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The highway engineer as the dirvetor of the public business of produc-
ing transportution service (s responsible for the analysis (1) of the demand
for his product, (2) a financial analvsis of the revennes evailable and the
establishment of a budget jor the period of the improvement and (3)
business management of the improvement program.




THE improvement of a highway

system Increases the public

welfare throogh the produc-
tion of highway transportation ser-
vice. The justification of an im-
provement program depends upon
the amount and quality of transpor-
tation service produced. There is
no difference in principle between
the public business of producing
highway transportation  f{acilities
and a private business engaged in
the production of commodities,
The same basic principles of man.
agement govern public and private
production.  Applied to the public
business of producing highway trans.
portation service the first of these
principles is an analysis of the pub-
lic demand for highway service and
a determination of the mileage and
type of highway improvements to be
produced in order to serve Liraffic
- needs.
The second basic principle, fol-
lowing the determination of the
amount and type of highway im-
provements necessary for present
i and  expected fuinre traffic, is n
financial analysis of the fiunds neces.
sary to carry out the required bet-
lerment program.
The third principle is the engi-
i neering and business management of
the physical production of the im-
{ provement.
. The highway engineer as the direc-
tor of the public business of pro-
ducing transportation service s
responsible for the analysis {1) of
{ the demand for his product, (2} a
" financial analysis of the revenues
available and the establishment of
2 budget for the period of the im-
provement and {3} the business
management of the improvement
program
i The following discussion deals
primarily with the first of thege func:
tiens,

By Tuomas H. Mac Donarp,
Chief, United States Bureau of Pub-

lic Roads

This article by Mr. MacDonald,
the chief highway builder of the na-
tion, covers the scope and purpose
of the traffic and transporit survey
that is now in progress in Ohio. The
survey is nine months under way and
will be completed December 14,
1925,

The survey is carried forward co-
operatively between the U. S. Bureau
of Public Roads and the Ohio DHui-
ston of Highways and the cost for
the same is met on a 50-50 basis.
The work is conducted under the
supervision of J. G. McKay, Chief
Division of Highway Economics, U.

" S. Bureou of Public Roads, who is

represenied in Ohio by Mejor B. P.
Root as field manager. The Ohio
Division of Highways is represented
by Harry E. Neal trajfic Engineer
who, with Major B. P. Root, select
the personnel and purchase equip-
ment and -supplies.  Supervision
over the generul plan is in charge
of Mr. MacDonald, Mr. McKaywnd
Birector Schlesinger.

The result of this work will serve
as guide in deiermining character of
future improvements, also methods
of reconstruction and maintenance.
It will likewise be of much value to
legislators and other officials in pro.
viding legislative duta as io traffic
density aid control.—£Editor.

The demand for improved high-
way service has grown with the in-
crease in motor vehicle registration
and completion of improved high-
way mileage. Highway traffic in
Maryland, Maine, Michigan and
Wisconsin has been found to in-
crease approximately in proportion
to motor vehicle registration. Motor

lems are grouped- under threg:
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vehicle registration has doubled and:
redoubled during the past eight
years. In 1916 the registration of
motor vehicles in the United Statés
was  3,512,996; in 1920 it was
9,231,941 and in 1924 it had in-
creased to 17,591,981, an increase
of 400 per cent during the eight yea
period. In the state of (hio, motor
vehicle registration has  increased
at approximately the same rate; in
1916 the registration was 252,431,
in 1920, 621,390 and in 1924,'
1,241,600,

This tremendous increase in the
number of transportation. units has
revolutionized  highway trafic ‘and
highway transportation. It has made
the provision of highway service giie
of the important industries of the
country. Each year since 1920 the
expenditures for rural h1ghways in
the United States have approximi
one billion dollars. ‘Ohio,” w:t‘ﬂ
84,000 miles’ of rural roails has
year expended large ‘sums “in
struction, maintenatice .and’ nnpr
ment of this net work of. hxghways.
The cost of providing highway ser
vice is paid by the people of ﬂle,sm
The administraticn of this g
dustry in the most eiﬁcxen; :
the manner ‘which will give'the
ple of Ohio the most “eficient high-
way setvice for the expenditares of
public funds, is accompanied . by
economic and engineering problemis
of great importance. . Thesc prob

ings—where t6- build, ‘how to dis
irthute the ¢ost of the smprovepient;
and how to build::. & satisfactory
solution of these pmiﬁems can he
found only as the result of compre-
hensive £conomic and engmeermg
studies,

The state of Ohm, reahzmg the
need for such researches, has entered
into a co-operative agreement with' | -

the Bureae of Public Roads, United
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. States !').ep_artﬁle'nt.-of Agriculture for
+ the conduct of a state wide investiga-
" tien of highway problems.

These

“investigations were begun in Decem-

- ber 1924. - Credit is due L. A. Bou-
““lay; recently Director of the Ohio
+ . Department. of Highways and public
~ Warks, G. F. Schlesinger, the present
- Director and H. J. Kirk, State High-

way Engineer, for the initiation of

" these investigations in an earnest en-

~deavor to arrive at a sound hasis

" for future highway planning, cou-
“struction; misinténance, and regula-

*tion in Ohio.

"+ The ‘general purpose of these in-
. vestigations is to secure and develop
- facts and ‘principles which will aid

o the planning and construction of

.-the. most economical and serviceable

< highways, the best design of high-

“oways to serve Irafic requircments,
" snd the further advance of the

scisnce of highway -development.
- Tmeof the important research pro.

o jects naugurated under this co-opera.

- Aive agreement is the “Ohio Highway
%, Tranaportation Survey.”

This re-

i gearch deals particalarly with the

 rren—

- egonomic phases of the formulation
ol o seientific and economical plan

-of highway development.

“Trafic counts have heen made in
previous years at selected points on

 the highways of Ohiv. These counts

. have yielded " valuable information

_and. indicate the historical trend of

highway traffic without which the ac

_curate prediction of the future trend

of tralie becomes more dificult,
A& count of vehicles, however, does

“not. disclose all the important facts

necessary for the economin and en-

- gineering development of a highway
- system. The nse of somne hig?:ways
by moter truck freight lines and
“heavy units of transportation mekes

the daily onnage and frequency of

“gruck and bus trafic as important a
“factor as the daily number of ve
" hicles. In order to obtain more com-
- plete trafic information, the irafic

count has been extended to include

“the Tecording of vehicles weights and

“additional data. -
Data obtained during the present

-gurvey: include (a) the pamber and

type of vehicles; (b) the rated ca-
paeity and gross, axle and wheel
‘loads of motor trucks; (¢} princi
pal commodities transporied by mo-
tor trucks; {(d} towns of origin and
destination of wpassenger cars and
motor trucks; (e) the type of usage
of passenger cars and (f) the num-
bar of eut-of-state vehicles. Figures
1.and 2 show the data sheeis used in

recording motor truck and passenger
car information.

The first step in the organization
of the Ohiv survey was the selection
of the highways, and later of the
points of these highways, where

- trafic information is now heing re-

corded. The foeation of principal
industries, population of cities and
towns, and other economic factors
which affect highway traffic in the
different arcas of the State were
given careflunl consideration in the
selection of the 354 traffic survey
slations.  Motor truck weights, a3
well as all other traffic information,
are recorded at 156 of these stations;
at the remaining stations all informa.
tion, with the exception of motor
truck weights, is recorded. A suf-
ficient oumber of operations are
made at each station during the
petiod of the survey to insure an
adequate sample of traffic,

ln addition to the regular opera-
tion of the 354 survey stations, state.
wide counts of vehicles on the high-
way system are igken during each
season of the year, These counts of
vehicles are mude on the same day
aned al the same hours at aver [00U
selecled  points on the State High-
way System and are wade possibile
by the help of the Boy Scouts of
the  State. These  simultaneous
conals at over 1000 stations sup-
ement the data recorded at the 354
survey stations and make possibie an
stalysis of trafie on the entire state
system under practically the same
traflic conditions.

The completition of this jnvestiga-
tion will make gvailable 10 the State
of Ohio a large volume of valuable
data regarding highway utilization
in the State, The present density and
distribution of trafic on the high.
ways of the State will be accurately
determined. A graphic presentation
of the densily and distribytion of
passenger car tralic on the principal
highways of the State is shown in
Figure 3. This figure presents,
superimposed on the State highway
map, the relative density of passen-
ger car trafic on the various high-
ways.  As the investigation is still
m progress the data here presented
must of necessity he based upon
records vhiained to date.
analysis of traffic on each route will
be computed for a 24 hour day. The
passenger car trafic densities shown
are the average of several observa-
tions at each survey siation between
the hours of 10 A. M. and 4 P, M.,
during the period December 15, 1624

The final |

to June 15, 1925. As this period™
does not include the maximum traffic ;
season of the year, and as the results
are based upon only six or seven’
counts, and a period of six hours
per day, the final results will vary™
materially from the data shown in:
Figure 3. :

Upon the completion of the in-
vesligation, ‘complete data for the |
entire year for total wvehicles and
motor trucks as well as for passen- ]
ger cars, and maximum traffic as well
as average traffic will be available. |
Figure 3 does, however, indicate the
great variation in traffic upon the
various highways. The most impor- -
tant routes in the state are clearly.
indicated., L

Route 2, extending {rom the Penn. -
sylvania state line through Ashtabula, °
Cleveland, Elyria, Fremont, Toledo
and Bryan, to the Indiana state line °
is one of the heaviest travelled routes -}
in the state. Along this route was -}
ohserved the following average num-.
ber of passenger cars for the six
hiour period:

On Route 1, the National Road,
passenger car traffic, for the six hour
period, averages about 325 vehicles
at all points as far as Zanesville.
West of Zanesville to Springfield,
this average increases Lo gver 500,
From Springfield the traffic passes ™
west to Brandt, leaving the Natonal .
Pike at this point, passing south to

Dayton over route 201, and west out ..

of Dayten over route 11 to Eaton,

and thence northwest back to the

National Road.

Another important east and west

route is the Lincoln Highway ex..
tending fromt Salem through Canten, ™
Masgsillon,  Wooster, - Mansfield, %
Bucyrus and westward along Roule
5. This route carries an average

density of nearly 500 passenger cars

as far as Bucyrus. Upon the un- |
improved section west of Bucyrus an 7

average of less than 40 cars for the

six hour period was observed. The =
greatest density of traffic on the state
system was recorded on the section
between Canton and Massillon on
Route 5, an average of 1778 passen-
ger cars during the six hour period.

The heavily travelled north and
south routes are not as well-defined.
One extends from Cineinnati north
to Hamilton, Dayton, Pigua, Lima
and Findlay. ' e

The longest north and south route
traverses the whole state, beginning
at Portsmouth, thence to Chillicothe, :
Columbus, Delaware, Marion, Find- ..

lay and Toledo. The average six-
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i J. 6. McKary,
S Chief Division of Highway Economics,
tI. 8. Burean Public Roads.

Leading participants in the trafic
and transport one-year survey now
iu progress on the state highway sys-

tem.

Harzy E. Neaz,
Szate T raffic Engineer.

Federal and State Officials Cooperatmg in Trafflc Survey__

G. F. SCHLESINGER,
Dircetor Ohio Department of Highways
und Pyblic Works,

Harry J. Kumk,
State HNighway Engineer.

Gzorce K.
Chisk Ensinser of Maointenance.

L. A. Boutay,:
Farmer Director, Ohio Dcpartmem @) ngh-'_
ways and Public W’ orks, ..T o

The field forces, conmstmg of . four
divisions eperate at 354 stations and
are grouped into seventeen 4part1¢s gRye
as follows: - Three welght parties,
eleven recording parties, two densny-
parties and one mght parky. il

F. Rﬂm.

led Mmager, Transport. Survey 8mcm..ﬁ
P Burezm oi Pu&lw Bods
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Hour densities' observed along this
Toute were:
S Average Number of
Passenger Cars
WAM—~4PM
e 218
- 331
.. 338
... 1085
e 332

=" Seation location
~North of Portsmouth.....coccer
<South of Chillicothe.....
“Neorth of Chillicothe.
 Sotith of Colambus..
= North-of Columbus...
i %@ﬂh of Delaware.

_ North of Bowling Grocn...... 676

- ‘Another well travelled north and
“soith route passes from Dennison to
::New Philadelphia, Massillon, Akron
and - Cleveland.. This ronte has a
" prinimum trafic density of 419 pas
. senger cars north of New Philadel-
-phia and 756 south of Massillon. .
~ Route 16, from Youngstown to
- Cleveland, has a minimum trsffic of
- 502 cars for the six hour periods
“YTraffic is beavy on the improved
. routes in the densely populated and
=" highly industrialized areas surround.

ing Canton, Akron and Cleveland,
- particularly . between  Akron  and
©Cleveland.

The greater density of teaffic in

. the areas surrounding important
- eenters of population is also very ap-

parent.  This relationship of traflic
" to population is an imporiant factor
in highway planning.
- The map clearly indicates the
_varistion in passenger car traffic up-
on the highways of the state system,
The average daily passenger car
trafic vavies from a maximum of
1778 to & minimum of less than 10

passenger cars during the six hour

-period. This large variation in traf-

fic density on different highways
demonstraies clearly the need for
traffic information as a puide to effi
cient and economical planning of a
highway system.

The completion of the survey
will make available not only detailed
information regarding the average
and maximum present density of
various types of traffic on all high-
ways but witl also make possible the
prediction of future traffic upon these
highways with reasonable accuracy.
The carlier traffic counts made by the
State Highway Department are of
particular value as indices of the
rate of growth of highway traffic over
a series of years, Withowt such in-
dices it Is more dilficult to make an
accurate prediction of future traffie.

Present and expected future traflic
density are among the fmportant {ac-
tors in determining the location,
type of improvement and width of
highway letterments, and the logical
arder of improvement of the varions
routes in the system. The tvpe of
trafie, however, is frequently as im-
portant a {actor as the daily density
of traffic. ‘The proportion of heavy
duty motor trucks to total truck
trafic and the passenger bus traffic
upon a highway are {requently the
determining factors in the proper
selection of the type and design of
a highway to serve traffic needs.

The distribution of motor trucks
by rated capacities is a reliable in-

dex of the present and expected -
tvpe of truck traffic on a highway. -
A partial analysis of the traffic at
two points on the Ohio State High.
way System has been made from
data available to date as an illus-
tration of one of the types of in-
formuation whick will be available
upon the completition of the investi-
gation. The first of these points is
Station No, 508 located on the main
1oad between Youngstown and War- |
ren, about 2 miles north of Girard
and 3 miles east of Niles, at the -
Junction of State Routes 16 and
169. The second s Station No, 812
on State Ronte 2, about 5 miles east :
of Toledo. Both of these stations :
are on important highway roates but
the variation helween them is sig-

nificant. Up to June 15 each of -
these stations has been operated
seven ten-hour periods. The num- .

ber of the various types of vehicles
recorded at each station during 70
hours is: see Table A. E

The total traffc at Station 508 is -
approximately 60 per cent higher
than at Station 812, but truck trafic -
at Station 308 is 129 per cent higher -
than truck traffic at Station 812, Pas-
senger bus trafic which is quite im-
pertani at Station 508 is not impor- -
tant at Station 812, o

The composition of trafic by types
of vehicles at the two stations is:
see Table B.

The greater importance of truck
traffic at Station 508 is again indicat-
ed by the following tabulation of
loaded trucks by capacity groups.

TABLE A
. Fassenger Moter Passenger Horse Drawn Total
Statien Cars Trucks Buses Vehicles Vehicles
508 - 14,380 223 548 65 17,230
812 9,820 974 6 1 10,801
TABLE B ’
C Passenger Motor Passenger Horse Drawn Total
Station Cars Trucks Buses Vehirles Vehicles
Per Cent Per Cent Per Cent Per Cent Per Cent
508 83.5 129 32 04 100,
gz 90.9 9.0 0.1 0.0 IOG.g
i TABLE C
Capacity Groups STATION 508 STATION 812
. {tons) Number Per Cent Number Per Cent
e 923 64.6 452 734
2915 255 178 102 1.5
3—4 162 134 49 79
5—5% 59 42 12 20
6—T% 1] 4.0 i 0.2
TOTAL 1429 1000 élﬁ' 1000
TABLE D
Gross Weight Groups STATION 508 STATION 812 -
{(pounds} Number Per Cent Number - Per Cent
50800 and mnder 383 45,6 134 41.0
5,100—10,000 236 nq 120 36.7.
13,100--15,000 116 129 - 36 110
15, H6-~20.000 74 87 23 S 10
Lver 20,000 43 51 14 4.3
TOTAL 851 _ 100.0 327 106.0
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Passenger Traffic Flow Mapi
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Empty trucks are in approximately

the same ratio to total trucks at both.

- stations, being 35.9 per cent of total

o irucks at Station 508, and 36.8 per

“-cent at Station 812, and can there-
fore be eliminated without affecting
the comparison of the two stations.

The distribution of loaded trucks

* by rated capacity groups is:
.. Table C.

Not only has Statien 508 the
greater number of trucks but it also
has the greater proportion of large

. capaeity trucks, Trucks of 3 ton
- .and larger capacities are 17.6 per

seg

cent of total loaded trucks at Station
308 as compared with 10.} per cent
at Station 812, During similar
perinds Station 508 has 251 trucks
of 3 ton and larger capacities as
compared with 62 at Station 812,

" The gross weight of motor trucks
is- quite closely correlated with the
rated capacity. Some variation does
exist due to differences in the ecom-
modities transported, loading prac-
lices and the maximum legal gross
loads in different areas hut the cor-
relation is generally quite close.  In
the State of Maine it was found that

- D

the. number of lrucks on’ tny
way weighing less than 2]
pounds agreed very closely-with
“number of trucks of less than
capacity. An analysis of the grdss
umg]ﬂ: of loaded trucks Foa Stahom
508 and 812 is as foliowr see Table

Station 508 exceeds Station 512
the percentage of trucks in‘each groms
weight group above 10,000 pounds.
The greater importance of the
way upon which Station 508 is

located for heavy duty txucks is em




8 R Highway Topics for September

" more evident from a comparison of R R R T o P §
. the number of trucks in each group. EEE SR EEE R SRR R REREE RN SRR
© . In all classes above 10,000 pounds T S I IR
' pross weight the number of tracks . ié?i:’ﬁ:;;-éi-i;:;i;{:;*“,"_\,':_\’;‘!‘.{';f-:'&\’;'i
-H_,obser_ve&;at Station 508 is three imes : hill? :’s 5 L3 :z‘ w ": 5 ‘: ';) B N h :f 5N ": *;J “ : '::2 )
“the number of trucks in the same o : et st R ' .2:3\::
class than at Station 812. A ',;j; '1 M K O
A very important factor in the )
=+ design-of high type pavements is the ARA AR RS A LA RN ARy 5 ELALRAMOGY
- number and frequency of heavy axle N A A AT UL R A ALY
loads; that is, axie loads in excess
‘of safe loads which the highway can £
. support. Upon the completion of . ) v " O
. the “survey the number and fre- [ IR I N N TR S
. quency-of such loads upon any high- o L i " ‘
- way in the state can be readily de- R e h e h o cae s A
o termined, - The stations for which L EEEEE : fisnreiiaiiiae
o M - L : A AN Dow Y E PR B . EI AR TR
.. partial snalyses have been completed, R I S i 3 Loh T
ﬁ'gilho_ugh varying considerably frtfnt y 3BITLS 114 i:}z’ ; u AEEIN LY :i‘:! R 33
each other; are by no means an in SETARNYIP VSR LNS S IO vy e -
“dication of the great range in both ot an S, o hecisscane -
“capacity and gross weight distribu- PoSeEREtisayag g SrE R A A RS I
“tion that will be found on the high- RN s T RN N e mAn Q
ways of ihe state. - - 5 .
f%ho variations that may be ex- El"‘?viizb\u'“jili K SARENENERE %
pected are indicated by the resulis B PR I AN E
~iiof & simdlar investigation ret:e\mlv l‘ BB g p e bttt u el DLV UL LY ot
- );Eompleteﬁlon the !(:)ight;'ay;; of (.(mgc B DS eY 00k 80 0uky 0Ny s U e 00 b KD I
ounty, Illinois. One highway with By . A PP BV A ‘
e ai"l average of 534 loaded trucks per ‘3 %\‘EQ % ) ‘E :': ¥ 3 : X “: \Q‘\i\t :;‘:E ‘}N 3 g\\i "'E
© day carried a daily average of 126 b Y i PYivy \3\ [RRD SIS ;3 DR j S o
trucks of B ton and larger capaci- H Py ;\!S Esg J R \g\ﬂfé : :}\i‘ixl‘g ‘}E } \2:«:. &
_ ties; other highways carried as {ew E g.ﬁg\gx'g\}é\g‘@%‘g\?\\%a{g{ AL HNINGS Q“}?“;%&JM% -
a8 10 loaded trucks per doy all of S SRR e o ; =
loss than 5 ton capacity. Ou ane i ’EI g5
highway 15.2 per cent of all loaded 8 I ol
s brocks welghed in excess of 24,000 i 3 : D ' \I\ 3
“ pounds gross . weight, and 7.7 per : ‘E?‘::\g g K \§f}-‘ § b gig 3 3\3 13 ? N b .
o gemt weighed in-oexcess of 30000 i R L R RS 4§ 3 2\\‘9 (O 43y o
. Al Qt!a&?_,_&_tﬁtians no trucks in excess L\i iy %j \3 e\j&f&}gﬁ\%s Fﬁ“;ﬁé&& \EEE \f}q-{% §§ 3{@5 35 ’i "'s-{
- of 24,000 pounds gross weight, and i SIS AR HEONNEER K SRUNEY &
C very few over 18,000 pounds were B R Y -
“observed. - The same variation was R _}5\1‘ W ¥iYid o }j\* } \% } ¢ ST
A ' hoedy '‘RA NSRRI SRE R NI R AN RN _
. observed in regard to eritical axle i %‘;1 SERERREERREREDEEER KA RE AR '
- loads. On one bighway 141 per t*\gl“ R&:}\ﬁ 33 g\é §§\: L3 \§§\g N i
< eent of all loaded trucks had rear Y PR WHE FREFS T OBER @y W
2. axle loads in. excess of 17.500 i - i‘“ . . i 13 % .
- pounds, n critical load for this type & oyl '5%)@ %*{ § P ;§.\‘ 13}\&
 of highway surface, and & maximum f\i‘% IR L“g\ & i“\g"‘i\ \\3 SRS %@{b ‘N
of 97 such eritical loads were ob. ﬁg»i{?\‘é s Pl 13 Y b:‘?\ L iﬁsﬁ; N )$§Q%§
- gerved]duri}ng & ten hour period. i SRR DAL SN SN N PESANEER
- On other highways no truck ap- , p AT
proached thegcrilig;al loard limit, i ? ¥ 133 23 $~§ 3\ { RED ?\}Qﬁ
v 'SucI; va;_!iation_s in volume and by 3 \\:-‘i i;}, 3 3 j‘% \El\? i? {Qg %‘:\‘é é\ \\igg\
~lype of trafic require different types o ;3"9 AN 8§ & i}:\g RN R AR TS
of highway improvement and &e),e:igr: - *\i __@\,My‘&%;&}‘q & 3\:\1‘%5 ¥ a}&ﬁﬁt'&‘%h’;&k
© to - serve traffic demands economi- 3 135@3 : { ii\f‘\!‘r i? Elié\ 5 ;\‘g‘?é\% “'| %
-cgﬂy. The construction of highways ¥ g\%)‘g‘,kﬁg&gm '3@3’%\ gi\é%ﬁ% Q"Q\ §‘3§ E‘ég 3 i
‘greatly in excess of traffic demands, Boatna®asndafonyin®arsaSa ¥Ry -gyy- R
'al}_]]d hthe!constructinn of highways S i ; 13 b 33 s 2y
. which will not carry the volume and oo %tgi& l% (ggs\} Eg ' ii é § 3id \3 3 .
type of trafiic to which they are sub- ' g Gt ¥ tég AR d 3‘§§ ! {3‘@% ‘3§‘};'§ N

¥ o oo
“based on ingufficient evidence and ¥ W
. #re” unwarranied engineering mis-

“takes, In the former case funds

R

B RR

jected are the results of planning %r‘%ﬂ
13k

et aun

" wm 4+ m.oao~ s ® I AT ERSINREEANIRAGANAR




ich could bhe wniwnd wivane
eously on ether haplaeave e oo
wnded for ihe dmprovement o s
pdghway bevoud the poevnn and e
";%Cled future frafhe needs: i the
kmtlcr Ligh maintenanee cost- and
@ necessily of eariv reeorsia

AT

inbeanaiion e

fape- ul
ovement for vartons hinliwao e
g sl
d type of tradhie oo ldginvay. will
Cm‘ll[];it'«‘i] \'-E”I {iu’ ConsTraciog
id anmual maintenanes coae o0 e
TSN l)‘l)!' ol i!u;:(zn'i':nr’nt RHITE
dese route=. As o aeenil of
sompatisons  the
pes of highway iprevemen o
ricus antonni- el fvpes of abhe
iH he estubiished.
Tighway tathe i
short distance movenent,

valuable

. '
serviceahioe

The volue, compesition

i

Pipeaer

maxl  ceonoeTae

prodomineatiy

Fhis -

Highway Topies ____for September

rarticularly true of motor trucking
bt s also generally true of the pas-
~engor car movement.  Long passen-
2ot var trips are quile conumon but
are snadl in number as compared
with the local movement, The re-
sults o0 the Connecticut Transporta-

H resele mog totad eodl pi boen Raevey dndicate that 55.7 per may be very different on sections of
cess of the co of pronidie an veni of all passenger cars have an the yame route a fow miles npart. .-
dequate type of Bighway e e averape trip mileage of less than 20 Figure 3 indicates the. rapid in.’
st place aitles, wnd V2.0 per cent less than 40 crease in passenger car ‘trafhic asia
The franspuortation srves will menles, Jie the same state it was found toyte approachﬁs ‘the Iat&c{‘ citim.

that 811 per cent of the motor
dks ttaveled less han 30 miles
per trip, In Ceok County, 1L, the
coptespianking pereenlage wis 73,8
prer vend,

Phe sndarity between these data
amd Obin conditions i indicated by
the fact that in the preliminary an-
dhvsis ol Sattons SU8 and 812 1 was
found  that approximately 88 per
cent of the racks travel fess than 25
aides per trip. At Station 812 only
apprevimaiely 46 per cenl travel
thas 20 miles per trip. This

ctatton has an upusual amwount of

1.
Iitn=

IO TRANSPORT SURVEY
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long distance traffic due to its:
tion on the main highway f
Cleveland to Toledo and Detroit;

The predominaice of the local-or
short haul movemient necessitates
carefnl study of each section of-the’
highway system, . Trafic conditions

Investigations in other “states  have -
demonatraled that this condition -is
cqually true of trucks. I Cook
County, IIL, it was found that 'z
highway with a total traffic of over

0,600 velicles per day near the -City-t"{.-
of Chicago bad less than 2,100 ve. . -~

hicles at a poiat approximately 20

miles {urther distant from tha eity, =~ =
Another highway having over 15,000 .

vehicles per day at the Chicago oity
limitx hod less than 4,500 vehicles . -
per day ab a peint approximately
9 miles from the eity line. Truck
traffic decreased from 405 ‘trucks to
soas -
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66 trucks per day on the former
‘highway, and from 543 trucks to 238
trucks on ‘the latter highway.
though it “is doubiful if such
greab variation in actual trafic den.
sity will be found' upon -highways
the proximity of cities in Ohio the
endencyis present and the propor-
tional changes in traffic volume are
probzhbly equally pronounced. This
means that a highway which is badly
congésted -at one point may be of
nple: capacity to serve the traffic
' at & point only a few miles
it In order:to be able to pro-
e’ the necessary highway service
at thése points of varying traffic it is
nécessary to. analyze the sources of
traffic upon the highways. Whether

‘cougestion at certain points is the
widéning ‘of the present route or the
ision -of a parallel route must
upon' the. principal sources
f ‘trafic ‘ tpon- the route. Traffic,
within' certain limits, will follow an
proved. highway even though an
ndirect route in preference to a
“more direct but less highly improved
“route. "It is quite possible that the
mmprovement of an additional high-
way roufe may not only relieve con-
“gestion on & preésent route but may
lso. provide a more direct route far
nsiderable part of the traffic. A
~kmowledge of ‘the sources of traffc
- isalso of great assistance in the se-
_lection of routes to be improved.
“ Let us’ take for example the case

“present - by “iwo unimproved
outes. . Trafic may not warrant the
improventent of both ‘routes. *An
-~ analysis of the sources of traffic may
© demonstrate that the improvemeny of
... one€ route may provide improved ser-
vice to' the trafic now ising beth

. routes without compelling any con-
- siderable part of this trafic to tge
. an’indirect or longer route. The

. improvement of the second route:
~may not provide economical service

to the traffic now using the alterna

tive route, or may provide service';

. to'this traffic only at additional cos
. ~eaused by the necessity of using
~ longer and more indirect route. On
route may provide improved servie
- 1o a large volume of local traffic a
‘well as to through traffic hetween the
centers of population. The alterna
. tive roule may be so located as to
. serve very little local traffic. A
- davowledge of the source of traffic is
_mecessary to estimate the total trafic
which will be served by a proposed

‘the “most efficient way of relieving

f.two. centers of population served:

.

Upon completion of the Ohio Sur-
vey information regarding the origin
and destination of the traffic upon
the various highway routes of the
state will be available and will pro-
vide data regarding the important
sources of traffic which must be con-
sidered in the solution of problems
of highway planning.

In order that highway funds may
be economically and equitably dis-
tributed over the entire system of
highways in the state the relative
trafic importance of the wvarious
highways of the stale must be de-
termined. The highways of the state
may be divided into {our classes—
national interstate routes, state,
County, and township highways.
Thig classification is based upon the
area of influence of the highway,
whether a highway is predominantly
of local significance, of importance
to the entire county, state, or is na-
tional in importance.

In the state of Maine it was found
that the primary bhighway system,
comprising ©.1 per cent of the total
highway mileage in the state, serves
534 per cent of the total traffic of
the State, measured in terms of ve-
hicle mileage, also that 300 miles
of the primary system, comprising
only 1.3 per cent of the total high-
way mileage in the state serves 20.7

per cent of the total traffic in the

state.

The actual percentage of the total
traffic which is served by each of the
four classes of highways will vary
among the several states depending

upon the amount of mileage in.

cluded in sach classification.

The

. iransportation survey will make pos-

improveruent.
‘industry this rule is that an invest.

ment is not justified which will not.
earn a fair rate of return. As a cor-
that the investment which yields the
on the investmeni .

sible an accurate determination of

the highways which should be in-.
. cluded in each classification as well

as supplying information which is
necessary for an equitable distribu-
tion of highway funds among the
various classes of highways;

It is generally accepted as a sound
rule of highway planning that ne
highway should be improved beyond
the earning power or service of the
In terms of private

Ilary of this rule it may be stated

reatest return

hould be made first. To follow this

ighway system and of each highway'

_scientific regulation of highway trai-

‘weight regulations which will permit:

- investment,

" of highway improvement for a per-

. roads into the varions highway 8y

of highway funds among these 5y
tems in proportion to traffic use.
. will permit the selection of the most

A survey of highway trams-porm.-}‘?i
tion in Connecticut revealed the fact
that the State Highway System, com-.
prising slightly over 1100 miles,
during a period of one year carr.xed::, :
approximately 414,000,000 vehicleZ:
miles, approximately 58,000,000 net®
ton miles of freight and approxi«
mately 974,000,000 passenger miles.
In Cook County, IHinois it was found £
that 418 miles of highway carried?
a daily total of approximately 991,
000 vehicle miles. i

Although there exists no accurate-:fi
method of measuring the value ofy
this service and expressing it in mon-3
etary terms a conservalive estimate.%
of the annual gervice value of the?
Connecticut State Highway System%
reaches a total of over $5,000,000,%
or a return of over 20 per cent on‘g
the estimated replacement value 0[.%
the system. i

The completion of the present sure_fg
vey will also make available to the]
State of Ohie similar data for thc_';
various highway systems of the statej;
and for individual highway routes:
within the State.

This type of information will also
be of value in determining the exten
to which various types of highwa
improvement such as re-location
grade reductions, the elimination of
railway erossings and highway in-
lersections at grade, and the elimina-
tion of traffic congesiion points and
“hottle necks™ are economically jus-
tified.

The survey will also furpish in-
formation which -is essential to the

fic, particularly the establishment of

the greatest freedom of highway use
that is consistent with highway safety
and the preservation of the highway

It will also make available gen-
eral economic data regarding the re-
lation of highway transportation to
other forms of transportation and:
the coordination of the various iypes
of transportation.” :

These various types of informa-
tion which are being produced. by
the survey will enable the state of
Ohio to establish a scientific plan;

iod of several years.. It will per-
mit the traffic classification of Ohio

tems, and an equitable distributio
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mponomical types of highway im-
amgovement for various highways
ed on {1} the density of present
toad future traffic, (2) the ratio of
%q_ﬂsks to total wehicles, {3) the pro-
tsortion of large, medium, and small
“apacity trucks and resulting mross
Sads, (4) maximum wheel loads,
;:’5} the frequency of critical gross
~/sads and wheel loads, (6) probable
“Yjgintenance costs on various kypes
¢ hipghway surfaces and (7) prob.
“ble variation in the transportation
B:gsts with various types of highway
%igrface.

=z It will also permit the selection
t#f the order of improvement of va
Zygous highway routes in order to
zrovide for the State the greatest
sossible highway service at the low-
2wt practicable cost. Finally it will
=mermait the establishment of a defi-
ite highway budget based upon
savesent and expected future high-
gay needs.

An investigation dealing more
rticularly with the financial phase
.+ highway planning will shortly be
“sndertaken in the state of Ghio un-

der the co-operative agreement be.

tween the Ohio Department of High.

ways and Public Works and the
United States Bureau of Public
Roads.

The primary objective of this in.
vestigation is to determine the effect
of various types of highway im-
provement upon the value of agri-
enltural land.  Such information ja
necessary to a scientific distribution
of highway costs among the various
classes which derive benefits from
the improved highways.

The general plan of the investi-
gation includes a farm to farm sur-
vey in selecled areas of the state. In-
formation regarding the value of

these farms and measurements of the

factors affecting such values will be
oblained from farm operators, coun-
ty records and other supplementary
sources of information,

An investigation of this nature is
particularly valuable in Ohio due to
the quite general use of the special
assessment methed of obtaining
funds for highway improvement.

The survey is expected to provide

valusble data to highway: officiala in
the ~establishment off"ic:;]x;&' ﬂ;? .

uitable principles -of highway: h- . -
ﬁnce_ 'ThI:a : r&mﬁts -obtained ‘regard-
ing land values and the factorgin-
fluencing these values will also be -
of service to farm operators in th
établishment of fair tax assessments
and in the valuations of ‘agricultursl .
lands for loan purposes. . =~

The highway transporiation’ surs:
vey and the investigation into the "l
effect of highwey improvements
upon rural land vafues will givethe - =
state of Ohio the benefit of the mast .
vecent developments in highway re- -
search methods and will make avail-
able 1o the state eassential data nec:
essary for the Fﬁciﬂ;‘t g&lllnd gconomie - - -
development of its highway system. - -

The Bureaun of Public Roads de- /-
sites to express its appreciation of
the co-operation it has received from.
the Ohio Department of Highways ;-
and Public Works, especielly from -
Mr. Boulay, Mr. Schlesinger, Mr. -
Kick, Mr. Nes! and members of the
Department stuff who are assisting -
in these investigations, = = ":°




