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I f today all the maintenance-of-vsy forces were taken 
s imultaneously from the railroads, how long would rail trans
port cont inue to function* Certain fast schedules n e c e s s a r i l y 
would be abandoned a t once. On soma lint* fo r a sho r t t ime, 
and on o thers for & longer period, a pretense of s e rv i ce would 
remain, but it is a matter of common understanding t h a t our 
whole scheme of rail transportation is dependent upon continu-
ous and adequate maintenance, A comparison between t h e phys ica l 
c o n d i t i o n of ©11 of the major lines when f i r s t laid down, and 
now, proves the potentiality that lies within what accounting 
des igna tes as maintenance, reconstruction and new c o n s t r u c t i o n . 
But t hese from the transportation viewpoint are all e p a r t of 
a p r o c e s s . A'e have had a long enough experience now to get th® 
p i c t u r e that the furnishing of rail transportation facilities 
to large areas and over long adleages is not an operation de
fined by time limits or fixed financial expenditures, but i s 
rather a never-ending process of repair and renewal, of con
stantly improved facilities, of nothing permanent but the gen
eral location and the growth of the decand for s e r v i c e . The 
process by which rail transportation has been brought to its 
present state of development presents & parallel to tha highway 
situation. In detail there It much divergence, but the out
standing difference lies in tha way.the rolling stock ha* been 
placed upon the roadways. Rolling equipment was only put i n 
service by the railways after the roadways designed for i t were 
ready. It was controlled in weight, number and speed. 

Motor vehicles were put in service on highways that, i f 
improved within any reasonable meaning of the term, had been 
"built to provide for a totally different kind, of ecuipmeat and 
x>ower. Over the period of the last ten to fifteen years, the 
traffic upon the highways as a whole, relative to their capacity, 
has not been controlled in weight, number or speed. The rising 
flood of motor vehicles has presented a decade of emergency 
conditions for highway administrators and engineers to meet. 
As the data for this article have been brought together, they 
have developed a far deeper appreciation of the actual accom
plishments of these officials and particularly of ths intelligent 
efforts of the state highway departments. 



Th* United Stnt* » >:«-•»» beco&e th© leading exponent of 
ou^ntity nroductlon tltrv^j •»t.^d*rd W d method* and designs. 
Tha w b l i c do as sot oucstioningly beyond that production 
%hlch springs frrvi- v*vrJ*»l** \nd complete procosses. hut 
th?* today's qa?»ntity ,>m< ia. l i l y P*rv ice of highways with its 
Availability to in*- F'-:--i dimension* of the physical 
nation i s not one o*"" thm*.?. Hr.ther it i«* the product of main
tenance. It is th^ r*a'ilt 3?" i n t e l l i g e n t , constant effort to 
salvage, iamrove ~r>i *xt"no **,dUti«*s mildly. Wholly new 
construction H-v. been - I -t>* VICTOR true, but itself relies 
wholly upon adenu*te tr- *i.iton^noe - -i;" intf»n«nce in its newer 
conception, which now Atrri " ven before the contractor has 
loft the job. 

I'aintenwnce Impulses - e f f i c i e n t functioning, of the state 
highway dsnartroents and the <mmr?i 5. no one from the motor vehicle 
user - license fe*s Z$F - r.r? th» foundations under 
this modem hlghwy :>cnicc. The federal highly legislation 
has oeen a powerful f o n v in pvtablisuing wad holding to adequate 
«nd continuous minterinnce »*« ••- f i rs t nrinciple of highway ad
ministration ?fe.* 01\t.i-iJ>uticn of w»r surplus trucks, tractors* 
reo?vir plant r, 2p*re f̂ sr* -, incidental too ls end materials, a l l 
in ^enerouft qu^ntit. iey, the s t a t e s , equipped the highway 
departments and i ic* raor^ t.^n r.ny oth«r onr thing to establish 
hl&hway m«i»tenr-ftee c.i1ck1;> an an ef f e c t i v e nation-wide basis. 
The research and hw*»sfci&*:Mon, both physical and economic. of 
jiigbway design and u t i l i s a t i o n hf.ve provided the knowledge upon 
shich to develop * «k>r: effective? siAinteestnee technic While 
the methods' of keeping naintemsnce coat records are net yet 
fu l l y informative cr standardized over su f f i c i ent areas, never
theless highway administration hss progressed to a very definite 
recognition th»t t ^ consideration?; have the greatest influence 
in determining the l imitat ions of roadway types and new con
s truct ion or recon?tru-.-tion pel i c i e s . These are- the adequacy 
and the annual cost <>f hi:.:n*sy s erv ice . The efficiency of high
way *dainietration, in - ::onstfmsly increasing degree, will he 
measured in T*RVN of th***- two factors . Their correct application 
w i l l prooerly balance tu-r snnual rrogr»ro of maintenance, new 
construction rna* reconstruction. 

Just wn>:t Foni'A h«ve "been the history of development of 
highway transport h*-i ^her* been ao lorld J&r Is difficult to 
visualise. T/h--t &oi a-'.lji.v haneened was so sudden and so extensive 
that the aer̂ n:-.* f>r *.*r\i enable highways could not be and were 
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not met by new construction, is fact, highways t 
improved up to the prevailing standard and were 1 
ably adequate were «b seriously damaged during IS 
immediately following years m to conviaca the pq 
entirely failed. Had this been true or bad it 'be 
through intensive and well-organised raaintenanca 
to raise to a higher state of improvement maoh of 
faced mileage, there would not "be in use today a 
percentage of th® roadways which are carrying a h 
stantly growing traffic. The potentialities of m 
tenance and bet tenant were not understood beeane 
enced prior to 1919. 

Maintenance Weeds - The graph, Fig- 1, shows the 
registration of motor vehicles -*nd th* increase i 
of surfaced roads. In these figures, credit is g 
roads reported as surfaced by states and counties 
included many miles of natural sand, clay or gr&v 
and many more ©lies that, litre 7opsy\ just grew * 
gent direction, conception or efficient extenditu 
national dependence upon roaintenance is convincin, 
the separation of this total mileage into the sur 
now ia service, fig. 2. These two graphs 11lustr 
and th® response. In no similar length of tins hi 
or any private agency provided uhysical works of • 
of the highway mileage now in service„ This fact 
incorrect conclusion that we sonroach e lessened < 
program, The opposite is true. The whole higbwa; 
rests on continuous maintenance, "bat © large perc< 
surfaced mileage is not economically and not secu: 
service. 

Whether long mileages of lo*-cost roads, si 
or reconstructed roads «re or have "been the corre* 
solution, is not a Question. When a whole nation 
to -wheels driven by everywhere available and heed] 
supplies of low-cost gasoline, it wam^s and will 1 
place te go. Parking space alone for cars mamufac 
about all the mileage the construction of federal-
supplies: 



Cars ISanufactarad 
(Allowing 30 foot Kilos of ?ederal~Aid 

Year per Car) in tfilee load Completed 
1919 «... 7.330 160 
1920 ......... 8.440 1,510 
1921 ......... 6,060 $tfm 
1923 ......... 9,680 10,24? 
1923 14,890 8,820 
1324 .. . .. 13,160 8,620 
1925 15,760 11,388-
1926 16,000 §,417 

The gasoline meed at the rat* of 450 gal. per year par 
car would fill a lake two allaa souare aad tea feet deep, The 
horsepower developed hy thia lake of gasoline and transmitted 
ss pushing and abradiag forces anat he absorbed by the surface* 
of our roada. Their physical structure receive® the pomading 
of traffic with impact forces multiplying the actual weight 
many times. 

In addition there are the rupturing stresses of expan
sion arid contraction from thermal and moisture changes* the 
wash of stora water, the waste of tbe wind end the weakening 
and deterioration of materials through heat, cold and moisture. 
Ail of these have been more or less daf laitely a*an*re&. The 
warping or curling of a concrete slab roadway between the day 
and night temperatures may lift the slab froa support of Its 
subgrada alternately at the center aad at the edge®. Too soft 
asphaltic tone are rolled out of shape under heavy loads, fhe 
kick of BO tor wheels and the wind waste binder and body of 
gravel and waterbound sscadasi surfaces to fields and side 
ditches. Stora water cuts out"embankments and aaagfioAes* tears 
viciously at aide ditches and piles debris against culverts and 
bridges. The mad-bottom streams aonaoa to the agrtcnltural 
areas say deepen 15 to 20 ft. in one storm at bridge foundations. 

traffic Distribution Complication - Traffic grows apace. The 
public little realizes the aaemat of service the aara heavily 
traveled highways are rendering. Both In numbers and tonnage 
the totals m m astonishing. But the problem of maintenance 
would be greatly simplified if traffic wore more evenly dis
tributed. These facts are well illustrated by the STSwartes 
from recent transport surveys in the several states, Table I. 
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TnBL r 1 - .v*v«{\< r/ny "rafale for the f o t a l Kilango 
<>* ,i;.t«* Highway Sy»t€®s 

7tat^ High 
y ••syntax 

i'er C«nt of 
'Tottd Sural 

Averagt Dally 
*otor fa&icla 

Traffic 
fwetes. 1 Total 

( At>f TOXiOMft«) 

Va 1 n» (I9ii «.usra<*r, J 7.1 1.044 94 
K«"*c : f̂ rr shire 

i, sjk 91# SI 
1« rrto 11 (1S Vt »urt « r • 708 41 
Connecticut {1 ' , s i i < 7.3 : 1,018 147 
I'rrt.\r.Ylv»»ni» 1 ; 11.0 : m§ S7 
Ohiw / It.'1'-) * i.'<.o % 588 §1 
0 ~ jntjr i , . i 

( i * i ~r < ; ' i i <>c3.Q 3,371 146 
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Gene ral i «a t i G TI ^ n - i ^ . v e r o ^ - s deceptive. This ie 
particularly true it* r.tatr* like C:hio snot i-cnnsylvania which 
have s very large t:.-L*i « a i i p > A unier the jurisdiction of the 
state highway d ® t ^ x f c : > a r i i . 1 0 . f*int enanc? problem becomes 
very different wh*«, . - A - roufc* i s * considered, even though 
long distances *r>̂  . u . : " , : 

Average Daily ;f raffle for Mala Bout aa 

Ohio 
Chicago - rjff̂ lc (U S. 30) 15? miles 

Gonnesut, Oliio (Eastern State line) to fremoat 
(vuer - routes d i v i d e ; average daily traffic 2 t 450. 

H a t i o n s ! „bae (0, 3. 40) 
Average daily traffic 1 ,750 (159 miles from Brandt 
east to i" ennsylvsnir . line; The section west of 
Brandt t„ tn* Indiana line s unimproved). 

Dixie I c i g h R { ' 0 . 5 . 35) f roc. Toledo to Cincinnati, 
:«15 v . i i * * . . ^ r a ^ d ^ i i y traffic 1,700. 

Pennay.lvaaia 
Lincoln h L g i i w a j (J. o . 30) 

frenton to '.Tittsbjrgn, 285 siles, average dally 
traffic I,780. 

0. 5 . iaout** 1 
Portland. nine to ashlagton, B. p., 608 miles, 
average &*iiy traffic 4.300. 

But even moin route traffic is not & true indication of 
the maintenance t>rohl*ra. Th* intensive problem of providing 
and keeping in repair adequate highways is that of the gateway -
the roads which -provide the ingress and egress for our large 
cities and carry the traffic within whet may properly he called 
the metropolitan greas* covering » radius of forty or fifty 
milee fro® the focal points of large ̂ emulation centers, fhe 
gateway problem on maim highway routes is the "big highway prob
lem, fahles 21.and III. 
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II - Average and U&iAmm Daily fraffle on State Highway® 
^ear the Gateways of the larger Pennsylvania Cities 

s • w e rage Daily Traffic ; 
* toher of M a x i m 

City s state J Motor : and l o t o r i Daily 
_ _ _ _ ^ J L J f l Q a l f f l L t-graglM : ' Tracks i Traffic 

* « * 4 
* ** * * 

Philadelphia .... : 13 : 4,938 i 47,000 » 12S,S0Q 
Pittsburgh * 9 : 2,491 : 19,700 : 53,760 
Scrantoa s 5 : 1,762 : 14,000 : 53,460 
Harrisboxg : 6 : 3,434 : 22,100 * 87,10© 

'TABI? Ill - ••.ver.'̂ e s.id yaxiraua. ruiily Traffic on State Highways 
T>ar tHe Ot.teee.vs cf the larger Ohio Cities 

: dumber of? : Faeneoger Oars t M a x i m s 
Ci ty ? States . kotor : and rotor : Daily 

_ ; aot t tet i i trucks t %rmk% : trafflo 
: : : 

* Cleveland ....... i ' 17 : 2,907 J 33,938 * 7S,8SS 
* Cinc inna t i ...... s 11 : 3,201 j 15,739 * 36,479 

Toledo . . . . . . . . . . . i 10 i 2 ,354 J 21,812 i 49,§41 
Oolosibao 1 1 i 1,438 ? 19,332 i 44,860 
Akron : 9 s 3,136 5 18 ,§61 • J 43,874 
Xtaytom 12 s 1,688 : 19,972 s 46,160 

* Includee loot Cleveland, Lorain and incorporated siibiirbaa areas. 
* Includes incorporated suburban areas, bat does not Include traffic 

crossing the Ohio Siver. 

http://Ot.teee.vs
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M M M g n a n c e Factors - While maintenance is a difficult, un~ 
ending ta.sk in every state, the combinations of the conditions 
which are the most effective in the tearing down processes are 
not found universally. The states on both sides , o f a line 
from Boston, pass., to ̂ « fork City, to Chicago, and the 
cities of the Vississinpi valley extending to the Missouri or 
just beyond on the west and to the Ohio Biver on the south, 
including the s t a t e of Missouri, present the m o s t difficult 
maintenance T>roblera&. There is % wide range of conditions in 
this s r e a , "but within this roughly defined p o r t i o n of the United 
States the combinations of f a c t o r s are formed that are the most 
disastrous to our highways. Here are found, together, thermal 
ranges from. 100 deg. ?, to 30 deg. below zero; long periods of 
alternate freezing and thawing; w a r y finely divided subgrade 
soils; t h e - h e a v i e s t t r a f f i c , both in w e i g h t and number; and 
rain, snow and ice for long continuing periods. Mix all these 
elements together «nd they ere warrant ed to necessitate the 
most difficult and most expensive road m a i n t e n a n c e . Outside 
of the aree. described., all of these factors are not found 
together in any considerable area, or, if found, their degree 
of *badness* is less,. 

Gives any type of road, the factors listed for® the 
worst possible comb ina t ions to xeet. fen years ago* however, 
there were only HKS.11 mileages of the paved types of roadways, 
confined almost wholly to the eastern statea, and these had 
not been designed for the wartime truck loads. The surfaced 
mileage consisted almost wholly of nacadam - waterbound, s u r 
face treated or penetration - a n d gravel, varying between wide 
Halts of stone content, from pebbles down to the sand clays ~ 
natural sixes. Such roadways became quickly inadequate with 
the great increase of motor traffic. But they as well as 
large mileages of unsurfoced soil roads, m u c h of which were 
not superficially well .rained, had to be held in service. 
Such a serious emergency called for such larger and ®or@ vigor
ous maintenance organisations, and those 'states with well-estab
lished highway departments ouickly expanded their maintenance 
farces. The newer highway departments case into being with 
maintenance as a major function. With f e w e x c e p t i o n s , all t h e 
state organizations grasped ouickly the site and seriousness 
of the problem confronting them. They attacked the problem with 
technical skill a n d broad vision and quickly crystallised a 
revolutionary administrative policy that has made possible the 
extensive mileage of highways in service today. 

http://ta.sk
http://hks.11


: ./?;<~R - oliry finds it best expression in the de-
^H^>S> ^ ^ highway officials, state aad local. 
*' v--?'" i.. us >l>le condition without accepting 

.jecvus* of TYPE or traffic. 

'l:™;::R;:\..„.I£; ̂ I^LH - -; iwiously, if judged by today*s standards. 
" *' ' ' r * -y «' HA.D BEEA adequately maintained 
7?r sust-- inc.. V>CIoot- UNDER local jurisdiction, the fact was 
zv-v.&nigec y^i -'^UicSsed vigorously. But effective sieasurea 
tn -,cU:blisii st: t»: CONTROL ^nd to cure the lack of competent 
•:?...i:vrerin£ dire*/, ion, in H large majority of the state*, were 
'B-IR̂  even ROR*- vigorously, and certainly no re effectively-, 

O'J.EA by :• T I i n t e r e s t s and by political demagogues. 
JUV'c at IN is C RACIAL TIME CASE the first federal highway legia-
W U - n . THE ACT of 1916. TH?O outstanding prlnclplea of highway 

inistrptip* r* written into this legislation as reenire-
"<:r.it->:. contingent :i.ON tho acceptance by the states of the co-
; RV*lie-n in r o M i:n';rovcwent offered by the federal government• 
\ II S E e S.RE: 

Ih-t ^~CH &t^t? SHOULD hsvs established an a&een&te 
;:,i^^'-r:>>Vfrt.I-ent: and 

JH»S «AC;H nt*te hatting received federal funds is 
»-.clig«t«l v> ̂ int^in in satisfactory condition the roana 
so built. 

In if'ic, ONE-THIRD OR inore of the states had ao hl#tw»f 
x^rtawit, Th*? road WORK we a wholly under local control, 

rly another third had organisations with Halted aathoriif 
insufficient funds. Thus as late as 1916, at least two-thirda 

J." tr-e at*ttr-.I6 v:err- not effectively organised to construct and 
* t?intain th*ir r-eia highways. 

A FSTO tfoskne^v in the financing followed under local 
.'ir.trol w As U c i of r,*,-d.ntenance funds, fhis was particularly 
trie THEN cou?.ty or DISTRICT bonds were issued to undertake a 

Actively aabitivas .XROGRAS of new construction. Ceasismaitiea 
\*f-vi'iy in debt THEIR roads rapidly deteriorating and leat 
*;i*h. '"'HEY h^u b^li»ved IN ?enaanent roads and failed 'to ffO-
vide LIE INTENSE, f un::e. 5 he FEDERAL aid road legislation of 
I'r'lG :-.:-vided: 

4L3EC. 7 . TO MAINTAIN THE roads .constructed under tha 
provisions CF Inis act SHALL B* THE DUTY-of the states, or their 
civil sub£ivi*i:>n*, according TO THE laws of the several statee. 
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t. A^} tin^ the Secret&rv of Agriculture shall find that 
^ « m • ny st*t«- constructs under the ©revisions of this 
t , net ;^Jng nr - r T l } ™int*ineo" he sh*»li ^iv<* notice of 
\ i-jrt th* .^irh*'> '>T>prt-ent of such state; * • * . « 

Shi A ifcfi.'I-tirr. ̂  ecuir«*d the ascent of the state 
T Mth its i p g i ^ * t-cre to itr tenr.«. Eighosj legislation 
-il tr„̂  sv tc* taickly ^ d U o ^ . , Thus within a two or 

' -:e- ^ '̂ t'r,r r'd tnsclei additional highway 
' ' * ^ 0 % ' , it 1" * ~o," #erf- so w«v.ger t*iey barely apt the 
'^•/'i r»^uir*~^ri,s, ^jt even th*se cor-t >ined the essential 
" violin fox - -kt*Vr lepartment pnd f Axed responsibility 
*i ,u "intenfinc* JC ro^d projects on which federal funds were 
*f-«. >s i^c c c ~r venicie Lid by 1916 increased to such 
x t i ^ t s tr«t «• € 'riU'r ol - revenue could be obtained through 
- f e e s . >\z>: > _\- nu* wie. ̂ uite generally dedicated 

listen*, nr c. * er> soon, in 1S19, the first t̂ at on 
- * t.i*e ;u'oe,<- J n><r ~oven tc Itt "uch .n -yonular 

of 2 * : : n._ a -J I • 1 : ji -1 revenues the* ' 1 1 hut two st'-tes 
>* t.x gasutipe, v- r/mt. f r w ? to 56 per g*»«llcn, 

lo rb.;.t -x>?,it t>(- f^d^r^l legislation ht>$ held these 
T-a cnues froa *-h ro*d user in large measure for road purposes 

..'iorn oni ' t: t>.* hi,:h.r- y officials nio h^ve fought off 
tc*<* ted v rsin,-.. o f fcb*'se funis for other purroses. 

1 '-. *<-j Vx^e fw tta-ef - "he following schedules?, Tables I?, ¥ 
.« , TI, are t*/.<*n fror* Jntr collected hy th* Bureau of Public 

. T 0r s ^ t e funds, they Are reliable. ^or the local 
•ids, they • rr titereo largely froir original sources «nd 
r«~ *„<s accurate ~.c tho accountI a& records of ths local govern-

L. , nhes^ v.?r*. hr*i £-e°n ^ice limits and extreise accuracy 
*. /,ot c lair&e? but i >, e tot' Is ores en t reliable survey* 

hece scr e;-<- . - 7bOv«: Tirst, th* division of a billion-
j i; r ro?5i rrogr^"- "between c.rte «r.d local control and the 
?r.iency towari. r»th^r th'.n av:,y from, greater state c >ntrolr 
. cori'*, th«" iftcre^-s^ in maintenance expenditure; third, that 
^Int^Asnce is r,bsorbi.i^ rfr r^r ce^i of tV- total ^unis oius 
%i--u.e^t costf chfr^psolc; fourth, th^t state highway 'aain-
-nee sbsnrha -/tout i^r cent x?lus equi^ent chargeable: 
: .-.'.fth, that- tre rood u.^er is W W n constictly increas-

- -rc^nta^c o•" tL? t ot -1 cost. 



- 1 1 -

Tear te-wndi mres State Local 

1 9 2 3 . . . . . . . . . . L A , 0 0 0 , 0 0 0 , G O O * .1447,363,358 1562,637,642* 
1924 . . . . . . 1 , 1 8 1 , 5 2 1 , 1 1 5 6 0 5 , 6 6 5 , 2 0 7 5T5,855,908 
1 9 S 5 1 , 3 8 8 . 9 3 9 , 7 0 7 8 4 9 / 1 2 5 , 1 0 1 639,814,606 
1926 1 ,053 .440,310 621,744,210 431,696,000 
1 9 2 7 * . . . . . . . . . 1,136,257,055* 658,958,055 477,299,000* 

*Eetimated. 
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These T O T A L S A R E used F O R construction, aaintaaaaea 
and miscellaneous, as S H O W N I A F A B L E f. the miscellaneous 
item I N C L U D E S payaents O F I N T E R E S T and principal on bonds and 
equipment. Th* L A T T E R I T S ® I S L A R G E L Y for maintenance equip
ment. . 

The contribution F R O M T H E M O T O R vehicle user in license 
and gas T A X E S 31 one. and ased for T H E G E N E R A L purposes shown 
in Table Y, w&s, F A R 1926, fable VI, nearly $460,000,000. 

.federal Contract Methods - There is a total of 287,900 miles 
in the state highway systems, tbe average cost of Maintenance 
F O R 1936 was approximately $ 4 3 6 -per mile. This figure is not 
indicative of maintenance C O A T S F O R any types of roads, but 
does indicate the average C O S T to T H E nation of each mile of 
the state highway systems. 'The federal highway system includes 
185,772 miles which run eoincidently nearly to this extent 
with the state highway S Y S T E M S . The maintenance requirement 
of the federal L E G I S L A T I O N *.ouid offer perhaps the greatest 
opportunity for F R I C T I O N in the cooperative relationships 
W E R E it not for th** fact th?t T H E G T S T E .-and federal forces 
H A V E come to L O O K «t maintenance froT. exactly the same view
point. 

*.» soon as construction is C O M P L E T E D on federal~ai& 
projects, the M A I N T E N A N C E I N S P E C T I O N S by the field engineers 
of the Bureau of P U B L I C Roads begin. There are twelve federal 
districts, each W I T H s D I S T R I C T engineer in charge. The engi
N E E R S who under the supervision of the district engineers work 
with the H I G H W A Y departments, I N general, A R E located ia the 
states. They are constantly O N the road and know in intimate 
detail tbe projects during their construction and the later 
maintenance. L A S T year in their Inspection of federal highway 
projects, the engineers of ins bureau traveled 1,738,000 allei, 
T H E greater P R O R A T I O N of W H I C H was on the federal higjtaway 
system. The force is stable. In s number of states tha federal 
engineers have been n L A R G E F A C T O R in preserving continuity of 
construction and iRsirifcsnss.EE policies because of a constantly 
shifting and changing S T A T E department. Federal-aid projects 
T H U S are constantly inspected by E N G I N E E R S who know them. 
Conies of inspection report;--, constitute a mmmrm^vm of needed 
repairs for the S T A T E . 

http://iRsirifcsnss.ee
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f A3LI f - H%hw- ;y >aad« Classified Yxpendlture* 

Stale 
Year : — — — — — _ — _ „•••,„„. , •„, „ 

: Construction : ValnUnanee * l i«c elleaaeia.il 
1 9 2 3 ........ : TOT, 345,875 J *75,329.158 J $92,787,335 
1 9 2 4 . . . . . . . . : oGl,080,058 : 1 0 4 , 8 0 6 . 5 5 7 i 119,778,593 
1925 ........ j 386,966,871 : 119,303,560 : 143,855,670 
1926 : >.*32.337 : 135,617,313 % 144,904.560 

Cont'd. 

Y M , ... .. . ., Local 
e < r

 s Construction t_ »ainteaance 8 Plteellajteeme 
f ' f t 

1 9 3 3 . . . . . . . . . t Data not mnl\M.% : 
1924 : $355,949,803 : $193,372,152: $127,533,843 
1925 ! ;)64. 965,764 : 196,573,516J 178.775.326 
1 9 2 6 . . . . . . . . . . ; :>at« not available J 

http://elleaaeia.il
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f A ' B L l fl - Highway Funds, Source* of Seveame 

State 
Tear : M o t o r 

: Vehicle Tax '* Gas Tax \ ^ J * * * * loads 
* » 

1 9 2 3 : 1 1 4 7 , 6 7 5 , 9 8 6 : 
19?A : 1 7 4 , 8 1 6 , 9 7 3 : 
1 9 2 5 : 199,845,16." : 
1 9 2 6 : 2 2 4 , 5 5 1 , 6 3 1 ; 

1 1 5 , 8 7 2 , 8 4 4 t 1 2 4 , 3 4 8 , 3 7 8 s 
4 7 , 8 1 0 , 6 1 5 : 1 8 , 3 8 2 , 8 7 8 i 
89,328,340 J 21,489,004 : 

1 2 4 , 3 0 3 , 1 5 4 : 1 8 , 2 7 8 , 9 9 4 i 

188,788,784 
101,653,327 
141,403,023 
103,846,301 

Cont'd. 

Year local Year M o t o r 1 

> Vehicle Tax » Qrm fax 
• P r o p e r t y * 

f a x 
l o a d s 

1923 , 
1 9 2 4 . 
1 9 2 5 i 

1 9 2 6 , 

t • * « 1923 , 
1 9 2 4 . 
1 9 2 5 i 

1 9 2 6 , 

- $ 2 6 , 8 5 6 , 1 7 6 ! 
4 6 , § 4 5 , 4 4 5 i 
5 7 , 1 5 6 , 2 8 2 : 

$16,971,402 
34,833,979 : 
4 3 , 6 0 9 , 4 7 9 : 

• $376,787,861*. 
• 4 1 2 , 8 2 5 , 2 2 7 s 

i. i 

1 1 5 7 , 5 3 6 , 9 4 4 
1 4 4 , 4 1 3 , 1 1 8 

4. 

* l o data secured f o r local revenues 1 9 2 3 . 
1 Data In process o f collection. 



Twice each year th® individual reports of maintenance 
conditions are swu&riaed at the Washington office of the 
bureau. 4 project listed as unsatisfactory is followed up 
and the black mark only removed when, as shown by actual 
field inspection, it it again in satisfactory condition. 
On the first of January, 1927, the seml-anmuni inspection, 
report covered 57,408 alias of projects then under maintenance. 
This included all but ei#*t miles of the total projects built 
with federal aid. Of this total, 55,756 miles were reported 
in a satisfactory condition of maintenance, and 1,653 miles, 
or about 2.8 per cent, were in an unsatisfactory maintenance 
condition. 

future Problems - Vaintenance, however good, fails whea traffla\ 
passes the maximum limit for the type. So the big problem ;. 
now, after ten years of building federal projects, is to raise ; 

the roadway a to a type that can be maintained under the enor
mous increase in traffic. 

In this connection, figs. 1 and 2 show the existing 
facts, but they are incorporated rather to show tendencies, 
since in a work of the magnitude of highway improvement the -
direction in which growth is taking place is at least equally 
important with the presently existing situation, fig. I shews 
how much greater has been the acceleration of the individual 
in equipping himself with motor vehicles than of the nation in 
providing itself with adequate highways. 

• f/ 
An important function of the federal m&lnteanae require

ment - perhaps it may prove to be the most important - is that • 
of determining the point when reconstruction or the stepping • 
up to higher types of surface is seeded. Already the fntmre 
program of federal-aid projects In one large state is based 
upon the maintenance records. These records point out clearly 
the difference between satisfactory maintenance and satisfactory 
service. When adeouate maintenance efforts fail to produce 
satisfactory service then the type wist be changed. 

then the war ended we were left with a large amount of 
surplus war equipment, some In this country asi a great deal 
abroad. Congress provided for the distribution of such surplus 
as was suitable for road building purpose® to the states. This 
produced two major effects. States which up to that tiaa had 
not been able to establish adequate maintenance because of lad: 
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of means had at once -placed i n t h e i r hands the eouipnest which 
could he used for t h i s purse se, a n d because it came as a f r e e 
distribution the public c e l l e d without much protest its 
utilization in numbers on the h ighways . The second effect 
w a s equally important. The as* of t h e equipment enabled the 
state highway departments t o h o l d the e x i s t i n g roads in reason
ably s e r v i c e a b l e condition w h i l e the construction programs 
w e r e being put u n d e r way. P o s s i b l y nothing added more to the 
support of the h i g h w ^ departments than t h e widespread better
ment o f c o n d i t i o n s cr . sde possible not alone through the equip
ment distributed b y t h e f e d e r a l government, b u t by reason o f 
the fact t h a t t h e p u b l i c becaa>e accustomed t o t h e possession 
and u s e of a large r - ^ o u n t of eonipment by t h e s t a t e departments. 
There w e r e distributed t o the s t a t e s prox imate ly 36,000 aotor 
vehicles snd l a r g e quantities of spare parts* explosives,, hand-
t o o l s and o t h e r surplus th»t cou ld be u s e d advantageous ly for 
r o a d maintenance . I n »li f 753,000,000 l b . of mater ia l w e r e 
distributed, t h e vrlue o f w h i c h m m estimated at te&rj.OOOjOOO.-
There w a s c o n s i d e r a b l e w a i t s o f course i n rn operat ion o f 8 
purely salvaging nature, b u t the foundation o f the maintenance 
equipment in a l l but a very few s t a t e s has been this war surplus, 
and through its u s e t h e nation obtained ft return many t i m e s 
greater than c o u l d h«tve be^n o b t v ? , i n e d b y any o t h e r disposition, 

.Vaintensnce r e o r d s have n o t as y e t b e e n r e d u c e d t o a 
e o i E f i a r a b i e b a s i s between t h e s t a t e s , A cooxittee of t h e imeriesa 
Association of State H i g h l y O f f i c i a l s is working toward this endt 

but to, establish uniform r e c o r d © is far l e s s important t h a n to 
establish adeon&te r e c o r d s t *nd adeouacy i n this s e n s e m e a n s t h e 
actual expenditures c o - o r d i n a t e d w i t h t h e quality o f s e r v i c e , 
t h e amount a n d k i n d o f t r a f f i c , a n d t h e d i v i s i o n o f expense be
t w e e n r o a d b e d and r o a d s u r f a c e , r o r example, t h e c o a t for.a 
certain stretch of r o a ; l i n 1 9 2 6 is reported as $3,714. Here the 
records w e r e separated„ however, a n d t h e cost o f t h e pavement 
maintenance p e r m i l e w a s $563. A n o t h e r a n d longer r o u t e cost an 
average of $1,076 p e r s i l r t o maintain, b u t t h e c o s t o f pavement 
maintenance was *233* H e r e are t h e a c tua l c o s t s o n w h i c h the pave
ment costs themse lves are t o o h i g h , but they a r e not relatively 
nearly so high m the r o a d b e d c o s t s , f h e s e point unfailingly 
to lack of adequate w i d t h =Lnd - p o o r side ditch and shoulder con
struction. 

R e s e a r c h has pointed out t h e weak p a i n t s o f o u r roads 
and has to a d e g r e e determined the c a p a c i t y o f g i v e n types of 
construction. C o n d i t i o n s v*ry s o w i d e l y , h o w e v e r , that mainten
ance costs a n d s e r v i c e r e c o r d s a r e n e c e s s a r y t o c h e c k against 
proposed designs no m a t t e r h o w p e r f e c t t h e o r e t i c a l l y . 
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In eurwr-ry It m y be said that tha technic of isaia-
t©nance, t L p bundling o f equipment, the use of materials, 
have- b e ^ n developed t o a p o i n t much further advanced than 
the e c o n o m i c considerations, but then* is no excuse now for 
wot t'icirvc f a l l JFdv«.nt*jge of the information furnished from 

m a i n t e n a n c e records ur.on wnlch to determine * really scientific 
aAministjvtivs -,a<>n for administering highway funds. The aaa 
of the H!ech*nief,l t^.bui-tin?; iaacninea has made possible the 
a t i i i j r « t i o n of j u r i e s of lata because they Quickly and 
economically sari, cl&sstfy M i d sufflmarisa the contained in
fo motion. The rA&b^o i n f o r m a t i o n of the future will be 
.gained froa such tuaier. >m& ssund policies of highway admin* 
iatration w i l l be* founded uoon maintananca records both of 
cost and ad^ou/*cy of service. 

It w o u l d n o t do to conclude this article with the 
chance of hawing produced pn attitude of composure. Our high* 
w«y- system i s d e c i d e d l y i n «.n unbalanced status. There were 
added t o the ruHe^e of s t a t e roads l.̂~st year nearly 13,000 
m i l en, due u n d o u b t e d l y te tbe d e s i r e to get these roads under 
state maintenance a n d s t a t e construction, which Indicates the 
oolitic*! strength of t h i s urge. There are now 287,900 miles 
irs the state h i g h w a y systems, of which 1S3.000 miles, or §7 
t?er cent, ^re surf ec*«3. Of this 57 p^r cent, 109,000. or 
67 p e r c e n t - t w o - t h i r d © of tbe entire surfaced mileage on 
the s t a t e ey^tews - is o' what may he termed transient types? 
th** t. is, b e f o r e economic maintenance results they must be 
largely l i f t e d to higher types, or the present types greatly 
imp roved, 

Tha l o c a l r o a d situation gives even greater reason for 
concern. Of the 2,731,000 ailes remaining after taking out 
t&e st&t© mileage, 275,000 ailen ar« srarfaced, or 14 per cent. 
Of this surfaced mileage 347,000 miles, or 92 per cent, are 
of the same- types as those listed aa transient for the state 
©ystecas: th«it is, tbey include the aand-clay, gravel and water* 
toerand. ̂ acadleic surface t y p e s . 

fhes® facts are certainly n o r e convincing of our utter 
dependence u p o n maintenance than a volxme of argument. 


