ¢ Districts
when legally - organized: have - the-power to - levy
taxes, issue. bonds;- enter into contracts, and carry

'CLASSIFICATION, "‘C.ONTRQL; AND PRQCED'URE,:. ;

, 'Ii‘hcf ‘trcr)'m‘lj‘milf’eagé‘ of roads in Arkansas is ;'a,'béurt

150,000, and for purposes.of fixing, responsibility for

administration, -construction,: and maintenance, is
divided :into . two . groups, State roads and county

. State roédé.%(}bniprisin‘g a s&s’pembfzﬂ:oﬂf 3,000
~miles of intercounty-seat réads, and such other rural.

=

" Ttis the intent of the highway act of Arkansas to~

follows: . - .~

-plans, specifications, and -estimates' of cost which
are required to have been made or approved by the '
~commission and which bear the approval of the

ipost roads as may-be designated by joint sigreeme'n‘t” L |
between: State’' and ‘local: officials: ' Roads:of 1this. =~ -

class‘are constructed under ' State"supervision: by

local funds.

means of Foderal or State funds combind wih the

\

distribute equally among ‘the various counties of the

-State - the fu_hds"pro’Vide; by the ‘Federal Govern- .
ment and by the State legislature. “However, the -~~~ '
funds at the disposal of the State highway com- . °
mission are:distributed only’to counties or districts * -
furnishing satisfactory:evidence that the local organ- < *

ization is willing and’ able to bear its share of the =
cost of “construction and the entire cost of main-
tenance ' when completed. . The: procedure: is ; as’

: "JI‘hG’Clof}r‘ ‘cotu:rt is rQqu‘irje‘d;k £ present to ‘_kthe’ b

State highway commission  preliminary “surveys,;

county judge, together with’evidence that the road:

has been legally established and opened, that funds
available . to meet the county’s share of the.cost of “
construction, and that maintenance will be exccuted '~ - .
by the'county after completion. ~ = o
" “When aid is requested by a road improvement
district, certified copies of all 1égal documents, publi-. -
cation notices, petitions, -acts of -the board of com- = "
missioners, bond of officials, and all legal steps taken . .

from the inception of the. district. to the ‘date of .

making the application, are required to be furnished

to' the commission' in addition to the data required

from- the .county..: The county courtis required to '
“furnish certified copies of all notices or orders given.~ =
'by or under authority relative to the district or any .
official acts of the board, and to pledge the good faith . . -

and resources of the county to carry out maintenance
when the road has been completed and become: a
part of the county system. R R R M S L

provement district boards has-been approved by the -

commission; the application  is presented to tho

advisory ' board which ' recommends to the State

‘highway ‘commission a specified ‘amount of Federal - e
or State funds:for allotment:to the project for con- -
“struction purposes...’ -, . R E R A s

After tho project has been favorably rocommended =
by the advisory board, the local officials, county or . -

district, present to the State highway commission
a projdct statement; showing in such ‘detail ‘as’ will -

enable the commission to ascertain,:(a) whether the -

project conforms to the regulations of act 105 of tho

. actsof 1917 (the State aid act), (b) whether adequate

funds or. their equivalent are available by or-on
behalf of the applicant, (¢) what purpose the project -

" will serve, and how it corelates with the other high- .
way work of the county, (d) the administrative con= '

trol. of and . responsibility. for.:the: project, (¢) the

practicability and economy .of the project from-an . = "
engincering - and construction standpoint,. (f) the. -
-adequacy of the plans and'provisions for the proper

maintenance of the road when constructed, "
" Each statement is required ‘to be accompanied by

a.copy ‘of the proposed: contract: and:bond: together -

/. .

When. the data provided -b‘y‘ 'thd’.‘c‘o‘ﬁnty? or1m- -



. features..

o ~sion" on forms. supphed by the commission..

B thh copies of all documen‘os referred to therein, and |
."a. sketch map showing. tho general location of pro--

osed project and all main contiguous transportation

the followm%general conditions:
The local board is required to give: duo pubhclty
" before: accepting bids for construction purposes.

. The 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 materialsi to be furnished.

“Copies of the notices of

ublicity and of all bids re-
~ceived ‘are: required to

0 furnlshed to the -State

" highway commission sufficiently in advance as to

_enable the commission, if it so desires, to havo a
~* ropresentative 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

-+ its pro rata share of the lowest bid unless proof be. -

produced that .the 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 bo dane conveniently.

" Malo convicts confined in the State pemtontmry

“may be omployed by counties or road 1mprovomont‘

"districts for: road construction purposes, subject,
however, to the 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

“curred in connection with utilization of the convicts
for road constructlon purposes is borno by the county
- or district.

- The onglncor omployed by the board Wlth tho‘

approval of the State highway . commission is. in
- charge of the work durmg construction ‘and. is re-
. -quired, to exercise strict lnspoctlon and suporv1s1on

- during the progress of the work.

Vouchers for partial payments at 1ntervals of not
ploss than one month and final payment when the
work is . complotod are_ submitted by ‘the proper
~county authorlty, the county judge; or the distriet
, ;1mprovomont board to the State hlghway commis-

monts of tho State ] portlon thereof are made by tho
& chmrman of the commission to the proper ﬁscal agent
- of the county or district. ~

'

“The' State’ ‘highway .commission requlres that the -

board in churge of the work keop tho records of such

- work in &' manner proscrlbod by the commission, and *
; itho commlsswn may at any time inspect such roc-
ords, roquire certified copies thereof, and withhold -

payments for such’ portlon of the work as has not

" been completod in accordance with the contract.

Maintenance is oxocuted by the county with funds
( .'ralsod by the imposition of a three-mill tax and'in

_accordance with the rules and rogulatlons of ‘the
' Stato hlghWay commission,

4

on.an agreement has beon arranged
. between tho State highway commission and the
" local board, contracts may be let by the board undor

Pay-

o

County roads include all- roads of theo Stato not

“included in-the State systom _Such roads are under

the county officials” sub]ect however, to 1nspect10n‘ '

.of methods’of construction and malntenunce by tho

State hlghway com1nission.

County pmsoners may bo omploycd on roud WOI’k; l
with the “approval of the county court” having
]urlsdlctlon over them. Expense of: feedlng, cloth-"
ing, hous1ng, and SUporlntondmg such prisoners is-

- borne. by ‘the district whon used- under dlroctlon

of the d1stmct board

REVENUES

State The Stato loglsluturo approprmted for«‘
highway 1mprovemont purposes for the" two-year
period 1917't0-1919, $593,745.60 from the highway.
improvement fund. ‘Thls fund is used for - the

‘support of the State ‘highway commission and .

$496,134.60 of said amount for construction pur-
poses. - The highway improvement fund is accumu-

~lated from fees accruing to the State department of *

State lands, highways, and 1mprovomonts “Fees for

‘the registration of motor vehicles produce the greator

portion of the revenue thus obtained.

County —County funds are obtmned from a high-
way and bridge tax not oxcoodmg three mllls on the
dollar of assessed valuation. This’ tax Jis required
to be paid in cash or county scrip. -~ Four days

- guards for such forees is borne by the State from the - labor or commutation thereof at the rate of $1 per °

_hlghway improvement find. The other expense in--

day is required of euch able-bodlod male 1nhab1tant
not legally exempt. . L
‘Bonds.—Bonds may be 1ssued by tho board of
commissioners of a district in an-amount not ex-"
‘ceeding 30 per: cent of the assessed valuatlon of
the district.  Sueh bonds shall not bear interest at
a’'rate exceedmg 6 per cent. On January 1; 1915'
$1,467,066 of indebtedness Was outstanding.  This
total was composed of $217;140 of short time non-
interest - bearing - scrip 1ssued by ' counties and -

$1,249,926 of bonds issued by dls‘mcts for torms of
12 to 20 yoars at a rate. of 6 por cent. ‘

CALIFORNIA

DEVELOPMENT

State portlolpatlon in road 1mprovomont in Cah—j
fornia; dating from 1897, is now of Stato-vwdo ex-

“tent and of considerable magnitude as rogards ex-

penditure  of Stato funds, rmsed' principally from
the sale of bonds, and is admlnlstorod by a Woll- _
organlzed Staté highway force. ‘

The State department of onglneorlng, through its
subdivisions, the- adwsory board and' the California

‘highway commission, forms the organlmtlon by
~which State funds® are expended for' construction =
-and ‘maintenance of State highways Wholly bu1lt‘ o

. with Stato funds and such th‘hWiLyS as are dos1g- ,




'nated by the State leglslature for : State’ aid- to .
-'countles improving -prospective ' sections of the
‘system of State highways and of other roads. desig-

" ‘nated: by ]omt agreement between State and local
officials, -
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- State: bonds aggregatlng 8533 000 OOO havo been

’authorlzed and ‘the proceeds havo been or will be

expended on'road construction extending through-
out the ;State, principally on & State system com-

" .prising about'§ per cent of the total road mileage, .

- At the close of the year 1916, 20.2 per cent of ‘the
total road mﬂeago of the State had been hard sur-

. “faced. In that yoear $4,285,964 was expended by

- or under ; the . supervision .of tho - State ‘highway

o3
.

i ORGANIZATION. I : .
The orgamzatlon of the hlghway forces of the

: State and the relation between the, State and local )

‘ofﬁcmls is shown herewith." RSV S

State.—The State hlghway commlssmn is vested n

a department of engincering;: cons1st1ng of an ad- -
visory  board composed of. ex - officio. members _ as

follows:: The govarnor as chairman; tho State:engi-

neer, who is executivo officer+of - the department;
~the. general supermtendent of State hospltals the -

‘chairman of .theé- board of harbor commissioners , of

San I‘ran01sco, and three ‘members appointed: by -

the governor. The threec appointed ‘members: of

‘the, adv1sory board constitite the Cahforma hlghway'

' - - APPOINTIVE POWER
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conimission.© The * total ‘expenditures during * the:
yoar by ‘State and local officials for road purposes -

amOunted to $20,392,432, and in 1917, to $18,245,200.
“ Road improvement in Callforma is well supported

'by both Stato and local funds and through the con-

trol exercised by the State department of engineer-
ing over location and types of construction by means
of its right to extend' aid to local organizations con-

forming to certain: requlrements, a well-planned and
well-constructed State-wide system' of . 1mproved'

hlghWays is rapidly coming into existence. "

“The State of California agrees to become defendant

in' any or all suits brought’ against contractors en-
gaged in‘road construction under State superv1smn

| on’account of alleged: infringement of - patents m-‘
' volvmg types of roads’ under construction. ° -

c'or'nm13510n, whlch ranks as ‘a‘“subdiyisiOn“Tof ‘th’e
department-of engineering. ' The advisory board is -
restricted by statute o’ the pos1t10n of advisor ‘to -

‘the ‘highway commission ‘i’ “matters - relating .to

finaneds, general policy, the' general administration

of ‘the department ‘and in"matters relating to loca-
 tion," securing “of right-of-way, grantlng of aid to
counties or districts, and the acceptance of Toads -

,constructed by local ofﬁcmls as o’ part of the State ,'

‘highway' system.” v g
" .The California hlghway comm1ss1on Whose exec- -
utive ofﬁcml is, the State -highway .engineer, ap-" .-

pomted by the chairman of the’ department of

- engineering, - ‘has: charge ‘of the construction’ and
‘maintenance of all State Toad work, and*of such . -
other- roads ‘s may ‘bo :placed undor its ¢ontrol by




‘local ‘oﬁicials. L

_elects its ‘chairman.

affilidtion. -

B CLASSIFICATION. CONTROL, AND PROCEDURE

Is. . Tho commission, in addition to such
other duties as may be imposed upon it by law and

the ‘advisory board, 'is required to investigate' the
~methods’ of ‘construction ' and place the ‘most ap-

proved methods at the service of the State; to com-
pile -and publish'statistics relative to road system

of the State; to advise with county or district officials "
_rolative ‘to ‘improvement work financed’ with local’

funds; to prepare plans, specifications, and estimates

~for and to supervise the cnstruction of such: work
~ when ‘requested to do so ‘by local officials, and to
establish standards of - construction su1teble to the

differont sections of the Stato.

Tho' commission has the power to requlre State, -

county, or municipal oﬁicmls to furnish any infor-

-mation  in- their possessmn which relates to or is
- necossary for the proper performunce of .the dutles "

of the department of engineering.

County —County authority over road end bridge
" matters is vested in a board of supervisors consist- .
 ing of five members elected for terms of four years;
- one from each district in. the county.  The board
The county clerk and county
g .Atreasurer are rcspcctlvely clerk and fiscal agent of:
" 'tho board.. The county surveyor, who is an elective

- official, may be -directed by the boardl to execute
-surveys and prepare plans, etc:, for road improve-
'mont, .and to ‘act as an inspector . on road work..

" The boerd has the power to establish roads, con-

" - struct, improve, ‘and maintain’them, and to lovy:
- taxes: to- prOvide funds - therefor.

- -supervisor is also road supervisor for the district
‘ .represented by him, The county board appoints
“commissioners to take active’ cherge of construction

Each county

and repair of .the roads in the various districts of

. tho county. In certain cases the road commissioner
.. is provided with two inspectors of different political
; Maintenance by the county may be '
" under the charge of a superintendent uppomted by

- the board or may be let by contract.: AR
“Special boulevard districts may be orgamzed in

count1es for road improvement’ purposes. . The gov-

“erning board of the district is known as' the boule—-
- Such commissions. have broad
" powers over constructlon, location, otc., under some'
circumstances in the -discretion subJect to the gen-

vard -commission.

eral supervision of the State department, of engmcer-

ing.- Bonds may be issued by such d1strlcts, 0T
) specml taxes may be lovied. ‘

Speclal d1v1s10ns of.a county mey be orgamzed for

. similar purposes, and have similar powers . a8 are
‘ _desugnated for specml districts. o

‘ " For the purpose of ﬁxmg responsublhty for con-
trol, construction, - and’. mamtenance, the road

k :_‘,system of Cahforma, compnsmg 61,039. mxles, is”
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‘ grouped as follows: State hlghways, State-ald hlgh-
'Ways, State roads, and county roads; :

-State’ hlghways.——'l‘hcse are‘selected by the State :

legislature and" comprise about 3,000 miles. of road‘

mcluded in the coast route, and. the valley route in

the interior of the State both extendmg from Mexico

to Oregon, and such branch lines as will connect with

the county ‘seat of each county.’: Such roads are
‘constructed and maintained by tho' State with’ Stute

funds. The "counties, however, are- requlred ito

-assume the 1nterest charges on' the bonds the pro-

ceeds of ' which- are expended in’the county The
State depertment of engineering - may, ‘whern the
county is:financially unable to bear this burden;
reduce  the amount of 1nterest to bo pmd by the

county

:Convicts confined in" State prisons may ‘be em-

services of skilled labor.
- State-aid highways.—This system comprlses hlgh-

ways of local importance, or may comprise a portion

of tbe State: highway system.  These roads are

supervisors.

contain data relative to location of the road, typo of

oonstruetlon, statement as to status - of proposed'

‘ ;;ployed on the Stato highway system under the charge
of and.at the expense of the State department: of
"englneermg The State . board of prison directors
“has'full ]urlsdlctmn at all times over the dlsclphne
3 and control of conviets'so-employed. Conviets may
,not be employed on any bridge work requlrmg the

_selected by ]omt agreement betweon. the State de-
purtment of engineering ‘and the county boards of .
They are improved by the counties
-under regulations and:in-accordance with standards -
‘approved by the State - depurtment of  engineering.
Tnitiative for improvement is taken by the county
“board, which petitions the"State hlghwey ‘commis="
~sion for financial aid. ‘Such petition ‘is required to'

right  of way, and- such other 1nformet10n as the

deépartment may, I‘unH'O.__ Surveys, plans, specifi- -
- cations, and estimates are prepared-by’ county .offi- ..
cials for the consideration and approval of the high--
~way commission. . All -bridges,. culverts,, and rlght ;
of way requ1red by: the proposed improvement, are
secured by, and- at: the expense of the county, and !
such expense is. not considered as a part of the total
_cost of the highway under the State aid act.
v,the plans and. speclﬁcatlons approved by the hlgh- F
'Wey commission are returned to the county ‘board,

When '

contract for the work is lot by the county board of g
su erv1sors, and 1nspect10n is, performed by the .

county engineer.

"“The total. cost comprlsmg the cost of surveys,"‘»

plens, 1nspect10n, and constructmn, is borne -one-
third by . the State and two-th1rds by the county

‘Peyment of the: total ¢ost is made by the county
board. on . presentatmn of estimatoes - made by the
'engmeer in charge and approved by the Cellfornm':

Pt ¢

e




_engineer.

" road improvement. - , o
4. Refund: from Fedoral Government of Ep per-.
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“highway commission. . The county, when the Work :
has been completed and. accepted presents bills to.
- the State department ‘of engineering . covering the
Payment of 'this .

expense to be.borne by the State. :
‘account is made on order of the advisory board. "
- Completed: roads are:maintained by tho county

under State .supervision ‘and - inspection, ‘the- cost:
" boing borne oqually by the Stato and county.:

State roads ar¢ special roads for which State funds

are appropriated by tho logislaturo, 4and ‘are con-

structed and maintained by tho Stato dopartment of
engmecrmg under tho direction of the State highway

funds for their improvement, - . &t el
+ County roads.—These comprise all other pubhc
roads of the State, are cstablished, controlled, con-

structed, and repaired by - county officials with -

‘They may be improved by .the . ' -
. district or division orgamzatmn, with local' and
- State-aid funds, and when so improved may bocomo
a part of tho Stato. hlghway systom, or be retamodw'ff

county funds

as a part of the 1mproved county systcm

-REVENUES.

State. ——I‘unds for highway purposes are’ der1vedf

from four sources and for tho calendar year 1917

_the followmg amounts woro availablo:

* 1. Logislative approprlatlon for support of th()<
highway branch of State department of englneermg,' Ea
$20,800. |

"~ 2. Legislative approprlatlon for construction of

certam specified roads and brldgcs $6,000. .
- 3. Proceeds of Stato bond issues, $1,300, 000.
- In 1910 $18,000,000 of 4 por cent bonds and in

of the second issue. are to bo rotired in. 1923 and an
equal amount in each yoar thereaftor..

4."One-half of the not.proceeds iof ‘tho - motor'u
“vehiclo tax aro available for maintonance of State
: " prising about 4,800 miles.™

highways, $1,247,269. =~ -~ .
:County. —Revenues for road purposes are obtalned
from the following sources:’ " - : i

1. Highway tax at a rate not to exceed 40 cents on,

$100 on all taxablo property in tho county.”
<2, One-half of the not rovenues- from- the ‘motor

" vehicle tax is: d1v1ded among the countles m tho

ratlo in Whlch faes were collected. -
* 3. From ‘bond’ issues or speclal taxes leV1ed for

contage of . the reeelpts collected in nat10nal forest
reserves located in the county.

5..Fines and penalties’ accruing from v101at10n of .
motor vehlcle laWs, When the arrest and conv1ct10n-?.~-

“taxesiaro’ not levwd in Cahforma

They aro, as a rule, locatod in mountain
‘counties which are unable to prov1de tho necossary .

is" exccuted by county authoritios. -

" «»,\2 E i MREREN

State bonds aﬂgregatmg $33 000 OOO have been
authorlzed as noted-under-‘‘Rovenues.”

Poll ’or‘ head -

-~ Sinking fund. bonds in an: amount’ not exceedlng i

5 per, cont of the: assessed,valuatmn,of a;county. or. . '

district, bearing intorest at a rate not oxcoeding 6 per. »

cent may be, issued when authorized by ‘a two- a

thirds ma]omty of the votors'of the territory. affected.

County bonds may run-40: years, Whllc dlstrlct B
‘bonds are limited to a term.of 20 years. . '

- On' January 1, 1915, there . was - outstandmg
%14 277,000 of bonded 1ndebtedness for roads and
bridges; 1ssued by countlos or. d1str1cts

. ILLINOIS. -

DEVELOPMENT

State partlelpatlon in ‘toad" constructmn and 1m-, ,'
" provement, while of comparatively recent-origin,is "
- -extended.: throughout Illinois by means of aid to « .
- counties, and is administered by the department of’, L

public ‘works and buildings, which possesses broad.

powers over location, standards of construction, and ,
~maintenance of all roads 1mproved Wholly or, m part

Wlth State funds

-~

.The State-aid system, Whlch comprlses about 18
~pér cent of the ‘total road mlleage of 'the State, is
limited in’ extent by, law to 15, 20, or 25 per cent
" of the road mileage of each county,. the percentage
; bemg based upon the populatmn of the county. - On. .
~June 30, 1917, about 5. 5 ‘per cent of this system had»
L 1916 $15,000,000 - -of 43 ;por. cont ‘bonds wore au-.
thorlzed They arc of the’ sorial type and $4OO 000
of ‘the first issuo are rotired each yoar and $375,000

been 1mproved

The voters of 1111n01s at the general elect1on thls ‘
year will pass. on. a} constltutlonal _amendmen’t
, authorlzmg the: issue'of $60,000,000 of State bOIldS,‘__‘: "
the proceeds of which will be avallable for construc- -~ -
_tion by the department of public_works and build-
mgs of & comprehensive system of’ State roads, com-
“The principal towns to be .
.connected by th1s systom are de81gnated in ‘the pro--
‘posedilaw. . Tho:bonds, if authorized, will*besold
‘as-‘needed” from, time to ‘time and- will. beof .the
-~ serialitype, limited to a life of20:years.": The interest
<and prmclpal of:this issue will'be:paid from the net

‘revenues” derived from motor—vehlclc licenses.
1At “the-close of .1916, ‘about 12,400+ miles, or 13

‘per cent of ‘all. public-roads- of the State, had: been

improved: by surfacing:: In '1916,"-$1,119,202"" of

‘State funds, and - $1;508, 953 of local funds  were
v expended under ‘the’ dlrect superv1s1on :of the State
highway comm1ss1on . The' total expendltures for -
road and: brldge purposes by State and local officials. - -
State »supen--,,: ,

m that year reached $10 356 669‘

R




o and :the relation: ex1st1ng between them is shown on

18

vision  was ' thus extended to 254 per cent - of the -
. total expend1tures, .while: the :State : contributions
~ comprised 10.8 per ¢ent of the total. .

A . total of
$10 083,728 was expended in 1917.

Consnderable _progress " in ‘road ‘and’ brldge con--

“struetlon has been made under the: State-aid. plan

. and the; State legislature has provided funds for the
.. - continuance of: thls assustance durlng the pGI‘IOd
. ’:1917—1919

ORGANIZATION.
The orgamzamon of the Toad forces of the State

‘the chart. i
- State. —Superv1swn over road aﬁ"alrs is vested in
the . department  of public, ‘works -and " buildings,

executlve ofﬁclals of the department or it may of its

“own. initiative  recommend. policies  or: practices for -

the - consideration of the execublve ofﬁemls of . the

- department. ...

' The department of pubho Works and bulldmgs has )
full'administrative control over the expenditure of
the ‘“Federal- aid” fund, composed of an appropria-

tion by the State leglslature and the funds- allotted
by the United States Government for road construc-

‘tion. - The :department has ' the right to prescribe

rules and Tregulations not inconsistent with the law

relative to the duties-of its employees and of county .
; supermtendents of highways.
and supervise local construction when. requested by

It may undertake

local officials to do so, and on request is required to

‘.
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"rwhlch s subd1v1ded mto several d1v1s1ons w1th

“duties- speelﬁed by law. The division in-charge of

_road work-is administered by a superintendent of
highways, a chief highway. engineer appointed by the

governor .with the advice and consent of the senate,
‘and other subordinate employees, their number and
compensetlon ﬁxed by State: laW under a budge’o
system. :

The board of hlghway edv1sors composed of ﬁve
nonselarled members, appointed by the . governor
with the consent and approval of ‘the Senate, has

advisory ‘powers over the highway division.of the’

“department. It has access. to-all records of the

.- highway . d1v1310n, may. requlre -written . or oral in-

formation from any officer or employee thereof and
is requ1red when requested to tender advice to. the

o~

furmsh plans spee1ﬁcatrons end‘esmmetee of ‘cost

of proposed . improvements - 1n1t1ated by local  offi-
cials, .. ..

"presenbe a system of auditing and accounting .cov-
ering. all road and bridge matters handled by State

-and local hlghwey ofﬁemls and to. compel accounts -
to be carried in such manner as may be indicated i in .

the system.

County.—In 17 counties of the State eounty au-
thorlty over roads is vested in a board of three com-
missioners, one being elected each year for a term of
three: :years. . The county clerk and .the county
treasurer. are: clerk and fiscal: agent respeetlvely, of
the board. In 85 counties of the State where town-
ship- organization is in force, county - authority is

The depdrtment hes the necessery authorlty to
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vested 'in a-board composed of an elective superyisor .

* from each ‘township. -Administrative :supervision
over road and bridge construction and maintenance
is vested in a county. superlntendent of highways
appointéd by the board of supetvisors from a list of
eligibles certified by the:department of public. works
- and  buildings: The county superintendent, while

paid by and- employed under . the: direction .of -the

county board; is-required. to perform 'his duties in:

. compliance W1th rules and regulations issued by the .

. State ‘department’ of public works and buildings. |
- District or township.—Counties not-tnder town—
ship organization: are divided ‘into road- districts.
Lach district-is-at least equal in area to a congres-
sional township. : Road - affairs in the - district: are
administered by a hlghway commissioner elected for
a term of two years. Townshlp road affairs are ad-
ministered by a commissioner elected for. a term of
two years. The highway commissioner has. general
" charge of the road and bridge improvements in:his

E _ district:or township when financed with funds raised

by ordlnary local taxatlon, and he has the power tor
~ fix, within statutory mtes, both poll -and property
taxes. . .o

CLASSIFICATION, CONTROL AND PROCEDURE :
" The" 95,647 miles ‘of public road 1n Ilhn01s ‘are

divided for the purpose of placing the responsibility -

for control constructlon, und mamtenance 1nt0
" three groups. - - '

- 1. Federal-aid roads, comprising about 586 mlles
of road selected by the’ department of public works
and buildings with the approval of the United States

Secretary of Agriculture; to ‘be constructed under -
their jurisdiction by force account or contract with -

funds’ ‘provided by the ‘Tederal,- State, and . local
governments, | Maintenance will be coxecuted by,and

at. the expense of the State. Convicts may be
employed in the preparatlon of road matermls for
Federal—md or State-aid roads. -

"2, State-aid ‘roads’ comprlse about 16, 900 mﬂes
of road selected :by .the varicus county boards of
. commissioners with the: approval of the department
"of - public. works and bulldlngs Of this, 920 miles

were ‘completed on'June 20, 1917.  These roads' are
constructed under State superv1s1on by the counties
in accordance with plans and specifications'prepared
by the department with funds provided by the State
and ‘county. - Initiative for’construction is taken
by the' county board which agrees to provide not
less than' 50 per cent of the total cost and requests
an allotment of State funds.” The type of road con-
struction is selected by the county board or by the
State” department of public ' works from'standard
types established : by State. law ‘and ' contracts are

- let by the department of publlc works and bulldmgs

State official:

The work is carried out under the supervision of:the .

"division’ of highways, - department. of: public works . L

and buildings. 'The completed work is inspected

_ and ‘accepted. by an agent of the department. -

.-Maintenance is executed by and at the- expensc

'of the State, although sometimes:carried out under - '

the - supervision of the. county superintendent of -
highways, .but in . this:instance:he is considered a

roads are constructed, the:county is required to pay

one-half of the cost of: mainten&nce, and when earth -

roads. are constructed “the- county is' requlred to

. pay the entire.cost of maintenance.

+.3.'County or township roads comprlse all pubhc‘

-roads of the State not included in:the preceding .
’systems ‘
‘tion ‘and maintenance involving amounts of $200

Superv1s1on of road and bridge construc-

or .more is vested in “the county officials.. The -

' responsibility for: construction "and ‘maintenance of

local roads and. bridges is divided between the
county and the district or township officials in such
manner as'may be prescribed by statute in special
cases, decision or order of the county board; or by
" mutual ‘agreément between. the county board end ‘
the d1stmct or township board '

REVENUES.

State ——The funds availablo for expendlture by the r
Sta,te department.of public works and buildings for -

: roud purposes are derived from the following sources:

1. Appropriation by the State legislature, $346,060 ‘

, for ‘the ‘two ‘years 1917 to 1919 for the expense: of

the highway division of the department of pubhc -
works and buildings.

- 2.. Appropriation of $1, 326 000 for the same perlod a

for Federal-aid roads.:
3. Appropriation of $1, 200 000 for the sae. perlod

, and the reapproprlatlon of the balance ‘remaining

on hand July -1, 1917, for State-aid roads: This -
balance on June 8 1917, amounted to $1,173,979.07.
Thus the State funds avallable for the 2-year peI‘lOd :
amount to approximately $4,000,000. :

The funds provided for St&te-zud roads are allotted o
'yearly by the dcpartment ‘of ‘public- works and
buildings to each county in the ratio that the road -
" and bridge funds. of the county bear to the total :

road ‘and brldge fund of all the countles provided, .
however; ‘that in' counties in which more than 40
per cent of the total amount provided by the State

legislature for. State aid is collected’ for the local

road and bridge fund there shall be allotted to the

county-from State funds an amount equal to 25 per S

cent of the amount collected in such county. . v

' The amounts allotted to the various countles of =
the State shall be used to defray not -more than 50
per cent of the actual cost;of construction, -

However, when gravel or macadam =

I the
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B oounty§ fails within six months to provide ‘an equal

amount, ‘the allotment -is: forfeited -and is divided

~ among the counties; complylng w1th the prov151ons
; of the State-aid-law. it % i SERES
* +-The fees received. from hcenses of motor vehwles

a,nd ‘chauffours will be. applied first to the payment

~_of bonded indebtedness of the State and the interest

. théreon, when such: bonds ‘are ‘issued’ and - the re—
o malnder Jds deposited: in' the - State treasury, .
County —Ordmary county revénues:for road and :
" brldge purposes are limited: in® amount, ‘and: ‘are ‘se~

cured- from-a general: levy for -all' county purposes:

" This levy may not be more than 45.cents on ‘each

“$100 ‘asSessed’ valuation in counties having:300,000

inhabitants and. 75 cents:on:each:$100 of ‘assessed

' valuatlon incounties having less than 300,000 inhabi- .’
tants.’

‘The total tax lovied for all ‘purposes except
to pay principal and interest of bonded indebtedness

or judgments against the county, may not exceed 3

per cent.of the:total assessed valuation.

. Disttict or township.—Road ‘and ‘bridge revenues
- are derived from a direct property tax levied at a -
rate not to exceed 61 cents on each $100 of assessed
. valuation;’and a poll tax:mot less than $1nor greater
than $3 levied on all male citizens between the ages

of 21 and 50, not otherwise legally exempt. Town—
ships and dlstrlcts may transfer their road fund to

the county for the purpose “of securing and partlcl-. ‘

pating in'State’ id in road ‘construction.
* Bonds.—Counties; ' districts, ‘and.. townshlps may,

when authorized by a majority of the voters affected,

issue serial type bonds iof not more than:20:years’

term in amounts:not exceeding 5 per cent: of the
assessed valuutlon of the county, dlstrlct or town-
. ship. : :

There Was outstandlng on’ J anuary 1
$798,761.55 of local bonds: and $3,656,500 of sxmllar

‘ bonds were, authorized but not 1ssued durmg the

year 1914, - Interest rates on the outstandlng bonds

, ‘varled from 4% per cent to 6 per cent

DEVELOPMENT. e

State 1nterost and pnrtlclpntlon in. road and brldge
1mprovement in:Georgia is of limited dmount,’ dates

. from 1908;: consists of conv1ct labor allotted to the

various - counties under certain conditions,..and . of

" technical, advico to county road. officials -and is ad-
‘ministered by the State highway department. . ., ...

By the, terms. of an:act, approved.in, 1908, tho

State lpnsen .commission’ was 1equ1red to allot the v
prisonérs under its. control- to the various counties

of the State, ,the allotment - bEIHO‘ baeed on, the
population - of the counties and the convmtsvs‘o

allotted to bo-used for road construction purposes. -
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- allotted to ‘the Sta,te. ‘

1915‘

. In 1917, 1,300,000 days of convict labor, valied at .+

$2,700,000, were utilized by the counties on road
work,  about 6,000 convicts heing ‘employed. '

»In-1916 the State highway department; composed
of the prison commission and three ex-officio. mem-
bers, was. created: and “designated :by the legislature
as the ‘proper body to cooperate with the, Federal
Government in': the.’ e*cpendlture of I<edera1 funds
As no State funds are pro-
vided for road purposes under the: ]uuc;dlctlon ‘of the,
State highway. department its principal duty is'to .
represent - the * various. counties' requesting Federal

- aid’and to exercise supervision and mspectwn over

Work financed in part by Federal funds.

‘State conviets allotted by the prison commission
comprise’ the  principal road-building force of the
State.: This:force is ‘supplemented by statutory.
lubor: required of certain’ male 1nhab1tants, cash
taxes, and the proceeds.of bond issues. Pmctleally
all'work, except Federal aid work, is entirely in the

hands of local officials and is' constructed and main- -

tained in accordance with such plans and standards
as may.-be acceptable to, the. officials in charge. . =
"The State highway department has d051gnated

a system of 5,500 miles, or 6.75 per cent of the total -
State mlleage, for. 1mprovement -with Federal ‘and

local funds under the superv1s10n of the department.
But as half of the cost is 'supplied by the counties, -

the 1n1tmt1ve for, construction lies in their hands, .

and they are thus able to control to a considerable
degree the location of new improvements. |
“At; the close of 1916 about. 13,500 miles, or. 153 -

~per..cent of the :total State; mileage, had been sur-
-faced by and at. the expense’ of the counties.

The
eXpenditures . for .road- and : bridge’ 1mprovement »
throughout the State during the year 1916 approxi-
meted &53 750 000.:" In 1917 it reached $4 318 350

- ORGANIZATION.

The organlzatlon of the road: forces: of the Stete
and -the relation. existing ;between - them .is :shown
in the dmgram on page 51... .. Lioten s A

; State.—The State hlghway department is com-
posed of three ex-officio members, namely, the State
geologist, the dean of the:college of engincering of

L

" the . State ; ‘University, the. professor of highway .

engmeermg -of the- Georgm School of Technology,
and the prison comm1ss1on, consisting of three mem-
bers”_electe‘d for terms of six years.,  The State high-.
way . ‘department represents. at their, request- the
various -counties. of the State in negotiations with
the United States Government regarding the expend-
iture of the Federal aid allotted to.the State and is
requlred to .supervise such work while. in progress.

When the State highway department was. created
no approprmtlon was made for its maintenance, but
the law provided that four. superv1sors, to be civil.

~ engineers; be employed by the prison: commission
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“and. turned :over. to- the hlghway department A

State hlghway englneer and‘ three ass1stants are

_ TIOW. 80 employed SR :
" The prison” (:ommlss1on employs mspectors Who

'1nspect camps, treatment of convicts, clothlng,-

- sanitation, ete., but thoy have nothlng to ‘do w1th
road.work: v

- County, —Adm1n1strat10n of road and br1dge'y
affairs in ‘the countles is vested e1ther in an’ oﬂiclal v
or in"a board of commlssmners.

~termed “ordlnary,
of roads and revenues The ordlnary is elected for'a’
' term of four years, and in ‘addition to his road and

.convict labor and local funds.

supcrwsmn W1th Federal and local funds or. Wlth
Improvements exe-
cuted: with Federal. aid -are initiated by ‘the county -
with the approval of the State highway department.
Surveys, . plans, ' specifications,  and - estimates - are
prepared : by the department’ at- the -expense - of-

- the- eounty, ‘and  when approved: by :the county'

authorities are, 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"

highway. department and . the work s executed -

.

‘brldge dutles serves as ]udge of the probate court under the mspeetlon of the department Main-
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~_Boards of commissioners are authorlzed by special
“acts of the legislature, or countics of certain qualifica-.

: tlons may elect boards under the terms of a general
act . of the leglslature

© with' terms of office ranging from two to six years.
Because of the number of special acts and forms ¢
of procedure optional with the county authorities,

' a uniform organization of 1ocal road forces does not.

| “ prevall throughout the State

CLASSIFICATION, CONTROL, AND PROCEDURE

The 80,669 miles of pubhe roads in" Georgia are
claSsed as 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 1mprovement under State

The. ‘membeiship of  the.
board varies from ono-. to. eight . elective ‘memboers

tenance is exeeuted by the county in accordance
with the terms of the allotmént of Federal funds and’ -

is subject .to 1nspeet10n by the' department D
Roads of the above class or other county roads may.
be 1mproved by the county with statutory or pald\

labor or by convicts allotted by the prison commis- i
{ sion. The counties are requlred to pay all expenses

incurred on account of the convicts. -
All rosds ‘except those receiving Federal aid are
admmlstered by county authorltles w1th county ‘

" funds.

- - REVENUES.

-No State revenues are available for expenditure in
countles, State partlclpatlon being limited to the
“allotment of State prisoners to counties.

‘County. —-County funds for road and bridge pur-

poses are secured in part from the apportlonment by

Vv
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" the State, of the net revenues from the registration of

motor Veh1cles, on a basis of rural road miléage; from .
~the" 1mpos1t1on of an‘ad valorem'tax: at- a rate not:
exceedmg 40 cents on $100 of valuation of taxable

52

gradual that at: feW 1f any points doos ' the grade, ‘
exceed ‘4 per cent:' The road was: built: ‘under  the -

,superv1s1on of the State: highway. commission andﬂ

the commrsswners of Fremont and 'l‘eller Countles

_ property in the éounty for the public road fund and: .

from the imposition of a tax'at a fate of 10 to 25 cents-

on each $100 valuation for general road taxfund or -

: _in'liew ‘of this latter ‘tax; the: county may require:
‘ statutory labor, for a perlod not exceedlng 15 days’

" per year, of all able-bodied males’ between: the:-ages

of 16 or 21 and 50, not otherwise legally exémpt.
Statute labor may be commuted at a rate of 50 cents,
- 75 cents, or $1 a day, dependent on the specml law:
: adopted by the voters of the county. .. . :
" _Bonds.—These may be issued by a county When

" authorized by - two-thirds - of the electors.
. amount may not exceed 7 per cent of the totali,,
. assessed valuation of the. county ‘Thetype and"

term and rate of interest are. fixed by the county
board or other body or official of concurrent duties.
'The total amount of bonds, issued by counties; for
~ road. and bridge purposes outstanding on January 1,

11915, amounted to $127,500.  Several issues: have, ‘

however, been authonzed since that date.

S NEW COLORADO ‘SCENIC HIGHWAY.

e A new road which. opens o‘the ‘traveler Colorado

- ple Creek district with the  Arkansas Valley: "The
" road runs from Canon' C1ty to Victor, a- distance of
‘Phantom Canon is entered 11 miles from -

. form the angles.’:

. scenery of great: attractions, heretofore not accessi~

ble, has been completed after many months of work.
It is the Phantom Highway, connecting the Crip-

35 miles.
Canon C1ty, and for 20 miles the road traverses a

o magmﬁcent panorama ‘of mountaln scenery. A
. little mountain stream fed from the snows of Pikes
' Peak runs. through the canon alongs1de the road for,. -
its entire length and adds to the beauty of the scene, - o

The Phanton Canon hlghway forms the Western _

C1ty, Crlpple Creek Colorado ‘Springs; and ‘Pueblo.
Each side of this figure now has a
- fine'State hlghway Although the road climbs'to an ‘
elevatmn of nearly 10 OOO feet the 1ncl1ne 1s sof

I g oy S Vi 2

_The

f TO KEEP ILLINOIS ROADS IN CONDITION

Chﬁ’ord Older, chlef hlghway engmeer of Ilhn01s,'
has issued a circular, letter calllng attention to the
1mportance of keepmg the. mam arterles of travel'at
the hlghest possible’ pomt of: mamtenance, 80.ag to:.
be avmlable for motor truck transportatmn Theﬁ
State council of defense has also pointed out the

" necessity for the maintenance of designated State-
aid roads and of roads to be 1mproved by the pro-
“posed $60, 000 000 bond issue; as construction is not.
‘expected to start until 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 -
d1rt or otherW1se, in good cond1t1on ‘

NEW INTERNATIONAL I-IIGI-IWAYS

The Canadmn Government has undertaken thel‘ 2

construction of & series of what are termed: “1nter—
national hlghWeys, » roads which will make connec- S
“tion” with 1mproved roads leadmg to centers of
.population -in the United States

The first to be

built will connect Hamilton, Ontano, with Niagara
Falls. ‘ There is already an-improved. road between
the Falls and TFort Erie, opposite Buffalo.

and from Prescott to Ottawa. This is to be only =
the begmnmg The plan was recently outlined to -
the farmers of Welland County, at their annual

meetmg, by a government ofﬁelal s :

WAR PRISONERS FOR ROAD WORK. -
In his. report at the fifth' annual meetmg of the

Dixie’ Overland H1ghway Association at Shreveport,
La.; August 14, the president; John S. Beecker, of

‘Columbus, Ga., advocated that war pnsoners and.

1nterned ahens be put at Work on road constructlon y

, ‘Other
- roads to follow will .be from Hamilton to. Windsor
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OFFICE. OF PUBLIC ROADS AND RURAL ENGINEERING ROAD PUBLICATIONS.

Chlg of the slon of Publications,

D. C.” Applicants are urgently requested to ask only for those pubdlications in which
they are particularly interested, Department can not undertake to supply coms
plete sets, nor to send Jree more than one copy of any publication to any one person.,
The editlons of some of the publications are necessarily limited, and when the Departs
. mend’s free supply is ezhausted and no funds are avallable for. procuring additional
coples, applicants are referred to the Superintendent of Documents, Government
Prmt{na ce, this city, who has them for sale at a nominal price, under the law of
January 12, 1835, Those publications in this Ust, the Department supply of which is
exhausted, can only be secured by zgurchase from the Superintendent of Documents,
who is not authorized o furnish publications free).

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 Public Roads for 1917.

BULLETINS,

: Invapplym or these bulletlné the name };f the office as well as the number of the
bulletin should be given, as ““Office of Public Roads Bulletin No, 28""),

*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 Bridges and Culverts. - (1912.) ' 15¢c.

*45, Data for Use in Designing Culverts and Short-span
Bridges. (1913.) ' 15c. :

48, Repair and Maintenance of Highways (1913).

© DEPARTMENT BULLETINS,  *

In appl ing for these bulletins the name should be given as olloi);s: “Department
B(uzzet nplgo. 58.7) f e

#Dept. Bul. 53, Object-Losson and Experimental Roads and
Public Roads, 1912-13, b&c.

Progress Report of Experiments in Dust Pre-
vention and Road Preservation, 1913, :

Highway Bonds. , g

0il Mixed Portland Cement Concrete. )

Portland Cement Concrete Pavements for Coun-
try Roads. ' : ‘

Progress Report of Experiments in Dust Pre
vention and Road Preservation, 1914, :

Construction and Maintenance of Roads and

105.

136.
. 230,
249..

257,
*284.

- 1914, 10c: o .
Methods for the Determination of the Physical
Properties of Road-Building Rock.
Relation of Mineral Composition and Rock
" ‘Structure to the Physical Properties of Road
Materials,  10c. ) B .
Brick Roads. : , )
Public -Road Mileage and Revenues in the
" Middle Atlantic States, :

"Public Road Mileage and Revenues in the
Southern States. - ‘ ;
Public Road Mileage and Revenues in the New

England States, ‘ S :
_Public Road Mileage and Revenues in the
Central, Mountain, and Pacific States, 1914,
Public Road Mileage in the United States.
summary. :
Economic Survuys of County Highway Im-
provement. N :
Progress Reports of Experiments in Dust Pre-
vention'and Road Preservation, 1915.
Convict Labor for Road Work.
Larth, Sand-Olay, and Gravel Roads.

The Expansion and Contraction of Concrete
and Concrete Roads. L
The Results of Physical Tests of Road-Building

rIl‘{ock in 1916, including all Compression
ests. Co - :
Standard Forms for Specifications, Tests, Re-
orts, and Methods of Sampling. for Road
~Materials, 10e, - L
Report on Experimental Convict Road Camp,
fulton County, Ga... ., . . :
Progress Reports of Experiments in Dust Pre-
_vention and Road Preservation; 1916,

347,
*348,
373,
386.
387.
383,
389,
390.
393,
407.
414,
463,
532.
- 537,

555

583,
" 586,

R o
"NO TE.— Afpllcation for the free publications in this Ust should be made to the .
11 . 8. Department of Agriculture, Washington, -

Bridge Construction of the U. 8 Offico.of .

Bridges, from July'l, 1913, to December 31,

"OFFICE OF PUBLIC ROADS CIRCULARS.

(In applyinj g'or these circulars the name oéthe office as well as the number of the
clrcular should be given, as “Office of Public Roads Circular No. 89.”) .

Cir.. 89, Progress Report of Experiments with Dust Preventa-
: tives, 1907. R :
+*90, Progress Report of Experiments in Dust Prevention,
Road Preservation, and Road Construction, 1908. 5c.
*92. Progress Report of Experiments in Dust Prevention and. -
Road Preservation, 1909, 5c. o
*94. Progress Reports of Experiments in Dust Prevention
and Road Preservation, 1910. . 5c¢. :
_*¥96. Naphthalenes in Road Tars. 1. The Effect of
1%11>51'c)ha150ne upon the Consistency of Refined Tars.
‘ D) Be. . , ,
*¥97. Coke-Oven Tars of the United States. (1912.) bec. -
98, Progress Reports of Experiments in Dust Prevention
and Road Preservation, 1911.
*99. Progress Re}i;)rts of Experiments in Dust Prevention
. and Road Preservation, 1912. 5e. :
*100. T}g)ical Specifications for Fabrication and Erection of
~Steel Highway Bridges. (1913.) . 5¢c. - :

OFFICE OF THE SECRETARY CIRCULARS.
Sec. Cir. *49. Mgtor Vehicle Registrations and Revenues, 1914.

C. . N oo
52. State Highway Mileage and Expenditures to Janu-
ary 1, 1915." :
59. Automobilo Registrations, Licenses, and Revenues
in the United States, 1915, ‘
62. TFactors 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 the Federal Aid Road Act.
-« %72, Width of Wagon Tires Recommended for Loads of .
5V:u'ying Magnitude on Farth and Gravel Roads. .
. &

. : / .
73. Automobile Registrations, Licenses, and Revenues
" in the United States, 1916. S .
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
% Aim'culture. The following list includes only numbers contribuied by the Oﬁce of
281;b”i§ Roads, and sigould be applied for by numbers, as ““ Farmers' Bulletin No.

T. B. ¥239. The Corrosion of Fence Wire,  bc, o
’ 3811, Sand-Clay and Burnt-Clay Roads..
338. Macadam Roads. )
.*403, The Construction of Concrete Fence Posts.
*461. The Use of Concrete on the Farm, 5c.
505. Benefits of Improved Roads,
‘597, The Road Drag. )

. SEPARATE REPRINTS FROM THE YEARBOOK.

(In applying Jor these separates the numbers should be given, as ** Yearbook Sep;
arate No. 638.”) ' . ; . .

Y. B. Sep. ¥638. State Management of Public Roads; Its Devel-
. opment and Trend, G&e. EE

be.

Be.

- #7112, Sewage Disposal on the Farm,
. '727. Design of Public Roads.
;. 739. Federal Aid to Highways. - ‘
REPRINTS FROM THEéOURNAL OF AGRICULTURAL .
S RESEARCH S

Vol. 5, No. 17, D-2, Effect of Controllable Variables Upon the
_— Penetration  Test ‘for Asphalts and
.. Asphalt Cements, . =~ _

Vol. 5, No. 19, D-3. Relation Between Properties of Hardness
and Toughness of Road-Building Rock,
Vol. 5, No. 20, D-4.,Ap8a'mtus for Measuring the Wear of
: oncrete Roads. , .

Vol. 5, No. 24, D-6. A New Penetration Needle. Lo
.Vol. 6, No. 6, D-8, Tests of Three Large-Sized TReinforced-

Concrete  Slabs™ under Concentrated

L ' Loading. - Co I
#Vol, 10, No. 5, D-12. Influence of Grading on the Value of
Fine Aggregate . Used " in~ Portland
' Cgment Concrete -Road. Construction.

) © 16c. . ‘ :

Vol. 10. No. 7, D-13." Toughness. of Bituminous Aggregates.
Vol. 11, No 10, D-15, Tests. of a Large-Sized Reinforced-Con-
o - crete” Slab Subjected to Eccentric

. Concentrated : Loads.

*Department supply exhausted.

*Department supply exhausted.




TO TI—ID PATRIOTS ON 'l‘I-ID I‘ARMS

of wheat i in'1919."
,urgent need of our people, our arm1es, the allied peoples and thelr armles for large: supphes of :

~a'small crop of ‘this grarn in 1917, the total exports of wheat in excess of 1mports, 1nclud1ng ﬂour'

‘v’;‘an 1ncreased populatmn to be fed

, f.!l]urope was praetleally exhausted thls year before the new harvest that the normal requlrements 1
* of ‘the- exportlng eountrles are 1ncreas1ng 1nstead of. dlmlnlshlng H ‘that some losses in, storage and‘u i

| ,accumulated as-insurance agalnst partml erop fallure next year.

K " “‘.‘k‘carefully determlned Wlth regard to 1ts local conditions and “its’ reasonable capabrhtms ‘
b [feounty agent ean tell you the quota ass1gned to- your State and you can apply the respons1bll1ty; |

ﬁght d1ﬁicult1es too
g uthem darly, and da1ly We glve our best efforts to help you meet, thern "You know of the dlfﬁeultles?
1 do they 1mpress me' that I mlght almost cons1der them 1nsurmountable had nob. Amerlcan farmers’

b j&last year, and agaln thls year, revealed the true Amerwan ﬁghtmg sp1r1t and ablhty to- meet ser1ousf,‘ e

: ',\; We all hope it will be. - ki
7| our: blood for many more’if need be before}we yleld one measure of our freedom to a Prussranrn cole

A Mesmge from z‘/ze Secremry 0 f :
Agrzculmre Z‘o Amerzccm Farmem:

P e e

You are asked to undertake another offensrve-———to go ‘over the top this fall for a great harvest
“I'need give only a few figures and facts to impress you w1th the increasing and

‘Amer1can Wheat : N
“'Our reserve supply or- carry—over from ‘the 1917 crop is practlcally exhausted and is the smallest

fon record.  The need of building up reserves of wheat is evident. Although this country. produced ‘k e

”1n terms of Wheat amounted to. approxnnately 100,000, OOO bushels for the year ending June 30,

15 1918 ThlS is in compar1son Wlth 178 000,000 bushels exported in 1917 236,000 000 bushels m" i
"“1916 and 331 OOO 000 bushels in’ 1915

It was possrble for the Un1ted States to export Wheat 1n

P TR
o

Moreover, it must be borne in’ mmd that the carry—over 1n all the ten} 1mport1ng countrles 1n,‘ o

'Zratrans1t may. be expeeted to continue; and that it,is Jhighly. desuable that a surplus should be, o

You"hajre been"asked to. sow to Wmter wheat this fall notless than 45 000 000 acres—anlv
;,ilncrease ~of 7 .per. cent over . last year s sowmg—and the department- has suggested that an, ‘even |. :
greater area, 47; 500, OOO acres is' desirable. * The increased planting asked of each State has beenf, :
Yourl .

I am not unmmdful of these * In the Department of Agr1eulture we' cons1de1 {

“in y eommumty, but I know of them in many, communities. of many States, and’ 80 serlously;' o

SR

51tuat1on {They W1ll not let the War fa1l because of. deﬁclent food productron : :
- Let us sow hberally for’ a blg harvest 1n 1919 It has been called the, leerty Wheat I—Iarvest ,
. But’ let us undertake the task W1th the determmatlon that Y We will sweat}:

‘ dommatmn Let us ﬁght in:the! furrows. R

ad .f?/o/ IW/)«__

Secretary of Aqmculture




