A REVIEY COF HICGHWAY PROGREES

By Thos. H. MacDonald, Chief,
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Not long ago the guestion was asked if the quality of
highway engineering technique and sdministration is advancing'
in step with the increase in expenditure of Federal highway -
funds. Concern was expressed that with the problem of
providing employment so scute, and with the consequent pressure
to get work under way ravidly to the full extent of available
funds, there might be a let-down in standards heretofore
existing.

Such a question is a most natural one. There haﬁe beénﬁ
previous exveriences which justify a doubt. Also, it is a‘
difficult question to answer convincingly because df the
magnitude of the sum total of the thousands of indiviéual pyqjéﬁtsljb*
involved. Xo mere assertion of opinion is importaﬁt exceptégs'
it accurately reflects & conclusion that may logicaily be«dréwn '
from the facts. There is another and broader quéstion; that of
the direction in which we are going and the indicated impliéa—

tions as to the future.




While those constituting the American Road Builders

Association have what may be termed the interest of responsibility,f

the general public has the interest of user and owner. The

consequences of an operation of nation-wide dimensions and of
such a personal service character reach far into the future.
A road system is not rebuilt annually. To be a sound public
business, roads into which public funds have gone must earn
more than their annual upkeep. The difference between an asset ‘
and a liability is decidedly more than a matter of ovpinion. Thus
it appesars important to present in as concise a manner as possiile"l
a review of highway progress covering a number of years, to record
the facts and to develop the important trends as support for the
conclusions reached.

BASE PFRIOD

1925-1929.

Al]l measurements are relative, and for the pﬁrpose of this
review where comparisons are ﬁade the five-year average, 1925f1929? ~&:T 
is taken as the basing period. This average was selectedrsome time;ﬁ‘
ago by the Bureau as the most representative of the highWéy,improve;iuéit

ment activity as & whols, prior to the depression.

MILES COMPLETED.
As an over-all picture of highway improvement, without

distinetion as to the degree, or between types, the base



period 1925-~1929 shows an average annual completion of 17,577
miles without Federal participation in the cost and 10,063 witﬁ
Federal participation, a total of 27,640 miles.

The succeeding S-year period, 1930-1934, shows an average |
annual completion of 22,068 miles from Stste funds without
participation in the cost from Federal highway funds administered
by the Bureau of Public Roads. The State funds in séme States
were increased through loans and grants administered by the
Public Works Administration and also by support from the Federal -
Emergency Relief Administration. In addition, there was an
average annual completion of 15,514 miles with the whole or a
part of the cost met from Federal highway funds administered
by the Bureau of Public Roads., Together, thsse total an average
annual completion of 37,582 miles or nearly 10,000 miles per |

year above the precediny S-year average. These averages, however,

fail to show the major influences which the Public Works appropria~:~ f;f

tion of June, 1933, and succeeding Federal appropriations have had

in holding highway building to the high level for this period.' g %

For the two ysars 1933-1934 the average completion mainly‘thrbugh
State expenditures dropped to 15,963 miles- and for the saﬁe,
period the average mileage completed with the cost in Wholé oi in
part from Federal funds administered through the Bureau rose to

20,048 miles. Together, the sverage for this two-year period




is 36,012 miles. Without the record for 1935 and 1936 the conditiénS‘f

are such that it may be predicted the same relative results willlinéﬁiﬁa
follow for these years. L

For the years 1933-1936 inclusive, the Federal approprlétlons fér
highways are the major influence in holding the average annual mlleage

completion at a figure well above the average for the pre-depression b&se

period and very close to the highest 5-year average. (See Schedule l)}'i
GHWAY FUNDS. |
Essentially the same story is told by a study of highway’funds;it
Divided among the major purposes fér which they are used, the fbllowing:;l;f
averages show the trends: -
For construction by the States:

Average sxpenditures from State funds
For the S-year tase period

t

%367,000,000

Federal aid funds 82.000,000%*

it Bathudnd®s sty

Total annual average - :  k $449,000;éi
For the S-vear periecd 1930-19341 :

State funds - $403,000,000%

Federal aid and grants - 192,ooo,odo*¥,f‘

Total annual average - | QSQS,OéQ,dééﬁ:
For the 2-year period 1933-1934: \ | . L

State funds - $234,000,000%* - |

Federal aid and grants 257,000,000%*

Total annual average - $491 ggg gg@ii

* May include some Federal grants from the Pub11c wOrks Admlnlstratzoa7
or Relief Administration. .
**  Only includes funds administered through Bureau of Public RQadS.»



In 1934, for the first time since the original Federal»éid,
act of 1916, the Federal contribution for construction rose wellxi
above that of the States. This will also be true undoubtedly forvf

the Z2-year average of 1935-1938.

For maintenance, equipment, interest and miscellaneous -
Annual asversge for the S-year base period - $225;700;QG

Annual average for the S-year period 1930-1934 - 258,700,00

In 1934 the expenditures for these purposes were $295,400§0003
an amount, $34,700,000 higher than the average for the 5S-year period
and %74,200,000 higher than for the previous year.

For construction, maintenance and miscellaneous

expenditures by local govermments -

Annual average for the 5-year base period - $615;7DO,QQQ ;

Annual average for the 5-year period 1950»1954 - 528,8@6;@60
Annual average for the 2-year period 1933-1934 ~ 383;&65,
The average annusl expenditure by the local goveﬁnments_fdf;g'?
the 2-year period 1933-1934 falls velow the average for the‘fiﬁé ’
years 1930-1934, by $140,800,000 and telow the average for th§ basé_g:
period 1925-1929 - $227,700,000., (For expenditures by years éee

Schedule 2} .

SURFACED MILEAGES.
During the S-year base period the net progress on the State

highway systems in the construction and reconstruction of snrféced,
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roadways was made up of 42,575 miles of low type and 33,640 miles

of high type road surfTacings, an average annual net increése of
15,243 miles and & total net increase for the period of 76,215 mileé;;

For the D-year period 1930-1934 corresponding net increéses‘
were 45,823 miles of low type construction, 34,841 miles of high
type construction, an average annual net increase of 16,133 miles
an1 a total net increase of 80,664 miles.

On the face of these figures, the first five years of the
depression produced 4,400 miles net increase in surfaced roadways"
on the State highways over the production for the preceding fiﬁe
years of prosperity. Actually, the real gain was much larger,
in part due to a more accurate classification of types, and in
part to a merked advance in the standards of design andycénstruétidn;‘r'

(For details by years see Schedule 3).

SECONDARY RCADS UNDER STATE CONTROL.
In addition to the increase in the mileages of surfaced

roadways on the State highways, there has been a very important'

advance in the improvement of secondary roads which have been
placed under the conitrol of 3tate highway departments-in the
period 1932-1934.

The total surfmced mileage on secondary roads under State
control increased 51,000, the deteils of which are shown in‘

Schedulice 4.




There is uno other new departure from the previously
existing ¢(eneral plan of administration of highway affairs that -
is as likely to make the same rapid prorress as the changing of

local roads to the control of the State highway departments. The

compelling motives are two: - First, to place the cost burden upon
the State for the purpose of lowerin: or doing away with local
road texes, and second, to secure for the secondary roads a

larger participation in the .~as taxes and motor vehicle 1ioenss
fees, plus the benefits of administration under the State highwa&
departments. This move would undoubtedly be in the direction of
efficiency and economy, if the States were provided with the
necessary fundse. All of the States which up to this time have
been required to take over all or a large part of secondary rwéds -
have been given the added responsibility without a commensurate |
increase in support funds. Were it not for the heavy increasesriv

in Federal highway funds which must be regarded as temporary,

these States would now find themselves in an impossible situations

The inevitable results of continuation of the policy as it has been

put into effect will be to stop nccessary new construction and
reconstruction of the principal State arterial highways. BSane

policies of administration should teke exactly the opposite

direction. The major hi hways must be continuously brourht to-the
highest serviceability to previde the inducement for.a greater’traffipygyf

use from which increascd revenucs may be obtained.
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SECONDARY ROADS UNDZR LOCAL CONTRCL.

One of the most striking changes is in the accelefété&
increase in mileages of surfaced secondary or local roads,“n
During the S5-year base peried, 1925-1929, surfacings were
increased by 99,520 miles low type, and 15,022 miles high
type, roadways. For the 5-year period, 1930-193l;, there was k"n”'
an increase in surfaced mileare of 211,900 miles low type,

and 6,247 hirh type, road surfaces - a total of 218,000

miles or nearly double the increase in surfaced roadways -

for the preceding 5-year period. This increasc reflects:

both increased support for local roads from the road user

revenues, the ras and motor vehicle taxes, work made possible '

through loang and grants from the Public Wbrks.Administratioﬁ"fyh'f o
and large support from the Federal Emcrgency Relief Adﬁiﬁistfa;f, ;;f"

tion and the Federal agencics established to provide emplaymen#§,

During the period that the greatest inercase in rural
road mileage hes taken place, local revenucs from local sou:casg

have moterially deercascde In this connection see'Schedulc”Eb,?

TYPES OF HICHWAY IMPROVEVENTS.
As en illustration of the build-up of the large ’highﬁay’~>;if
construction programs and the diffcrent typcs which constifutgai"‘

the program, Schedule 6 is submitted. ’

This program has been financcd for the major partifrmn iiiu

Fedoral grants with minor participation by the State, end




DISTIMCTICN BETWEEN CCONTRACT AND
FORCE ACCOUNT V/ORK,

differs from previous Federal aid programs in that approximabﬁly‘

25 per cent of the funds worc used for improvements of g
sccondary roads, 25 per cent for municipal improvements andfthb
remaining 50 per cent on the rural Federal aid system. fThe"' 
large milecage of gravel surfacings reflects the improvement of

secondary roads.

The policy of doing public construction work by fdrée{ 7
account has frequently agitated those engeged in the,contragﬁing ;f £
business. As an indication of the conduct of the Federal high-
way work from Federal grants administered by the Eureaou the
attached Schedulc No. 7 is submitted.

In this schedule the status of the program,for the
final week of cach of the years 193); and 1935 divided betwéen;[‘i; ;!
contracting and force account work is shown. v ’ |

Force account projocts constitute so minor a parf dfiﬁi ¢

the progroam as to dispel any reel cauvse for valid eriticism o

from the contracting industry. The fact should be further

noted that most of the projects ineluded in the force acbount f

procram arc for sccondary read construction where the individgal;ifi 
projecets are small snd hordly suitable for controacting. There
has been only one instancc where forece account has hgen c&friéﬁ
on by the Statc boyond reasoncble limits and this poliey has ;,“i

sincc beon abandoned.
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PRICE TRENDS A¥D COSTS

The relative average prices for road construction‘h&veL
been calculated by using a composite mile made up of the
different units of work in proporticn as these were used in
the total program. The composite mile at the prices bid for
the 5-year base period, 1925-1929, gave a cost index of
$17,026, This index dropped sharply for 1932 to about 60
per cent. It rose in 1933 to an average of 7L per cent, It
continued slightly upward in 193l and for 1935 levcled off'at
approximately 80 per cent. Ve would therefore at this time |
be paying approximately 80 per cent of the cost for the
pre-depression period if it were not for the factor of chaﬁges:
in design. The changes and adaptation of modern highw&yv :
designs to present day needs are discussed in anotherkpapef
by Mre. R. E. Toms, Chief, Division of Design, Burcau of
Public Roads, and will not be touched upon here except inscfﬁf'%”ffi'“l
as they affect cost. | | |

There has been a gradual increase in the number of umits

of construction used throush the design changes to provide

better and safcer highways, so that compared with the average
number of units used’for the basc period the index now standé
as an average at slightly above 140G per cent. That is, aboﬁtk
L2 per cont more units arc being used per mile of standard

highway construction than for thc base peried,.
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Since the price index stands at approximately 80 pef éég
the cost of the very much better designed end constructed
highways has only increased to approximately 11l per cent.

On the basis of this showing as to prices and costs,
therefore, while so sorious a need exists for the providiné éf’v L
employment and for the construction and reconstruction of
hirhways, it is a sound public policy to give maximum employmbﬁf%f
upon the highways so long as this can be done within the o

reasonable costs now prevailing.

THE PROGRAM FOR THE IMMEDIATE FUTURE.
The'opportunity is now presented for one of the 1arge$t_‘ 1fT -
annual construction programs we have ever had. A summary‘ofr/ 
the Federal appropriations available to the State for oonstruétiqnfit; '

during 1936 amownts to s total of 4579,201,000 which is divided

approximately as follows:
This summary is made up of balances of the Feﬂeral’highwgy{fizu?
grants and the regular Federal aid funds for 1936, plus State‘ f

funds which have been programmed.

l. Coing contracts - 8152 3)1,000
2.. Plans approved, ready for ccntract - 113,885,000
%« Funds available for new projects - 333,300,000

lis Total 8599,528,000
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On the above showing it is apparent that the greatesﬁkﬂ”
activity and the highest coopcration must prevail among all;' 
agencies in order to get this very large program under way
and push it vigorously for the purpose of providing the
largest amount of employment possible and of demonstrating
the possibility of sound highway construction as an employmenf

measure.

"hile there has been some tendency to find fault
with the rules and regulations ~overning hirhway improvement,
it must be taken into consideration that the reason these
funds have been provided in such large amounts is for the
purpose of furnishing employment, and the regulations have

been established to secure this objective. A discussion

as to the amounts of labor provided by highway construction“i 
is provided in a paper prepared for this meeting‘bykM?;

T. Vlarren Allen, Chief Division of Management, Bureaﬁ of
Public Roads. so will not be touched upon further hére. It‘
is important. however, that if the hirhway industry is:to
fulfill the purposes for which these funds were supplied,

the program: must be put under way more rapidly than it has
beer in previous months and labor must be given employment

in rapidly increasing numbers.




Schedulc 1.

o it S ik AN

Miles Completed

Vfithout Federal " ¥ith Federal
Participation Participation Total Built
1925 12,152 11,000 2%,152
1926 15,830 10,722 26,552
1927 16,502 10,220 26,722
19,196 9.756 29,252
272.90L _8 618 22,022 -
5 yr. average 17,577 10,063 27,640
1930 2l Bl 10,433 35,277
1931 28,63l 16,000 Ly, 634
1932 2Li,9%3 11,038 35,971
1933 14,926 18,545 23,471
193k 17,001 2,092 .3_53&%2
B yr. average 02,068 15,51 37,581




Schedule 25

State and Federal Expenditures on State Systems
and Funds Expended on Local Roeds

Funds

State funds for
Year Federal funds Expended
Construction |laintenance, equip- . on Local
ment, interest, and Roads
miscl, ' :
Million Million Million Million
1525 & 297.1 i 20B.6 £ 92.2 § 5h3.5
1926 277.0 219.8 79.2 5877
1927 3201 236.3 80.2 L3y
1928 L57.2 221.3 80,8 65542 o
G-year T
average %67 .0 225,7 82.0 615.7 S
1930 620.7 266.9 92.5 700.5 Co
1931 512.9 21,8.6 218.1 6372
1932 k.6 265.3 1326.9 530601
1933 266.3 219.2 180.6 3.8 -
193 203.2 293 33445 e
S-year —r i Paii o
average 103.,5 258.7 52848

192,5




Year

——

1925
1926
1927
1928

929 1.

5 yr. averoge

1930
1931
1932
1933
193l

b

5 yr. average

3_/ Drop in high-typc mileage duc to resurvey of Texas system, as &
rosult of which approximately 6,000 miles previously rcportcd -
as bituminous macadam were assigned to the lower types.

}/ Deercase duc to miscellancous adjustments in State zfecoi'ds;

STATE HIGHGAY SYSTEM MILFAGE EXISTING
I'ICH AND LOW-TYPE SURFACING

Schodulo 3.

" Total | T Tow-type High-type —
surfaccd surfeaced surfoacecd
L. _ miles miles miles

1h)y, 854 96,505 148,349
163,059 109,110 53,949
176,566 116,127 60,139
19%,138 12L,765 68,373
208,32l 1 133,211 b 75113
177,188 116,003 61,184
226,772 142,659 8l,113
2l2,700 116,359 96,341
260,481, 151,782 108,702
271,845 157,995 113,850
288.986 179,03 1/ 109,954
258 157 155, 565 102 592

Lo N

SECONDARY ROADS UNDER STATE CCHTROL

ORI AP WU R WS S S

.

Schedulc }40;

T L Gw-type

High-type.

T T T Total
Year surfaced surfaced surfaced
S miles ____miles miles
1932 5,576 L,5L3 1,033
1933% 28,648 26,440 2,208
193l | 57077 55,166 11/ 1,911

L e AL




———

Year

e ne

1925

1926

1927

1926

L1929

5 yr. averagc

1930
1931
1932
1933
g3l |

5 yre average

b inimtn e e 4y

L.

Schedule 5.

TRSENERCIPAP S

Local Road Milcage Existing

Total
surfaced

R

576,106
387,005
112,155
2152 )999
Lsh,111

B L

low—typo
surfaced
_.miles

31,8,L09
357,967
380,358
398,813

L12,5%5

587.028
595,999
6l 2%

*672,250 | *

593, 008

* 7 States

i s e+ g

380,463

L2s,7he
5hi,61kL
549,767
59l,L40%
*628,666

416,770 |

cstimated

‘High-type

surfaccd
milecs

P o ) P

27,997
29,0%8
31,797
%l 136

,wélLyékm.

32,072

L1,596
"-#5 :)41)4-
b6,252
118,020
213568

ZONP NS .

Lk,970

Lo, . ot et i o e St ot e A



U. S. PUBLIC WORKS BIGHWAY PROJECTS
(From 1934 Public Works Appropriation $400,300,300
apportioned June 23, 1933)

and

Schedule ©

(1935 Hayden-Cartwright $230,200,000 apportionment, June 13, 1934)

Summary by Types of Construction - December 31
(This summary table is accumulative)

1933 1934 1935
: Estimated | Estimated Estimated
Tvpes Total Cost l{iles Total Cost Hiles Total Cost Miles
Thousands Thousands Thousands
Graded and drained 32,170 4,149.9 54,533 €,561.5 59,322 6,969.8
Sand Clay, Untreated 2,708 569.9 3,546 975.6 4,289 1,155.5
Treated 4,205 557.7 9,199 1,048.4 10,2361 1,199.0
Gravel, Untreated 12,646 4,973.5 66,077 9,751.7 82,940 11,121.9
Treated 12,038 1,317.7 13,012 1,291.6 16,540 1,776.%
Macadam, Untreated 2,312 203.8 2,1u8 208.1 2,30% 179.4
Treated 3,877 238.5 12,932 267.1 15,275 991.5
Low cost bituminous mix 15,918 1,801.1 29,716 3,23%2.6 35,801 3,739.7
RBituminous macadam 10,248 LE1. 1 o0, ko7 1,00€.5 21,812 1,001.Y
Bituminous concrete 22,806 706.0 ue, 3ok 1,328.13 56,398 1,655.3
"ortland cement concrete 91,418 2,720.9 163,522 %,297.9 19G,u7h b gh7.9
Bleck 4,509 63.0 9,899 121.9 11,417 1k0.5
Bridges & Approaches 32,262 72.2 69,426 124.9 82,730 154.9
(2431) (5055) (5767
Grade scparations) 5,811 12.1 24,509 39.2 33,634 51.8
Railroad-Highway ) ; (150) (52L) (67%)
Grade separations) 704 .5 2,827 1.4 3,702 1.9
Between highways ) (9) (49) (69)
Miscellaneous 216 » 2,911 4 7,096 g T
Total ‘ .2735395 S l?@5h?-0 530,824 130,456.5 | 632,594 | 35,136.8

Note: The figures in paranthes§s indi¢atefthe number of sttuctufeg“i‘ijf




Schedule 7

SUSMARY STATUS HIGHWAY FPROGRAM
(From 193!, Public Works Appropriation $L00,000, OOO
apportioned June 23, 1933)
and
(1935 Hayden-Cartwright $200,000,000 apportionment, June 19, 195&}5
Week endmng Dec. 29, 153l. :

Contract only Force Account Only
Estimated Cost Mileage|Wo,., of |[Estimated Cost|Milsage |No. of
(thousands) Proj.| (thousands) , Proj. ¢f
, #29,135 1350 585 i
ract Awarded | 32,37l 881 | €97 | §1,137 88 | 97
r Construction| 138,12 6081 | 2062 9.6485 828 253
297,607 17750 | 6395 | 22,762 276 939 .
497,240 27062 | 9739 | 33.58L 3393 |10
A Week ending Dec. 31, 1935 ’
296,465 51901 112165 | 50,131 5235

(mn st o, - st




