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FOREWORD
% 4

This report contains the results of highway traffic studies of the State primary,
secondary and State-aid road systems of Pennsylvania conducted during 1924
under a cooperative research agreement between the Bureau of Public Roads,

United States Department of Agriculture, and the Pennsylvania Department of
Highways.

This investigation was undertaken in order to obtain essential facts concerning
traffic on Pennsylvania highways as a basis for their future development.

The first part of the report contains a summary of the principal conclusions
‘and the second part the evidence upon which the findings of the report are based.

The researches were conducted under the joint supervision of Thos. H. Mac-
. Donald, Chief of the Bureau of Public Roads, and W. H, Connell, who until May
1, 1927 was engineering Executive and Deputy Secretary of Highways of the
Pennsylvania Department of Highways. Publication of the report has been com--
pleted under the administration of James L. Stuart, Secretary of Highways and
Samuel Eckels, Chief Engineer.

J. Gordon McKay Chief of the Division of Highway Economics, Bureau of
Public Roads, directed the work of the survey and preparation of the report,
" assisted by O. M. Elvehjem, Highway Economist, E. T. Stein, L. E. Peabody
and B. P. Root, Associate Highway Economists, all of the Division of Highway
Economics in cooperation with W. A. Van Duzer, Assistant Chief Engineer,
J. W. Follin, Office Engineer and H. K. Craig, Cost Engineer, all of the Penn-
sylvania Department of Highways.



THE PENNSYLVANIA HIGHWAY TRANSPOR-
TATION SURVEY

o CHAPTER I |
PURPOSE OF THE SURVEY AND MAJOR CONCLUSIONS

There are in Pennsylvania approximately 93,-
000 miles of public roads, exclusive of city and
borough streets, of which 10,719 miles were on
the State highway and State-aid highway systems
in 1924, and under direct supervision of the De-
partment of Highways. Through additions to
the highway systems, the mileage on January 1,
1927 was approximately 12,000, Of this mileage,
about 4,000 miles have been designated as the
primary highway systems which includes the
connections between larger population centers,
county seats and routes into adjacent states. This
system is, with few exceptions, coextensive with
the Federal-aid highway systemi. The remainder,
or about 8,000 miles, consists of roads designated
as secondary State highways and State-aid high-
ways.

These highways serve more than 9,000,000
people scattered over 45,000 square miles of terri-
tory and included within 67 counties, 42 cities,
931 boroughs and 1,571 townships.

In 1924, 1,229,000 Motor vehicles were regis-
tered in Pennsylvania, representing one car to
each 714 persons. In 1914 the registration was
only 113,000, or one car to each 72 persons, which
means that in ten years the registration had in-
creased ten fold. The registration for 1926 was
1,455,000, or one car to 614 persons, and it is
estimated that the motor vehicle registration in
1930 will be 2,086,000, which, on the basis of the
estimated population of nearly 10,000,000, will
represent one car to each 4.75 persons.

Prior to 1923, Pennsylvania was without fun-
damental’ traffic* data and was facing a program
of construction and maintenance, under the su-
pervision of the Pennsylvania Department of

Highways, involving the expenditure of about
$260,000,000 in four years. Of this amount
about $200,000,000 was for work on the State
highway system and the remaining $60,000,000
on township and county highways. The need for
traffic information which would serve as a guide
to the proper expenditure of these funds-in pro-
viding highway facilities for present and future
traffic was self-evident. The Department under-
took early in 1923 a series of traffic counts on the
entire highway system and a few months later
arrangements were made for a comprehensive
highway transport survey to be conducted jointly
by the Department and the United States Bureau
of Public Roads. .

Present and Future Value of Traffic Data—
The data produced in these traffic studies are val-
uable as a guide in determining the required
strength and width of the pavements to be con-
structed, and in establishing the ultimate widths
of right of way; and they have been so used in
planning the road improvement -program since
1924. These data with minor modifications from
time to time, will also. serve as a guide in the
further development of the highway improvement
program in Pennsylvania in future years.

The establishment of plans for highway devel-
opment, which will result in the maximum of
highway transportation service, at a cost commen-
surate with the service rendered, requires a care-
ful analysis of present highway traffic and the
trend of its development. The plan of improve-
ment may materially alter the economic and social
development of the commonwealth as a whole or
of any section. The improvement or lack of im-
provement of a given route is of importance not
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only as a compliance with the traffic needs of the
immediate locality, but also, as a partial answer
to the traffic demands of a much wider area.

Therefore, the development of a system of
highways should not be judged only as miles and
types of highways constructed each year, but
should be considered in terms of the movement
of people and commodities, both present and fu-
ture. The planning and construction of a con-
nected system of highways deal, in fact, with the
development of the Commonwealth and its lo-
calities, their agriculture, industries, the growth of
suburban areas adjacent to centers of population
and the social activities of the people.

The Economic Highway —The plan of highway
development, to be sound both from the stand-
point of the most economical design and the earn-
ing capacity of the improvement, must be based
upon not only the present but the estimated fu-
ture traffic demands. ‘

Highways, no less than other engineering struc-

tures, are designed for a specific purpose. The
economic structure, whether it be a bridge, build-
ing, pavement, or, in fact, any structure is one that
has been designed to accomplish at least annual
cost, the purpose for which it is intended. In the
case of the highway, the location must accord in
direction with the natural direction of traffic
flow; the pavement must be of sufficient width to
accomodate, with a reasonable degree of comfort,
the peak of traffic in terms of the number of ve-
hicles, and it must be strong enough to accomo-
date the peak in terms of the weight of vehicles
using the road in a given time. On the other
hand, it must be remembered that there is waste
in excessive provision which is to be avoided as
carefully as the waste of inadequacy. It would be
a waste of money to construct a pavement of
insufficient strength or width, but it is likewise a
waste of money to construct one that is more cost-
ly than the traffic requires. This means not only
the present traffic, but the traffic that it is esti-

mated will use the highway during the life of the
pavement.

There is an accepted principle that no highway
should be improved in excess of its earning capa-
city. The demand for improved highways will
continue until all important highways are im-
proved, yet the extent to which the various high-
ways may be improved and yield an economic re-
turn from such improvement varies greatly, and
cannot be left to the hazard of uninformed judg-
ment, but must be determined on the basis of the
present and future traffic demands. In making
this determination proper consideration should be
given to possible savings in vehicle operating costs
for present and estimated future traffic as well
as location, construction and maintenance costs.
So it may be said that the economic highway is
one of which every section is improved to the
degree required by the traffic and to no greater

- d

chope of the Transportation Survey—The
transportation survey, herein reported, covered a
period of one year and the field studies included
a count of the number of vehicles passing various
points on the highway system, as separated into
passenger cars, motor busses and trucks, as well
as detailed information regarding the capacity,
weight, and use of motor trucks, and the use of
passenger cars,

. On the basis of the present traffic demand the
various routes of the highway system were classi-
fied as terminal, industrial and semi-industrial,
and on the basis of future estimated traffic de-
mand the same routes were reclassified to show
the probable classification in 1930 and 1935. An
analysis was also made of the present condition of
the various routes to determine their ability to
meet the estimated traffic demands and a tentative
program of improvement has been prepared
which, if followed, will provide adequately im-
proved highways for the probable traffic of each
of the above future periods.



Fig. 1—Reliecf wmap  of Pennsylvania  showing  State Highway System



PRINCIPAL CHARACTERISTICS OF PENNSYLVANIA

A brief description of the physical character-
istics of Pennsylvania and the extent and the
probable development of its principle pursuits,
such as manufacturing, farming, lumbering, min-

ing, etc., is necessary before setting forth the find-

ings and conclusions of the survey.

The terrain is generally mountainous, as shown
in Figure 1, which is a photographic reproduction
of a relief model map, showing the State highway
system. The mountain ranges run in a generally
southwesterly to northeasterly direction through
the central part and separate the eastern and west-
ern sections which are referred to frequently in
the report. The area, comprising the central

mountains and the northern territory, is de-
scribed in the report as the northern and central
section.

Because of the marked differences in traffic,
physical characteristics, and development of these
three geopraphical sections it has been deemed de-
sirable to deal separately with each one of these
sections, as well as with the Commonwealth as a
whole. ;

Eastern Section~-The eastern section includes
18 counties. comprising all the counties around
Philadelphia and those which surround the group
of smaller cities of Lancaster, York, Harrisburg,
Reading, Allentown and Bethlehem, as well as

Delaware Water Gap

10
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Bushkill Falls Near the Highway Between Strouds-
burg and Milford

the counties in which the.anthracite coal mining
is carried on, which include the cities of
Scranton, Wilkes-Barre, Pottsville and Sunbury.
Philadelphia, the largest city in this section, has
a population of about 2,000,000 which gives it
first rank amoflg the cities of the Commonwealth
and third place among all cities in the United
States. '

Western Section—The western section of 20
counties includes all those counties along the
western State boundary and others west of the
Allegheny Mountains, including the cities of
Pittsburgh, the commonwealth's second largest
city, with a population of over 600,000, Union-
town, Washington, Butler, New Castle, Franklin,
Erie. Clearfield, Johnstown and Altoona. The
western section comprises the larger portions of
the bituminous coal, oil and natural gas deposits.

Northern and Central Section—This section .
contains the remaining 29 counties lying between
the eastern and western sections. It includes all
of the central counties from the southern State
boundary to the northern boundary, as well as
all counties lying along the northern and north-
eastern boundaries. This section is generally
mountainous, includes the Allegheny National

- Forest and most of the State forest reservations,

and contains areas of great extent which are
famous as hunting and fishing regions. It has
comparatively few population centers, the most
important of which is Williamsport, which has
a population of about 40,000.

The Population, of Pennsylvania, its Growth,
Distribution and Density—From 1910 to 1920
according to the United States census the State
population grew from 7,665,111 to 8,720.017, an
increase of 1,054,906 persons, or 13.8 per cent;
and it is estimated that the population at the
time of the 1930 census will be (approximately)
10,000,000 people, which will be 14.7 per cent
above the 1920 figure.

Of the total population, about 65 per cent is
urban and about 35 per cent rural, as shown in
Table 1.

Table 1—Urban and rural population

Per cent

o . Number 1920 of 1920
Class of cities | population State
population
Urban
Cities over 1,000,000 ¥ 1,823,779 21
Cities over 500,000 to
1,000,000 ........ 11 588,343 7
Cities under 500.000 40 1,454,658 17
Boroughs over 10,000 39 566,798 6
Boroughs under 10,-
000 and other ur- i
ban population ... 1,234,433 14
Total urban ....... 5,668,011 65
Rural 3,052,006 35
Total State popula-
HON  cevenennnnan 8,720,017 100

*Philadelphia.

1 Pittsburgh,

In density of population, Pennsylvania ranks
sixth among the States with a population of
about 200 persons per square mile. The popu-
lation density by couaties in 1920 varied from
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124 persons per square mile in Pike County to

over 13,000 persons per square mile in Philadel- -

phia County, which is coterminous with the city of
Philadelphia. The variations in population den-
sity and in population trends within the counties
are also great. .

There is a marked difference between the dis-

‘tribution of population in the three previously
' defined geographical sections. The eastern sec-
tion includes 18 counties, with an average popu-
lation density in 1920 of 457 persons per square
mile and in all of these counties population in-
creased between 1910 and 1920. The 20 counties
of the western section had an average population

areas. Other areas of dense and of rapidly in-
creasing population are found at the larger cities’
or boroughs, but these regions are small and'
scattered. : .
Considering the Commonwealth as a whole,
13.4 per cent of the area had a population in
1920 of 200 or more persons per square mile and
contained 77.9 per cent of the total population;
11.6 per cent of the area had from 100 to 199 per
persons per square mile and contained 8 per
cent of the total population; while 75 per cent
of-the area had less than 100 persons per square
mile, and contained only 14.1 per cent of the
total population. :

Presque Isle on Lake Erie

density of 219 persons per square mile in 1920,
and in 17 of these counties the population in-
creased between 1910 and 1920. The majority
of the 29 counties in the northern and central
section show a very low density of population,
with an average of 44 persons per square mile,
and in 18 the population decreased. between 1910
and 1920. The total population within this sec-
tion decreased about two per cent during the
- decade.

- The 18 counties of the eastern section, together
with 9 of the 20 counties of the western section,
include nearly all of the important areas of dense

. population and all rapidly increasing population

" In general, the areas of increasing population
are also the areas of dense present population.
All townships having a population in 1920 of
100 or more persons per square mile increased
in population between 1910 and 1920, and with
the exception of certain townships in the west-
ern section in the general vicinity of Pittsburgh,
the areas which had in 1920 a population less
than 100 persons per square mile decreased in
population between 1910 and 1920,

* Economic Characteristics—Pennsylvania’s pre-
eminence among the States of the Union is foun-
ded principally on the value of its industrial

production, and of all the State’s industries manu-
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facturing easily takes first place and is therefore
the controlling economic factor.

In the production of all industries, which ex-
ceeds $11,000,000,000 a year, as well as in manu-
facturing, its principal industry, which according
to the United States Census reports, accounted in
1920 for $7,000,000,000 of the total. Pennsylvania
is second only to New York. In the production
of pig-iron it is the leading State, and in the value
of its textile products it ranks third in the Union.

Mining, for many years the most important in-
dustry, has decreased in importance in recent

While practically all the anthracite coal in the
United States is still produced in an area of about
480 square miles in eight counties of the east-
central and northeastern sections of the Com-~
monwealth and although the production amounted
to 89,000,000 tons in 1920, the indications are
that the maximum production has been reached
or is about to be reached, and that during the next
fifteen years the average will probably amount

to only about 75 per cent of the peak production.

- Bituminous coal mining is in much the same
condition. This industry involves almost the en-

An anthracite Mine East of Tamaqua in Carbom County

years, both in respect to the number of persons
engaged and the value of its products. Only
about 10 per cent of the persons now engaged in
productive industry in Pennsylvania are occupied
in mining and quarrying operations. This is not

to say, however, that mining is no longer a very.

important industry, but rather that its once su-
preme position among the industries of the State
has been taken by the manufacturing industries.

tire western half of the Commonwealth, where
some 20,000 square miles are underlaid by de-
posits. The producing fields cover approximately
14,000 square miles and their production in 1920
reached 170 million tons or 31 per cent of the
total for the United States. While it can not
be said that the maximum production has been
reached, the relative importance of the Pennsyl-
vania bituminous coal industry will probably not
increase perceptxbly.
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A Vicw in Fronklin County Typical of the Fertile Agricultural Lands

ommontvealth

of the Southerasterm Section of the

The Tows of Trout Rua in Lycoming County in the Northern and Central Section of the Commonteeaith. Most
. of the Feorest Areas and & Major Portion of the Lumber Industry ere Located in this Section s
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The production of oil and gas is still an im-

portant industry of the western area, but the -

State production of seven million barrels m 1920
was only 2 per cent of the total for the United
States and was a decided drop from the peak
of 32 million barrels recorded in 1891. In the
refining of oil Pennsylvania takes higher rank
than in the product of its wells, the output of
its refineries running to 6 per cent of the total
for the United States. Natural gas production,
in 1917 approximately 130 billion cubic feet, had
decreased by 1921 to 75 billion cubic feet

In respect to the number of persons engaged in
there being in agricultural and dairying parsuits

in 1920 fewer than 10 per cent of all persons
engaged in gainful oocupations. However, there
are more than 200,000 farms, or about 3 per cent
of the total in the United States; and the agri-
cultural industry is secure in its future. Of the
future of the allied forest industry there is not
the same assurance. Lumbering at one time was
of major importance in the Commonwealth and
Pennsylvania stood first in production among all
the States, but between 1900 and 1921, the annual
production fell off from 2,250,000,000 to about
500,000,000 board feet, and the industry is now
at a low ebb from which it will return only as
the benefits of the present program of reforestra-
tion are realized

AMOUNT AND CHARACTER OF PRESENT HIGHWAY TRAFFIC

The tremendous increase in motor traffic during
recent years has relegated the horse-drawn vehicle
to a place of relative insignificance upon such
principal roads as are included in the State high-
way system. Although the number of horse-
drawn vehicles was recorded during the survey,
they were found to be so few as to justify no
further statistical analysis The real problems
relating to highway development at the present
time are those resulting from motor vehicle traffic ;
and for this reason the following discussion is
limited to motor vehicles only.

#~ The average daily motor vehicle travel* on the
State highway system during 1924 was found
to be approximately 6,526,000 vehicle miles. Be-
tween 1924 and 1927 it is estimated that traffic
has increased approximately 40 per cent and the
daily use of the highways m 1927 is therefore
approximately 9,135,000 vehicle-miles.

It is impossible to determine accurately the
actual number of wehicles daily using the state
highway system but it is estimated that the num-
ber of passenger car trips made daily in 1924 was
approximately 350,000 and in 1927 approximately
490,000.

Amount of Trofic on Primary and Secondary
Parts of the State Highway Systesm.—About 64

‘Thhﬁc—unl‘-ﬁr-ﬁ-hthmuem-
otherwise stated, mre as of 1924

0—2

per cent of the traffic on the State highway sys-
tem was carried by the primary system in 1924.
At that time the average daily density of traffic
on the primary system was 1,051 and on the
secondary system 375. In 1927 it is estimated
that the average daily density of motor wehicle
traffic on the primary system was nearly 1,500
and on the secondary system over 500.

Traffic on Improved Versus Unimproved State -
Highways—At the time the traffic survey was
made, in 1924, approximately 58 per cent of all
the State highways were improved with hard-
surface pavements. The average traffic density
of the improved sections of the primary system
was 1,210 vehicles per day, whereas the unim-
proved highways carried only 348 wehicles per
day. On the secondary system the improved sec-
tionscarriedanavemgeofSQ.‘ivehidesdaﬂy,and
the unimproved an average of 210.

Traffic on State Highway System in Relation v’

to Total Highway Traffic—The total motor vehi-
cle utilization of the rural highways in 1924 was
approximately 3,487,210,000 wehicle-miles.

The traffic on the State highway system. which
comprised about 11 per cent of the rural highway
mileage, amounted to 6,526,000 vehicle-miles daily,
or 2,381,990,000 vehicle-miles annually, which was
683 per cent of the total vehide-mileage on the
entire rural highway system comprising 93,194
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miles. The remaining 1,105,220,000 vehicle-miles
or 31.7 per cent of the total on the rural highways
were on the State-aid, county, and township roads
which constituted 89 per cent of the total rural
highway mileage.

Of the 3,487,210,000 vehicle-miles on the rural
highways, 1,516,575,000 or 43.5 per cent of the
total was on the 3,953 miles of primary or main
highways of the State highway system, which
constitute only 4.2 per cent of the mileage of
rural highways. On the 6,321 miles which con-
stituted the secondary highways of the State high-
way system in 1924, and which was 6.8 per cent
of the total rural highway mileage, the traffic
amounted to 865,415,000 vehicle-miles, or. 24.8
per cent of the total on all rural highways.

The amount of vehicular traffic on the: rural
highways probably increased about 40 per cent
between 1924 and 1927, or from 3,487,210,000
to about 4,900,000,000 vehicle-miles annually.

Variations sn Traffic Density on the State High-
way System.—There is a wide variation in the
amount of traffic on different parts of the State
highway system and a very marked variation be-
tween routes and even different sections of the
same route. In general, traffic density varies with
population density and practlmlly all of the routes
ca; _{ymg_eaﬂ,_t_raﬁic are adjacent to or connect

the large cities.

The eastern section, which is the area of densest
population and greatest industrial development is
also the region of greatest traffic concentration;
the western section is next in importance and the
northern and central section is of least traffic
importance. The region of maximum traffic con-
centration is around the City of Philadelphia.

Relatwe Traffic in the Three Geographical Sec-
tions—The average density of traffic on the State
highway system in the eastern section in 1924
was 1,039 vehicles per day, approximately the
same as the average density of traffic on all roads
in the primary system. The average of 658 vehi-
cles for the State highway routes in the western
section was approximately equal to the average
traffic on the entire State highway system; and
the average of 348 vehicles per day in the north-
ern and central section was approximately the

same as the average recorded traffic on the sec-
ondary routes of the State highway system,

In' 1924, 890 miles or 8.7 per cent of the 10,274
miles of State highways were carrying over 1,500
vehicles per day and 2,202 miles, 21.4 per cent,
were carrying from 600 to 1,500 vehicles daily,
while 7,182 miles or 69.9 per cent were carrying
less than 600 vehicles per day.

The eastern section contained only 27.1 per
cent of the State highway system, but 72.8 per
cent of all the mileage of State highways carrying
over 2,000 vehicles per day in 1924 were in this
area, as were /2.4 per cent of those carrying over
1,500 vehicles per day.

The western section had 32.2 per cent of the
State highway mileage in 1924 and 25.0 per cent
of the mileage carrying over 2,000 vehicles and
25.1 per cent of the mileage carrying over 1,500
vehicles per day.

Traffic in the northern and central section was
found to be smaller than in either of the other
sections. Although this section contained 4,181
miles of State highways, 40.7 per cent of the
total, only 9 miles in 1924 carried a daily average
of more than 2,000 vehicles( only 23 miles carried
over 1,500 vehicles, and there were only 690 miles
which carried over 600 vehicles daily.

Concentration of Traffic Near Centers of Popu-
lation—Practically all routes carrying heavy
traffic are adjacent to or connect the large cities.

Of the 644 miles of highway in the easterr
section carrying an average of over 1,500 vehicles
daily in 1924, 169 are in the Philadelphia district,
142 connect and radiate from the cities of Read-
ing, Allentown and Easton, 79 radiate from Har-
risburg, 88 are in the Scranton-Wilkes-Barre
district, and 89 in the Sunbury, Shamokin, and
Pottsville district.

In the western section 66 miles, carrying an
average of over 1,500 vehicles daily in 1924,
radiate from Pittsburgh and 37 miles form the
interstate route from New York to Ohio through
Erie.

Maximum Traffic in Philadelphia Region—In
Bucks, Chester, Delaware and Montgomery coun-
ties, forming an approximate semi-circle of 36
miles radius drawn about the City of Philadel-
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phia and including less than one-twentieth of the
area of the Commonwealth, the traffic on the
State highway system in 1924 was approximately
one-sixth of the traffic on the entire State system.
A large part of this traffic, particularly in Bucks
and Chester counties which have a relatively low
density of population compared with Delaware
and Montgomery counties, originates in the City
of Philadelphia. Traffic on the State highway
system in these four counties was approximately
equal to the traffic in 22 northern counties which
comprise 36.6 per cent of the State area. In ex-
planation, it may be remarked that the population
of these four counties and of the City of Phila-
delphia in 1920 was about 28 per cent of the

State total, whereas the 22 northern counties had

only about 9 per cent of the total.

Traffic Variation Between Individual Routes.—
There is a very marked variation of traffic on
various routes. At the Philadelphia city line on
the route to Media the average motor traffic per
day was 9,114 vehicles, while on Route 289 of
the secondary system in Lycoming county, the
daily average was but 22 vehicles. The maximum
daily traffic at these two stations was 25,060 and
80 vehicles, respectively.

Comparison of important through routes indi-
cates large variations in traffic volume, On the
Lincoln Highway from the New Jersey line
through Philadelphia to Pittsburgh, including ap-
proximately 290 miles of State highway, the
average density of traffic in 1924 was approxi-
mately 1,800 vehicles per day. The population

of an area tem miles wide on each side of this
highway s about 4,000,000. In sharp contrast
with this the average traffic on 371 miles of the
Roosevelt Highway in the northern part of the
Commonwealth was only about 500 vehicles daily,
and it is pertinent to remark that the population
of a similar belt 10 miles wide on each side of
this highway is only about 600,000.

Variation on Sections of Main Routes—
There is also a wide variation in the amount of
traffic on different sections of the main routes
and the rapid decrease in traffic with distance
from the centers of population indicates that even-
on the “through routes” the major part of the
traffic is local in character. On the 88 miles of
the Lincoln Highway from Chambersburg to Jen-
nerstown the average density of traffic was 800
per day, whereas it was 3,940 per day on the 35
miles from Philadelphia to Coatesville, and 2,699
per day on the 23 miles from Greensburg to Pitts-
burgh. On the northern section of the Lacka-
wanna Trail, from Great Bend to Kingsley, the
traffic was 692 vehicles per day as compared with
4,626 per day on the 6 miles from Willow Grove
to Philadelphia, and 3,002 vehicles per day on

_ the 11 miles from Factoryville to Scranton.

Seasonal, Monthly and Daily Variations in
Traffic—The traffic densities discussed above are
those of an average 24-hour day throughout the
year. On individual days in different seasons of
the year, the traffic will, of course, vary widely
from these averages, as shown on typical routes
listed below.

Total daily traffic in numbers of vehicles
Route Location Average Average Average Average
day-year day-winter day-summer | day-maximum
period (Nov.-Apr.) (May-Oct.) month
Lincoln Highway ...... Phciladelphi?—- ’
oatesville ......... 3,940
Susquehanna Trail ....| Lawrenceville—Trout o 276 5120 6,460
N . .cveenenvnanane
Clia_{ks ' l;er'ry— A 440 1,060 1,390
arrisburg ......... 2,483 1,550 4 5
Lackawanna Trail ..... Great Bend—Kingsley . 692 310 ::0% :,ggg
| Wi '
iladelphia ........ 4,626
Roosevelt Highway ....| Welisborom. 3350 5,900 7.5%
Coudersport ........ 341 220 460 650
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The seasonal maximum of passenger car traffic
in Pennsylvania is reached in August, when the
traffic is 70 per cent greater than the monthly
average,

The month of maximum truck traffic is Octo-
ber, but the seasonal variation is not as wide as

that of passenger car traffic, by teason of the

offsetting effects of climate and business peak.
In the southern counties the seasonal maximum is

only about 25 per cent above the monthly average

but in the north the excess is about 50 per cent.
Sunday passenger car traffic for the Common-
wealth as a whole is 85 per cent greater than the
average for the seven days of the week; but
Sunday truck traffic is only 17 per cent of the
seven-day average.
The hour of maximum traffic occurs during
the afternoon hours, but varies on different routes,
_and at different seasons of the year. During the
summer months the maximum hour is generally
between 4 p. m. and 8 p. m., during the winter
months between 4 p. m. and 6 p. m. The traffic
density during the maximum hour approximates
twice the density of the average hour of the day.

Combining the seasonal and daily averages in

traffic, it appears that maximum passenger car
traffic, that is, traffic on a Sunday in August, is
about 270 per cent more than the average daily
traffic for the year in the northern counties and
approximately 170 per cent more in the south.

Amount and Character of Truck Traffic—
Truck traffic on the State highway system
amounts to about 9 per cent of the total traffic,
hut this percentage varies from 4 to 18 per cent
on different sections of highways, the higher per-
centages occurring on routes located in important
industrial or mining areas. Of the total number
of trucks observed, 627 per cent were loaded and
37.3 per cent were empty, the loaded trucks vary-
ing from 45 to 90 per cent at different stations.

Truck traffic over the State highway system
as a whole is made up predominately of small-
capacity trucks carrying light gross loads. Ap-

- preciable numbers of heavy trucks or loaded 5 to
7%-ton capacity trucks having gross weights ex-
ceeding 21,000 pounds are confined to relatively
few localities. The distribution of total truck

traffic and of large-capacity truck traffic on the
primary State highways is shown in Figure 8.
The total commodities transported over the
10,274 miles of State highways in 1924 was be-
tween 5,000,000 and 6,000,000 net tons. In the
same year there were transported on the 13,428
miles of railroads in the Commonwealth more
than 350,000,000 net tons of freight, of which
nearly 9,000,000, net tons were L.C.L (less than
carload lots) shipments.? The freight haulage on
the State highway system in 1924 was 148,000,

* 000 net ton-miles, while the L.C.L railrcad ship-

ments amounted to about 400,000,000 ton-miles.

Products of manufacture comprised 60 per cent
of the total net tonnage on the highways. The
remaining 40 per cent was made up of products
of mines, 13 per cent; products of animals, 11
per cent; products of agriculture, 9 per cent; and
of forests, 7 per cent.

The total truck traffic on the State highway
system in 1924 amounted to 214,255,000 truck-
miles, representing an average daily traffic of
587,000 truck-miles, of which 369,000 were on
the primary system and 218,000 on the secondary
system. By 1927 it is estimated that the truck

. traffic on the State highway system has increased
-about 40 per cent over that recorded in 1924, or

to about 300,000,000 truck-miles annually, repre-
senting a daily truck travel of about 800,000 truck-
miles.

The average daily density of truck traffic on
the entire State highway system in 1924 was 57,
on the primary system 93, and on the secondary
system 35.

A wide variation was found in 1924 between
the number of trucks operating on the different
State routes. The average daily density of truck
traffic was 233 on 661 miles of the most heavily
traveled roads of the primary system around the
principal centers of population, and only 38 on
1,436 miles of primary roads, in the light traffic
areas. The remaining 1,856 miles of medium
traveled primary roads carried a density of 86
trucks per day. ’

On the individual routes around the principal

2 Estimated by the Pennsylvania Department of Higbwa: ys from
the reports o the Pennsylvania Department of Internal Affaira
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centers of population truck traffic exceeded 600
vehicles per day, and in 1927 it is estimated that
the average truck traffic on certain of the main
routes close to the City of Philadelphia amounts
to as high as 900 trucks per day.

The City of Philadelphia was found to be the
most important trucking center, particularly from
the standpoint of heavy loads, with Pittsburgh
next in importance.

Weight of Trucks—The average gross weight
of all loaded trucks weighed in 1924 was 7,600
pounds. Of the total number, 56.6 per cent
weighed less than 6,000 pounds, only 8.7 per cent
weighed 18,000 pounds or over; and only 2.4 per
cent had gross weights of 24,000 pounds or over.

The average net and gross weight of loaded
trucks, and the average weight of empty trucks
by capacity groups is shown in Table 2.

Trucks of small capacity (rated capacity of
14 to 2¥4 tons) are found on all sections of the
State highway system although in varying num-
bers. Large-capacity trucks do not operate to
any great extent on all State highways or sections
of highways because of the absence of need for
the service for which they are economically fitted.
There must be a sufficient total volume of ton-
nage or some group of commodities ready for
movement over the highways in a given area
before any noticeable number of large-capacity
trucks operate. The larger the movement of all
trucks in any given area the greater is the proba-
bility of a considerable number of large-capacity
trucks and heavy loads. The use of all trucks
in respect to number and size depends upon the
amount and type of commodities to be hauled and

\
consequently upon the population and industries
of the area served.

. Trucks Operated for Hire~Of the total truck
traific on the State highway system, 13.8 is made
up of trucks operating for hire either on a con-
tract or tariff basis. As between contract and
tariff haulage, the former is of considerably
greater importance in terms of tonnage trans-
ported. ) .

An examination of the records of the Public
Service Commissioni shows that in 1926 there
were about 309 concerns holding certificates of
public convenience for freight hauling on a tariff
basis. About 162 of these concerns operated over
the State highway system, about 50 on routes
radiating from Philadelphia. These routes aver-
age 17.5 miles between termini and cover about
2,000 miles of State highways.

One railroad company has contracts with sev-
eral trucking companies for the distribution of
package freight between way stations,

Heavy Loads Confined to Few Localities—The
primary and secondary State highway systems,
with few exceptions, include all the highways
which carry any considerable number of large-
capacity trucks. But even upon the State system
the movement of large-capacity trucks is import-
ant on only a relatively small part of the system.
Reference to Figure 8 shows that there is a
marked concentration in the volume of total triick
traffic and of loaded 5 to 7%-ton trucks around
the important centers of population and industry,
particularly in the eastern section, whereas the
truck traffic is very light in the northern and

Table 2—Average weights of motor trucks by capacity classes

. Averag ight .
Motor truck e weig
capacity Classified as Net
Gross *  Empty
Tons - " 7 Pounds Pounds Pounds
S| smoms 7 i ol
34 Medium capacity 5,790 15,450 9,660
5—73% Large capacity 8,420 20,620 12,200
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central section, because of the small population
and the mountainous terrain.

Heaviest Truck Traffic in Phdadelphia Region.
~—The most important motor trucking area is the
territory around the Gity of Philadelphia. Two
routes radiating from Philadelphia were found to
carry approximately 600 trucks per day, on one
of which 190, or over 30 per cent, were 3 to 714~
ton capacity trucks, and 81, or nearly 15 per cent,
were loaded § to 714-ton trucks. These large-
capacity trucks eonstitute thé most important con-
sideration in truck traffic.

On the assumption that the truck traffic in-
creased 40 per cent between 1924 and 1927, the
average number of trucks in 1927 is approxi-
mately 850 per day on the highways between
PhﬂaddphnandPaohandbetweenPhﬂadelphn
and Chester.

Interstate Truck Traffic—Truck travel on cer-
tain of these highways, particularly on the Lincoln
Highway from Philadelphia to Trenton and New
York, is partially an interstate movement. Of the
total trucks moving into or out of Philadelphia
on this route, 66 per cent originated at or were
destined to New Jersey and New York points,
and the external influence is particumlarly pro-
nounced in the case of the trucks of the larger
capacities. The truck traffic on no other route
is influenced to as great an extent by outside
cities, although a considerable part of the traffic
on the Philadelphia-Chester-Wilmington route
was also found to be interstate. The only other
routes where truck traffic was affected to any

appreciable extent by foreign State influences
were the routes into Erie from Buffalo on the
east and Ashtabula and Cleveland on the west;
the route into Beaver Falls from Youngstown,
Ohio, and the route into Uniontown from Mor-
gantown, West Virginia.

Pittsburgh Second Important Truck Center.—
The City of Pittsburgh is the center of the second
most important trucking area. There are three
main trucking routes on the State highway sys-
tem: the first from Pittsburgh northeast to Ta-
rentum ; the second, the Lincolr Highway south-
east to Greensburg ; and the third, the route from
Pittsburgh southwest to Bridgeville. Several
county roads radiating out of Pittsburgh also
carry considerable truck traffic, that on the east
side of the Ohio River toward Beaver carrying
274 total trucks per day in 1924 of which 20 were
loaded 5 to 714-ton trucks. The highway to
Tarentum had the heaviest truck traffic in 1924—
457 trucks per day with 26 loaded 5 to 714-ton
trucks.

Based on the assumption that the traffic has
increased 40 per cent between 1924 and 1927 the
average truck traffic in 1927 on the highway
between Pittsburgh and Tarentum is about 640
trucks per day, and on the other two important
trucking routes mentioned is between 500 and 600
trucks per day.

The City of Pittsburgh is, of course, the domi-
nating influence upon motor truck traffic in this
section, as evidenced by the fact that 8 per cent
of the trucks on the route to Tarentum were
either coming from or going to Pittsburgh.

Table 3—Average daily density of total truck traffic by capacity classes, and traffic of loaded §
to 734-ton trucks on the principal primary State highways out of Philadelphia in 1924

Route from Philadelphia Daily total trock traffic Daily traffic
50‘ 73
to 73 ton
- All § to 2% ton 3 to7% ton
Na. To trock b : i trucks
142 Paoll ....coiivinnnan 605 452 153 55
180 Chester ..oco-cencnee- 600 410 190 81
281 ‘| Trentom ....cc....... 336 195 141 66
151 Willow Growe ........ 329 262 67 23
130 Moedia oooovonenncacas 301 24 77 17
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There are three minor areas in the western
section which warrant mention from the stand-
point of motor truck traffic. These are in the
vicinity of Beaver, Uniontown and Altoona, but
the zone of heavy motor traffic in each area is
comparatively short.

Scranton-Wilkes-Barre — The Third Area—
The third important area of motor truck traffic
in 1924 was found to be adjacent to the cities of
Scranton and Wilkes-Barre in the anthracite pro-
ducing region. There are two important trucking
routes in this area, one from Wilkes-Barre to
Scranton on the east side of the Susquehanna
River and thence to Carbondale. Motor truck
density on this route was greatest just west of
Scranton where the average daily number of all
trucks was 626 per day, of which 73, or about 12
per cent, were 3 to 7%-ton trucks, and 13, or 2
per cent, were loaded 5 to 7%-ton trucks. Be-
tween Scranton and Carbondale there was a total
truck movement of about 364 per day of which
about 10 per cent were of 3 to 7)4-ton capacity.
The second route—on the west bank of the Sus-
quehanna River from Pittston to Wilkes-Barre
and beyond—averaged 378 trucks, between Pitts-
ton and Wilkes-Barre and 390 south of Wilkes-
Barre. The motor truck movement in this area
is almost entirely a local short-haul movement,
averaging between 13 and 18 miles.

" Reading, Harrisburg, and Other Cities.~Read-
ing and Harrisburg are the centers of the next
most important areas of motor truck contentra-

tion. Reading is the hub of motor highways’

leading to Allentown, Pottsville, Harrisburg and
Philadelphia. Traffic on important routes out of
Harrisburg, with the exception of the route to
Lancaster, is predominantly a local movement,
and at least half of the trucks travel less than
ten miles per trip.

The cities of Pottsville and Shamokin are the
centers of population and industry in another
important area of motor truck concentration,
while the cities of Allentown and Bethlehem also
form the center of such an area. The remaining

8 Of this total, 474 were operated by achool districts or were
engaged in interstate traffic, and no certificate was required from
the (Pa.) Public Service Commission,

areas surround York and Lancaster. The least
important of these areas surrounds Lancaster
which is the center of an agricultural rather than
an industrial region.

East of Erie there was an average truck density
in 1924 of 180, 10 of which were 3 to 7}4-ton
trucks, while west of Erie the density was 129,
of which 10 per cent were large-capacity trucks.

Northern and Central Section—Motor truck
traffic on the highways in the northern and .cen-
tral section is very small and in practically all .
cases in 1924 consisted of less than forty vehicles
per day, and these trucks were generally small in
capacity -and for the most part equipped  with
pneumatic tires, Highway improvement designed
to serve heavy motor truck traffic will be gener-
ally unnecessary in this section for a con51derable
number of years, :

Amount and Character of Motor Bus Tfaﬂic.
The total registration of motor vehicles engaged
in carrying passengers for hire in 1924 was 6,773.
In 1926 the total registration of these vehicles was
8,034 of which approximately 70 per cent had
a seating capacity of 8 persons or less. These
smaller vehicles are similar to the passenger auto-
mobile in size, weight and equipment and do not
constitute a separate highway problem. An analy-
sis of the seating capacity of 2,252 motor busses
having a seating capacity of more than 8 persons
is shown in Table 4.

Table 4—Motor busses with seating capacity in ex-
cess of 8 persons, 1926

. . Estimated
csa?at:::lg Number Per cent . m;t'pu:um
gross weight
Pounds
9—26 1,696 753 13,000 -
26—40 364 162 18,000
© 41—63 12 05 26,000
- 64 6 0.3 26,000
67 174 77 26,000
Total 2,252 1000 *

- Of the total of 2,252 busses, about 25 per cent
were operated exclusively in cities, there being
nearly 500 in Philadelphia, 50 in Pittsburgh and



2 ) ) HIGHWAY TRANSPORTATION SURVEY

a smaller number in Scranton and several other
municipalities. The 180 busses of 64 or 67 seat-
ing capacity are double-deck busses operated in
Philadelphia. There are also about 100 busses
operated out of the larger cities, especially Phila-
delphia, to adjoining States.

About 1,500 busses are operating on the rural

highways. It has been estimated that nearly 400

are engaged in carrying school children in con-
solidated school districts. ‘It has also been esti-
mated that about 900 busses are being operated
on the State highway system. The total seating
capacity of the busses operating on the State high-
way system is approximately 17,000, or an aver-
age of 19 seats per bus. The routes as described
in the applications for certificates of public con-
venience cover about 2,800 miles of the State
highway system, or less than 25 per cent of the
total mileage of the system. The average length
of the routes on State highways, for which certi-
ficates have been issued is 12.4 miles between
termini. In Figure 2 are shown the bus routes
on the State highway system. There are only two
of the 67 ceunties which do mot include bus
routes. Those which have the highest mileage
and accordingly the most pronounced development
of bus traffic on the State highway system are all
western counties, Butler, Mercer, Washington,
Westmoreland, Indiana, Somerset and Fayette.
The mileage is also pronounced in the case of
Bradford and Tioga Counties, in the northern
tier, and Chester County, adjacent to Philadelphia.

- Foreign and State traffic—Of the total passen-
ger car traffic on the principal routes of the pri-
mary State highway system in 1924, 86 per cent
was made up of cars registered in Pennsylvania,
and 14 per cent of cars which carried license tags
from other States.

The utilization of the principal traffic routes

of the primary States highways by motor trucks
of foreign registration was less than by passenger
cars of foreign registration, amounting to only
4.4 per cent of the daily truck-miles. Traffic by

trucks of foreign registration is of little signifi-
cance except in border counties, and within these

is important only on the principal interstate high-
ways.

Towring and Non-Towring Traffic.—Touring
trips are defined as trips of more than one day’s
duration, taken principally for recreation. Of the
total passenger car traffic on the principal routes
of the primary system 5.6 per cent is made up of
cars on touring trips, largely limited to important
through routes., The highest proportion of tour-
ing to total traffic was found on the light-traffic
sections of important through routes, such as the
section of the Lincoln Highway between McCon-
nellsburg and Bedford, and the National Pike
between Summit and the Maryland line. The
volume of touring traffic is equally large on other
sections of important through routes but it forms
a smaller part of the total because of the greater
volume of local traffic,

Business and Non-Business Use.—Of the total
passenger care traffic on the principal routes of
the primary system, 52.8 per cent was made up
of cars on business trips, and 47.2 per cent of
cars on non-business or pleasure trips. Business
and non-business traffic is quite equally distri-
buted over the primary system. Business traffic
is of greater importance on the routes adjacent to
the larger cities and in the industrial areas. Non-
business traffic is of greater importance on the
important through routes, scenic routes and in
areas adjacent to pleasure resorts and to places of
historic interest. N
" City-ouned and Farm-owned Cars.—Passenger
car traffic on the primary system, in 1924 was pre-
dominantly a traffic of city-owned cars, making
up 92.9 per cent of the total daily passenger-car-
miles. The term city owned includes all cars not
actually owned on farms. Farm-owned cars made
up 7.1 per cent of the total daily passenger-car-
miles. This low percentage indicates that the
movement of farm-owned cars is primarily a lo-
cal movement. It applies, however, only to the
principal routes of the primary system, and on
other highways it is probably that the proportion
of farm-owned cars exceeds the proportion found
on the primary system.

Number of Passengers per Car—The average“
number of passengers per car under all types of
car usage was found to be 2.6 persons. Cars:
registered in Pennsylvania averaged slightly less
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than this figure, and cars registered in other States
averaged 2.8 passengers per car. Cars on touring
trips averaged 3.2 persons per car; cars on busi-
ness trips two persons; and on non-business or
pleasure trips 3.3 persons per car.

Total Passenger Mileage—Total passenger-car

mileage on the State highway system in 1924 was’

approximately 2,167,000,000 and the passenger-
mileage was about 5,500,000,000. The. railroads
in the same year carried about 135,000,000 pas-
sengers in the Commonwealth for a total of 4,-
300,000,000 passenger-miles.*

¢ Estimated by Pennsylvania Department of Highways from
the reports to the Pennsylvania Department of Internal Affairs.

FORECAST OF FUTURE HIGHWAY TRAFFIC

Motor Vehicle Registration end Traffic In-
crease Equally—Highway traffic and motor ve-
hicle registration have increased at nearly equal
rates over a relatively long period in all other
States for which traffic information is available
despite differences in industrial development,
wealth and population. It may, therefore, be as-
sumed that what is true of these States will also
be true in Pennsylvania ; namely, that registration
and traffic will increase at approximately equal
rates and that the percentage of increase predicted
for motor vehicle registration for the next few
years can be used for forecasting future traffic.

This prediction, however, is based on the as-
sumption that the average mileage per vehicle per
year will show no important change for a period
of five or six years in the future. -

Estimated Increase in Future Traffic—The pre-
diction of motor vehicle registration for 1925
agreed very closely with actual registration for
that year. For 1930 the number of registered
motor vehicles is estimated at 2,086,000, an in-
crease of about 70 per cent over the 1924 regis-
tration. Applying the principle that the rate of
traffic increase is equivalent to the rate of increase
in motor vehicle registration, it was accordingly
estimated that the traffic for the Commonwealth
as a whole would increase about 70 per cent be-
tween 1924 and 1930.

Applying forecasting to County Units and In-
dividual Routes—The same basis of forecasting
was applied to county units so as to eliminate
differences in the ratio of the persons per regis-
tered vehicle in the different counties. The fore-
casts of county increases in traffic were then ap-
plied to the traffic on sections of highway adja-
cent to each traffic station.

There is a wide variation in the estimated in-
crease in traffic in the several counties, ranging
from an 11 per cent increase between 1924 and
1930 for one of the northern counties, which has
a rapidly decreasing population, to 85 per cent in
Delaware County, which during the past decade
had the highest population increase among the
several counties.

Effect of Esttmated Future Traffic on the
Highway Program.—The analysis of future
traffic density is important, both from the stand-
point of location of routes on the highway system
and the determination of the extent of the im-
provement necessary. To serve its purpose com-
pletely, a highway must be able to accommodate
those vehicles which will normally be operated
upon it.

With respect to passenger car traffic, the num-
ber of cars is the only information needed. The
average daily traffic is of less significance than the
maximum hourly traffic on routes of extremely
large density. The type of car is of no great
significance from the standpoint of designing the
pavement to carry the load, since passenger cars
average only about 2,800 pounds (including the
weight of passengers) and the minimum and max-
imum weights range from approximately 1,800 to
6,500 pounds. Weights over 5,000 pounds are
infrequent. Moreover, practically all passenger
cars are equipped with pneumatic tires and var-
ious kinds of shock absorbers.

With respect to the motor trucks, on the other
hand, the range in capacity and weight is a very
important consideration in the planning of high-
way improvements. The smallest trucks (}4-ton
capacity) observed on the State highway system
had an average gross weight of 2,490 pounds,
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while the largest (those of 735-ton capacity)
averaged practically 24,000 pounds gross weight.
It can readily be seen that different types of high-
ways must be planned for light and heavy truck
loads, as well as for the volume of total traffic.
The highway built to carry only passenger car
traffic and small, light trucks will not stand up
under heavy traffic of large-capacity trucks. How-
ever, it is not an economically sound policy to
build highway improvements capable of carrying
heavy truck loads where there are not enough
heavy trucks using the highway nor any occasion
for, or likelihood of heavy trucking during the
life of the pavement.

The analysis of bus traffic presented in previous
pages indicates that only 9 per cent of the busses
with seating capacity of 9 persons or more oper-
ating on September 1, 1926, had a total loaded
gross weight above 18,000 pounds, which would
be comparable with the heavy truck classification
or large-capacity trucks carrying 5 to 714 tons
load. Practically all of the busses in this 9 per
cent group were equipped with solid tires and
nearly all of them were operated in the cities,
Of particular importance with regard to these
large-capacity busses is the fact that many of them
are designed for the full 8-foot width permitted
by law. This fact is of considerable importance
when there is any appreciable amount of bus
traffic, and under such conditions has a determin-
ing effect upon the width of the road surface.
Bus traffic also raises an additional consideration,
in that frequent stops on the ordinary two-lane
road slows up traffic. A considerable amount of
bus traffic on an important route would therefore
require turn-outs upon which to make bus stops,
and eventually it would probably require widening
of the roadway.

Proposed Classification of Highways.—The re-
lationship between traffic demand and extent of
improvement required on the various State high-
ways can perhaps best be visualized by classifying
the various highways into groups according to the
amount and character of the traffic. To each such
class can then be assigned the strength and width
of pavement most economical in relation to the
passenger car and motor truck traffic of the class.

These classes have been designated in order of
traffic importance as terminal, industrial and semi-
industrial.

The classification of individual routes is made
on the basis of the volume of total traffic, the total
number of trucks, the number of 3 to 4-ton trucks
and the number of trucks of larger capacity (5
to 7%-ton). )

Terminal Highways.—The terminal highway is
rated as one carrying a considerable number of
heavy (5 to 7l4-ton) trucks. A considerable
number of the loaded, large-capacity trucks on the
terminal highway indicates the need for a pave-
ment designed to carry extra heavy loads.

Industrial Highways—The industrial highway
is rated as one which carries a large amount of
truck traffic but relatively fewer of the 5 to 7%~
ton loaded trucks than the terminal highway. In
this class, pavements should be designed to carry
heavy loads and extra heavy loads in limited num-
bers. .

Semi-Industrial Highways—The semi-indus-
trial highways are primarily passenger car routes
on which very little trucking of over 235-ton
trucks is expected. On these highways, pave-
ments need not be designed to carry frequent
heavy loads.

" Classification of Highways on the Primary or
Main Highway Routes—Main highways should
be designed to carry traffic desiring to use them
and the strength of construction necessary de-
pends on the load limit and the frequency of
heavy loads which the pavement is required to
carry. In constructing pavements on the through
routes of the State highway system, provision
should be made for the accommodation of vehicles
loaded to the full legal limit and for such fre-
quency of heavy loads as is proved to be probable
on each section of the through route. It is real-
ized that there are many sections of such through
highways upon which pavements suitable for
heavy truck traffic will not be needed for some
time. However, a study has been made of all sec-
tions of the main highways classified as terminal
and industrial with the purpose of indicating
when, on the basis of the estimated future traffic,
these sections will have to be provided with pave-
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ments adequate for terminal and industrial truck
traffic, as outlined above. This information will
be of value to the Department in estimating the
future highway replacement program.

The Lincoln Highway from Trenton, New Jer-
sey, through Philadelphia, Lancaster, York, Bed-
ford, Greensburg, Pittsburgh and thence en to the
West Virginia line near East Liverpool, Ohio, is
the heaviest traffic through route and there always
will be some heavy truck loads (of 21,000 pounds

or over, gross weight) crossing the Common-

wealth on this highway. Because of its impor-
tance as a main highway, it is classed as semi-in-
dustrial or industrial throughout its length, except
short sections near Philadelphia and Pittsburgh
which are classed as terminal. However, there
are sections of this highway, such as the section
from Chambersburg to Jenmerstown, that are
carrying today very few truck loads of 21,000
pounds or over. By reason of its location and
distance from large centers of population, it is
estimated that on this particular section of the
percentage of heavy truck loads will not mater-
ially increase for a great many years. It would
not, however, be practicable to exclude industrial
traffic from this section of through highway, and
there are similar instances on all of the through
highways.

On the basis of the observed traffic, the follow-
ing classification has been established for terminal,
industrial, and semi-industrial highways on the
primary system: )

Location of Terminal Highways in 1924 —The
122 miles of terminal highways in 1924 are lo-
cated, except for one mile west of Harrisburg,
in three small areas; the Philadelphia, Pittsburgh,
and Scranton-Wilkes-Barre areas. Seventy-one
miles of primary highways terminating in Phila-

delphia are classified as terminal in 1924. These
highways connect Philadelphia with Trenton,
Chester and the Delaware line, Media, Coates-
ville and Willow Grove.

Second in importance to the Philadelphia area
is that surrounding Pittsburgh, where 26 miles
of highway on the primary system, connecting
Pittsburgh with Bridgeville, Springdale and East
Pittsburgh are classified as terminal in 1924; and
finally, there are 24 miles classified as terminal
in the Scranton-Wilkes-Barre region.

Future Changes in Classification—For the
Commonwealth as a whole, the terminal highway
mileage more than doubles between 1924 and 1930
and is nearly three times as great in 1935 as in
1924. Highways classified as industrial in 1930
will slightly more than double the mileage of 1924,
and by 1935 the industrial class is more than 214
times as great as in 1924. Semi-industrial high-
ways in 1930 have only two-thirds of the 1924
mileage, and in 1935 there is a further reduction
to only about half of the 1924 mileage.

Location of Terminal Highways in 1935 —In
the Philadelphia area, which has about 60 per cent
of the terminal highway mileage in 1924, the in-
crease by 1935 is small in the latter year, 79 of
the 336 miles of predicted terminal highways are
in this area. Terminal highways in the Reading,
Allentown, Bethlehem, Easton and Pottsville area
will comprise 104 miles in 1935, but Philadelphia
will continue to be the most important single city
on the basis of heavy truck traffic, which is the
important factor in classifying a road as a termin-
al highway. The mileage of State highways of
Pennsylvania radiating from Philadelphia also
constitutes only a part of the highways leading
out of Philadelphia as a metropolitan center, since
no account has been taken of the traffic which

Terminal Industrial Semi-Industrial | Total
Year .| Miles | Per cent Miles | Per cent Miles Per cent |  Miles Per cent
i
-
1924 12 309 812 2054 3019 7637 | 3953 1000
1930 ) 7.06 1641 4151 2033 5143 3953 1000
1935 - 3% 850 2,084 5272 1,533 3878 ' 3953 100.0
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goes across the river and thence through Camden,
New Jersey. .

At present there is freer traffic intercourse be-
tween Philadelphia and Camden as a resuilt of the
building of the Philadelphia-Camden bridge,
which was opened to traffic on July'l, 1926. The
exact effect of this bridge upon the traffic in the
Philadelphia region is somewhat problematical.
It will probably tend to draw passenger car traffic
into Philadelphia and thence over the bridge to
New Jersey that formerly may have by-passed
the Philadelphia region to cross the river at points
outside of the city, but it will probably not have
much effect upon truck traffic now using State
highways since the latter is 'a short-haul move-
ment,

In 1935 the Scranton-Wilkes-Barre area will
have 67 miles of terminal highway, and adjacent
to Harrisburg there will be 30 miles. The mil-
eage of terminal classification on the State routes
leading into Pittsburgh will not increase by 1935,
although the Pittsburgh region will continue to
be of great importance from the standpoint of
truck traffic. The Pittsburgh region is more self-
contained than some of the other populous cen-
ters, and because of the generally mountainous
terrain it is not probable that truck traffic
sufficient to justify classification as terminal
routes will develop within the next few years on
those routes or sections of routes which are not
already terminal in character.

Distribution by the Three Geographical Sec-
tions.—In 1924 the eastern section contains more
than three-fourths of the terminal mileage and
nearly three-fourths of the industrial mileage.
The terminal mileage in this section increases in
importance both in 1930 and 1935. The indus-
trial class mileage also increases, but less rapidly
than in the western and northern and central sec-
tions. The proportion of industrial mileage in the
eastern section decreases from 73 per cent in 1924
to 45 per cent in 1930 and to 35 per cent in 1935.
In the western section, 83 per cent of the mileage

is semi-industrial in 1924, and but 24 per cent of -

the mileage is in this class in 1935, indicating the
rapid change from semi-industrial to industrial
in this section during the next 10 years.

The 1924 classification of highways in the nor-
thern and central section shows that nearly 98 per
cent of the total mileage is in the semi-industrial
class. No mileage is classified as terminal in 1924
and but 6 miles, located adjacent to Lewistown,
are in this class in 1930 and 1935. The greatest
change in classification in this section will, there-
fore, be from the semi-industrial into the indus-
trial class, the mileage of the latter increasing
from 33 miles in 1924 to 444 in 1935,

Tentative Program of Highway Improvements.
—Analysis of the 3,953 miles of the primary sys-

" tem, with consideration of the present condition

of the surface, present traffic, and estimated fu-
ture traffic, indicates the mileage of replacement
and resurfacing that will probably be required
provided the conditions and estimates of traffic
upon which the proposed schedule is based do
not materially change.

Replacement

* Miles
SReplacement less than 2 .
VEATS ..vei.vereneranans 265
Replacement 2 to 5 years . 406
Replacement 5 to 10 years 228

Total replacement
within 10.years .... 899

8 Replacement indicates rebuilding worn-out stope roads with .
a durable type of pavement. - -

Resurfacing

°Resurfacing less than 2
YEATS . .e0.vecccaccn.an . 122
Resurfacing 2 to 5 years .. 135

Total resurfacing with-
in 5 years ......... ) 257

® Resurfacing indicates laying new surfaces of a flexible type
and adding additional stome to bring the base to the proper
thickness, .

The whole program as thus outlined; involves
about 30 per cent of the primary system mileage.
During the 5-year period it includes 928 miles, or
about 25 per cent of the primary system; and of
these 928 miles, replacement will be required on
over 70 per cent.
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Distribution of Program by Geographical Sec-
tions— The eastern section, as already shown, is
the most important traffic area from the stand-
point of both total traffic and motor trucking and
contains a larger percentage of terminal and in-
dustrial highway mileage, than either of the two
other sections, and it is logical that a considerable
part of the highway replacement program should
be planned for the primary system of this section.
A considerable mileage of the eastern section has
been improved in the past with flexible types of
surface which, while sufficient for the trafic of
ﬂleperiod.mustnowbcteplaoedwithmoredur-
able types of pavement.

Forthewstemsecumatelanvelysmallmil-
eage of replacement is proposed for three reasons:
First, because there is in this section at present
a very small mileage of stone pavements com-
pared with the eastern section; second, because
an extensive program of construction of durable
surfaces has been under way for some time in
this section and these surfaces, which have been
substantially completed, will be adequate for a
number of years; and third, traffic is considerably
Lighter in the western than in the eastern section.

In the northern and central section a very small
mileage is planned for replacement and resurfac-
ing during the next five-year period. This sec-
tion is third in traffic importance and the main
traffic routes, as such, are at the present time
largely new and durable pavements.

Parallel or Altermate Routes—Additional
traffic lanes increase the traffic-carrying capacity
of a highway although probably not in direct pro-
portion to the increase in width. Beyond a cer-
tain width it is inadvisable to attempt to carry
additional traffic on the same route, and parallel
routes must be provided. Additional routes will
be necessary for purposes of entry into some of
the cities in order to relieve congestion, This is
true of Philadelphia, although Philadelphia is pe-
culiarly fortunate in that few of the highways
entering the city converge and combine in a single
route. At Pittsburgh the situation is less satisfac-
tory than at Philadelphia. Studies of parallel
mﬁshavebemmdebytheDepaﬂnmtmboth
of these regions.

Separate Trucking Routes.—The large volume
of motor truck traffic in the Philadelphia region
indicates that the development of separate high-
ways for motor truck traffic may be necessary.
The separation of truck traffic from passenger car
traffic on State routes between Philadelphia and
Trenton has already been comsidered with the
probable removal of truck trafic from the Lin-
ooln Highway, or northern route through Lapg-
bhome, and the segregation of truck traffic on the
southern route through Bristol.

The development of a new terminal highway
to take care of the large volume of truck traffic
and the large number of heavy truck loads be-
tween Philadelphia and Chester along the Dela-
ware River was made the subject of a special act
of the General Assembly in 1923 and its location
and design has been given some study. If built,
it will mark the first state highway built primarily
‘The Department is now making studies to de-
termine if a similar type of development will be
required in the Pittsburgh area in the immediate
future. It is doubtful whether a like necessity
will exist elsewhere for a considerable period of
years.

By-Pass Routes—Traffic congestion in the cen-
ters of population can be relieved partly by rout-
ing through traffic over by-pass routes around the
cities or boroughs; and at least, the situation can
be considerably improved by routing traffic
throngh these urban centers on the outlying
streets rather than carrying it throngh the central
business districts. Sentiment favorable to such
planning is continually growing. Philadelphia
needs a capacious “belt-line” upon which motor
wehidles from Baltimore and other southern points
on the way to Trenton and New York can avoid
the congested streets of the city. The Depart-
ment has recently made studies, in cooperation
with the local authorities, of feasible by-pass
routes, in both the Philadelphia and Pittsburgh
areas.

Directness of Route—It is important that the
routes connecting the larger centers of population
be not only of sufficient width and adequate type
to carry a large volume of traffic, but also that
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they be as direct as possible; accordingly all ob-
structions to the free and rapid movement of
traffic, such as railroad grade crossings, sharp
curves and heavy grades should be removed. Di-
rectness of route will require relocations which
can be made as the highways are reconstructed
for a greater volume of traffic. These relocations
will require the acquisition of new right of way,
which should be acquired in the immediate future,
and rights of way for alternative and parallel
routes should be acquired at the same time.

A classification of the 500 primary-system grade
crossings on the basis of the number of train
movements, amount of highway traffic, physical
features of the location, etc., indicates that about
30 per cent are very dangerous, 30 per cent less
dangerous and 40 per cent least dangerous. The
percentage of very dangerous crossings is less on
the secondary system.

Nearly 500 crossings have been eliminated by
under-passes or overhead crossings on the State
highway system. Many of these separations,

A Line Revision on Route 107 Near Julian in Centre County

Elimination of Dangerous Railroad Grade
Crossings.—More than 1,200 grade crossings still
exist on the State highway system. Their elimin-
ation is proceeding slowly and will require some
years for accomplishment. During the years
1923-1926, the Department’s program included
the elimination of 251 grade crossings, 177 by re-
location and 74 by under-pass or overhead con-
struction. .

Of the 1,200 grade crossings, about 500 are on
the primary system and 700 on the secondary.

however, are considered dangerous to the highway
traffic because of inadequate width, bad curves,
etc., which require a reduction in speed for safety.

On some of the principal routes, there are rela-
tively few dangerous crossings at grade. For ex-
ample, on the Lincoln Highway from Philadel-
phia to Lancaster there are no dangerous, unsepa-
rated grade crossings, and this is also true of a
few other routes. . :

Widening Beyond Two Traffic Lanes—All
primary-system roads provide at least two lanes
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for traffic, and are surfaced at least 18 feet wide,
while through the boroughs extra width has fre-
quently been provided by the local residents. On
a few sections of highway in the townships, the
Department has already provided additional traffic
lanes. On the Lincoln Highway west of Phila-
delphia the pavement has been widened to provide
four traffic lanes, from Philadelphia through Ard-
more, Bryn Mawr to Devon; and to accommodate
three lanes of traffic from just west of Malvern
to Downingtown. The route from Philadelphia
to Chester is ¢onstructed to carry four lanes of
highway traffic outside of the double-track central
width now used by the interurban street railway
company. A short section, 45 feet wide, is con-
structed adjacent to Pittsburgh on the route north-
east to Freeport.

The two-lane highway can handle safely the
maximum traffic on all except the extremely heavy
traffic roads, but above a certain density, which

varies with several factors such as types of ve- .

hicles, treatments of intersections, etc., the two-
lane highway becomes unequal to its task with the
result that traffic is retarded and congestion is
increased. ) :

Two traffic lanes will be adequate to carry the
predicted volume of traffic on approximately 95
per cent of the mileage of the primary system for
‘the next 5 to 10 years without congestion of
traffic.

Around the cities of Philadelphia, Pittsburgh,
Scranton and other important cities, there is need
of greater capacity on many existing highways or
the relief of congestion by the construction of
parallel routes. The tentative plan of improve-
ment includes the widening of 51 miles to greater
than two-lane width in the next two years, about
64 additional miles in from two to five years, and
approximately 35 miles immediately thereafter.

Value of the Service Produced by the State
Highway System—The large value of the service
produced by the State highway system which, in
1924, carried over 2,000,000,000 passenger-car-
miles and over 200,000,000 truck-miles of travel,
is self-evident. Hard surfaced highways, replac-
ing earth roads, have resulted in saving annually

large amounts in reduced motor vehicle operating
costs. ’

An improved highway  which is serviceable
throughout the year has a value greatly in excess
of an unimproved highway which is impassable
during certain months of the year. The improved
highway also saves time by permitting more rapid
movement of traffic, and promotes the safety of
the traveling public.

The foregoing items, comprising the service
value of improved highways,. relate primarily to
the economic value. From the social and re-
creational standpoints, improved highways have
additional values, which are universally recog-

‘nized. Social contacts have been greatly facili-

tated. Educational facilities in the rural com-
munities have been vastly improved, by the con-

solidation of schools made possible by surer means

of transportation, and the improved highways
have also greatly expanded facilities for recrea-
tion. Modern means of living are closely asso-
ciated with motor transportation, the full develop-
ment of which depends upon improved roads, and
the many advantages of which are reflected in’
almost innumerable ways.- ' '

Saving in Motor Vehicle Operating costs by

 improved Highways—The service value of the

Pennsylvania State highway system, which carried
in 1924 an annual traffic of 2,381,900,000 ve-
hicle-miles, is very large, and is reflected in many
ways. While it can not be exactly measured, it
can be estimated with a reasonable degree of ac-
curacy. The costs of operating the vehicles that
compose the traffic are probably not less than 10
cents per vehicle-mile for passenger cars and 25
cents per vehicle-mile for trucks, and it is esti-
mated by the Pennsylvania Department of High-
ways that the reduction in these costs made
possible by the improvement of the highways is
approximately 2.5 cents per passenger-car-mile
and 5 cents per truck-mile.”

Applying these assumed savings of 2.5 cents

_per passenger-car-mile and 5 cents per truck-mile

to the traffic on the 5,951 miles of improved high-
ways in the State system, the annual service value
¥ See Bulletin 69, Towa State College of Agriculture and Me-

chanic Arts, Highway Transportation Costs, by T. R. Agg and
H. S. Carter, page 20.
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of these improved highways is found to be ap- -

proximately $9,100,000 for truck traffic and
$45,800,000 for passenger car traffic, a total of
$54,900,000, or an annual value of $9,220 per
mile of improved State highway.

The foregoing estimate is based on the observed
traffic density of 1924. Converting to the basis
of 1927 traffic density by the addition of 40 per
cent, the estimated increase from 1924 to 1927,
the saving to motor vehicle operators using the
same 5,951 miles of improved highways of the
State system is now approximately $76,800,000
or an annual saving of $12,900 per mile.

The Department of Highways considers this a
conservative estimate of the value of the im-
provement that has been effected in the roads of
the State highway system, as measured by savings
in vehicular operating costs.” If the: more im-
portant highways of the system are singled out—
those that carry the densest traffic—it can be
shown in the same manner, that their service
value greatly exceeds the average. Thus, the
annual service value of the Lincoln Highway,
U. S. 30, from Philadelphia to Pittsburgh was
approximately $4,701,000 in 1924, or approxi-
mately $17,150 for each of its 274 miles. Simi-
larly, it can be shown that in the same year the
35-mile section of the same highway from Phila-
delphia to Coatesville, where traffic was extremely
heavy, made possible a reduction in the operating
expense of motor vehicles amounting to $1,300,-
000 or approximately $37,000 per mile.

Relation of Service Value to Annual Costs for
Hard-Surfaced Roads—1It can readily be shown
that the service value of the improved roads of
the State highway system as thus estimated, ex-
ceeds the average annual cost of the improvement.
This is true even if we consider only the most
expensive and durable types of improvement.

The average cost of durable construction in
Pennsylvania for two-lane roads is about $50,000
a mile. The annual cost for each mile of such
construction, including interest and sinking fund
on the capital outlay, plus the annual maintenance
charge, estimated by the Pennsylvania Depart-
ment of Highways, is about $4,800 a mile, from v
which must be deducted the annual maintenance
charge of about $500 a mile. for the dirt road
which is replaced, or a net annual cost of $4,300
a mile; whereas the average annual service value
of hard-surfaced pavements on the State highway
system in 1924 was about $6,150 a mile.

Annual Service Value Exceeds Motor Vehicle

" Taxation—The estimated annual service value of

the hard-surfaced roads of the State highway sys-
tem, in 1927, is $76,800,000, as compared with the .
approximate sum of $43,000,000 .paid by motor-
ists in motor vehicle license fees and gasoline
taxes, in 1927. This means that there is a net sav-
ing of approximately $33,800,000 to the motorists,
in 1927, over and above the amount ’collected
from them to support the State highway sy"stem._

g~
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o CHAPTER 11
THE HISTORY OF HIGHWAYS IN PENNSYLVANIA

_ Pennsylvaxiia,_ knoyw'm as the “Keystone State”
from its position at the crown of the arch formed
by the original thirteen colonies, has within its

nearly rectangular borders an area of approxi-:

‘mately 45,000 square miles. East and west its
greatest length is approximately 300 miles. Be-
tween the Maryland and the New York lines the

3

5> OIXON LINE *
PENNA STATE HIGHWAY DEPT

Old and New Markers on the Mason and Dixon Line
Between Pennsylvania and Maryland

distance is a little over 160 miles. A modification
of the general rectangular outline in the north-
west corner furnishes a shore line on Lake Erie,
and at the eastern border the Delaware River
provides a navigable outlet to the sea.
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its northeast corner.

The relief map reproduced in this report as
Figure 1, shows that the most important physical
features are the mountains which curve in a gi-
gantic quarter circle from its southern border to
In its every aspect—cli-
matic, economic, social, political—the character of
the Commonwealth is modified by these almost
unbroken highlands which separate its eastern and
western portions.

Their influence in shaping the political subdivi-
sions is clearly evident. Within the mountanous
area the boundaries -of the counties follow the
curvilinear courses of the ridges and valleys.
These ridges and valleys have exercised a con-
trolling influence upon the location of the high-
ways ; and the transport survey indicates that they
also have a marked influence on the use of these
highways.

Southeast Area—The mountains have a pro-
found industrial influence. Like a wall they en-
close to the southeast a quarter circle, embracing
14 counties, which is at once Pennsylvania’s most
fruitful garden and most productive workshop.
Two-thirds of the area of this section is in culti-
vated farms. - In comparison with the Common-
wealth as a whole this section has only a sixth
of the total area but includes more than a quarter
of the improved agricultural acreage; and the val-
ue of its farm and dairy products is more than
three-eighths of the total. Yet it is not solely an
agricultural section; it is preeminent also as an
industrial region. In it is Philadelphia, the State’s
largest city, and seven other cities that take high
rank as industrial centers. Although its area is
only 17 per cent of the total it is the home of
about 40 per cent of the population, and the value
of its industries is nearly 44 per cent of the total ’
value of the production of all industries and
mines. The importance of this industrial section
is not due entirely to Philadelphia. Excluding
the industrial output of the metropolis, it still
produces more than a quarter of the total value of
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all industries, and if Allegheny County, in which
is situated the city of Pittsburgh, be also excluded,
it produces half as much as all the remainder of
the Commonwealth.

This highly productive agricultural and indus-
trial area which is the home and workshop of ap-
proximately 3,500,000 people must necessarily re-
quire a large activity in transportation, and is
shown by the transport survey to be of first im-
portance as a producer of highway traffic.

Northern Area—Beyond the mountain wall to
the north lies another section which contrasts
sharply in every respect with the southeastern
area. This section, including 15 counties, forming
a segment of a circle with the northern border
as its chord, is heavily forested. Two-thirds of
its area is classed as forest land, and less than a
quarter as farm land; it embraces 28 per cent of
the total area, but its farms include only 16 per
cent of the improved agricultural land, and its
farm and dairy products account for only 14 per
cent of the total value of such products. In in-
dustries other than agriculture it ranks even lower,
«the value of its industrial production being only
4 per cent of the total. More sparsely populated
than any other section, and the population of
nine of its 15 counties decreasing, this section is
not likely to make strong demands for transporta-
tion facilities. The fact, as developed by the sur-
vey, that this section forms a part of the area of
lowest density of highway traffic receives, there-
fore, abundant confirmation in the general char-
acter of the section. Even its forests—once high-
ly productive—no longer support an important
industry. In 1860, Pennsylvania held leading
rank in this industry, today it is forced to draw
on outside territory for 84 per cent of the lumber

and 74 per cent of the pulp wood to meet its own

requirements. It is estimated that it will take
some 50 years of careful conservation before the
Commonwealth will be able to produce a sufficient
amount of lumber to supply its own demands, so
that it is reasonable to anticipate that for the next
15 years at least the revival of the lumber indus-
try will have no considerable effect upon the popu-
lation, production or traffic of this and other
heavily forested areas.

Western Area—West of the mountains and
forming roughly the segment of another circle
with the western boundary as its chord is an area
which is second only to the southeastern section
in the production of its farms. The 13 counties
included in this section make up a fifth of the
total area and include more than a quarter of the
improved farm land. Fifty-five per cent of this
area is in cultivated farms and the value of
their agricultural production is 21 per cent of the
total. Pittsburgh, the second city in population
and the center of the steel industry, is in this sec-
tion, and its industrial production is exceeded only
by that of Philadelphia. Excluding Allegheny
County this western area does not rank high as
an industrial section. _

In population and industry it is second to the
southeastern area and it may therefore be ex-
pected to rank correspondingly in highway traffic,
which fact is demonstrated by the survey. It is
the principal seat of the oil industry, but as oil is
transported largely in pipe lines this industry con-
tributes to its importance as a highway traffic
area, only through the transportation of mater~
ials for the drilling of wells and the maintenance
of wells and pumping stations.

Central Area—There remains a large section—
more than a third of the total area—which is in-
cluded in the vast curve of the mountains. Twen-
tyfive counties are in this area. The slopes of the
mountains are heavily forested and these forests
constitute 50 per cent of the total area. In the
valleys are fertile farm lands which make up a
third of the farm area and which produce com-
modities valued at more than a quarter of the
State’s total agricultural production. But this sec-
tion owes its greatest importance to its mines and
quarries. S

At the eastern extremity of the mountain arch,
in the counties of Carbon, Columbia, Dauphin,
Lackawanna, Luzerne, Northumberland, Schuyl-
kill and Wayne are the fields in which practically
all of the anthracite coal of the United States is
produced. At the western extremity are the bitu-
minous coal fields. Along the Susquehanna
River, where it pierces the mountains, there is a
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“river coal”™ industry which contributes heavily
to the highway traffic of the immediate vicinity
" although it is of minor importance among the in-
dustries of the Commonwealth. It is to the
anthracite coal fields that the cities of Scranton,
Wilkes-Barre, Pottsville and Sunbury owe their
industrial importance and their high rank as cen-
ters of highway traffic. )
Transportation Facilities—~For the transporta-
tion of its people and the products of its indus-

transportation are the Monongahela, Allegheny,
Ohio and Delaware Rivers and the Lehigh Coal
and Navigation Company Canals. The Susque-
hanna River is too shallow for navigation. In
the northwest corner the city of Erie owes its im-
portance to its position on Lake Erie.

According to the reports made by railroads
operating within the Commonwealth, they carried
a total of 363,000,000 passengers and 827,000,000
net tons of freight in the year 1924, including

Electric Railway, State Highway, Canal and River South of Easton

tries Pennsylvania has approximately 13,500 miles
of steam railroad lines, 4,000 miles of electric rail-
way track largely in the cities, and a total of more
than 100,000 miles of highways and streets of
which the State systems, primary and secondary,
include about 12,000 miles.

The principal arteries of internal water-borne

23,000,000 net tons of L. C. L. (less than carload
lot) freight. These figures are for the entire mil-
eage of these railroads, both within and without
the Commonwealth. Figures are not available for

8 River coal is fine coal that is washed down from the collieries
and is reclaimed by boats which pump the sand and coal from
the river pockets and separate the coal by screening.
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the haulage within Pennsylvania alone, but multi-
plying these totals by the percentage of the total
mileage of the lines that lies within Pennsylvania
an estimate of 134,000,000 passengers and 353,-
000,000 net tons of freight, including nearly 9,-
000,000 tons of L. C. L. freight is obtained.

Of the total tonnage of freight carried by the
railroads, products of mines represented 63 per
cent, manufactured goods 26 per cent, products
of agriculture 51% per cent, products of animals
1%; per cent and products of forests 4 per cent.

The electric lines, mainly within the cities, carry
approximately 1,700,000,000 passengers annually.
The amount of freight carried is negligible in
comparison with that carried by the railroads.

From the observations made during the high-
way transport survey it is estimated that there

were transported in 1924 over the State highway
system between 5,000,000 and 6,000,000 tons of
freight, 60 per cent of which was classified as
products of manufacture, 13 per cent as products
of mines, 11 per cent as products of animals, 9
per cent as products of agriculture and 7 per cent
as products of forests. )

Of water-borne freight there were at Pitts-
burgh in 1922 approximately fourteen and one-
half million tons carried on the Monongahela
River, and about 4,000,000 tons on the Allegheny
River. In the same year, traffic on Lake Erie
through the port of Erie was a little over 2,-
000,000 tons, and the Delaware River at Phila-
delphia carried 19,000,000 tons. Canals carry an
estimated tonnage of 1,000,000 annually.

THE DEVELOPMENT OF THE STATE HIGHWAY SYSTEM

As in other States the effective work of high-
way improvement has been done in very recent
years, the great bulk of it under the administra-
tion and direction of the State Highway Depart-
ment which was established in 1903, but did not
have the supervision of a State highway system
until 1912, )

The early history of the roads, their adminis-
tration and early highway legislation is much the
same as in the other Colonial States.

Among the early records (1711) are to be
found descriptions of a road leading from a point
on the Delaware River opposite the landing of
John Reading to Fourth and Vine Streets in

Philadelphia, long known as the “York Road,”

also of the Strasburg Road, the Lancaster- Phila-
delphia Road, and many others.

Of historic importance are the Forbes Road
(now the Lincoln Highway) opened as a military
highway to the West by General Forbes in 1758;
the Lancaster Turnpike, the first “artificial” road
constructed in Pennsylvania and one of the first
in the United States; the “Necamolin Trail,” used
by Major Washington when, as an envoy of Gov-
ernor Dinwiddie of Virginia, he carried a message
to the French commander at Fort Le Boeuf in

-1750; and the National Pike which crosses the

southwestern corner of the Commonwealth on its
way -from Cumberland to the Ohio River, and
which was opened as a military road by General
Braddock on his trip to the relief of Fort Du-
quesne on the present site of Pittsburgh.

The Lancaster Turnpike, 6214 miles in length,
was completed at a cost of approximately $444,-
000 in 1794. It was constructed by a turnpike
company incorporated in 1792, the first of a long
line of similar companies which sprang into exist-
ence during the following eighty years. During
the early years of the nineteenth century many

~miles of such roads were constructed. The

records show that upwards of 2,500 miles were in
operation in 1831, and a large mileage was added
during the forties and during the period imme-
diately following the Civil War and up to 1874
when the present State constitution was adopted.

The Commonwealth contributed approximately
$2,000,000 toward the construction of these turn-
pikes; but almost without exception they proved -
to be unprofitable ventures. Many of them were
poorly constructed, and but few yielded sufficient
revenue to pay for their maintenance. The lack
of maintenance caused many of them to be aban-
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Points of Historic Interest on the State Hightway System in Pennsyliania

ettysburg Battlefield from Little Round Top. B. Gemeral Washington's heedguarters at Valley Forvge.
llort of tkc Confederecy ot Gettwsburg. D. Kemnett Square Meeting House.

C. High Water
E. Site ot bitrthplace of Presidemt Buchonen at

Mercersburg. F. Ruins of Thoddens Stevens Irom Furmoce at Caledownio Park om the Linceln Highway.

doned and failure to maintain others caused their

condemnation. The maintenance of the aban-
doned and condemned roads devolved upon the
counties or townships, boroughs and cities through
which they passed, but the change in authority did
not result in greatly improving the road condi-
tions. In many instances, in fact, conditons
became worse, so that it came to be remarked
that a common dirt road was a bad road because
it was generally impassable six months in the year,
but an abandoned turnpike was worse because it
was bad all the time.

At the time of the establishment of the State
Highway Department in 1903 it was reported that
there were still in use over 1,100 miles of toll
roads. With but few exceptions this mileage is
now free of toll, there being but 20 to 30 miles
remaining. All turnpike roads traversed by State
highways are now free except those designated
as State highways by the Act of 1925.

Interest in the improvement of the roads re-
vived with the vogue of the bicycle and, in order
that the public might be informed as to the value
of “good roads” and the best methods of building
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them, William H. Rhawn and other public-sp-
irited citizens of Philadelphia and vicinity, acting
through the University of Pennsylvania, offered
in 1889 a prize for the best paper on the construc-
tion and maintenance of common roads. As a
result of the interest thus aroused a number of

Toll Rates Pa: Old Toll House on the
National Pike

townships in the vicinity of Philadelphia con-
structed several miles of telford-macadam road.
Of curious interest as an indication of the state
of the public mind at the time is the first of the
acts to be passed by the General Assembly to

remedy the situation. This act, passed June 12,
1893, enabled the taxpayers of townships and road
districts to contract for the making of roads at
their own expense, including the payment of the
salaries of.the township or road district officers,
in consideration of which the levy and collectxon
of road taxes was to be waived. Of greater
interest is the fact that 25 townships still work
under this act.

Under the act of June 26, 1895, a county road
system was organized in Allegheny county and
afterward in other counties. At present a number
of counties are working under this act by reason
of their maintenance of abandoned or condemned
turnpike roads. :

With the coming of the automobile the voice of
the motorist was added to that of the cyclist, and
their combined influence, together with the ina-
bility of the local authorities to provide funds for

the maintenance and repair of the roads, led.

finally to the passage of the act of 1903 providing
for the establishment of a State nghway Depart-
ment.

Under the provisions of this act, by which the

Commonwealth agreed to pay two-thirds of the
cost of reconstructing township roads, several
hundred miles of road were constructed, princi-
pally of telford-macadam but including also

smaller mileages of brick, concrete and bxtummous

penetration macadam,

Finding that the counties and townshlps were

slow to realize the benefits to be obtained through’
the assistance tendered by the Commonwealth,
the proportion of State aid was increased to three-
fourths of the cost by the Act of 1905; the bal-
ance being made payable by the county and town-
ship according to the terms of agreement in each
particular case. ‘

It was not until the passage of the Act of May
31, 1911, that a system of State roads to be con-
structed and maintained at the sole expense of the
Commonwealth was established. This act retained
the system of State aid but reduced the percentage
payable by the Commonwealth to 50 per cent.

The State highway system established in 1911
included about 8,000 miles. With subsequent
additions it included about 10,274 miles in 1924.
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Of this mileage 3,953 miles constituted the pri-
mary system, designated as such by the Depart-
ment of Highways in 1919. The remaining 6,321
miles constituted the secondary system. About
1,200 miles of State highways were added to the
system by the 1925 General Assembly, and came

HIGHWAY TRANSPORTATION SURVEY

under State maintenance on June 1, 1926. To-
gether with State-aid roads not included in the
State highway system, but maintained by the
Department, the total mileage of State and State
aid highways June 1, 1926, was approximately
12,000. '
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Fig. 3—Orgonisation end functional chart of the Dzpartment of Highways, Commonwealth of Pennsyliania



ORGANIZATION OF THE DEPARTMENT OF HIGHWAYS

The organization of the Department of High-
ways, as shown in Figure 3, is headed by the
Secretary of Highways, who is appointed by the
Governor. In him is vested authority to appoint
all other employes of the Department with the
approval of the Governor.

The chief engineer is next in authority and has

been delegated all powers of the secretary. Re-

porting to the chief engineer is a group of staif -

engineers, who supervise the varied activities of

the central offices; eight division engineers, who

and as each project is authorized for peformance
it is checked against the budget and the budget
amounts for each purpose are not exceeded. Dur-
ing the performance of each project there is close
control over the disbursements and costs.

The Commonwealth is divided into eight engi-
neering divisions, each in charge of a division
engineer. These division engineers have supreme
authority in their division in all matters except
questions of policy. Each divison engmeer has
an engineering force capable of supervising all

—‘"g—‘\IE\‘ =

The State Capitol at Harrisburg g 2,

are responsible for all field work; and the regis-
trar of motor vehicles.

All questions of policy, planning and -schedul-
ing, contracting and control of all highway work,
purchasing, inspection and control of all materials
and equipment, as well as the preparation of all
engineering standards and design, are under the
supervision and control of the headquarters ex-
ecutive staff.

All expenditures of the Department are con-
trolled through a budget system. The annual
budget deals with the sources and amounts of
revenue available and distributes the proposed ex-
penditures to certain definite purposes. The items
of the budget comprise the program of projects

39

construction and maintenance work in his terri-
tory, including that performed for counties, town-
ships and boroughs. The division engineering
forces make surveys, prepare all plans according
to departmental standard designs, and after the
work is advertised and awarded by the central
office, or authorized to be done by departmental
forces, supervise its performance. The perform-
ance of all maintenance work done by department
forces is under the direct supervision of 52 main-
tenance superintendents who report to theu- re-
spective division enigneers. :
The yearly collection of about $25,000,000 for
the titling and registration of motor vehicles and
the licensing of motor vehicle operators, involv-
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ing over 5,000,000 transactions annually, is han-
Cled through the central office by the Burean of
Motor Vehicles. This branch of the Department
also deals with the revocation of lLicenses of those
who violate the motor vehicle laws.

The highway motor patrol has an authorized
strength of about 350 men. Its major activity is the
enforcement of the motor vehicle laws on the State
highways and rendering assistance to the motoring
puldic. A separate part of the patrol organization
is responsible for the examination of prospective
motor vehicle operators. Separate details weigh
truck loads on the highways, while others are con-
cerned with the headlight law enforcement.

* During the peak of the working season about
25,000 people are engaged in work umder the

Comnty, Erie Raid-

supervision of the Department, of which from
12,000 to 14,000 are on the State highway payroll

and the remainder are employed by highway con-
tractors. The foremen, caretakers and laborers em-
ployed by the Department on maintenance work
at times total 9,000 to 11,000, while as many as
2500 to 3,000 persons are on the salary payroll.
The Iatter group comprises the engineering and
clerical forces of the central office, including the
Bureau of Motor Vehicles and the Motor Patrol,
and the corresponding forces of the 60 field offices.

During the working season equipment valued
at about $3,000,000 is used in State highway work,
incloding Department equipment valued at about
$3.500,000, rented equipment about $500,000, and
equipment used by highway contractors valued at
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. " Motor Patrol Squad Ready for Practice Cruise

about $5,000,000. Among the major equipment
operated at the peak of the working season are:
2,170 motor trucks
540 road rollers
340 tractors
230 steam shovels

1,200 concrete mixers

1,400 units of road equip-
ment, such as sprink-
lers, sweepers, stone
spreaders, road ma-
chines

During the winter the Department operates

approximately 600 trucks and 100 tractors with

snow plows to keep the main traveled highways

open.

130 cranes

Accomplishments of the Department of High-

ways Since 1919 —\When, in 1919, it became pos-
sible, as a result of the first $50,000,000 highway
bond issue, to undertake an extensive program
of road construction, the Department designated
3,953 miles of principal highways as the primary
system, and undertook to complete the paving of
this primary mileage as rapidly as possible. To
that purpose it devoted practically the entire pro-
. ceeds of the first bond issue. At that time ap-
proximately 1,800 miles of this system had already

been improved. During the years 1919-1922
about ‘one thousand miles of new construction
were completed.

Continuing the same policy, the last admmls-
tration (1923-1926) applied approximately $40,-
000,000 of the second bond issue of $50,000,000
to the completion of the primary system, and at
the end of 1926 the remaining 1,100 miles were
practically completed with contracts in force to
complete the paving of the small remainder or
to complete the grading and drainage of sections
upon which pavements will be laid in the near
future. Thus in eight years the Commonwealth
has realized its dream of a paved system of main
arterial highways providing uninterrupted facili-
ties for travel at all tlmes to all parts of the Com- :
monwealth.

VWhile this extensive program has been under
way on the primary system, considerable progress
has also been made in the paving of the secondary
system, consisting of the remainder of the State
highway system. Approximately 1,300 miles of
the secondary roads had been improved up to
1919. During the administration of 1919-1922
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approximately 1,100 miles were paved. During
the administration 1923-1926 about 1,000 miles

of new hard-surfaced roads were added to the .'

secondary system which, with the mileage previ-
ously improved, gives a total of about 2,100 miles
of new hard-surfaced roads constructed on the
secondary system since 1919, and a total of 3,400
miles of improved roads in that system at the end
of the year 1926,

In addition to the improved mileage on the
primary and secondary system, nearly 600 miles
of State-aid roads had been constructed in 1926.
With this mileage the combined State and State-
aid systems now have an aggregate length of
about 12,000 miles, of which, at the close of the
year 1926, approximately 8,000 miles had been
improved by hard-surfacing, the balance of 4,000
consisting chiefly of earth roads and a small mile-
age of shale and gravel roads or roads to which
some stone has been added to- help carry the
traffic.

Thus at the end of 1926 there were in the
combined State and State-aid system two miles
of improved roads for each mile unimproved.
Without considering the 1,200 miles of unim-
proved roads added to the system in 1926, the
ratio is nearly three miles of improved to one
unimproved. An idea of the progress that has
been made during the eight-year period can be
formed by comparison of this condition with that
of 1919 when there was but one mile improved
to each two miles unimproved.

The administration of the Department of High-
ways during the four years 1923-1926 involved

the general supervision of expenditures amount-
ing to more than $250,000,000. Of this amount
about $190,000,000 was spent on the State and
State-aid highway systems and the balance on
roads not included in either of those systems.
The program of expenditures on State and State-
aid highways is about 50 per cent in gxcess of
that of the preceding four-year administration,
while previous to 1919 the amount of money
expended was very small compared with the
present program.

The $190,000,000 State and State-aid road ex-
penditure was financed by funds derived from the
following sources:

Motor registration receipts and gas-

olinetax ..................... $91,000,000
Bond issue proceeds ...... R 48,100,000
General State revenues .......... 10,500,000
Federalaid .................... 14,300,000

Local share of work jointly financed 26,100,000

The $10,500,000 from general State revenues
was made available by old appropriations. The
policy was adopted in 1925, of financing the entire
State highway program from the proceeds of the
motor vehicle registration fees and gasoline
taxes, including the entire cost of maintaining
the 12,000 miles of State and State-aid highways
and the general operations of the Department;
and, in addition({ the interest and sinking fund
demands of the State highway construction bonds.

ROAD MAINTENANCE

On December 31, 1926, there were 12,033 miles
in the State and State-aid highway systems, of
which 4,150 miles were improved with pavements
of reinforced cement concrete, or with brick,
block, bituminous concrete and sheet asphalt pave-
ments on cement concrete base; 3,777 miles were
improved with bituminous surface-treated or pen-
etration macadam, or with bituminous concrete
or sheet asphalt on stone base, or brick or stone
block on gravel or stone base; and 4,106 miles

consisted principally of earth roads, including,
however, a small mileage temporarily surfaced
with shale or gravel or to which had been added
in some cases a small quantity of broken stone.
With the exception of a small mileage of State-
aid roads not included in the State highway sys-
tem, these roads are maintained solely at the
expense of the Commonwealth. State-aid roads
are maintained at the joint expense of the Com-
monwealth and the local communities.
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The maintenance expenditures of the Depart-
ment reach a total of approximately $20,000,000
a year, including expenditures for replacement,
as well as resurfacing, and the various items of
general maintenance, and including also expendi-
tures for grade crossing elimination, snow re-
moval, widening of dangerous curves, guard rail
construction, etc. ' :

this danger an effort is being made to minimize
the number and severity of accidents by placing

- flashing signals, by painting checkerboards on the

- pavements, etc., as a warning to the traveler that
he is approaching a grade crossing. The pro- -
gram during the years 1923-1926 resulted in the
elimination of 254 crossings, 177 by relocation of
the roads to avoid the crossings.

Grade Crossing Elimination on Route 180 in Delaware County

The latter items the Department recognizes as
essential to the provision of adequate, safe and
convenient highway transportation service, and it
is, therefore, devoting no small part of its availa-
ble revenues to the maintenance and gradual ex-
tension of the service and safety of the highways
by these means.

For several years the Department has engaged
in a very extensive program of grade crossing
elimination, and pending the final elimination of

There are still about 1,200 grade crossings left -
on the State highway system, about 500 of which
are on the primary system and somewhat over
700 on the secondary system. . Of this total num-
ber 217 have been classified as very dangerous,
381 as less dangerous and somewhat over 600 as
least dangerous; and it is the policy of the De-
partment to consider the respective crossings for
elimination in the order of their danger, regard- -
less of whether the particular section of road on
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which they are located is involved in the construc-
tion program.

With a similar object—that of promoting the
safety of the highways the Department has carried
on extensively the work of erecting guard rails
on embankments, of painting traffic lines on the
surface of the highways, of whitewashing tele-
phone poles as an aid to night travelers, of erect-
ing warning signs and recently of installing re-
flecting signals.

The snow removal program has been extended
each year as the paving of highways between
the various centers of population has been com-
pleted. The organization for snow removal main-
tains a snow alarm system which enables the snow
removal forces to get under way as soon as the
snow has reached the depth of two inches. The
Department has also made extensive installations
of snow fence, realizing that the prevention of
drifts is cheaper than their removal.

Surface Marking on the Highway Indicating the
Approach to a Railroad Grade Crossing Near
. Hummelstoumn.

+Te

Cable Guard Fence prevents Many o Serious Accident

Snow removal is one of the many activities in
the line of service to the traveling public which
is greatly emphasized. The main roads must be
kept open every day in the year, otherwise there
is economic loss, Snow removal, however, is not
solely of service to the traveling public; it also
materially reduces the road maintenance costs.

The care and attention given to these features
of its work are in harmony with the Department’s
conception of its function as that of providing
adequate facilities for highway transportation,
not merely that of building and maintaining the
highway structure.

It is its belief that the work of repairing, re-
placing and improving the existing surfaces and
structures must be continued without cessation,
in order that the highways shall continue to render
the service for which they are built, and that it
should constantly endeavor to maintain a standard
of service on each separate link of the highway

"system consistent with the needs and importance

of the traffic.



ROAD CONSTRUCTION POLICIES

It has been the aim of the Department in every
instance to determine the design of the pavement
on the principle of providing adequately for the
_ present and estimated future traffic needs at the
least annual cost. Its ‘policy has been never to

such surfaces have not been constructed even
though they may have been adequate to meet
the immediate traffic needs. In some cases where
the traffic has been very light and it has appeared
that it would not materially increase for 15 or

build an expensive pavement where one of the
less costly surfaces of the flexible type would
serve the traffic for a reasonable period at a lower
annual cost. If, however, it has seemed probable
that a development of truck traffic would occur
which would destroy a surface of the flexible
type before the expiration of its economic life,

Rotary Snow Plow in Action Near Ridgway
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20 years, the highways have been improved by
progressive construction. In such cases a surface
of bituminous surface-treated macadam has been
built at about half the cost of a more durable
pavement. Such surfaces are expected to be ade-
quate for the traffic for a great many years; and
when the traffic warrants the further improve-



46 HIGHWAY TRANSPORTATION SURVEY

ment, it is the intention to build the more durable
* pavement over the existing surface, thus salvaging
the initial investment and utilizing its strength
as added support for the pavement.

The maximum right-of-way width established
by the Governor and Council of the Colony at 50
feet in 1700 remained by reenactment the law. of
the Commonwealth until June 7, 1907, when it
was increased to 80 feet and again on April 6,
1921, to 120 feet.

The General Assembly in 1925 also conferred
upon the Secretary of Highways the power, with
the approval of the Governor, to fix the ultimate
right-of-way width on any State highways up to
the maximum width of 120 feet, and by filing a

Chester Pike at Ridley Park Borough Before and After Widening

plan with the register of deeds in the respective
county involved to preclude the payment by the
public of damages for any improvements made
within the reserved ultimate right-of-way lines
after the filing is made. The Department has laid
out an extensive program of surveys from which
plans are being prepared and filings will be made .
in the near future on the more important high-
ways leading into the principal centers of popu-
lation. It is the intention to continue this pro-
gram until the ultimate right-of-way has been
established on all State highways, This is a par-
ticularly important measure to provide adequate

‘width for widening of highways as traffic in-

creases, and it will save future generations mil-
lions in property damages.




. CHAPTER III
THE HIGHWAY TRANSPORTATION SURVEY

The general purpose of the highway transpor-
tation survey was to obtain detailed data regard-
ing the volume and type of traffic on the State
highway system and to estimate the future traffic
importance of the various routes and sections of
routes. The information so obtained is neces-
sary for the establishment of a definite plan of
highway improvement based on traffic needs and
for the establishment of a highway budget for a
period of years.

The survey, cooperatively conducted by the
Pennsylvania Department of Highways and the
United States Bureau of Public Roads was
begun in November, 1923, and continued for a
period of one year.

‘Prior to the beginning of the survey the Penn-
sylvania Department of Highways had conducted
a series of traffic counts at approximately 1,000
points on the State highway system. These
counts were made during the months of May,
July and October, 1923, and February, 1924.
Each operation consisted of a record of the num-
ber of passenger cars and trucks for from two to
six days in each of the above months. The hours
of operation at each station varied from 12 at
minor stations to complete 24-hour counts at the
more important stations. The data obtained were
valuable in the selection of the most advantageous
points at which to record traffic during the period
of the transport survey and the density data for
all stations were combined in the traffic analysis
of the Pennsylvania highways.

During this survey, traffic data were recorded
at 352 points on the Pennsylvania highways. At
82 of these points complete motor truck informa-
tion including weights was obtained, as well as

47

the density of traffic of all types of vehicles.
These stations were located at key points on the
principal highways in different sections in order
that motor truck utilization in various parts of
the Commonwealth could be determined.

At the remaining 270 stations all truck data
except weights, and the densxty of all types of
traffic were recorded.

Each operation consisted of a ten-hour obser-
vation period alternating between 6 a. m. to 4 p.
m.,, and 10 a. m. to 8 p. m. In addition to the reg-
ular day operations a sufficient number of night
operations, from 8 p. m. to 6. 2. m., were made to
enable a reasonably accurate adjustment of all.
traffic records to a 24-hour period. Detailed
passenger car data were obtained by a special
party operating throughout the year at selected
stations. The operating schedule provided for an
accurate distribution of operations so that each
hour of the day, day of the week, and season of
the year for each station was correctly represented
in the summary of traffic information. The field
operating schedule was constructed so as to avoid
duplicate recording of traffic, which would result
if two or more stations, located near each other
on the same route, or on connecting routes, were
operated on the same day.

From information regarding hourly, daily and
seasonal variations in traffic obtained during the
survey, the earlier counts conducted by the Penn-
sylvania Department of Highways were adjusted
to an average daily traffic for the year period.
The inclusion of these counts provides definite
information as to traffic at 1,351 points. The
location of each of these traffic stations is shown
in Figure 4 and 4a.
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- v/ - THE DENSITY OF MOTOR VEHICLE TRAFFIC IN 1924

As previously stated there were in 1924 more
than 93,000 miles of rural highways in Pennsyl-
vania, of which 10,274 miles had been officially
designated as the State highway system. The
highways of the State system, in turn, were clas-

sified according to their importance as the pri- °

mary and secondary systems, the former coincid-
ing, but for a few minor exceptions, with the
Federal-aid system. In the following discusion
the term State highways refers to the combmed
primary and secondary systems.

Annual motor vehicle traffic® on the 3,953 miles
of the primary system during 1924 was 1,516,
575,000 vehicle-miles. On the 6,321 miles of the
secondary system the annual traffic during the
same period was 865,415,000 vehicle-miles. The
preponderating importance of the State highway
system is to be seen in the fact that annual
traffic on the remaining 83,000 miles of rural
highways, namely, the State-aid, county and town-
ship roads, which constitute 89 per cent of the
total mileage( was estimated as 1,105,220,000 ve-
hicle-miles. . The State highway system, there-
fore, with but 11 per cent of all the rural road
mileage in Pennsylvania, carried 68.3 per cent of

the total annual motor-vehlcle-tmlwge on the

rural highways.

The daily volume of traffic ‘on the different
parts of the State highway system varied widely.
At the Philadelphia city line, on primary route
130 to Media, the average motor traffic per day
was 9,114 vehicles, while on route 289 of the
secondary system in Lycoming County, the aver-
age was but 22 motor vehicles. The maximum
traffic at these stations was 25,060 vehicles and
80 vehicles, respectively.

The detailed tabulation of motor vehicle dens-
ity at the 1,351 traffic survey stations is shown
in Appendix II, in which are listed all stations
at which data were secured, the numbers of the
corresponding routes, the average density of all
" motor vehicle traffic for a 24-hour day, the aver-

age daily density of motor truck traffic, the nor-

mal maximum traffic, and the estimated traffic for
1930.

The average and maximum daily traffic on all
primary routes of the State highway system are
shown on the map, Figure 5. Either the United
States Bureau of Public Roads or the Pennsyl-
vania Department of Highways upon request will
furnish a map which shows the average daily total
motor vehicle traffic, motor truck traffic, and esti-
mated total traffic in 1930 on each State highway
for which traffic data were obtained, together

#In this report certain terms, frequently used, have invariably
the same meaning. These terms and their definitions are as
follows:

Vehicles refers only to motor vehicles (passenger cars and

trucks) exclusive of horse-drawn conveyances,
Troffic is defined as the movement to and fro of vehicles over

a highway.

Density of traffic is defined as the ber of motor wehicles
passing any given point on a highway in a unit of time. Unless
a different unit of time is specxﬁcally stated density of traffic
refers to the ber of v any given point on
a highway during a day of 24 hours.

The accuracy of the determination of density of traffic is in-
fl d by the di between the survey stations. Exactuness

"of method would require a density record for each point on the

highway system where traffic varies. The cost involved in pro-
portion to the relatively small gain in accuracy does not justify
location of traffic observation points at close intervals. The density
computed for each station on the Pennsylvania highway system
is applied to the short sections of highway reasonably adjacent
to each station on which there is but little variation in traffic.

In. di of the utili of the bighway system, where
it is desired to discriminate hetween the use of the highway
by vehicles and the volume of traffic, the term vehicle-miles per
mile i3 used in the former connection. Numerically, vehkicie-
miles per mile are equivalent to density of traffic.

Vehicle-mile is defined as the movement of a motor vehicle
one mile.

Average daily vehicle-miles on the highway system are calcu-
Jated by multiplying the average daily density of traffic on each
section of highway, by the length of each section, and adding
the products.

Daily refers to a day of 24 hours.

Avevage daily refers to an average day during the period of
the sarvey.

T ile is defined as the of a ton one mile.

Net tonnage refers to the net weight of the motor truck cargo.

Gross tomnage or gross load refers to the weight of the motor
truck cargo and vehicle. The gross weight of an empty truck
is equal to the weight of the truck.

Foreign traffic represents vehicles having other than Penn-
sylvania State license tags. Foreign wchicle-miles are calculated
by applying the percentage of foreign vehicles at each station
to the total vehiclemiles on the sections of highway adjacent to
each station and adding to obtain the total foreigm vehicle-miles.
Similar procedure is used in caleculation of farm and city, business
and mon-business and touring traffic, and trucking for hire.
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with the distribution of population. The relative
traffic importance of the various routes is clearly
indicated by this map; and for purposes of quan-
fied in Figure 6 according to several traffic-den-
sity classes.

—_— D{

;
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» i

Fig. 6—lileage of State highwoys by trefiic classes

During the period of the survey there were
certain sections of highway under construction,
with resulting interference with normal traffic
movement. In certain cases, where there was
reasomable basis for a comrected estimate, allow-
ance has been made for this fact. Obviously,
there is no way of knowing exactly how much
traffic there would have been on any given high-
way had there not been such terference with
free vehicle movement.

Upon the basis of traffic there are three sepa-
rate sections (fig. 7) somewhat comparable with
the distribution of population and industry. The
most important of these sections hes in the eastern
part of the Commonwealth, and inclides, in order
of traffic density, the counties of Philadelphia,*
Delaware, Lackawanna, Northampton, Moatgom-
Bucks, Chester, York, Cumberland, Lancaster,
Nocthumberiand, Carbon and Lebanon. This is
the area of densest population and of greatest
industrial and mining development. It will be

readily seen from the traffic map that it is also
the region of heaviest traffic concentration. It
included 2,780 miles of State highway, or 27.1
per cent of the entire State system, Of its high-
ways, 300 miles carried a daily traffic of over
2,000 motor wvehicles. It is also the most im-
portant motor trucking section, where the greatest
number of trucks and the greatest percentage of
large-capacity trucks operate.

Nenmmﬁicxmpomnoexsthcwstemsec-
tion, including the counties of Allegheny, Blair,
Erie, Fayette, Lawrence, Washington, Westmore-
Iand, Beaver, Mercer, Butler, Venango, Clearfield,
Cambria, Somerset, Crawford, Armstrong, Jeffer-
son, Greene, Indiana and (larion. Within this
area there were 3,313 miles of State highway,
322 per cent of the entire State system, of which
103 miles carried a daily average of over 2,000
motor vehicles. A considerable volume of truck-
ing is also to be noted, largely in the vicinity of
Pittsburgh,

The wedge-shaped area lying between and north
of the two sections just described, and including
all the remaining counties is of least traffic im-
portance. Of the 4,181 miles of State highway
in this section, 407 per cent of the State system,
but 9 miles carried a daily average of more than
2,000 vehicles; and only 690 miles carried over
600 wvehicles daily.

Table 5 Ests, acoording to these three divisions,
the various sections of State highway which car-
ried a daily average traffics of 1,500 motor vehi-
des or more in 1924. These sections are further

. classified as to whether they constituted a part

of the primary system or the secondary system.
The number of trucks of all capacities is shown,
together with the number of heavy (3 to 735-ton)
trucks.

® YThere are mo State highways im Philadelphia County. The
city of Philadelphia and the connty are coterminons.
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Table S—Sechons of the Pennsylvania State highways which carried a daily density of over
1,500 motor vehicles in 1924

. Average Average
Route Approx- i . Primary . dai],g Average daily
number imate Highway section or motor daily 3-73 ton
mileage secondary vehicles trucks trucks
EASTERN SECTION
Philadelphia District
130 7 Philadelphia—Media ..... cereeens P 7171 637 175
142 3 Philadelphia—Bryn Mawr ........ P 6,929 776 198
142 6 Bryn Mawr—Wayne .. ........... P 5,407 605 153
151 6 . Philadelphia—Willow Grove . ..... P 4,626 472 67
132-180 10 Philadelphia—Chester—Del. Line .. P 4,522 661 +173
281 13 Philadelphia—Morrisville ......... P 3,744 446 194
142 14 Wayne—]Jct. with Route 147 ..... P 3,357 301 103
133 6 Philadelphia—]Jct. Routes 133 and
225 e eieenevenaaua S 3171 276 109
142 - 12 Jet. with Route 147—-Coatesvﬂle . P 2,545 187 65
153 8 Philadelphia—Springhouse ........ P 2,507 241 31
151 13 Willow Grove—Doylestown ..... .. P 1,954 134 27
131 .23 Media—Avondale ...............- P 1,945 181 42
225 13 Chester—Jct. Routes 142 and 225 . P 1,762 153
178 4 Norristown—Center Square ...... P 1,665 170 27
146 21 Norristown—Pottstown ........... P 1,639 190 36
135 10 West Chester—Delaware Line .... P 1,525 149 coen
Scranton—Wilkes Barre District
S 17 Wilkes Barre—Scranton ......... P 4,007 553 87
9 11 Scranton—Factoryville ........... P 3.002 . 294 31
4-368 7 . Pittston—Wilkes Barre .......... P 2,994 398 42
6 14 Scranton—Carbondale ............ P 2877 466 39
4 18 Shickshinny—]Jct. Routes 4 and 368 P 1,950 .24 77
168 »10 Scranton—MOSCOW .....ceenvences P 1,802 125 26
Reading District
149 13 Reading—Womelsdorf ............ P 3,067 276 46
146 15 Reading—Pottstown .........cce-. P 2,581 205 40
157 15 Reading—Kutztown .............. P 2,420 256 55
160 14 Reading—Hamburg .............. P 1,944 206 26
i Allentown—Easton District
159 6 Allentown—Easton . ............. P 3,066 297 46
157 18 Allentown—Kutztown .. P 2,265 148 55
165-166 22 Easton—Stroudsburg _.... P 1,802 166 10
163 9 Allentown—Schnecksville . - P 1,713 169 17
156-151 30 Easton—Doylestown P 1,602 126 27
Harrisburq Disirict
129 16 Harrisburg—Elizabethtown ....... P 2,588 264 41
| 13 Harrisburg—Clarks Ferry ........ p 2483 271 128
139 21 ‘Harrisburg—Lebanon ............. P 1,943 161 27
34 - 17 Harrisburg—Carlisle ............. P 1,765 140 15
123 12 Hagrisburg—Dillsburg ........... P 1,538 65 vee
York—Lancaster District
128-126 34 Lancaster—Abbottstown . ......... P 2,322 188 4
129 18 Lancaster—Elizabethtown ........ P 1,816 124 30
216 9 York—Red Lion ................ S 1,697 296 53
215-142 27 Lancaster—Coatesville ............ P 1,656 106 32
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Table 5—Sections of the Pennsylvania State highways which carried a daily density of over
1,500 motor vehicles in 1924—Continued

- . Average Average

Route | Approx- . , Primary | daily | Average daily

number imate Highway section or motor daily 3-7% ton
o mileage . secondary vehicles trucks trucks
Sunbury—Pottsville *District
161 15 Sunbury—Shamokin seevvvveinnse P 2,391 329 2
140-141 21 PottsvillemHamburg ............. P 2,095 228 37

162 6 * Pottsville—Middleport ............ P 1,969 238

290 4 Mahanoy City—Gilberton ...... . S 1,837 189 .

25 6 Sunbury—Selinsgrove ........ veee P 1,616 120 12
18 28 Sunbury—Muncy ....ce..iie0n0en P 1, 572 93 9
163 9 Weissport—Mauch Chunk ....... P 1,529 . 182 8

Total _ 644 i

WESTERN SECTION
" Pittsburgh District ) ;

120 6 Pittsburgh—FEast Pittsburgh ..... P 3272 346 63

108 5 Pittsburgh—Bridgeville .......... P 3,253 420 64
70 15 Pittsburgh—Springdale ..... verens P 2,688 468 88

119-120 28 Youngstown—East Pittsburgh *... P 2,134 130 26

247 8 Pittsburgh—Castle Shannon ...... S 1, '942 320 67

Bridgeville—Washington County :
108 - 4 Line ........ reiesesiianaaeas P 1,700 219 eee
Erie District

272 - 9 Erie—Fairview .......c..ev0e..0s P 2,441 171 12
87 14 Erie—New York Line ........ .. P 2390 120 8
86 14 | Fairview—Ohio Line ............ P 1 718 - 94 7

Altoona District
S5 4 Altoona—Hollidaysburg .......... P 3,330 . 268 55
55 15 Altoona—Tyrone .....co0vineenn-. P 1,726 117 10
~

113-50 17 Brownsvxlle—Umontown—Summlt tp 2410 181 21

116 5 Uniontown—Fair Chance ......... P 2,067 217 25
57 7 Philipsburg—Osceola ......... O P 1,877 T 161 = 9
91 6 Oil City—Franklin ............ . S 1,804 114 10

117 28 Uniontown—Greensburg .......... P 1,675 132 12
74 14 Mercer—Ohio Line .¢v...... P S 1,629 99 7
77 24 Newcastle—Beaver ...... eeraens . P 1,504 96 26

Total 223 .

NORTHERN AND CENTRAL
SECTION )

. 58 3 Lock Haven—Mill Hall .......... P 2,131 259 veee
29 6 Lewistown—Reedsville ........... P *2,097 212 38
94 2 Warren—North Warren .......... P 1,886 132 17
18 12 Williamsport—Muncy ............ P 1,844 153 10

Total 23

Grand Total .. 890 : -
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It will be seen from this table that practically
all the routes carrying heavy traffic are adjacent
to or connect the larger cities. Of the 644 miles
of highway in the eastern section carrying over
1,500 vehicles daily, 169 miles are in the Phila-
delphia area, 77 miles in the Scranton-Wilkes-
Barre area, 57 adjacent to Reading, 85 in the
Allentown-Easton area, 79 adjacent to Harris-
burg, 88 in the Lancaster-York area and 89 in
the Sunbury-Pottsville area. In the western
division, 66 miles radiate out of Pittsburgh, 37
miles make up the important interstate route
through Erie, and the remaining sections are ad-
jacent to other important cities.

The predominance of the southeastern section
is indicated by the fact that 72 per cent of the
mileage which carried more than 1,500 vehicles
per day is in this area. The western section in-
cludes 25 per cent of the State mileage which

carried over 1,500 vehicles per day. In Allegheny .

county of the western section several important
traffic routes are not included in the State high-
way system. The northern and central section
had a very low average density of traffic, only 23
miles carried over 1,500 vehicles daily.

It should also be noted that but 47 miles of
the total mileage listed is on the secondary system.

The sections of highway listed in Table 5 are
all to be regarded as important routes. Of almost
equal significance for present and future plan-
ning, construction, and maintenance is the mileage
of highways with traffic ranging between 600 and
1,500 motor vehicles per day. These sections
are not so uniformly improved as are those of
larger traffic density. yet the traffic which they
must carry is rapidly increasing, and requires ade-
quate improvement of the roads. Sections which
carried traffic of from 600 to 1,500 vehicles in
1924 are listed in Table 6. This table also shows
the estimated traffic density in 1930.

Table 6—Sections of the Pennsylvania State highways which carried a daily density of from
: 600 to 1,500 motor vehicles in 1924

: . . Average Average
Route Approxi- . ) Primary daily Average motor
number mate Highway section or motor daily daily
mileage . secondary vehicles trucks vehicles
1930
EASTERN SECTION
Philadelphia District
145 8 Philadelphia—Norristown ......... P . 1,116 131 1,910
131 17 Avondale—Maryland line ........ P 1,086 66 1,760
150 17 Philadelphia—Morristille ......... P 1,085 148 1,780
133 14 West Chester—Jct. Routes of 133
and 225 ..iieneniiiinneicinnn... S 1,055 100 1,710
147 22 West Chester—Pottstown P 1,027 107 1,740
155 14 Centerville—Willow Grove S 999 74 1,690
143 11 Norristown—Malvern ...... P 976 121 1,650
201 16 Philadelphia—Valley Forge S 964 79 1,630
143 7 West Chester—Malvern ......... P 933 116 1,510
180 S Chester—Jct. Routes 131 & 180 ... P 916 112 1,700
197 14 Philadelphia—Center Square ...... S 776 69 1,330
178 13 . Center Square—Doylestown ...... p 661 64 1,100
155 7 New Hope—Centerville—Doyles-
TOWN ,.icvneeineinnnnneenrnnnens P 635 52 1,040
Scranton—Wilkes Barre District
170 ] Wilkes Barre—Penobscot ......... P 1,042 96 1,760
232 15 Pittston—Exeter .................. P 886 75 1,490 -
Reading District
148 11 Reading—Adamstown ............ P 1,401 212 2,320
-149 14 . | Womelsdorf—Lebanon ........... P 1,390 129 2,280
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Table 6—Sections of the Pennsylvania State
600 to 1,500 motor vehicles in 1924—Continued

5

which carried a daily density of from

- . Average Average
Route Approxi- . Prinary daily Avenage daily
pumber mate Highway section or motor daily motor
mileage secondary wehnicles trucks welncles
; 1930
Allentown—Easton District
163 14 Schoecksville—Weissport ...c..... P 1297 12 22380
1615-5:66 gsz Faston——Stnsuﬂ;bu—g( , secondary ol w
= via
) JE S 1,000 97 1,710
Hasrisburg District
250-333 2 | Harrisbarge—York ....o.......... P 1490 134 2430
3_33 3-; Carlisle—Chambersburg ......... ls’ l% g 1710
‘3 14 Clarks Ferry—gmnmh}g """ ol P 736 2 120
41 7. Mt Hoily Sprmzs—-Carlhle ...... P 64 56 1,090
199 14 ykens ... ..... r 602 9 1010
York—Lancaster District ‘7 .
127 17 York—Maryland e oooue........ P 142% 142 230
124 20 York—Dover—Dillsburg ......... S 1158 115 1.880
148 2 4 ta—Lancaster . P L125 92 1850
136 13 Lancaster—Quarryville ........_.. P 936 101 1,600
230 14 Hanover—Spring  Grove—Jct. of
Routes 126 and 230 . ... _...... S 853 84 1,390
137 30 lne Ball—Downiogtown S 686 41 L110
Sunbury—Pottsville District
161 21 S m—Giberton . ........... P 1,480 197 2430
199 20 Pottsville—Tower ity . .......... ) 1443 28 2500
182 16 Sommit Hill--Middleport ........ P 1,290 156 2090
161 9 Gilberton—Pottsville ... ... ____.. P 1,223 142 1,980
162 8 Manch Chmk—Soment Hill .. P 1099 153 1.880
185 10 Hazleton—Tamaowa .ocuoe........ P 979 100 1.600
19 .10 Tower City—Lykens ... __........ P 902 91 1570
190 9 Hometown—Mabanoy City ... ... S 813 83 L¥0
170 5 Hazleton—Drums . ... ... ___.. P 763 93 1,290
Total 606
WESTERN SECTION -
Pittsburgh District ) o
-73 2 Bakerstown—Buotler—Shppery Rock P 149 68 2390
108 13 ‘Washington—Allegheny County Ene P 1.055 7”9 1900
72 12 | Piusburgh—Bakerstown _......._. P 1377 159 23%
246 23 Pittshargh—Jct. of Routes 78 and
............................ S 1,254 114 2130
84 M4 | Ece—Meadville ............_.... P 1,170 63 2,050
Altoons District
el 17 Johnstown—Saalp Levedl—Oglestown S 1174 29 1350
29-317 25 Johmstown ............ P 1142 84 1.980
s2 17 J shore ........... P 1.109 101 ~1919
83-26 .24 Fbensbure—Holhdavsbare __...._. P 1.004 81 1830
250 14 Williamshore—Holhdaysburg ..... P 735 29 1,290
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600 to 1,500 motor vehicles in 1924—Continued

Average

. . Average
Route Approxi- . . Primary daily Average daily
gumber mate Highway section or motor daily motor
. mileage secondary vehicles trucks vehicles
1930
80 8 Newcastle—New Wilmington .... P 1,465 117 2,550
113 23 Washington—Brownsville ........ P 1,441 81 2,570
118 6 Bentleyville—Jct. of Routes 118 &
247 ....... Cebeaaeiiaaanan S 1,431 214 2,560
233 16 Newcastle—Slippery Rock ...... . S 1,413 123 2,460
81 12 Newcastle—Ohio line ............ P 1,388 95 2410
70 1 Springdale—Butler County line .. .. P 1,387 242 2,360
114 16 Washington—West Alexander ... P 1,374 75 2,450
116 12 Fair Chance—West Virginia line . P 1,364 143 2,290
204 14 Beaver—Ohio line ...... aeeennans P 1,364 191 2,490
205 13 Titusville—QOil City ........ S 1,334 178 2,160
82 7 Conneaut Lake—Meadyville ....... P 1,289 34 2,200
59 7 Clearfield—Curwensville .......... P 1,265 102 2,100
119 21 Jennerstown—Youngstown ....... p 1,261 75 2,170
59 17 Du Bois—Curwensville .......... P 1,220 97 2,030
§7 16 Clearfield—Philipsburg .......... . P 1,193 91 1,980
68 6 Homer City—Indiana ............ P 1,182 94 2,050
315 13 Newcastle—Elwood City ......... S 1,112 82 1,930
247 40 Connelisville—Star Jct~—~Castle
Shannon e.eveiiiiievienennnn... S 1,111 126 1,910
73 8 Slippery Rock—Harrisville ....... P 1,101 50 1,790
189 5 Kittanning—Stone House ........ P 1,084 106 1,800
68 8 Greensburg—New Alexandria . ... P 1,066 120 1,830 -
82 20 - Greenville—Conneaut Lake ...... P 1,057 27 1,800
69 12 Greensburg—Mamont . ... reenas S 1,052 58 1,800
238-320 12 Greenville—New Wilmington .... P 1,037 55 1,790
50 23 Summit—Maryland line .......... P 1,010 26 1,720
268 21 Brownsville—Waynesburg ........ P 964 104 1,610
60 21 Brookville—DuBois .............. P 955 61 1,520
313 7 Philipsburg—Kylerstown ......... P 946 95 1,540
69-188 17 North Washington—Jct. of routes
.| 70&188 ........7 ....... S 908 72 1,560
82 15 Mercer—Greenville . ............. P 881 31 1,540
218-233 20 Harrisville—Franklin ............ P 877 29 1,420
49-51 10 Somerset—Berlin ................ P 872 52 1,510
90-207 24 Meadville—Franklin ............. P 870 46 1,390
119 37 Bedford—Jennerstown ........ e P 854 48 1,470
64 18 Clarion—Brookville .............. P 853 40 1,330
68 13 Blairsville—Homer City ......... P 831 65 1,440
71 8 Kittanning—Worthington . ........ P 825 48 1,380
214 13 Butler—Kamns City ............. S 806 43 1,310
79 .15 Butler—Portersville ............ | 726 83 1,540
78 31 Beaver—Evansburg—Butler ...... S 722 50 1,240
65 26 Franklin—Clarion ................ P 683 41 1210
76 19 Beaver—Coraopolis .............. P 682 62 1,210
187 19 New Salem—]Jct. of routes 120 &
. 187 ..... o eiineas riveeen.e .. P 672 76 1,150
118 16 Greensburg—West Newton ...... S 662 45 1,140
51 18 Berlin—Garrett—Salisbury ....... P 659 47 1,140
309 9 Evansburg—Valencia ............. S 630 S7 1,020
89 8 Plum—Titusville ..... . ..c........ S 617 40 960
Total 929
NORTHERN AND CENTRAL
) SECTION
27 8 Center Hall—Bellefonte .......... P 1,454 83 2320
23 2 Lock Haven—Williamsport ...... P 1,421 115 2,290
9 19 Factoryville—Kingsley ........... P 1,420 132 2,410

.
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Table 6—Sections of the Pennsylvania State highways which carried a daily densnty of from
600. to 1,500 motor vehicles in 1924—Continued

. . Average Average
Route Approxi- . ) Primary daily Average daily
number mate Highway section or motor daily motor
mileage secondary | . vehicles trucks . vehicles
1930
43 24 Gettysburg—Chambersburg ....... P 1,313 77 2,100
96 2 Bradford—New York line ....... P 1,290 72 2,050
168 38 Moscow—Stroudsburg ........... P 1,266 104 2,070
19 10 Muncy-—Picture Rocks ........... P 1,263 109 2,030
55-33 14 Water Street——Huntmgdon——M ill .
Creek .......ccvvviveeemneons.. P 1,190 92 2,010
4 23 Bloomsburg—Briar Creek——Shlck-
ShInMy ..ee..vinvinrianonsennens P 1,165 126 1,980
126 13 Abbottstown—-Gettysbur ......... P 1,129 55 1,790
167 5 Stroudsburg—Jct. of routes 167 &
.7 | P 1,088 104 1,770
20 11 Trout Run—Williamsport ........ P 1,084 77 1,740
36 16 Chambersburg—Maryland line .... P 1,066 78 1,710
57 18- Osceola—Tyrone ...v.v.evvnennnn. P 1,056 56 1,810
196 4 Mansfield—Putman .............. P 1,030 68 1,740
56 7 State College—Pleasant Gap ..... S 1,016 95 1,620
88 7 Warren—Irvineton ............... P 976 79 1,540
195-225 35 Selinsgrove—Clarks Ferry ....... P 965 54 1,630
107 2 Bellefonte—Milesburg ........... P 961 90 1,530
6-7 20 Carbondale—Honesdale—Indian Or- )
chard .....iiiveniiiiiiinen. ve P 944 108 1,460
2-3 21 Sunbury—Danvxlle—Bloomsburg . P 926 61 1,650
12-287 19 Towanda—Sayre ................ P 926 60 1,420
37 20 Chambersburg—McConnellsburg .. P 916 73 1,490
17 4 Towanda—Monroe ............. . P 910 64 1,400
97 5 Bradford—Lewis Run ........... S . 884 78 - 1,410
15 3 Towanda—Wysox ...... - P 880 82 1,350
33 4 Miil Creek—Mt. Union . P 863 72 1,390
S5 10 Tyrone—Water Street ........... S 861 61 1,420
31-32 21 Thompsontown—Mifflintown—Lew-
ISEOWO  vovvnevinnn.eiianancnns P 851 60 1,360
8 7 Milford—New Jersey line ........ P 851 52 1,180
123 23 Dillsburg—Gettysburg ........... P 845 35 1,340
107-245 27 Milesburg—Jct. of routes 57 & 245 P 837 50 1,510
22-196 16 Lawrenceville—Mansfield ........ [ P - 823 4 1,340
58 24 Bellefonte—Mill Hall ............ P 801 83 1,290
192 24 Reedsville—Mill Creek .... P 739 63 1,250
21 14 Wellsboro—Putman ...... P 729 43 1,180
9-10-227 18 Kingsley—New York line .. .. P 692 54 1,180 -
174 . 29 Carbondale—Kingsley ............ P 687 98 - 1,120
42 12 Gettysburg—Littiestown—Maryland
line ....veiviiinneinnnnnn.. ven P 675 81 1,070
164 22 Stroudsburg—Kresgeville ........ P 666 95 1,360
230 7 Littlestown—Hanover ...... R, S 666 65 1,070
298 8 Gettysburg—Maryland line ....... P 666 32 1,060
39 31 McConnellsburg—Bedford ........ P 659 52 1,120
Total 667
Grand
Total 2,202 X

59

Of the State highway mileage carrying between
600 and 1,500 motor vehicles per day, the eastern
section had 28 per cent. the western section 42

per cent and the northern and central section 30
per cent. Of the total mileage which carried over
600 vehicles per day, 1,250 miles, or 40 per cent,
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were located in the eastern section, 1,152 miles,
or 37 per cent in the western section and 690
miles, or 23 per cent in the northern and central
section. This group includes 45 per cent of the
total State highway mileage in the eastern section,
35 per cent in the western section and 16 per
cent in the northern and central section. The
estimate of traffic in 1930 indicates that by that
date there will be approximately 1,404 miles of
highway added to the 890 miles which carried over
1,500 vehicles daily in 1924. Of the total mileage
expected to carry over 1,500 yehicles in 1930,
49 per cent will be in the eastern, 36 per cent in

the western, and 15 per cent in the northern and
central section.

The greatest density of traffic is found in the
immediate vicinity of the larger cities and on the
principal through routes. The concentration of
traffic about these centers of population is evident
from the trafic map. The principal through
routes are also evident as broad bands crossing
the Commonwealth and, in general, connecting
the important cities. The average daily and max-
imum daily traffic on State routes near the gate-
ways to the larger cities are shown in Tables

7 to 14,

Table 7—Daily density of traffic on State highways near city limits of principal cities in 1924

Average daily number of vehicles

Maximum

. City Numb%r of daily total
roads Motor trucks Pamger vzl'?ig}:s vehicles
Philadelphia ................... 13 4938 42,034 46,972 123,490
Pittsburgh  ecee.ieavieianen.. . 9 2,491 17,220 19,711 52,760
Scrantor ........iiiiiieeenann. 5 1,762 12,226 13,988 52,460
Reading ee..eeeviivniieninann.. 8 1,844 16,495 18,339 50,420
Erie ...ccceeiiiiiiiiennnnnna.. 6 747 9,345 10,092 37,340
Harrisburg .o..oc.iiiiiiennn.. 6 2,424 19,710 22,134 57,080
Wilkes-Barre .o....ccocviennnnn 6 1,903 13,428 15,331 55,660

Table 8—Daily density of traffic on State highways near city limits of Philadelphia in 1924

Average daily number of vehicles
. Distance from Maximum
Route Station station to daily total
city line Motor Passenger Totat vehicles
trucks cars vehicles
Miles

b K1 726 14 811 8,303 9,114 25,060
) L 7 S 1,050 2% 776 6,153 6,929 19,060
) ] 1,057 1 694 6,108 6,802 18,710
) K & S 36 % 536 5,632 6,168 13,020
180 ....c00ncuen. 738 A 767 3,998 4,765 13,100
..} 124 v 336 3,273 3,609 8,180
153 ....eeinenne. 1,060 1% 341 3,210 3,551 9,760
) U 3 . 1,052 1 169 1,277 1,446 3,980
150 .....cvnenens 117 1 193 1,074 1,267 ,480
o } ieeanns 274 1% 110. 900 1,010 2,780
- 1) S 1,078 24 68 836 904 2,490
362 c.oiiieniinn- 1,088 2% 80 740 820 2,260
198 ............ 1,077 1 57 530 587 1,610
Total .....feceeerccacacee Jacearcenannns . 4,938 42,034 46,972 123,490
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" Suiquehanna Triil & Tiogs County .

Table 9—Daily density of traffic on State highways near city limits of Pittsburgh in 1924

Average daily number of vehicles
Distance from Maximum
Route Station station to daily total
city line Motor Passenger Total _vehicles
trucks cars vehicles )
Miles
120! 5ions cimommsrsst 83 4 417 3,432 3.849 9,920
) [ 387 214 472 3,187 3,659 9,880
.| 390 4 274 2739 3,013 8,140
7t 381 214 478 2271 2,749 7420
2 7 (T 7 2 320 1,622 1,942

28 ..eenn... 5 234 1,498 1,732 4,680
72, oo 2 5 166 1270 1, 3,880
257 e enineerenane 394 3y 91 815 2450
76 ieeeeninn-. 385 1Y 39 386 425 1,150
b o+ [, SR— S | RS B 2,491 17,220 19,711 52760
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Table 10—Daily density of traffic on State highways near city limits of Scranton in 1924

Average daily number of vehicles

Distance from Maximum
Route Station station to daily total
city line Motor Passenger Total vehicles
trucks cars vehicles
Miles
[ P 852 1 719 4454 5173 19.400
6 ceverinnnnan 853 4% 585 3.025 3,610 13,500
| JP PP . 856 A 275 2,535 2810 10,540
168 ............ 50 7% 140 1,884 2,024 7,590
335 ....... - 860 10 43 328 371 1,39
“Total .....0ceccenennnnnn.. tetnscnssensans 1,762 12,226 13,988 52,460

Table 11—Daily density of traffic on State highways near city limits of Reading in 1924

.

Avémge daily number of wvehicles

Distance from Maximum
Route Station station to daily total
city line Motor Passenger Total vehicles
trucks cars vehicles
Miles
157 431 Y 416 3,513 3929 10,800
146 - 420 4 219 3,157 3376 9.280
149 430 % 281 2,837 3,118 8,570
160 -434 2 329 2,771 3,100 8,520
148 427 A 349 A 2,309 6,350
147 423 114 89 823 912 2,510
310 451 P74 83 716 799 2,200
274 444 1 78 718 796 2,190
Total ....ccleececancnceacedenncnnans wencas 1,844 16,495 18,339 50,420

Table 12—Daily density. of traffic on State highways near city limits of Erie in 1924

Average daily number of vehicles

Distance from Maximum
Route Station station to daily_total
' city line Motor Passenger Total vehicles
trucks cars vehicles
Miles

87 39 134 180 2,380 2,560 9,470
272 765 5 171 2,270 2,441 9,030
86 755 1 155 2,064 2219 8,210
84 754 174 108 1,475 1,583 5,860
258 187 £ 50 640 690 2550
83 762 74 83 516 599 2220
Total ......] ccceeeniacccas emcesmeccsonnn 747 9,345 10,092 37,340
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Table 13—Daily density of traffic on State highways near city limits of Harrisburg in 1924

63

! Average daily number of vehicles .
Distance from Maximum

Route Station station to ) total

city line Motor Passenger Total vehicles
trucks cars vehicles
Miles

34 30 1 908 6,926 7,834 17,740
129 709 T4 452 3,699 4,151 11,420‘
1 703 . 349 2,854 3,203 8,810
30 683 114 309 2,035 2,344 6, 450
140 717 14 230 2112 2,342 6440
139 712 Y 176 2,084 - 2260 © 6,220
Total ......eiienenenininsfe Ceetaaeaas 2,424 19,710 22,134 57,080

Table 14—Daily density of traffic on State highways near city limits of Wilkes-Barre in 1924

Average daily number of vehicles
Distance from Maximum

Route Station [ station to daily total

city line Motor Passenger Total vehicles
trucks cars vehicles
‘Miles

5. 951 % 545 3,375 3,920 14,700
11 953 4 . 391 -2, 784 3,175 11,910
368 58 ) 3 378 2 743 3,121 9,870
4 : 950 6 419 2,448 2,867 10,750
169 " 955 % 74 1 131 _ 1205 4,520
170 958 4 92 -'947 1, 1043 3910
Total ......[es- P 1,903 13,428 15,331 55,660

These data represent the average and maximum
- daily traffic recorded at traffic survey stations
near the city gateways. In several cases the sta-
tions were located at some distance from the city
and the totals as shown do not represent the actual
total number of vehicles entering or leaving the
city but are indicative of the importance of these
cities as sources of traffic on the State highways,
On thirteen of the State highways serving
Philadelphia, there was a daily average traffic of
46,972 motor vehicles, of which 5,000 were motor
trucks. On the maximum traffic day 123,490
motor vehicles used these same highways.
On nine of the State routes serving Pittsburgh,

there were 19,711 motor vehicles daily, with a
maximum traffic on these same highways of
52,760 motor vehicles. The county highways-
radiating from Pittsburgh also carry a large daily
volume. of traffic,

The more important through traffic routes carry
distinctive names and markers in addition to the
official route numbers. Among these are the
Lincoln Highway, the Susquehanna Trail, the
Lakes-to-Sea Highway, the Lackawanna Trail,
- the William Penn Highway and the Roosevelt
Highway. The density of traffic on different
sections of these highways is shown in the follow-
ing tabulation.
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Lincoln Highway

Roosevelt Highway

A:llerlage
Approxi- ted

Section mate dem":'gr of

mileage | Cehicles in
1924
. Morrisville—Philadelphia 13 3,357
Philadelphia—Wayne ...... 9 5914
Wayne-—Coatesville ...... . 26 2,982
Coatesville—York ......... 47 1,939
York—Gettysburg ... . 27 1,487
Gettysburg-—-Chambersburg 24 1,313

Chambersburg—McConnells-

......... i 20 - 916
McConnellsburg-—Bedford . 31 659
Bedford—Jennerstown ..... 37 854
Jennerstown——Greensburg - 30 1,556 .
Greensburg~Pittsburgh 23 2,699

Susquehanna Tranl
La&renceville—Trout Run . - 53 729
Trout Run—Williamsport . 11 1,084
Williamsport—Muncy ..... 13 1,844
Muncy—Sunbury .. cee 27 1,572
Sunbury—Clarks Ferry 40 1,104
Clarks Ferry——Hamsburg p 13 2,483
Harrishurg—York ...... 22 1,490
York—Maryland State line : 17 1,426

‘Lakes-to-Sea Highway
Erie—Meadville .......... . 34 1,170
. Meadville—Franklin ....... 24 870
Franklin—Clarion ......... 26 683
Clarion—Brookville ........ 18 853
Brookville—Du Bois ...... 21 955
Du Bois—Clearfield ....... 24 1,220
Clearfield—Philipsburg ..... 16. 1,193
Philipsburg—Osceola «..... 7 1,877
Osceola—Tyrone ...... BEsw 18 1 056
Tyrone—Water Street ..... 10 861

Lackawanna Trail
Great Bend—Kingsley ..... 18 692
Kingsley—Factoryville ..... 19 1,420
Factoryville—Scranton .... 11 3,002
Scranton—Stroudsburg .... 47 1,407
Stroudsburg-—Easton ...... 22 1,802
Easton—Willow Grove .... 43 1,662
Willow Grove—Philadelphia - 6 4,626

William Penn Highway

Easton—Allentown ........ 6 3,066
Allentown—Reading ....... 33 2,321
Reading—Womelsdorf ..... - 13 3,067
Womelsdorf--Lebanon .... 14 1,390
Lebanon—Harrisburg ...... 21 1,943
Harrisburg—Clarks Ferry .. 13 2,483
Clarks Ferry—Lewistown .. 46 798
Lewistown—Reedsville .... 6 2,097
Reedsville—Mill Creek ...: - 24 739
Mill Creek—Water Street . 14 1,190
\I){Valtlega?t;eet—l-ﬁlliwsburg 23 755

ollidaysburg—Mundy’s

Corners ......c.o000-0ns 29 1,090
Mundy’s Comers-—.Plttsburgh 60 532*

A;e;lage
Approxi- atly
Section l:rl:ate de:i’)grof

mileage vehicles in

1924

Port Jervis—Milford ...... 7 851
Milford—Indian Orchard .. 30 2441
Indian Orchard—Carbondale 20 944
Carbondale—Scranton ..... 14 2,877
Scranton—]Jct. of routes 9 &

365 ...... I — 3 3,002
Junction of routes 9 & 365 to

Tunkhannock .......... 16 579
Tunkhannock—Wyalusing—

Wysox ...... RN 41 172*
Wysox—Towanda ......... 3 880
Towanda—Mansfield ...... 36 227
Mansfield—Wellsboro ...... 17 729
Wellsboro—Larabee ....... 75 343
Larabee—Warren ......... 60 473
Warren—Corty .....v..e.. 31 192*
Corry—Waterford ........ 18 212!
Waterford—Erie .......... 12 1,292

1Traffic influenced by eonstructxon activities dunng period of
survey. d

Lakes-to-Sea H zghway N ear Ene

.

The wide variation in density of traffic on the
different sections of these routes, and the rapid
decrease in traffic with distance from centers of
population indicates that even on these “through”
routes the major part of the traffic is local in
character. This is evident from the traffic on the
Lincoln Highway between Chambersburg and
Jennerstown as compared with the traffic on the
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other sections of the route; from the traffic on the  of these routes; and from the traffic 'on all sec-
northern sections of the Susquehanna and Lacka-  tions of the Roosevelt Highway except in the
wanna Trails as compared with the other sections  vicinity of Scranton.

THE DENSITY OF MOTOR TRUCK TRAFFIC V

Motor truck traffic, on the primary highway :
system' constituted 8.9 per cent of total motor
vehicle trafic measured in vehicle-miles, The
ratio of truck traffic to total traffic, however,
varied considerably on different routes. On the
routes located in important industrial or mining
areas, the ratio of truck traffic to total traffic
was high. On those in important pleasure-resort
areas, and those which form the principal ap-
proaches to these areas, truck traffic was small
in proportion to total traffic. The ratio of truck
traffic to total traffic on the routes in Table 15
indicates these variations. =~ -
T’I‘hz_primarycysmi.uedinthkdiacnsionbmmit
indnt?n the important hig!!way!. Areas cnnhmmg tl!e heavy-
e e By =, FT Williom Pens Highway Near Mill Creek -
considerably less on the secondary system. .

Table 15—Ratio of truck traffic to total traffic on selected routes of the-primary system in 1924

Route Average daily traffic . Ratio of truck
. . * traffic to total
Number Deseription Total Trucks R
== | * " Per cent
70 Pittsburgh—Springdale ........... 2,638 . 468 . 174
56 Wilkes-Barre—Scranton—Carbon-
dale . iesnscnmmeesanss s ssmeEEe 3,497 514 ’ 147
132-180 Philadelphia—Chester—Delaware ' :
line ..... e S R 8 A 4,522 661 © 146
4 Wilkes-Barre—Shickshinney ...... 1,950 284 g 146
150 Philadelphia—Bristol—Trenton ... 1,085 148 136
43-126 Gettysburg—Chambersburg ....... 1,313 77 59
82-84 Erie—Conneaut Lake ............ 1,190 58 49
123 Harrisburg—Gettysburg .......... 1,083 45 5 42
50 Summit—Maryland line .......... - 1,010 26 .26
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Fig. 8—Map of Pennsylvania showing average daily density of motor truck traffic on the Primory Highway System
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MILES OF PRIMARY RIGHWAY
Fig. 9—Mileage of primary highways by truck
traffic closses

Table 16—Mileage of primary highways carrying va-
rious numbers of motor trucks per day -

Mileage of the primary system
Average daily . :
“truck traffic ] :
Miles Per cent
Less than 40 ..... 1,290 326
4099 ........... 1,344 34.0
100-199 .......... 945 ) 239
200-299 .......... 223 57 .
300 & over ....... 151 38
meoln. Highway o’l'l{tg:nﬁﬁ‘ Side of Tuscarora Total wuunnnn. 3953 - 100.0

Motor truck traffic on the primary highway
system is shown in Figure 812 The density of
motor truck traffic on the primary system varied
from 10 trucks per day on several unimportant
sections to 908 trucks per day on Route 34 be-
tween Harrisburg and Lemoyne and 661 trucks
per day between Philadelphia and the Delaware
line on Route 132-180. As indicated by Table
16, and Figure 9, approximately 60 per cent of
the mileage of the primary system carried less
than 100 trucks per day and 9.5 per cent carried
200 or more trucks per day.

18 For density of loaded and empty trucks by capacity cl - - —
at transport survey stations sce Appendix III. Roosevelt Highway Near Coudersport
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The sections of the primary system on which
the density of motor truck traffic in 1924 was
more than 200 per day are shown in Appendix IV.

The eastern section shows its predominant im-«
portance in truck traffic as well as in total traffic.
Half of the routes (Appendix IV) carrying more
than 400 trucks per day are located in the Phila-
delphia territory, two in the Scranton and Wilkes-
Barre territory, and one in the Harrisburg terri-
tory. .

* Although the highest density of motor truck
traffic was found on route 34 between Harrisburg
and Lemoyne, the comparative importance of this
section is considerably lessened by the fact that
its length is only one mile. Two routes out of
Philadelphia, No. 132-180, to the Delaware line
via Chester, and No. 130, to Media, were next

in importance and carried on an average day 661
and 637 trucks respectively. The other three
routes out of Philadelphia which carried over 400
trucks per day were route 151 to Willow Grove,
route 281 to Morrisville and route 142 to Coates-
ville. The combined length of these five import-
ant trucking routes in the Philadelphia area is
71 miles,

In the Scranton and Wilkes-Barre area there
are two routes, aggregating 31 miles, on which
the truck traffic exceeded 400 trucks per day.
These routes are No. 5 from Scranton to Wilkes-
Barre and No. 6 from Scranton to Carbondale.

In the Pittsburgh area, route 70, Pittsburgh to
Springdale, and route 108, Pittsburgh to Bridge-
ville, carried 468 and 420 trucks per day respect-
ively.

LOADED 5 TO 7} TON TRUCK TRAFFIC

Small, light trucks operate on all sections of
the State highway system although they occur in
varying numbers upon different routes. The

larger-capacity trucks, especially those of 5-ton-

or greater capacity, do not operate on all high-
ways, their use being restricted to certain limited
-areas. This is indicated by Figure 8 which, by
- symbols within the traffic bands, shows loaded 5
to 7V4-ton truck traffic on the primary system.®.
There must be a sufficient volume of tonnage to
require such vehicles or some special group of
commodities requiring a large-capacity vehicle be-
fore any noticeable number of large-capacity
trucks operate. The larger the total truck move-
ment in an area, the greater is the probability that
a considerable number of large-capacity trucks
and heavy loads will be found on the highways.
The use of all trucks, in respect to number and
size, depends upon the amount and type of com-
modities hauled and, consequently, upon the pop-
ulation and industries of the area served. It is
not surprising, therefore, that the greatest move-
ment of loaded 5 to 7%4-ton trucks was found in
the territory adjacent to Philadelphia, Pittsburgh,
. Scranton, Wilkes-Barre, and other large cities.

‘The mileage of the primary system is classified
in Table 17 and Figure 10 according to the den-
sity of loaded S to 7%5-ton truck traffic.

Table 17.—Mileage of the primary highways carry-
ing various numbers of loaded 5 to 714-ton
trucks per day in 1924.

Daily loaded 5 Mileage of the primary system

to 74-ton truck :
traffic Miles Per cent

Less than 5 ...... 3,309 837
L 286 72
10-19 ....... ceaan 268 6.8
20 and over ...... .90 23
Total ....... 3,953 100.0

On 83.7 per cent of the primary-system mileage
there was a density of less than 5 loaded 5 to 7}2-
ton trucks. There were 644 miles, 16.3 per cent
of the mileage of the primary system, on which .
the density of these trucks exceeded 5 per day.
The routes included in these 644 miles are shown
in Appendix V.

3 For density of loaded 5 to 7% -ton trucks at transport survey

- gtations see Appendix III.



CONCENTRATION OF TRUCK TRAFFIC AROUND THE LARGE CITIES
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Fig. 10—Mileage of primary highwoys corrying vori~
ous numbers of loaded five to sevem and one-half
ton trucks daily

The most important trucking area from the
standpoint of total truck traffic and large-capacity
truck traffic, is in southeastern Pennsylvania, es-
pecially the territory immediately adjacent to the
City of Philadelphia. The important routes serv-
ing Philadelphia, in order of the density of their
total motor truck traffic, are given.in Table 18.

The arrangement of the routes (Table 18) in-
dicates the total motor truck traffic importance of
each route near Philadelphia. It will be seen that
the total truck traffic on a route does not indicate
clearly the importance of the route as a carrier
of large-capacity trucks. For example, route 180
to Chester carried 190 trucks of 3 to 7%-ton
capacity and 81 loaded 5 to 7%4-ton trucks and is,

for this reason, a more important trucking route
than route 142 to Paoli, which carried a greater
total truck traffic but a lesser traffic of large-
capacity trucks,

It will be noted that routes 281 and 151, to
Trenton and Willow Grove, respectively, also had
approximately the same density of total truck
traffic. The route to Trenton, however, carried
141 trucks of 3 to 7}/2-ton capacity while the route
to Willow Grove carried only 67, less than half
the number on the Trenton route. The number
of loaded 5 to 7%-ton trucks was 66 on Route
281 to Trenton and only 23 on Route 151 to Wil-
low Grove.

Motor truck traffic into and out of Philadelphia .
on route 281 is influenced to a great extent by
Trenton, New York City, and intermediate points.
This is the main route between Philadelphia and
New York City and carries a large volume of
“through” traffic. Of all trucks moving into or
out of Philadelphia on this route, 66.2 per cent
originated at or were destined to New Jersey and
New York points. Truck traffic on this route is
influenced to a much greater extent by cities out-
side Pennsylvania than traffic on any other route
in the Commonwealth. On route 180—132,
Philadelphia to Wilmington, Del., a considerable
panofthemﬂicalsoisduetodﬁginother

Table 18—Average daily density of total truck traffic by capacity classes, and traffic of 5 to 734-
ton loaded trucks near Philadelphia on the principal primary highways in 1924

Routes from Philadelphia | Daily total truck traffic *

- Daily traffic of

; | loaded 5§ to 7%~

Number | To . All trucks ¥to2Z4i-ton | 30 T¥ton ton trucks
i ! trucks

12 | Packi ..ooeveenieens &5 as2 153 55
180 | Chester ............... E 600 410 190 81
281 ! Trentom ...coeeeeeee.. ! 336 195 141 " 166
151 | Willow Grove ......... 329 262 67 z
10 | Media ..oooooeinennen 301 24 | 77 17
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states. The only other routes where truck traffic
of any importance is due to outside influence are
the routes into Erie from Buffalo on the east and
Ashtabula and Cleveland on the west; the route
into Beaver Falls from Youngstown, Ohio; and
the route into Uniontown from Morgantown, W.
- Va. ,

The City of Pittsburgh is the center of the
second most important motor trucking area. In
this area there are three main trucking routes as
shown in Figure 8. The first is route 70 from
Pittsburgh northeast to Tarentum on the road fo
Kittanning ; the second, the Lincoln Highway,
route 20 to East Pittsburgh on the road to
Greensburg; and the third, route 108 from Pitts-~
burgh to Bridgeville on the road to Washington.
The average daily density of motor truck traffic
on each of these routes is shown in Table 19.

Route 70, to Tarentum, is the most important
of the three main routes and carried, on an aver-
age day, 457 trucks of which 88 were 3 to 7%4-ton
trucks and 26 were loaded 5 to 71%-ton trucks.
It is interesting to compare this route, the most
important State route in the Pittsburgh area, with
the principal routes in the Philadelphia area.
Three routes in the Philadelphia area carry con-
siderably more 3 to 7¥%;-ton trucks and loaded 5
to 7%-ton trucks than route 70 from Pittsburgh
to Tarentum,

Four additional State highways leading out of
Pittsburgh are shown in Figure 8. With the ex-
ception of the route north to Bakerstown, they are
relatively unimportant in comparison with the

)
Py

three main routes. The route to Bakerstown had
an average daily traffic of 166 trucks of which 43
were 3 to 7%-ton trucks and 11 were loaded §
to 7%;-ton trucks, There is an important motor
truck movement northwest of Pittsburgh to
Beaver and intermediate points, This traffic uses
a county road on the east side of the Ohio River
and is, consequently, not shown in Figure 8. The
average daily number of trucks on this county
road was 274 of which 20 were loaded 5 to 714-
ton trucks.

The third important area of motor truck traffic
is in the northeast adjacent to the cities of Scran-
ton and Wilkes-Barre. This, the anthracite coal
area, has two important trucking routes. The
first is a combination of route 5 from Wilkes-
Barre to Scranton and route 6 from Scranton to
Carbondale. Motor truck traffic was greatest just
south of Scranton where the average daily num-
ber of all trucks was 626, of which 73 were 3 to
7Y-ton trucks and 13 were loaded 5 to 715-ton
trucks. Between Scranton and Carbondale there
was an average daily traffic of 364 trucks, of
which 39 were of 3 to 7%4ton capacity.

The second route, on the west bank of the Sus-
quehanna River, parallels the first route from
Pittston to Wilkes-Barre and then’ continues
southwest, through a number of small but fairly
important towns. The average daily density of
traffic on this highway was 378 motor trucks be-
tween Pittston and Wilkes-Barre (route 368),
including an average of 42 trucks of 3-ton or
larger capacity. South of Wilkes-Barre (route

Table, 19-—Average daily density of total truck traffic by capacity classes and traffic of 5 to 7-14-
ton loaded trucks near Pittsburgh on the principal primary highways in 1924

Route from Pittsburgh

Daily total -truck traffic

Daily traffic of
loaded 5 to 7%-

Number To All trucks yz to 2%'1:0!! 3 to 7%—t0n ton trucks
trucks truc_ks
‘ \ : .
70 Tarentum ......... 457 369 88 26
20 East Pittsburgh ...... 417 343 74 21
108 Bridgeville ........... 368 304 64 14
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4) the total truck traffic reached 390 and the
traffic of 3 to 7;-ton trucks was 77 per day.
Reading and Harrisburg are centers of popu-
lation in the next most important area of motor
truck concentration. Reading is the hub of im-
portant highways leading to Allentown, Pottsville,
Harrisburg, and Philadelphia. The route to Allen-
town carried 268 trucks per day between Reading

and Temple of which 55 were 3 to 715-ton trucks,

and 14 were loaded 5 to 7}%-ton trucks. This
route is the most important highway out of Read-
ing from the standpoint of both total and large-
capacity trucks.

Traffic on the important routes out of Harris-
burg, with the exception of the route to Lancaster,
is predominantly a local movement.

There are, in the southeastern section, several
additional important areas of motor truck con-
centration. Pottsville and Shamokin are centers
of population and industry in one of these areas.
Coal, the principal commodity transported by
trucks on these highways, accounted for 7 per cent
of the motor truck movement. The distribution
of vegetables, fresh meat, bread, and other food
products constitutes a substantial part of the total
truck movement in the area.

The cities’ of Allentown and Bethlehem form

the center of another area. The remaining areas '
surround York and Lancaster, that around Lan-
caster, which is the center of an agricultural
rather than an industrial region, being the least
important. '

Two additional areas of motor truck traffic im-
portance are found in the western section around
Erie and Altoona. East of Erie on route 87 there
was an average daily traffic of 180 trucks of which
10 were of 3-ton or larger capacity. West of
Erie on route 86-272 the density of total truck
traffic was 129, of which 12 were 3-ton or larger
trucks. Traffic of loaded 5 to 7%4-ton trucks was
2 east and 4 west of Erie on the above-mentioned
routes. That the traffic of these large trucks was
not greater is due mainly to the 20,000-pound
gross load limitation of Ohio. The use of trailers,
especially on route 86-272 west of Erie, is also
due to this limitation. Of the loaded trucks on
this route 5.3 per cent were truck-and-trailer com-
binations, the highest percentage of such combin-
ations on any route. )

South of Altoona on route 55 to Hollidaysburg
the density of truck traffic was 268 trucks per day
of which 55 were 3 to 7%-ton trucks. The num-
ber of loaded 5 to 7%-ton trucks on this route
was 10 per day. '

THE EFFECT OF SMALL POPULATION AND MOUNTAINS IN THE
NORTHERN AND CENTRAL SECTION OF PENNSYLVANIA

The distribution of the total truck traffic and
of loaded 5§ to 7%-ton trucks (fig 8) shows the
comparative unimportance of the northern and
central section with respect to the provision of
highway improvements for motor truck traffic.

The absence of large-capacity trucks and the
small number of all trucks are evident in the en-
tire northern and central section.

As it has been found that the concentration of
motor trucks occurs around large centers of popu-
lation and industry, so also it is true that an ab-
sence of motor truck traffic characterizes the
highways in sparsely populated areas. As shown
in Figure 8, the density of truck traffic on practi-
cally all highways in the north was less than 40
per day. These trucks were small in capacity and,

for the most part, equipped with pneumatic tires.
In this section of Pennsylvania, therefore, where
there are no large centers of population and
where the population of many townships is de-
creasing, pavements designed to serve motor truck
traffic will be unnecessary for a considerable num-
ber of years. '

The south-central is of slightly more impor-
tance than the northern section from the stand-
point of total truck traffic. With the exception of
route 29 north of Lewistown, however, the aver-
age density of 3 to 7%4-ton truck traffic was less
than 20 per day. The mountairfs hinder the free
movement of motor truck traffic in this section
and together with the relatively small population
in the area account for the absence of any appre-
ciable volume of motor truck traffic.*



MOTOR TRUCK LOADING

The motor truck movement over the State high-
way system as a whole is one of predominantly
small-capacity trucks with light gross loads. This
is seen in the fact that 56.6 per cent of the gross
loads recorded were less than 6,000 pounds and
only 2.4 per cent were over 24,000 pounds, as

shown in Table 20,

Table 20—Distribution of loaded motor trucks by
gross weight groups in 1924

. Gross weight Loaded trucks
Pounds Per cent
Under 6000 .............. 56.6
6,000—11,000 ............ 237
1200017000 ............ 11.0
18,000—23,000 ............ 63
24,000 and over ....v...... 24
|
Total. ceeeennnnnnn.. 106.0

Further evidence of the relatively light gross
loading is seen in the comparatively low average
gross weight of 7,600 pounds* for all loaded

trucks, a weight which is fairly close to the aver-
age for 1%4-ton trucks. As shown in Table 21,

* Table 21—Average gros9 weights of loaded motor
trucks of various capacities

Motor . Motor Average
truck Averag'e gross truck gross
capacity weight capacity weight
Tons Pounds Tons Pounds
Y4 2,490 3y 16,800
34 4,190 4 17,700
-1 4,120 5 20,490
14 5,170 5% 22,500
1% 7,020 6 21,990
2 9,390 6% 22,590
2% 11,480 Y4 23930 -
3 12,890 Average 7,600

average gross weights ranged from 2,490 pounds
for %4-ton trucks to 23,930 pounds for 714-ton
trucks'®,

14 Average gross load or weight refers, in this report, to the
combined weight of truck and net load and is used here only in
tion with loaded trucks.
3 For average gross weight of loaded trucks by capacity classes
at transport survey weight stations see Appendix VI.

Table 22.—Routes of the prlmary system on which gross loads of 24,000 pounds or more are

over 5 per day in 1924 .

Route
Gross loads per day Gross loads per day
of or in excess of between 18,000 and
Number From ' ’ To 24,000 pounds 24,000 pounds

142 Philadelphia .......... ) V) (P 19 23
281 Philadelphia .......... Trenton, N. J. ........ 15 3
130 | Philadelphia .......... Lansdowne ........... 1 41
1 Harrisburg .c.coaven.. Millersburg .......... 7 / 43
132 Chester ......... cevenn Wilmington, Del. ..... 6 42
151 Philadelphia .......... Willow Grove ........ 6 15
. 157 Reading ........ vesees| Temple ..cu...oune.ee. 6 11

2 Includes only those routes on which motor trucks were weighed.
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Heavy gross loads are confined to certain areas,
which are substantially those areas where the
greatest concentration of both total and large-
capacity trucks exists. The probability of heavy
gross loads is naturally greater in areas where a
large volume of commodities is hauled on large-
capacity trucks.

Reference to Table 22 shows that routes of the
primary system having an average daily traffic of
more than 5 gross loads of, or in excess of, 24,000
pounds are all in the southeastern part of Penn-
sylvania. The average daily number of various
gross loads, according to classes, is shown in Ap-
pendix VII for those routes of the highway sys-
tem where motor trucks were weighed.

Five of the routes included in Table 22 are
also the most important trucking routes in the
Philadelphia area from the standpoint of total
truck traffic and the number of large-capacity
trucks. Route 281 between Morrisville and Tren-
ton, at the State line, carried on an average day
79 grass loads of 24,000 pounds or more, and 94
loads between 18,000 and 24,000 pounds. These
trucks were engaged in a short-haul movement of
sand and gravel from gravel pits near Morrisville
to Trenton. :

Route 157 (Table 22) was previously found to
be the most important trucking route out of
Reading. On route 1, designated here as the
route from Harrisburg to Millersburg, there were
7 gross loads of 24,000 or more pounds per day
and 43 between 18,000 and 24,000 pounds. These
loads were part of a movement of river coal just
north of Harrisburg. Trucks engaged .in this
movement constituted 22.4 per cent of the loaded
truck traffic just north of Harrisburg and aver-
aged 20,450 pounds gross weight.

It is evident that the highways in southeastern
Pennsylvania, the most important trucking area
carry more heavy gross loads than the highways
of any other section. A smaller daily number of
heavy gross loads was found on the highways of
the Pittsburgh ‘and Scranton—Wilkes-Barre
areas. In general, heavy gross loads occur, with
some degree of frequency or regularity, only on
important highways radiating from the larger cen-
ters of population and industry.

On highways in the northern part of the Com-
monwealth, west of Scranton and Wllkes-Barre,
and in the central section heavy gross loads either
did not occur or, where they were found, were .
few and infrequent,

Lincoln Highway at Philadelphia City Line Before and After Construction of Dual Type Pavement



CHAPTER 1V
HIGHWAY UTILIZATION

During the year period, November 1923 to No-
vember 1924, traffic over the rural highways of
Pennsylvania was approximately 3,487,210,000
vehicle-miles. The total mileage of rural high-
ways, including approximately 1,000 miles of the
State highway system which were located within
cities or boroughs, was approximately 93,194
miles, Upon the various systems the daily utili-
zation varied from an average daily traffic of
1,051 on the 3,953 miles of the State primary
system to 29 on the 80,736 miles of the township
system. '

The distribution of . vehicle-mileage on the
different highway systems and the approximate
mileage of each system as of December 31, 1924
is shown in Table 23, and a comparison of traffic

on the primary and secondary systems and other
rural highways is shown in Figures 11 and 12.
It is estimated that, providing there is no marked
change in the mileage of the various highway sys-
tems, this relative distribution of traffic by high-
way systems, will remain approximately constant
during the next five years.

The State highway system with 11.0 per cent
of the rural highway mileage carried 68.3 per cent
of the traffic measured in vehicle-miles. That
part of the State system which is designated as
primary, comprising 4.2 per cent of total mileage
carried 43.5 per cent of the traffic. Because of
the large volime of traffic carried by the primary
system it is evident that this system as a unit
should be given first consideration in a plan of

Table 23—Motor vehicle utilization of Pennsylvania rural highways and highway mileage by
systems in 1924

Per cent Per cent Vehicle—
Road . Daily Annual of total miles per mile
system Miles Of. total vehicle—miles | vehicle—miles | vehicle—mile- (Average
mileage ‘ age daily*)
Primary: ) : .
Improved ...... 3223 34 3,901,000 1,423,865,000 408 1,210
Unimproved ... 730 08 254,000 - 92,710,000 27 38
Total ....... 3,953 42 4,155,000 1,516,575,000 435 1,051
Secondary:
Improved ...... 2728 29 1,617,000 590,205,000 169 593
Unimproved . 3,593 39 754,000 275,210,000 79 210
Total . 6,321 68 2,371,000 865,415,000 248 375
Total State ...... 10274 110 6,526,000 2,381,990,000 68.3 635
State aid: 505 0.6 173,000 63,145,000 18 343
County ........ 1,679 18 514,000 187,610,000 54 306
Township ...... 80,736 86.6 2,341,000 854,465,000 24.5 2
Total ....... 93,195 100.0 9,554,000 3,487,210,000 100.0 103
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Fig.'. 11—Comparison of total traffic on the primary,
secondary and other rural highways

highway improvement. With the exception of
that part of the designated State primary system
which is located within the limits of municipali-
ties of over 2,500 population this system corres-
ponds very closely with the designated Federal-aid
system.

The State secondary system, with 6.8 per cent
of the highway mileage, carried 24.8 per cent of
the total rural highway traffic. As a unit this sys-
tem is secondary in importance to the primary
system, and should be so considered. The secon-
dary system, however, includes a limited mileage
of heavy-traffic routes, particularly in the vicinity
of the larger cities, and the planning of improve-
ments for these sections should take precedence
over the light-traffic routes of the primary sys-
tem. :

The township system, with 86.6 per cent of the
mileage, carried only 24.5 per cent of the traffic.
Traffic on the township system is widely distri-
buted. Although there were variations in the
amount of traffic on different township roads,
the amount of township highway mileage which
carried a large volume of traffic was very small.

. VEHICLE DENSITY PER MILE OF HIGHWAY.

Within the different systems variations in traffic
were also large. In the most densely populated
section comprising Delaware, Lehigh, Montgom-
ery, Northampton and Philadelphia Counties,
traffic on the State system was 1,440 vehicle-miles
per mile, and in the most sparsely populated sec-
tion comprising 20 counties in the northern and
central part of the Commonwealth traffic on the -
State system was only 289 vehicle-miles per mile,
On individual sections of the State system average
daily traffic varied from over 9,000 vehicle-miles

 per mile to less than 50 vehicle-miles per mile.
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Fig. 12—Traffic density on the primary, secondary and
other rural highways R
A comparison of routes on the primary systems °
also indicates large variations in traffic volume.
Daily traffic’on the Lincoln Highway from the
New Jersey line through Philadelphia to Pitts- -
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burgh, including approximately 290 miles of State
highway, was approximately 550,000 vehicle-miles
or an average of over 1,900 vehicle-miles per mile.
Daily traffic on the primary highway crossing the
northern part of the Commonwealth from Scran-
ton, through Towanda, Wellsboro, Coudersport
and Warren to the junction with route 84, south
. of Erie, including about 295 miles of State high-
way, was approximately 97,000 vehicle-miles, or
an average of approximately 330 vehicle-miles per
mile. '

The differences in traffic on the improved and

unimproved sections of the State highway system
are also marked. Improved sections, as classi-

fied in Table 23, include concrete, asphalt, brick,
bituminous macadam, and similar types; unim-
proved sections include earth, gravel, and similar
types. On the primary system, average traffic on
the improved sections was over three times the
average traffic on the unimproved sections, and
on the secondary system, average traffic on the
improved sections was almost three times that on
the unimproved sections.

In Table 24, the distribution of vehicle-mileage,
into truck-mileage and passenger-car-mileage is
shown by highway systems. The distribution of
truck-miles and passenger-car-miles is very simi-
lar to the distribution of total vehicle-miles,

Table 24—Motor truck and passenger car utilization of Pennsylvania rural highways by sy's-
tems in 1924

_ Ratio of
.. . | Percentage truck-
Road Daily Pe;centafe Daily of total Annual ;::::l;elr_ miles to
system truck-miles | © tOt? passenger- | ,;qsenger- truck-miles P : total
truck-miles | car-miles | " . oo ] car-miles vehicle-
miles
Primary: ‘ .
Improved ..... 345,000 388 3,556,000 410 125,925,000 1,297,940,000 88
- Unimproved ... 24,000 27 230,000 27 8,760,000 83,950,000 94
Total ........ 369,000 41.5 3,786,000 437 134,685,000 1,381,890,000 89
Secondary: »
Improved ...... 152,000 17.1 1,465,000 169 55,480,000 534,725,000 94
Unimproved ... 66,000 74 . 688,000 80 24,090,000 251,120,000 88
Total ........ 218,000 245 2,153,000 249 79,570,000 785,845,000 92
Total State ..| 587,000 66.0 5,939,000 68.6 214,255,000 2,167,735,000 9.0
State aid ........ 15,000 17 158,000 18 5,475,000 57,670,000 87
County ..........|] . 45000 5.1 469,000 54 16,425,000 171,185,000 88
Township® .......] 242,000 27.2 2,099,000 242 88,330,000 766,135,000 ?
) Total .........] 889,000 100.0 8,665,000 100.0 324,485,000 3,162,725,000 9.3

3 Estimated.,

2Due to the small number of vehicles on any section of the township system an accurate expression of this ratio is wmot

obtainable. It is, b

, between 8 and 11 per cent of the total vehicle-miles,



CHAPTER V

COMPOSITION OF HIGHWAY TRAFFIC
Passenger Cars

The comparative use of the State highway sys-
tem by vehicles of Pennsylvania and foreign reg-
istration, by city and farm-owned vehicles, and by
various other classes of vehicle use can be ex-
pressed accurately in motor vehicle miles?®.

The total passenger car use of the primary
highway system on an average day during the
traffic survey was 3,786,000 passenger-car-miles.
The comparative use of this system by various
classes of traffic use is shown in Table 25.

There are, however, wide variations in the com-
position of passenger car traffic on different parts
of the primary system. Foreign traffic is largely
limited to the areas adjacent to State boundaries
and to the principal through routes. Touring
traffic is largely limited to the main through routes
such as the Lincoln Highway, the Susquehanna
Trail the Lackawanna Trail, the National Pike,
the Lakes-to-Sea Highway and the William Penn
Highway. ’

Business and non-business traffic are quite even-
ly distributed over the primary system. Business

18 The warious types of traffic as used in this and the following
section are defined as follows:
State of Registration.
Pennsylvania—includes traffic of all motor wehicles regis-
tered in Pennsylvania.
Foreign—includes traffic of all motor vehicles not regis-
tered in Pennsylvania.
Place of Ownership. .
Farm—includes traffic of all motor vehicles owned by persons
residing on farms,
City—includes traffic of all motor vehicles owned by persons
residing in cities, villages or urban areas.
Type of Usage.
Business—indicates that the car on the trip recorded was
being used for business purposes.
Pleasure—indicates that the car on the trip recorded was
being used for pl e or [ ional purposes.
Type of Trip.
Touring—includes all trips of more than one day duratiom
taken primarily for recreation.
Non-touring—includes all other trips.
Type of Trucking.
For-hire—includes all trucks engaged in hauling commodities
on a contract or tariff basis.

traffic is of greater importance on the routes ad-
jacent to the larger cities and in the industrial
areas. Non-business traffic is of greater impor-
tance on the principal through routes, the scenic
routes, and in areas adjacent to pleasure resorts
and places of historic interest.

Farm-owned traffic is local in character and is
largely limited to a movement between farm areas
and the market towns of these areas.

The composition of passenger car traffic shown
in table 25, is based  upon the year period. There
is, however, a large seasonal variation in the com-
position of this traffic. Non-business and touring
traffic are predominantly summer movements.
Foreign traffic is also greater in summer than in

Table 25—Composition of passenger car traffic on the
primary highway system as observed on the prin-
cipal traffic routes in 1924

Type of passenger |Daily passenger-| _ Fer cent of
car traffic car-miles daily passenger-
car-miles

State of registration:

Pennsylvania ....| 3254000 | 860

Foreign ......... 532,000 140
Type of trip:

Touring ......... 219,000 ) 58

Non-touring .. 3,567,000 942
Type of usage:

Business ......... 1,999,000 528

Non-business ..... 1,787,000 472
Place of ownership: .

City ...ccucvnve-s . 3,519,000 929

Farm ............ 267,000 . 71

All Types ... 3,786,000 100.0




78 ’ HIGHWAY TRANSPORTATION SURVEY

winter except in the areas adjacent to State lines
where little seasonal variation in the proportion of
State and foreign traffic is observed. Business
traffic and traffic of farm-owned cars show less
seasonal variation that non-business traffic and
traffic of city-owned cars. A marked variation in

Table 26=-Distribution of passenger car traffic on the
primary highway system by length of trip*

. Per cent of cars Cumulative
Length of trip observed per cent -
Miles
0- 9 ........ 223
10-19 ........ e 20 443
20-29 ........ - 112 85.5
30-39 ...ocienn.. 6.9 624
40- 49 ....ev..... 38 66.2
50-59 .eieiinnnnse 49 711
60-69 ..ooon..... 3.0 74.1
70-79 ..iveennns 2.0 76.1
80-89 ........ . 20 78.1
90-99 ......... .- 19 80.0
100-149 ...... vesd 59 . 859
150-199 ........... 30 889
200-299 ..ieveiian. 35 924
300 & over ........ 7.6 100.0
Total ....... 100.0

1 Based on 156,000 cars observed at 100 selected points om the
principal traffic routes of the primary highway system. KLength
of trip is calculated from origin to destination, including street
mileage as well as State highway mileage,

the proportion of business and non-business usage
is also observed between Sundays and other days
of the week., Sunday traffic is predominantly
non-business in-character. A larger proportion
of business traffic in any day is observed during
the morning hours than during the afternoon
hours. J

The number of passengers per car also varies
considerably with the type of passenger car use.
The average number of passengers per car for all
types of traffic was 2.6; touring and non-business
usage averaged more than 3 persons per car and
business traffic averaged 2.0 persons per car.

Over half of the passenger car traffic observed
on the principal traffic routes of the primary high-
way system was made up of cars traveling less
than 30 miles per trip. The distribution of this
traffic by length of trip is shown in Table 26.

A larger proportion of long-distance trips were
found on the important through routes. #*On these
routes, trips of over 100 miles made up 24.1 per
cent of the traffic; on the remaining routes such
traffic was 15.2 per cent of the total.

Composition of Highway Traffic—
Motor Trucks

Daily truck-mileage on the State highway sys-
tem was approximately 587,000 truck-miles. Of
this sum approximately 369,000 truck-miles were
on the primary system and 218,000 truck-miles on
the secondary system.

Table 27—Distribution of truck-miles by State of registration

State highway system
State of registration. Total Primary Secondary
Daily Daily Daily :
truck- Per cent truck- Per cent truck- Per cent
miles miles miles
Pennsylvania ........ seens 561,000 95.6 350,000 949 211,000 9.8
Foreign ....co..coeceenese 26,000 44 19,000 5.1 7,000 ) 32
Total svevevcenscacnns £87,000 1000 369,000 100.0 218,000 100.0




COMMONWEALTH OF PENNSYLVANIA . 79

The utilization of Pennsylvania highways by
motor trucks of foreign registration is of less im-
portance than in the case of passenger cars. The
relative use of these highways by trucks of Penn-
sylvania and foreign registration is shown in
Table 27.

Traffic of trucks of foreign registration is of
little significance except in parts of the Common-
wealth adjacent to the surrounding States, and
within these areas is important only on the prin-
cipal interstate highways.

Trucks operating for hire, either on a contract
or tariff basis, produce 13.8 per cent of the motor-
truck-mileage on the State highway system. The
average cargo of trucks operated for hire is ap-

proximately double the average load of other
trucks. The distribution of traffic of trucks oper- -

ated for hire and of privately operated trucks is
shown in Table 28,
-

Table 28—Distribution of traffic of trucks operated
for hire and of privately operated trucks

‘ Dail - Percentage of
Type of trucking l:l y‘l daily truck-
R truck-miles miles
For hire .......... 81,000 13.8
Privately operated . 506,000 86.2
Total ......... 587,000 1000

As between contract haulage and tariff haulage

the former is of considerably greater importance

in terms of tonnage transported.

Motor trucking is primarily a short-haul move-"

ment. The distribution of truck traffic by trip-
mileage, based on.the operation of 452,000 loaded
trucks, is shown in Table 29.

Of all loaded motor trucks observed, 80.6 per
cent operate less than 30 miles per trip. Those
traveling less than 50 miles per trip are 91.2 per
.cent of all loaded trucks, and only 2.7 per cent of
the loaded trucks make trips of 100 miles or more.
The long-haul transportation of commodities by

motor truck is largely limited to the movement of
a small number of commodities where speed of
delivery or special packing requirements are the
determining factor, - '

Table 29—Distribution of loaded trucks by trip-

mileage
Lenéth of 'trip Loaded Cuinulative per
truqks cent
Miles Per cent
0-9 ..eevininnn. 374
10-19 . .ievien 29.6 670
20-29 ...... e 136 80.6
30-49 .ieenniinn.. 106 . 91.2
5099 ....cc.iene. 6.1 .. 97.3 -
100 & over ........ 27 : 100.0
Total ......... 1000

- .T.he averaée net‘_cz-zrg(—) welghtand gross w»}eig};t
of loaded trucks, and the average weight of empty
trucks by capacity groups is shown in Table 30.

Table 30—Average net and gross weight of loaded
trucks by capacity groups, and average weight
of empty trucks

Average weight

Capacity

group

Net cargo Gross - Empty

Tons Pounds Pounds Pounds
14-1% 1,050 4,160 3,110
2 2% 3,410 10,270 6,860
3 -4 5,790 15,450 9,660
5 7% 8,420 20,620 12,200

Net cargo tonnage represents the weight of
commodities carried; gross tonnage includes the’
total weight of truck and load for all trucks,
loaded and empty.

The total daily ton-mileage utilization of the
State highway system is approximately 405,000
net cargo ton-miles, and 1,804,000 gross ton-miles.
The distribution of this tonnage by highway sys-
tems is shown in Table 31,



The importance of the Pennsylvania State
highway system is clearly indicated in Table 31.
Daily commodity transportation is 405,000 ton-
miles, and during the year period this movement

HIGHWAY TRANSPORTATION SURVEY

is approximately 148,000,000 ton-miles. The total
tonnage transported on the State highway system
is probably between 5,000,000 and 6,000,000 tons
for the year period.

Table 31—Daily net cargo and gross ton-miles of truck traffic by highway systems

Highway system

Daily net ton-miles-cargo

- Daily gross ton-miles

‘Ton-miles Per cent Ton-miles Per cent’
Primary, total ......... 265,000 654 1,160,000 643
Improved ...ccov0ene-. 252,000 - 622 1,098,000 * 609
Unimproved ......... 13,000 32 62,000 34
Secondary, total ....... 140,000 : 346 644,000 357
Improved .... . 101,000 250 461,000 25.6
Unimproved ......... 39,000 9.6 183,000 10.1
Total State system ... 405,000 100.0 1,804,000 1000




CHAPTER VI
HIGHWAY TRAFFIC AND POPULATION

The volume of highway traffic in an area is
closely related to the population of the area.

Highway traffic is predominantly local in nature
and the influence upon the volume of traffic in an
area, of traffic originating at points more than 40
or 50 miles distant is generally small, except in
areas which attract large numbers of ‘tourists such
as parks pleasure resorts, and in areas of relative-
ly low population density which are traversed by
highway routes connecting important centers of
population.

The largest volume of traffic is found in the
areas adjacent to the larger cities and in the areas
having the greatest density of population. The
concentration of traffic on the routes leading into
the cities of Philadelphia, Pittsburgh, Scranton,
Reading, Erie, Harrisburg, Wilkes-Barre, Allen-
town, Bethlehem, Johnstown, Altoona, Chester,
Lancaster, and York, the 14 largest cities, is ap-
parent. Traffic, measured in vehicle-miles, on the
primary and secondary State highway systems in
the Counties of Bucks, Chester, Delaware, and
Montgomery, the area of which is approximately
equivalent to that of a semi-circle of 36-mile
radius drawn about the City of Philadelphia, is
approximately one-sixth of the total traffic on the
State highway system. A large part of this
traffic, particularly in Bucks and Chester Coun-
ties which have a relatively low density of popu-
lation compared with the other counties, origi-
nates in Philadelphia County, which, being co-
extensive with the City of Philadelphia, has no
State highways. Traffic on the State highway
system of these four counties, which comprise 4.6
per cent of the area of the Commonwealth, is
approximately equal to the traffic in 22 northern
counties which comprise 36.6 per cent of the total
area. The Counties of Bucks, Chester, Delaware,
Montgomery and Philadelphia comprise 27.5 per
cent of the total population, as compared with 92
per cent for the 22 northern counties. Similar, al-
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though less pronounced, variations are found in
other localities. - .

On the basis of total motor wehicle traffic,
motor truck traffic, the composition of truck
traffic, population density, and population trends,
three geographical sections are apparent, Within
each of these major sections the distribution of
highway traffic and population again indicates cer-
tail natural divisions. Divisions have all been
made on county lines, as the commonly accepted
boundaries, although the natural divisions of
traffic and population do not in all cases follow
county boundaries.

The three major sections are: The eastern,
which includes 18 counties each of which had a
population density of more than 100 persons per
square mile in 1920 and an increasing population
between 1910 and 1920; the western, which in-
cludes 20 counties, 15 of which had a population
density of more than 90 persons per square mile
in 1920, and 17 of which had an increasing popu-
lation between 1910 and 1920; and the northern
and central, which includes 29 counties, the ma-
jority of which show a low density of population
and 18 of which show a decrease in population -
between 1910 and 1920. -The total population
within this area decreased 19 per cent during
these years. ‘Vithmmdnsecuontbefollowmg
divisions were made:

Division A.

Philadelphia, Delaware, Montgomery, Le-
high and Northampton Counties. These
counties range jin density of population
from 13,712.6 persons per square mile in
Philadelphia County to 411.8 persons per
square mile in Montgomery County. The
rate of increase in population between 1910
and 1920 ranges from 175 per cent in
Montgomery County to 46.8 per cent in
Delaware County.
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Division B,

Lackawanna and Luzerne Counties. Both
these counties exceed 400 persons per
square mile, but the rate of increase is
considerably lower than in division A.
Division C. _

Dauphin, Berks, Schuylkill and Northum-
berland Counties. These counties rank be-
low divisions A and B in both population
density and rate of increase. Population
densxty ranges from 293.6 persons per
square mile in Dauphin County to 232.2
persons per square mile in Berks County.
The rate of population increase between
1910 and 1920 ranges from 12.5 per cent
in Dauphin County to 4.7 per cent in
‘Schuylkill County.

Division D.

The remaining counties in the eastern sec-
tion, i. e, Bucks, Carbon, Chester, Cum-
berland, Lancaster, Lebanon and York
Counties. = Population density in these
counties ranges from 110.9 in Cumberland
County to 175.4 in Lebanon County. The
tate of population increase between 1910
and 1920 for all counties except Carbon,
which shows an increase of 18.4 per cent,
ranges between 4.1 and 7 8 per cent.

Western sectxon

Division A.

Allegheny, Westmoreland, Fayette, Wash-
ington, Beaver and Lawrence Counties.
With the exception of Allegheny County,
which has a population density of 1,635.6
persons per square mile, these counties
range from 219.2 to 263.3 persons per
square mile. The rate of population in-
crease ranges from 12.3 per cent in Fayette
County to 42.5 per cent in Beaver County.

Division B. :
Blair and Cambna Counties." Blaxr County .

has 240.3 persons per square mile and
Cambria County 275.9 persons per square
mile. The rate of population increase be-

tween 1910 and 1920 was 17.9 per cent in

Blair County and 19.1 per cent in Cambria
County.
Division C,
Erie County. This county has a population
density of 196.6 persons per square mile
and an increase of 329 per cent between
1910 and .1920. It is classed separately
because of its location and the importance
of interstate traffic on its highways.
Division D. :
The remaining counties in the western
section, i. e., Mercer, Armstrong, Indiana,
Somerset, Butler, Clearfield, Venango,
Greene, Jefferson, Clarion and Crawford
Counties. Population density in this group
" ranges from 134.0 persons per square mile
in Mercer County to 58.2 persons per
square mile in Crawford County. Popu-
lation changes between 1910 and 1920
range from an increase of 22.2 per cent in
Indiana County to a decrease of 1.6 per
cent in Jefferson County. Three counties,
Jefferson, Clarion and Crawford show de-
creasing population during this period;
~ three counties, Greene, Butler and Venan-
go, increases of less than 10 per cent; two
counties, Armstrong and Clearfield, in-
creases of between 10 and 20 per cent; and
three counties, Indiana, Somerset and Mer-
cer, increases of over 20 per cent.

Northern and central section
_Division A.

Adams and Franklin Counties. These

- counties are on the border between the
relatively densely populated -eastern sec-
tion and the sparsely populated central sec-
tion. Population density is 65.5 persons

. per square mile in Adams and 82.9 persons
per square mile in Franklin County. Both
counties show small increases in popula-
tion between 1910 and 1920. In highway
traffic this section, particularly Adams
County, is peculiar in the large amount of
traffic originating in other sections, due to
the importance of the Gettysburg National
Park as an attraction to tourists.
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Division B.

Columbia, Montour, Mifflin, Lycoming,
Snyder and Union Counties. These coun-
ties form the most densely populated part
of the northern and central section. Popu-
lation density ranges from 108.3 persons
per square mile in Montour County to 52.0
persons per square mile in Union County.
Three of these counties, Mifflin, Lycoming,
and Snyder, increased in population be-
tween 1910 and 1920; and three, Colum-
bia, Montour and Union decreased during
the same period. Increases or decreases
are small except in Mifflin County which
shows an increase of 13.2 per cent.

Division C. . ,
Monroe County. This county, having a
population density of 39.0 persons per

~ square mile and an increase of 5.9 per cent
between 1910 and 1920, is classed separate-
ly because of its very heavy traffic in pro-
portion to population and motor vehicle
registration. The relatively -heavy traffic
is due to the importance of the county as
a summer-resort area and to the fact that
it is traversed by an important “through-
traffic” route, the Lackawanna Trail

Division D.

The remaining counties of the northern
and central section, i. e., Bedford, Brad-
ford, Cameron, Centre, Clinton, Elk, For-
est, Fulton, Huntingdon, Juniata, McKean,
Perry, Pike, Potter, Sullivan, Susque-
hanna, Tioga, Warren, Wayne and Wy-
oming Counties. Of these counties Cen-
tre, Clinton, Huntingdon, McKean and
Warren show increases of population
ranging from 1.1 to 6.4 per cent; all other
counties show a decreasing population be-
tween 1910 and 1920. Persons per square
mile range from 49.6 in McKean to 12.5
in Pike County. '

These sections and divisions are shown in
Figure 7, and summary of their population and
traffic data is shown in Table 32. Traffic data are
presented as daily vehicle-miles on the State high-

way system, including the primary and secondary
systems. This item represents the volume of
traffic on the State highway system in each area,
and vehicle-miles per mile indicates the average
density of traffic in the area. ’

Analysis of the distribution of population,
motor vehicle registration, area, mileage of State
highways, and vehicle-mileage on the State high-
way system, (Table 32) indicates that highway
traffic expressed in vehicle-miles, does not vary
in exact ratio with any one of these factors.

Vehicle-mileage varies directly with population .
but the proportion of population exceeds the pro-
portion of vehicle-mileage in the densely popu-
lated areas (divisions A and B of the eastern, and
divisions A and B of the western section) ; in all
other sections the proportion of vehicle-mileage
exceeds the proportion of population.

1800
1600 1
T3 PERSONS PER SQUARE WILE 870
100 b W VENCLE-MALES PER MLE OF STATE HIGHWAY

PERSONS PER SQUARE MILE 1920

o £ 8 Bvencut-wLLs PER wLE OF STATE HigHwaY

ST EAST WEST EAGT WEST WEST EAST WEST WAC WAC wAC MBC
A 8

A C B C g-2 A B8 C B

STATE SECTIONG :
Fig. 13—Density of population and density of motor

vehicle traffic on State highways by sections of
 the _Commomall

The relationship between population and traffic
on the State highway system is more definitely
indicated by a comparison of population density
and traffic density. In Figure 13, population den-
sity per square mile and vehicle-miles per mile
of State highway are plotted for each section."

To facilitate comparison the sections have been .

arranged in order of population density, The
decrease in traffic density with decrease in popu-
lation density is apparent but is marked by certain
irregularities. Analysis of this comparison will
indicate that a number of factors affect the re-
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lationship between population and traffic on the
State highway system and preclude the expression
of this relationship by any simple mathmatical
formula. The most apparent lack of direct rela-
tionship is found in divisions A and B of the
eastern section and division A of the western sec-
tion where the ratio of traffic density on the State
highway system to population density is far below
the corresponding ratio in the other groups., The

explanation of this variation is found in two fac-
tors:

1. The population in these sections is large-
ly urban in character and the traffic on
city streets may therefore be expected to
be greater in proportion to traffic on
rural highways in these sections than in
the other sections, as shown by Table 33.

Table 32—Population, traffic on State highway system, and motor vehicle registration, by sec-
tions

Percentage ' Peroent- Daily wehicle-mriles
Persons | age in-
e per crease in
. Vehicle-|{| Motor
hation | onState | registra-{ Area | highway| oo 1910- | highway | regts- per
1920 | highway| tiom | miles | o2 | mie tuul- ve-| persom
system 1924
Eastera
A 286 116 230 34 51 16454 199 L4490 266 20
B 78 . 85 63 29 29 S043 124 1,204 438 53
C 80 103 84 59 64 2651 86 1,015 6 97
D 80 169 108 101 127 1548 67 851 . V. ] 158
Total 524 43 485 23 Z1i 4569 148 | 1,09 42 £3
Westera ‘ :

A 23. 135 23 94 99 4830 | 190 | &3 320 43
B s 23 35 28 24 2607 186 721 421 55
C 18 28 24 17 20 1966 329 833 609 118
D 87 143 108 194 179 &7 { 100 507 697 123

Total w6 ] La| 0| B3| 22| 204{ 73] 68 | a2 | &

Northern
and
Central ‘
A 11 29 14 29 33 737 29 553 1066 | 195
B 24 46 30 |- 63 65 738 24 450 797 142
C 03 14 05 14 14 0 59 636 1530 385
D © 62 134 76 338 25 359 45 289 933 161
Total 100 23 125 44 407 4“9 -19 M8 929 166
Grand
Total 1000 100.0 1000 100.0 1000 1945 138 635 sz 075

2 Mioms (— ) imdicates decreage.
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2. In these sections and also in division B
of the western section there is a greater
number of persons per car than in other
sections; L e., there is 2 small proportion
of car ownership from which a lower car
use in relation to population would nat-
urally follow. The number of persons
per car in the various sections is shown
in Table 34.

Comparison of daily vehicle-miles per person
and daily vehicle-miles per registered wehicle in

the different areas (Table 32) also indicates the
factors which affect the relationship of population
and traffic. This comparison is shown graphically
in Figure 14. The sections are arranged in order
of population density, and therefore in approxi-
mate order of traffic density. ~ Although total
motor vehicle traffic on the State highway system
and density of traffic on individual routes in the
densely populated areas is much greater than the
total density of traffic by routes in the sparsely
populated areas, vehicle-mileage on the State sys-

Table 33—Distribution of urban and rural population and cities of over 10,000 population by -

sxh'onsl
N Number of cities with a population of over 10,000
Percentage Percentage Rati
of total of total arban to :tal
tion of Com- | tiom of Com- of section Total 10,000- | 25,000- | 50,000- over
monwealth |  monwealth 25,000 S0,000 | 100,000 | 100,000
Per cent Per cent Per cent
Eastern
A »4 93 833 7 1 2 3 1
B 96 45 »S 11 1 1 - 1
C 77 84 625 10 8 veee 1 1
D 53 130 22 9 7 | 1 vare
Total 620 352 760 7 24 4 6 3
Western .
A 238 23 656 25 2 2 voen 1
B 34 43 584 2 eeee ceen 2 cone
C 19 15 203 1 ceen ceee 1 cone
D 43 167 319 7 7 cess aee- cese
Total 134 450 573 35 2 2 3 | |
Narthern 1
and
Central
A (14 22 25 2 1- 1 .oa- ete
B 16 39 26 1 .eve - eeer
Cc 02 04 a7 U I
D 23 133 241 2 2 ceae coer P
Total 46 198 25 S 4 1 voue coce
Grand total 1000 1000 A3 77 7 7 9 4

2 Based en 1530 ccawms.
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Table 34—Estimated number of persons per regis-
tered motor vehicle, 1924

Section Estimated persons per car
Eastern: .
A dassee [ TXYIYIXXYY 9-46
B eesscntecsvevncee 9.12
c [EXEEEESTIRYR Y X ] 696
D [ YEERX XXX TN XY N 541
Total eecvaencand 8.08
Western: ‘
Y . essesnss 791
 : S senemess 8.15
C tereetirennncens 5.74
D...... escescsane : 592
Total ..ccveennce] - - 124
Northern and central:
A 408 s8N Segtansve . ) . 5-53
b - S, 567 -
c -.l-l..‘......... 4-08
D........ evanseas : 5.72
Total .....d.u0ud 5.62
Grand Total .. , 745

'

tem per person and per ‘registered vehicle is
greater in the sparsely populated areas than in the
densely populated areas. This relationship is the

natural result of the higher proportion of urban

population in the densely populated areas and the
resulting lesser use per vehicle and per person

of State highways in these areas, as compared - ‘

with the sparsely populated areas in which a larger
proportion of total motor vehicle traffic is found
on the State highways.

The effect of variations in persons per car is

shown by the relative height of the two columns
for each area. .In the sections having the larger -

number of persons per car, vehicle-mileage per
car is relatively greater than vehicle-mileage per
person; in the areas having the 'smaller number of

persons per .car, vehjcle-mileage per person is -
relatively greater than vehicle-mileage per car.

The greatest divergence is seen in division C of
the northern and central section, in which persons

per car is lower than in any other section and is
only 55 per cent of the State average.

The presence or absence of important traffic
routes which are not included in the State high-
way system must also be considered in an analysis
of the relation of traffic on the State highways to
population. Several counties have county high-
way systems which include important traffic
routes. This is particularly true in division A of
the western section in which 44 per cent of the
total mileage of designated county highways is
located. In this area the county highways are
equivalent in mileage to 73 per cent of the State
highways. Allegheny County, the first county to
develop a distinct county highway system, has 467
miles of county highways, including several routes
of considerable traffic importance. Other areas
in which county highways form an important part
of the total highway mileage are division B of the
eastern section and division B of the western sec-
tion. In these areas, however, the county high-
ways are generally of less traffic importance.

The effect of these county highways in diffus-
ing traffic and lowering the density of traffic on
the State highways is evident from Figure 14.
The relatively lower vehicle-mileage per person
and per vehicle in divisions A and B of the west-
ern section indicates the effect of important coun-
ty highways in these areas.

In certain sections traffic originating without
the area may form an important part of the total
traffic in the area, This is particularly true in
areas which attract large volumes of foreign

35 |
T DARY VEMICLE-MLES PER PERSON
30 | EEMB DALY VEACLE-MWLES PER REGISTERED MOTOR VEMICLE 41 @

-
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~
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Fig. l4—Da|Iy tmﬁic on State highways ﬁer ier.ron

and per registered motor vehicle by sections of
the Commonwealth
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traffic, such as parks, pleasure resorts, and places
of historic interest, and areas adjacent to but not
including large cities. The effect of such foreign
traffic will be to abnormally increase the vehicle-
mileage per person and per vehicle.

Reference to Figure 14 will indicate that three
areas appear to have abnormally high vehicle-mil-
eage per person and per vehicle. These areas in
order of importance are: division C. northern and
central section; division A, northern and central
section ; and division D, eastern section. Division
C of the northern and central section (Monroe
County) is an important summer resort area
which attracts a large volume of summer traffic,
and is also.traversed by an important “through-
traffic” route, the Lackawanna Trail. Division
A of the northern and central section includes
Adams County, in which is located the Gettysburg

National Park which attracts a large number of

tourists. .

Division D of the eastern section includes Bucks
and Chester Counties which are adjacent to Phila-
delphia and Cumberland County which is adja-
cent to Harrisburg. '

The effect of foreign traffic, i. e. traffic origin-
ating at points outside the area of a county or
State, is particularly marked in the case of Bucks

and Chester Counties. The daily vehicle-miles

per person on the State highways of Bucks Coun-
ty are more than three times the State average
and are nearly double the average for counties of
similar population density. The corresponding
ratios for Chester County are not as high as in

Bucks County but greatly exceed those of other
counties of similar population density. In both

these counties traffic originating in Philadelphia
forms an important part of the total highway

traffic. Foreign traffic in Bucks County probably

exceeds that in Chester County due to the fact
that the principal route from Philadelphia to

Trenton, N. J., and New York City passes:

through this county.

Subject to the variations produced by the fac-

tors discussed above—variations in urban and
rural population and resulting variations in the
distribution of traffic between rural highways and

city streets, variations in motor vehicle owner--

ship, variations in important traffic routes which
are not included in the State highway system, and
variations in the amount of foreign traffic on the
highways of an area—the population of an area
is a reliable measure of the total traffic on the
State highway system within areas of considerable
size,

For small areas or individual routes other fac-
tors are involved which may largely vitiate the
value of this measure of traffic. Traffic between
two centers of population may be concentrated on
one route or may use two or more alternative
routes. A poor highway surface or congested
traffic conditions will discourage the use of a
route. - An excellent highway surface, adequate
width, and scenic or other attractions along the
way will increase the traffic on the route.

Population is of particular importance in an--
ticipating the traffic needs of an area. Popula~
tion trends for areas of considerable size can be
accurately determined and generally change slow-
ly. Future population can be predicted with
reasonable accuracy and serves therefore the most
reliable basis of anticipating future highway

- needs.

An analysis of the relation of highway traffic
to the population of a State is also valuable as a
guide to highway finance. The preceding analysis
indicates that although there is a definite rela-
tionship between population and traffic, there is
no uniform mathematical relationship, particular-
ly when applied to relatively small areas such as
county units. Because of the many variables
which affect this relationship it is evident that the
distribution of highway construction or mainte-
nance funds upon the basis of population, motor
vehicle registration, highway mileage or similar
methods might under certain circumstances result
in an inequitable distribution to certain areas. ..

The variations in population density and in pop-
ulation trends within counties are also great. To
obtain an accurate picture of population density
and trends, population data were computed on a
township basis. The eastern section and divisions
A, B and C of the western section include nearly
all the important areas of dense population and

--also-of rapidly increasing population. * In the re-
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maining sections small areas of dense population
are found at the larger cities or boroughs but
these sections include no population centers of
first importance. Regions of rapidly increasing
population in these sections are also small in area
and scattered in location. The proportion of the
area of each section having a density of popula-
_ tion of less than 100 persons per square mile, 100
—199 persons per square mile, and 200 or more
persons per square mile; and the proportion of
the total population of the section residing in each
. of these areas are shown in Table 35.

For the entire Commonwealth, classified on the
basis of township units, 13.4 per cent of the area

has a population of 200 or more persons per
square mile, and this area includes 77.9 per cent
of the population; 75.0 per cent of the area has
a population of less than 100 persons per square
mile, and this area includes only 14.1 per cent of
the population. The largest proportion of densely
populated area is found in division A of the
eastern section and the smallest proportion in
division D of the northern and central section.
These variations in the amount of densely pop-
ulated areas and variations in the proportion of
the total population residing in such areas indi-
cate marked differences in the demands for high-
way service in the area., In an area such as

Table 35—Area and populatxon by sections classified by density ¢f population per square mile,

1920
Percentage of total area havmg Percentage of total population residing
a population of— in areas having a population of—
Section
Less than 100 | 100 to 199 | 200 and over | Less than 100 100 to 199 200 and over
persons per .| persons per persons per persons per persons per persons per
square mile | square mile square mile square mile square mile square mile
Eastern: :
TA cieieriesacan 311 179 510 13 15 972
B ........ vane 63.5 52 31.3 42 - 14 944
C ceveinnns .. 60.5 202 193 114 103 783
) » PN anea 621 20.0 179 217 16.8 61.5
Total ..... 57.2 17.7 251 64 52 884
Western: »
A ......... RN 413 16.3 424 39 50 91.1
) - S . 443 272 285 92 139 769
C ceiinne 69.0 19.9 1.1 138 117 745
) » I . 758 16.7 78 36.7 254 379
Total ........ 629 17.6 19.5 126 109 76.5
Northern and Cen-
tral: >
Y G S, 84.0 82 78 532 159 309
) : 89.1 50 59 37.0 10.1 529
[ o 899 59 42 47.5 274 25.1
) 5 J 948 32 20 70.5 114 18.1
Total ........ 93.1 39 30 59.9 120 281
Grand total 75.0 116 134 141 80 779
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division A of the eastern section where only 31.1
per cent of the area has a population of less than
100 persons per square mile, it is evident that a
highway system designed to carry a large volume
of traffic between the important centers of popu-
lation will be required.

The routes connecting the important centers of
population must be of sufficient width and of a
type adequate to carry a large volume of traffic.
Such routes should be as direct as possible and all
obstructions to the free and rapid movement of
traffic such as railway grade crossings, sharp
curves, heavy grades and congestion areas in the
smaller villages should be eliminated.

Traffic originating in the sparsely populated sec-
tions of such an area will be relatively unimport-
ant and can be served by short “feeder” routes
connecting these sections with the main routes.

In divisions A and B of the eastern section and
division A of the western section traffic originat-
ing in the densely populated areas forms the pre-
dominant part of highway traffic, as over 90 per
cent of the total population of these sections re-
sides in areas having a population of 200 or more
persons per square mile.

In contrast with these areas are the northern
and central section and division D of the western
section in which less than 50 per cent of the popu-
lation resides in areas having a population of 200
or more persons per square mile and from 75.5 to
94.8 per cent of the area has a population of less
than 100 persons per square mile. In these areas
the volume of traffic is smaller and its sources
more scattered, resulting in lower density of traffic
on the highways. Very few important centers of
population are found in this region; the area has
only one city with a population of over 25,000 and
only 12 cities of over 10,000 population in 1920

(Table 33); and traffic from the sparsely popu-

lated sections forms a predominant part of the
total. The population and traffic data indicates
that except in the immediate vicinity of the larger
cities, Williamsport, Butler, Sharon, Oil City,
Bradford, Meadville, Warren, Du Bois and Cham-
bersburg, and on the important “through-traffic”

routes such as the Lincoln Highway, the Lakes-to
Sea Highway, the William Penn Highway, the
Susquehanna Trail and the Lackawanna Trail,
traffic in this area is very light. Here the demand
is principally for highways which will serve as
large an area as possible. Highway width in ex-
cess of the normal two-lane road is not required.
In these areas expensive removal of obstructions
to the rapid movement of traffic is secondary in
importance to the provision of a large mileage
of serviceable highways. ’
Division D of of the eastern section and divi-
sions B and C of the western section are partially
in the first and partially in the second class. In
the areas near the important centers of population

either included in the section or contiguous to it . .

heavy traffic will be concentrated on a few impor-
tant routes; in the outlying areas very few heavy
routes are to be found.

The proportion of the area of each section
which increased in population between 1910 and
1920 and the rate of increase or decrease in areas
having less than 100 inhabitants per square mile,
100 to 199, and 200 or more inhabitants per
square mile in each section is shown in Table 36.

Table 36 indicates that in every section the
areas having a population in 1920 of 100 or more
persons per square mile increased in population
between 1910 and 1920. The areas which had in
1920 a population of less than 100 persons per
square mile decreased in population between 1910
and 1920 except in divisions A and B of the west-
ern section. ]

If this trend continues—and its continuance
may reasonably be expected, although the rate -
of increase and decrease may change—the great-
est increase in traffic will be found in the densely
populated areas. In small areas of sparse popu-
lation surrounded by or contiguous to areas of
dense population, traffic originating in the densely
populated areas will dominate the highways of the
smaller area but in the northern and ceotral sec-
tion, where areas of increasing population are
small, a rapid increase in traffic is not expected.

-
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Table 36—Area increasing in population and rate of increase or decrease for areas of different
present populationr density by sections, 1910 to 1920

Percentage of popula'ﬁoni increase, 1910 to 1920*
Percentage of | Percentage of
Section area increas- | area decreas- Area having | Area having | Area having
e ing in popu- | ing in popula- less than 100 to 199 over 200
Iation - tion Total area 100 persons | persons per | persons per
per square square mile | square mile
mile 1920 1920 1920
Per cent Per cent Per cent Per cent Per cent Per cent
A e 623 377 199 —6.3 34 20.7
) : S 593 40.7 124 —4.1 109 133
o 432 568 - 86 —4.0 54 112
) 5 39.1 ) 60.9 6.7 —5.4 17 134
Total ....... 464 . 836 148 —50 34 173
Western: ' _ A
A ceeeriinainan 716 284 19.0 73 20.8 194
D : J . 732 268 18.6 18 134 21
"G reeisnciniens 459 54.1 329 —11 15.6 45.6
) o IO 454 54.6 10.0 —1.0 . 162 186
Total ........ 552 . M8 173 07 170 20.6
Northern and Cen-
tral ....... : ' - -
A ...l L - 438 562 ° 29 - —12" ‘47 99
) - J 328 - 672 24 - —66 47 93
C iericranares . 269 731 59 —6.5 <1441 282
D...... Ceaean . 216 784 —45 —90 15.0 47
Total . 248 752. —19 —79 - 111 79
Grand total 397 C 603 138 —45 112 181

2 Minus {—) indicates decrease. RS C S



CHAPTER VH
FORECAST OF HIGHWAY TRAFFIC

All highway improvements, although varying
in degree of permanency are of the mature of
permanent improvements. Proposed highway im-
provements to be adequate must be planned so as
to provide service for future traffic as well as for
present traffic. The building of a highway which
will not meet traffic demands during the expected
life of the improvement will result in traffic con-
gestion and early reconstruction and is therefore
an uneconomic investment of public funds. Build-

ing in excess of traffic needs is also uneconomic

as it involves an outlay of funds which could be
used more advantageously for other highway im-
provements. When the trend of traffic increase is
unknown the principle of stage construction in
highway development is a conservative method
of adjusting highway improvement to traffic needs.
A knowledge of future traffic, insofar as it can
be predicted with reasonable accuracy, is, however,
extremely valuable in the establishment of a sound
plan of highway improvement.

Prediction on the basis of past trends of de-
velopmént has been found accurate for population,
business conditions, railway traffic and other eco-

nomic factors. This method, however, is possible
only when the trend is known over a considerable
period of years and when the period is one of
normal development.

No comprehensive record of highway traffic
over a series of years is available in Pennsylvania
and the direct prediction of traffic on the basis of
past trends is therefore impossible. Records of
motor vehicle registration for a series of years
are available and the experience of other States
has indicated that there is a close and practically
constant relation between the rates of growth of
highway traffic and motor vehicle registration.

In Massachusetts records of highway traffic at
3-year intervals are available since 1909. A sum-
mary of the motor vehicle traffic at 18 common
stations and motor vehicle registration in that
State for the same years, is given in Table 37.

That traffic and registration have increased at
nearly equal rates throughout the 16 years cov-
ered by the traffic records is shown by comparison
of the indices computed with the average year as
a base, as shown in the table. )

Table 37—Massachusetts motor vehicle traffic and registration by years, 1909 to 1924

Motor vehicle traffic at 18 stations Motor vehicle registration
Year Number of pass- Number of pass-
enger cars and Index"” enger cars and Index®
trucks . trucks

1909 oo, 2974 120 239M 110
1912 ..o 6,891 278 50,132 ° 231
915 ... 12,660 511 102,633 473
1918 . 21,022 848 193,497 892
1921 oo, 36,39 1469 360732 1663 i
1924 ... .. 68,720 . 2774 570,578 2630 :

3 Indices based on the traffic and registration of the average year, which are takem as 100.0.

a1 .
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In Maine, Maryland and Wisconsin, also, both
traffic and registration records are available for
a number of years. The agreement between the
traffic and registration trends in these States is
indicated in Table 38, which presents the indices
of registration and traffic with the average year
1919 to 1924 as a base.

The number of traffic stations in these States
varies from 26 in Maine to 200 in Maryland.
In Figure 15 the curves of traffic and motor ve-
hicles registration in the three States have been
brought into proximity by the adjustment of the
plotting scales,'” and to the data least-square lines
of trend have been fitted (shown by the dotted
lines). It will be seen that the trends of traffic
and registration in Maine and Maryland are
almost parallel, In Wisconsin the traffic appears
to be increasing at a slightly faster rate than the
registration, but this divergence is partially ex-
plained by the fact that traffic data for 1919 are
probably low.2®

Traffic and registration in these widely sepa-
rated areas have obviously increased at approxi-
mately equal rates despite differences in industrial
development, wealth and population. It may,
therefore, be assumed that what is true of these
. States, widely separated in location and greatly
different in character, will also be true in Penn-
sylvania, namely, that registration and traffic in-
crease at approximately equal rates, and that the
prediction of motor vehicle registration may be

IR

maao  NGHWAY TRAFFIC
Gmss  MOTOR VEWICLE REGISTRATION

MASSACHUSETTS

NOTE: SIMCE THE MAGNITUDES INVOLVED ™ THE .

DATA YARY GREATLY, THEY HAVE BEEN PLOTTED 4
OM LOGARITHMIC SCALES. THE RESULTING
CURVES WAVE BEEN MOVED VERTICALLY
TO PERMIT EASY COMPARISON OF THE
RATES OF INCREASE OF TRAFFIC

ARYLAND

AND REGISTRATION IN THE

SEVERAL STATES. )/‘

v/
r/
v,
Ly
’

- -~
2 2 - v n ¢ wenreasg 5 a4 IS
g 23 222 2222 a 332322228

Fig. 15—Trends of highway traffic and motor vehicle
registration n_Massachusetts, Maryland, Maine,
Wisconsin ond Michigan

taken as the basis for a prediction of motor
vehicle traffic.

It may not be assumed that the future traffic
will be distributed in exactly the same proportions
as the present traffic on the various routes and
sections of routes, The development of new high-
ways, the construction of parallel or “by-pass”

17 Since the data are plotted on a logarithmic scale, adjustment
of the curves does not affect the comparability of the trend rates.
18 The Wisconsin Highway Department states that the 1919
traffic average is low in comparison with later yeara. This was

the first year the traffic was observed and not all data were
recorded.

Table 38—Indices of registration and traffic in Maine, Maryland énd Wisconsin

Maine Maryland Wisconsin
Year
Registration Traffic Registration Traffic Registration Traffic
1919 ............ 618 61.7 59.8 56.6 634 531
1920 .......00en 727 70.5 730 722 78.7 78.3
1921 ....iiiaens 89.6 87.3 85.1 92.0 91.7 84.8
1922 ... 107.0 106.9 1035 - 100.5 102.6 101.1
1923 ........ 125.5 131.3 128.3 130.3 122.7 129.5
1924 ............ 1434 1417 150.0 150.0 1409 153.1
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routes adjacent to the larger cities, unusual in-
dustrial or resort developments, and suburban
expansion will affect the traffic in smaller areas.
But with respect to an entire highway system, all
the facts that it is possible to analyze indicate that
the forecast of expected registration over a short
period will give a reasonable measure of the
traffic that may be expected.

The estimate of future traffic on the basis of
predicted motor vehicle registration neglects, of

course, such factors as the effect of major me-_

chanical improvements to vehicles and assumes

further, that the average mileage per vehicle per .

year will show no important change over the
prediction period. It would seem, from the na-
ture of the case, that any such change would be
gradual, and would not be likely to affect greatly
a prediction made for a period of five or ten
years in the future. B

Another factor that must be considered is the
- effect of traffic congestion upon the rate of traffic
increase. With respect to the traffic on an entire
State highway system, the effect of this factor
is likely to be of little importance for the State
system as a whole, at least during the next few
years, although it may operate to reduce somewhat
the rate of traffic increase on highways near the
large centers of population.

It appears reasonable, therefore, that a predic- -

tion of future motor vehicle traffic may be made
upon the basis of a prediction of motor vehicle
registration. The latter can be made upon the
basis of records of past years, available for the
Commonwealth. The increase of motor vehicle
registration is a function of two variables: (1)
The increase in population; and (2) the increas-
ing use of motor vehicles in proportion to popu-
lation, which can be measured by the number of
persons per motor vehicle,

The population of Pennsylvania by decades is
shown in Table 39.

From the data shown in Table 39 and interpo-
lation for inter-censal years it is possible to obtain
a reliable forecast of population for a short period
of years. The interpolated population values for

1 For a detailed discussion of methods of forecasting motor

vehicle registration see Lowell J. Reed, “A Form of Saturation
Curve,” Journal American Statistical Association, September, 1925.

Table 39—Population of Pennsylvania, 1790 to 1920

Increase over preceding
census enumeration
Year U. S. Census
Number Per cent
1790 ...... 434,373
1800 ...... 602,365 167,992 38.7
1810 ...... 810,091 207,726 34.5
1820 ...:.. 1,049,458 239,367 29.5
1830 ...... 1,348,233 298,775 28.5
1840 ...... J 1,724,033 375,800 279
1850 ...... 2,311,786 587,753 34.1
1860 ...... 2,906,215 594,429 25.7
1870 . 3,521,951 615,736 212
1880 ...... J 4,282,801 760,940 21.6
1890 ...... J 5258113 975,222 228
1900 ...... J{ 6,302,115 1,044,002 199
1910 ...... J 7,665,111 1,362,996 216
1920 ...... )| 8,720,017 1,054,906 138

 the years 1913 to 1920 and predicted values from

1920 to 1930 are shown in Table 40

The growth of motor vehicle registration in
proportion to population appears to follow the
same general characteristics as the growth of pop-
ulation, namely, an early growth slow in number
of vehicles but at a rapid rate, followed by a
gradual decrease in the rate of growth. Applying

the same general method of forecasting that is-

used for population to motor vehicle registration
and combining with the estimated increase of
motor vehicle registration in proportion to popu-
lation, the estimated increase in population, the

predicted registration to 1930, as shown in Table .

40, is obtained.’®

It is estimated that the registration of motor
vehicles in Pennsylvania in 1930 will be 2,086,000,
an increase of 69.7 per cent over the 1924 regis-
tration.

The resulting numbers of persons per car in
each year to 1930 are also shown in Table 40.
On the basis of predicted population and motor

vehicle registration it is estimated that in 1930 -

there will be one registered motor vehicle for
each 4.75 persons. The actual and estimated reg-
istration and persons per registered vehicle from
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NUMBER OF PERSONS PER CAR MOTOR VEHICLE REGISTRATION - THOUSANDS
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Fig. 16—Motor vehicle registration and persons per car -

Table 40—Comparisbn of population and the number of motor vehicles in Pennsylvania

) Registration (thousands) . Persons per car
Year - . Population
: b . (thousands)
. Actual Estimated : Actual Estimated
1913 .......... enieeaas . 789 80 7.883 999 98.4
b 1) U S 1113 109 8,002 719 736
b 1) 1 SR 160.6 147 : 8,122 50.6 553
1916 ........ e ieaaeaies 2306 . 197 , 8,241 358 419 .
p L) I 3252 262 8,360 25.7 319
b L) 1. S 3042 344 8,480 215 246 .
1919 ..iiiieeiiininnnns 4821 . 447 8,600 17.8 193
1920 te.iiiieeiccnsinn-s 570.2 © 570 ' 8,720 15.3 153
1921 ...... PP N 689.6 714 8,840 128 124
1922 ..oieoiiiiheinnes . 8297 . 876 8959 . 10.8 i 102
1923 ...eieeiiiiian 1,064.6 1,050 9,078 853 8.65
1924 ...o.iceiiiiieeen 1,228.6 - 1,229 9,199 749 748
b {74 O 1,3628 . 1,406 . 9318 6.84 - 663
1926 ... ..iiiiecinonn. 1,490.9 : 1,574 9,437 6.33 6.00
1927 ...... veceaanaran- 1,592.2 1,728 ) 9556 . 6.00 5.53
b L7 . R PPN B ' 1,864 . -9,675 5.19
1929 _..eieene--e ekl : 1,999 9,793 494
1930 .oiniiiiieieeneee] . 2,084 9,911 » 475
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1913 to 1924 and the projection of these trends
to 1930 are shown in Figure 16.

Applying the principle developed above, that
the rate of traffic increase is equivalent to the
rate of increase in motor vehicle registration, it
is estimated that traffic for the Commonwealth as

a whole will increase 69.7 per cent between 1924
and 1930.

The present number of persons per car varies
considérably in different parts of the Common-
wealth, as does alse the rate of population
growth.? i

To allow for differences in the increase in reg-
istration and in traffic in the different counties
the number of persons per car based on estimated
population in 1924 for each county were obtained.
To this 1924 value for each county was applied

the rate of State average decrease in persons per

car between 1924 and 1930. The estimated reg-
istration for each county in 1930 was then ob-
tained by applying the estimated number of per-
sons per car in 1930 for each county to the
estimated 1930 population of the county. From
the actual county registration in ‘1924 and the

2 See discussion of Motor Vehicle Traffic and Population, pp—

estimated registration in 1930 the percentage in-
crease in registration and in traffic for the county

~ was obtained. This method results in the same

total for the Commonwealth as a whole and re-
flects the difference between counties in intensity
of registration in 1924 as well as differences in
county rates of population growth. The expected
registration and traffic growth, 1924 to 1930,
varies from 11.1 per cent in one of the northern
counties which has a rapidly decreasing popula-
tion, to 84.7 per cent. in Delaware County which
has the highest rate of population increase of all
the counties. ‘

The expected average daily traffic in 1930 at
each of the survey stations as determined by ap-
plying the county rates of traffic increase to each

~ of these stations is shown in Appendix II.

Because of possible industrial and suburban de-
velopments as well as changes in the highway
system both as -to location of routes, routing of
traffic, and types of improvement it is not expected
that these estimates will in all cases reflect ex-
actly the actual traffic in 1930, but it is believed
that they will reflect with reasonable accuracy the
traffic in areas of considerable size and on routes
of considerable length.



' APPENDIX 1
~  COMMODITIES TRANSPORTED

The kinds of commodities hauled on the high-
ways of Pennsylvania vary, to a great extent,
with the type of industries in the several sections.
Products of manufacture, as shown in Table 41
form the principal class of commodities trans-
ported over the highways. This class includes a
large number of individual commodities and is
the most important part of the commodity move-
ment on practically every highway.

Table 41—Classification of commodities carried by

motor truck?
Clam of commodities Net eargo tonnage
Per eent
Produets of mapufacture 0.3
Produocts of mines . 13.12
Products of animals 10.9
Produets of agricuiture . __________ —— 2.0
Produets of f 6.7
Total 100.0

2 Based on am analysis of 216,000 met tons of commodities.
8 Short-baul movements oecurring only on certain areas.

The more important commodity items in prod-
ucts of manufacture are gasoline, groceries, and
used household furniture. Thesé are commodi-
ties which are hauled on practically all of the
State highways; and together they constitute over
14 per cent of all motor truck tonnage. The
average length of haul of these commodities varies
greatly. The transportation of gasoline is a short
haul movement. Used household furniture, on
the other hand, is consistently hauled longer dis-
tances than any other commodity. Most of the
trucks hauling this commodity travel over 50 miles
per trip, the predominant length of trip being
between 100 and 150 miles. The average net
load of used household furniture is approximately
3,000 pounds and of gasoline 4,000 pounds.

Products of mines are the next most important
class of commodities from the standpoint of per-

centage of total net tonnage. The important
commodities in this class are clay, gravel, sand.
stone, and coal. The transportation of these com-
modities depends largely upon the location of pits,
quarries, and mines and is naturally confined to
certain areas. In such areas the movement of
these commodities is an important part of the
total net tonnage. For example, on route 228,
northeast of Pittsburgh, coal constitutes 64.6 per
cent of the total motor truck net tonnage. Trucks
engaged in this movement carry an average net .
load of 8,300 pounds over an average distance
of 16 miles. On route 281, between Morrisville
and Trenton, N. J., 48.6 per cent of the motor
truck tonnage hauled is sand and gravel. This is
a short-haul movement of 3 miles, the net loads
averaging 10,970 pounds. Although these prod-
ucts of mines are a considerable part of the motor
truck tonnage in certain areas, their relative im-
portance in highway transportation is lessened by
the tact that they occur as motor-truck commodi-
ties in a very limited number of areas and are
hauled for short distances only.

Products of animals, composing 10.9 per cent
of total tonnage, are the third largest class of
commodities. Of this class milk and cream are
the principal individual commodities. Their total
tonnage is 60.2 per cent. of the tonnage of prod-
ucts of animals and 6.3 per cent of all motor
truck tonnage. Milk, cream and other dairy
products, although their tonnage is not great, are

"hauled on practically all routes of the highway

system. The balance of the net tonnage of
products of animals is composed chiefly of meat
and packing house products.

Products of agriculture of some kind are hauled
on all highways, even though their tonnage is but
9.0 per cent of total net tonnage. The most im-
portant commodities in this class are fresh fruits
and vegetables which together constitute 5.4 per
cent of all motor truck tonnage and 60.0 per
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cent of products of agriculture. They form one
of the most important individual commodity
movements on nearly every highway. The aver-
age net load of fruits and vegetables weighs ap-
proximately 2,000 pounds and is hauled between
20 and 30 miles. There are some products of
agriculture which are grown and hauled only in
certain areas. Raw tobacco, for instance, com-
poses 14.0 per cent of the total net tonnage of
commodities on route 148, north of Lancaster.
These special movements, however, do not form
an appreciable proportion of the total tonnage.

Products of forest, the least important class
of commodities, are, like products of mines, re-
stricted to certain areas. They constitute a con-
siderable part of the total net tonnage on a very
few routes. One of these is route 4, southwest
of Wilkes-Barre, where the tonnage of products
of forests is 38.8 per cent. of the total motor
truck tonnage. The movement of products of
forests is limited in most cases to 25 miles, most
of the hauls being under 20 miles. Net loads
range from 2,000 to 4,000 pounds.

Table 42 shows the classification of motor
trucks according to the nature of their origin and
destination based on data obtained with respect
to 215,045 loaded trucks. )

The importance of retail deliveries to con-
sumers is indicated by the fact that 21.9 per cent
of all loaded trucks originate at retail establish-

ments and the same proportion terminate at con- -

sumers. Movements to and from retail estab-
lishments, wholesale establishments and con-

sumers, which may be classed as the distribution
of consumption goods comprise 56.3 per cent of
the origins and 50.1 per cent of the destinations.
Manufacturing companies are also important
sources and destinations of motor trucks; this .
movement is composed of the transfer of goods
in process between manufacturing plants and the
delivery of finished materials. Farms are the
origin of 7.8 per cent and the destination of 6.9
per cent of all trucks. Movement to and from
terminals constitutes approximately 6 per cent of
the truck movement. Construction and repair
jobs, which are the destination of 11.0 per cent
of all trucks, are the principal destinations in the
movement of building materials.

Table 42—Types or origin and destination of loaded
trucks

Types of Loaded tmch!l.olded trucks
origin or by types by types
destination of origin of destination
Per eent Fer cent
Retail establishments P— a.9 28.0
Wholesale establigh 2.9 10.2
Original souree of suppiy® ........] 6.0 1.1
Manufacturing cOmMpanies .- co.. 18.4 12.9
Termipais® 6.0 6.3
Farms 78 6.9
C 1ad 13.5 .9
.Storages 1.9 0.8
Oonstruction and repairs e .| 3.0 1.0
Miscell ————— 0.0 0.9
Total 100.0 100.0

L Inclades mines, quarries, sand and gravel pits, and gas and
oil wells. ¢ .

® Railroad and motor truck terminals.

3 Residences, institutions, botels and restaurants.

4 Warehouses and stock and junk yards



‘ APPENDIX II

MOTOR VE.HICLE TRAFFIC AT TRANSPORT SURVEY STATIONS
(Average Daily Passenger Cars and Motor Trucks, Maximum Daily and Forecast of Traffic 1930)

Averoge dally number of Average dally pumber of
(Now) motor vehicles--1024 Porecast (New) motor vehicles—1vié Forecast
. of aver of aver
County Route no. Station age dally Oounty Route no. Btatlon age dolly
. No. trattic ' No. } trafie
Passen- Maxi. P ‘ . Passen~ Maxh e
Trucks/gercars| Total | mum Trucks nunn| Total | mum
’ T
AdAME .ccennanannn.. P 4 80 85 460 496 | 1,360 790 888 20| 1,481 1,700 | 4,600 $,800
848 86 468 804 | 1,800 800 8 115 840 27 206 08 700 800
840 23 821 840 510 P 120 4 25| 2,606 2,071 | 8,020 8,060
860 17 222 600 880 88 617 | 8,482 | 8,849 | 9,920 0,560
PO&W0 81 78 574 62| 1,70 1,040 P 187 &9 ] 044 721 | 1,960 1,240
42 861 76 565 631 | 1,740 1,000 8 228 [} 234§ 1,408 1,732 4,680 2,050
862 76 561 66| 1,720 1,000 8 246 6 150 | 1,800 | 1,430 | 8,860 2,430
858 82 606 1,800 1,000 80 24 | 2,789 | 8,018 | 8,140 5,130
864 08 684 71| 2,140 1,240 81 [ 87 087 | 8,600 1,640
P & 82 52 1,124 | 1,176 | 8,280 1,870 82 62 623 685 | 1,860 1,170
856 b1 | 1,201 | 1,152 8,170 1,830 8 27 7 820 | 1,622 | 1,42 ( 5,240 8,300
8 4 88 2 89| 1,040 600 808 285 | 1,460 | 1,735 | 4,600 2,060
866 28 268 281 770 460 8 27 8 70 631 K 1,800 1,100
867 18 164 182 290 84 [ 816 008 | 2,460 1,640
. 858 89 816 004 | 2,400 1,440 8 288 00 78 834 2,460 1,850
860 85 823 858 080 670 0. R. 1,848 o4 | 1,828 [ 1,602 | 4,320 2,730
P 128 83 776 8 | 2,220 1,280 [ATmALrong a-eesme- S 66 308 58 765 8,040 1,870
860 4| 1,001 1,018 2,060 1,700 . 8 & 896 83 824 856 060 600
861 27 628 1,800 1,040 P [3 48 45 | 1,200 780
P 128 85 60 | 1,168 | 1,218 | 8,850 1,940 . 807 46 613 668 | 2,440 1,100
862 59| 1,143 | 1,202 | 8,810 1,010 PN o1 52 840 2 9,410 1,450
P 120 868 456 878 920 | 2,630 1,460 808 57 925 982 | 2,600 1,640
864 48 4 040 | 2,680 1,400 809 568 1,620 1,000
865 o7 | 1,207 | 1,864 | 8,760 2,170 P 180 10 40 870 40| 1,110 680
8 190 808 33 807 840 940 400 172 | 1,685 | 1,757 | 4,740 2,930
807 -3 788 80| 2,800 ,880 8 208 401 239 | 2,397 | 2,628 [ 7,000 4,850
8 230 868 69 629 607 | 1,020 1,110 - 402 [ 766 824 | 9,060 2,100
860 60 566 6168 | 1,600 980 |Beaver eooeeeeeeeeee P78 408 8 761 0”6 | 2,%0 1,510
8 281 870 18 1687 185 510 1,820 PN 11 872 | 2,856 | 8,228 8,720 ,900
871 117 | 1,086 [ 1,208 [ 8,810 1,910 02 02| 1,001 | 1,108 4.410 2,180
P 208 86 k14 X 1,160 8 78 408 87| 1,182 1,219 4,510 2,20
872 29 576 606 | 1,600 960 406 41 2 B3 | 2,160 1,070
8 842 87 67 474 B41 | 1,490 860 P 24 08 831 1,040 | 1,128 4,160 2,000
878 830 010 620 06 15| 1,430 | 1,61 ! 8,740 2,840
8 29 268 207 820 €70 o7 106 | 1,814 1,419] 5,250 2,500
876 16 189 164 420 240 O. R 1,349 164 867 | 1,M1| 4.6 8,130
810 8 L(] 230 130 [Bedford ....c.ce..- P 8 12 84 861 ™6 | 32,860 1,610
81 18 116 129 800 200 ™ 18 276 o 7 500
878 74 682 756 | 2,080 1,200 408 85 808 63 | 2,570 1,060
879 28 260 288 00 60 409 69 07 718 | 2,100 1,820
880 61 667 628 | 1,780 1,000 410 59 608 608 | 1,800 1,130
Allegheny .cceeeee.- P 70 1 67| 2,170 | 2,627 | 7,000 4,470 P & 96 80 179 208 600 040
881 8| 2,271 | 2,740 | 7,420 4,650 P 4 m 50 208 848 050 1,070
882 242 | 1,146 | 1,887 | 8,740 2,360 41z | - b6 848 2 | 1,060 8lo
P 72 2 166 | 1,270 | 1,480 | 8,K80 2,440 P % 20 268 218 700 860
P 12 883 48| 1,129 , 8,450 2,170 a3 38 “7 536 | 1,440 810
B84 164 | 1,268 | 1,417 | 8,830 2,410 N 19 241 210 700 810
P 885 80 846 425 [ 1,160 720 P 119 97 60 88 916 | 2.470 1,560
886 49 48 537 | 1,460 910 415 87 520 667 | 1,600 90
P 108 ] 868 | 2,470 | 2,847 [ 7,000 4,860 418 88 B42 850 | 1,670 o850
887 12| 8,187 | 8,660 | 9,880 8,230 IDerka . ..ooceeooeae B 14t a7 24 219 23 070 00
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_ MOTOR VEHICLE TRAFFIC AT TRANSPORT SURVEY STATIONS—Continued

Average dally number of

Average dally number of
shicles—.

(New) motor vehicles—1v24 Forecast, (New) - IDOLOR Vi 1vi4 Porecast
of aver . ot aver-
Oounty Route po. Btat! age dally Oounty Route no, Statl age dally
' . No. . trafic No. traftio
Passon- Maxi- . Pagoen- Maxh o
Trucks|gercars| Total | mum ' Trucks|gercurs| Total | mum
281 P2 888 | 5,788 | 6,676 | 18,860 10,970 [OBIDOD ceccanenara. P 162 136 19 748 2,380 1,40
124 836 | 8,273 | 8,609 | 8,180 5,980 568 126 73 w0 | 3,470 1,540
8 o4 ] 860 M7 | 2,600 ,660 500 214 | 1,820 | 1,64 | 4,20 8,630
P 526 146 | 1,428 | 1,672 4,82 2,880 P 108 . 188 164 | 1,213} 1,876 | 8,780 2,800
8 526 76 788 ‘w8 ! 2,220 1,830 570 20| 1,482 | 1,689 | 4,680 9,80
P o2 4151 8,6 ( 8,121 | 9,680 5,130 P 164 b71 8 864 898 | 1,080 670
B 8206 528 26 220 254 700 420 8 170 187 40 8168 568 | 1,580 950
629 20 205 204 810 480 572 2 878 407 | 1,120 700
8 862 gsg 5 . g{) l’% 1,460 870 . %2 % glo 379; g.cr»o 1,680
i 090 410 , 680 1,640
Butlel cacecrecacan. P T [ 23 878 808 | 1,070 1,000 | Centre eeceanccace. P2 &o 138 94| 1,048 | 1,642 | 0,160 9,620
P 72 126 711 1,620 | 1,607 | 4,810 2,600 2 8 576 16 161 1717 860 2H0
548 64! 1,200 | 1,888 | 8,030 2,170 676 84 882 860 | 1,870 [ od
534 72 | 1,488 | 1,610 | 4,080 2,460 677 21 207 23 &0 0
P 13 126 79| 1,604 | 1,778 [ 4,790 2,800 b14 P 578 79| 1,104 | 1,200 | 4,750 3,020
635 64| 1,808 ( 1,427 | 8,850 2,320 P 2 579 18 210 2.9 860 800
B38 89| 1,21 | 1,174 | 4,840 1,910 8 5o 580 48 463 611 | 1,970 810
687 60 | 1,061 1,101 | 4,070 4190 681 16| 1,126 | 1,242 | 4,660 1,000
8 538 18 185 208 550 810 582 T nr W | 2,070 1,260
539 11 148 169 600 260 P o 683 |, 75 en 46 | 2,700 1,190
78 127 85 482 517 | 1,400 840 564 161 | 1,458 | 1,614 | 6,070 2,570
540 42 611 | 1,650 1,000 P 58 139 46 622 668 [ 2,130 900
[ 30 538 576 | 1,650 940 086 70 800 870 | 8,200 1,80
8 78 042 56 m 827 | 2,230 1,860 107 8 140 34 102 1368 60 20
P9 22 44 1,118 | 1,262 | 8,410 2,060 P [ 668 79| 2,700 1,140
848 20 167 180 510 1,030 888 00 871 081 [ 8,600 1,680
8 214 128 50 879 920 | 2,610 1,810 887 2| 9 g8 | 1,160 490
544 23 [* 408 €29 | 1,160 700 588 87 a8 400 [ 1,440 000
546 67| 1,004 | 1,001 | 8,860 1,780 219 P 0689 82 813 846 | 1,200 B850
240 646 14 148 167 420 260 8 50 18 144 169 600 300
R 547 10 - 98 108 200 180 . 8 806 501 88 874 412 | 1,640 610
8 251 548 e , 88 a4 1,120 670 59?2 o2 218 %0 | %00 880
549 201 . 268 284 770 460 8 so7 698 22 218 240 900 850
8 509 660 59 694 653 | 1,760 1,060 504 [] [14 63 240 100
851 55 051 608 | 1,640 940 505 5 58 58 220 W
Cambria ..cceeen... P 52 120 90| 1,088 | 1,178 ,180 2,080 . P 813 506 152 | 1,188 | 1,816 | 4,930 2,100
. 180 122 | 1,148 | 1,265 | 8,420 2,180 B 846 142 18 164 160 630 270
B62 6 807 992 , 1,710 507 10 08 108 400 240
668 99 904 ¢ 1,000 | 2,700 1,720 |Chester aeeaceuceno. P 23 4 960 | 1,008 [ 2,770 1,840
59 P 131 50| 1,028 | 1,087 | 2,940 1,870 P 181 608 168 [ 1,608 [ 1,768 | 4,760 2,570
664 57| 1,002 | 1,069 | 2,860 ,820 699 170 | 1,667 | 1,827 | B,02 2,960
8 66 22 888 406 | 1,000 700 600 128 | 1,249 | 1,877 | 8,790 2,210 -
P 566 51 806 047 | 2,660 1,6 6ot 119 | 1,162 | 1,23 | 8,520 2,080
P 62 182 88 26 860 970 620 602 42 848 010 | 2,500 1,450
557 88 878 44 | 1,120 710 608 46| 1,007{ 1,008 [ 2,000 1,710
8 o [] 84 440 480 | 1,780 830 P 133 & 143 148 199 | 1,008 1 2,102 | 8,70 8,410
8 p22 189 81 980 [ 1,061 | 2,860 1,8%0 8 183 604 84 798 A2 | 2,440 1,450
8 222 669 94| 1,148 1,249 8,850 2,140 606 u7 | 1, 1,228 8,30 900
600 1861 1,680 | 1,771 | 4.780 8,060 B 184 608 a7 839 876 | 1,000 610
276 561 7 761 BS7 | 2,260 1,440 607 93 58 049 [ 2,610 1,840
B62 68 669 796 | 1.000 1,250 P 138 608 149 | 1,876 [ 1,678 | 4.190 2.4%
P 503 08 030 [ 1,028 | 2,760 1,760 8 137 144 70| 1,074 | 1,144 | 8,150 1,960
8 b6d 18 160 178 480 800 609 22 810 812 910 B40
P 814 506 s2 898 420 | 1,1%0 790 610 81 478 507 | 1,300 80
O8MeroD ..c.eaveao.| P ® 508 25 827 862 | 1,800 20 611 2 888 418 | 1,140 070
106 134 12 143 166 BT0 180 142 P 2 843 | 2,745 | S.083 ) 8.400 B.010
567 10 187 203 760 240 145 198 | 2,782 | 8.0 | 8,060 4,700

001
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MOTOR VEHICLE TRAFFIC AT TRANSPORT SURVEY STATIONS—Continued

Average dally number of

Avera

dally number of

(New) motor vehiclos—1924 Porecast (New) motor vehicles—1vM Forecast

. of aver of aver-
Oounty Route no. Btation age daily Oounty Route no, Station sge dally
No, Passen Max} ﬂigge No. Pa Mazh traftic

. axh soen- ax| jr™)

Trucks|gercars| Total | mum Trucks|gercars| Total | mum

8 140 172 09 081 | 2,700 1,640 P 8o 758 51| 1,50 1,838 | 0,120 2,480
-m 230 | 2,112 | 8,32 | 6,440 8,930 P w ) 180 | 2,980 | 8,660 | 9,470 4,500

718 78 718 01 | 8,180 1,820 184 86 { 2,204 | 9,340 8,600 4,190

P 100 178 |2 8318 020 | 2,660 1,560 750 10| 2,116 2,276 | 8,420 4,080
719 7% 601 766 | 3,110 1,20 700 143 ' 2,028 | 7,800 8,640

720 40 872 412 [ 1,130 690 761 78 ( 8,671 | 2,647 | 9,700 4,740

” 50 460 510 | 1,400 860 83 B 16 a1 666 657 | 2,470 1,150

728 10 651 721 1,080 1,210 . 88 & 304 P 180 [ 188 148 630 1,200

728 8 768 860 | 2,340 1,420 88 8 762 88 516 500 [ 2,270 1,070

124 102 9401 1,061 | 2,800 1,760 P 163 84 208 3 900 2,010

P 199 726 88 818 900 | 2,490 1,620 8 %8 187 50 640 a0 | 2,660 1,240
Delaware aceeecease P 130 34 "2 | 7,824 8,686 | 10,880 16,860 752 ) 1,006 | 3,156 270 ,070
P13 & 2 174 801 | 8,156 | 8,467 | 8,850 6,880 764 “ 504 608 | 8,250 1,000
130 28 811 { 8,803 | 9,114 | 265,060 | 16,830 P 768 171 2,270 | 2,441 | 9,090 4,870
ke 89 | 8,478 | 8,812 | 10,480 7,010 |Payette aeawacacanaa] P 60 40 1M | 9,180 | 2,361 | 6,350 8,910

P 181 & 185 178 1| 1,718 | 1,840 | bB,200 8,400 766 8t | 1,10 | 1,18t | 8,190 1,080
181 728 208 | 2,082 | 2,240 | 8,160 4,140 167 09| 2,660 9,8Mm | 7,740 4,810
729 184 | 1,308 | 1,442 | 8,070 2,060 8 132 708 98| 1,157 | 1,268 | 8,80 1,110

182 P 634 | 8,766 | 4,200 | 11,680 7,020 P 13 4 100 [ 1,874 | 1,480 | 4,000 9,450
8 176 8 818 002 \4 1,070 188 267 | 8,020 | 8,217 | 8,860 8,600

730 ™ 73 862 | 2,840 1,670 769 168 1,011 | 3,013 5,600 8.450

P 31 506 | 4,207 | 4,808 | 18,210 8,870 P10 42 181 1,492 | 1,600 | 4,820 2,680

8 133 6 636 | 5,632 | 6,168 | 18, 11,800 70 268 | 2,208 | 9,634 | 6,80 4,260
732 178 | 1,800 [ 8,044 | 5.620 8,780 m 164 | 1,809 | 1,603 | 4,220 2,620

733 18 [ 1,187 | 1,300 | 8,580 2,400 78 122 [ 1,044 | 1,100 | 9,150 1,960

P 138 734 79 733 811 | 2,230 1,500 Pr 43 108 | 1,600 | 1,608 | 4,340 2,700
P 142 177 606 | 4,802 | 5,407 | 10,420 9,900 . 180 168 | 1,620} 1,773 | 4,750 2,970
144 736 40 421 4071 1,280 800 100 18| 1,420 1,981 4,150 2,680
738 28 212 235 860 430 . 73 128 [ 1,86 [ 1,043 6,260 8,200

8119 b5i4 45 414 460 [ 1,200 850 774 106 | 2,3m | 8,534 | 6,840 4,200
180 P 178 600 | 8,138 | 8,733 | 10,100 6,900 776 147 1,668 1,708 | 4,600 , 850
170 (i1 408 533 | 1,470 080 247 e 1ne | 1,128 [ 1,234 | 38,880 8,070

738 707 | 8,008 | 4,765 | 13,100 8,800 ” 28 a69 06 | 1,070 600

739 808 | 4,210 ! 5,018 | 18,800 9,270 78 102 | 1,028 1,126 | 8,040 1,80

P 180 740 17 M4 001 | 2,840 1,780 |Porest .occeeceeeen- P oR 79 "  Ld m 40 M0
41 100 706 871 [ 2,400 1,610 {Pranklin aeocesoeea. P 38 m 8| 1,000 1,148 | 8,210 1,/

8 742 48 243 801 | 1,080 ™ 780 0 917 o83 | 8,700 1,680

P 225 743 74 79 &3 1 2,860 1,680 ™ ™! 1,0 1,170 | 2,040 1,880
744 100 | 1,145 | 1,264 | 3,450 2,870 L] 100 | 1,37 | 1,497 | 4,12 2,410

146 216 | 2,002 | 8,178 | 8,140 8,870 P 3o 102 74 946 | 1,000 | 2,800 1,610

ElX aeenn.o.. R P W 180 28 846 874 | 1,880 R0 ‘ 788 8| 1.246 ] 1,344 | 8,700 8,160
748 84 424 468 [ 1,700 710 ™ 9| 1,281 | 1,80 | 8,70 3,170

P o7 181 40 451 621 | 1,090 810 RS 1] 740 el 8,100 1,240
1 ) 604 ond | 2.420 1,010 788 “ 618 643 | 1,870 1,070

748 20 364 a3 | 1,420 1,810 w7 8 1,181 | 1,220 3,%0 1.000

P o 182 40 B2 52| 2,120 a0 P X 18 81| 1.3 1,04 | 8,010 1,700
740 48 aar 085§ 2,h30 1,060 789 53 ans 78 | 1,070 1,100

60 43 M 612 | 2,200 [L50] ™0 68 49 ™ 2,100 1,210

Erfe  acacevncancnnen P M a7 | 1,81 | 1,408 B,280 9,560 ™ A5 1,068 | 1,148 | 8,140 1.80
761 a0 00 7an [ 2.730 1,820 P N ot 1Lame| 1,223} 8,90 1,970

768 &1, (1,917 | 4600 2,180 P 4 4" 0| 1,042 | 1,152 3,060 1,020

e 108 | 1,478 | 1,83 | B.8A0 2,840 m3 120 1,482 [ 1,811 | 4,430 2,500

PN 183 eR{ 1,778 1,80 | 6870 8 310 8 14 22 ant | 1.00 [ld
7] P R 1™ t.708 [ 1.838 [ 4.0 a,9m 708 mn k] 8| 2,200 1,590

B 756 s 2,004 | 2,210 8,210 8,080 me 18 AR’ 3 1,110 050

e kel 250 2 | 1.000 500 8 ® e 19 178 m 840 20

P 57 12r | 1,088 1,810 6,700 8,840 ve ™ 228 240 o0 0

01
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MOTOR VEHICLE TRAFFIC AT TRANSPOR;T SURVEY STATIONS—Continued

Average daily number of ) Average dally number of

(New) motor vehicles—1924 Forecast (New) motor vehiclea—1v34 Poreeast

- of aver- of aver
Qounty . Route no, Statl age daliy County . Route no. Btati age daily

No. trafic . No. trafie

Passen- Maxi- | 1080 ) Paseen-| Maxt | 1960

Trucks/gercars| Total | mum . Trucks|gercars| Total | mum
901 21 192 213 590 840 : 943 1581 1,112 1,45 | 8,700 1, 560
902 82 209 831 910 540 944 120 1,178 | 1,307 | 8,500 , 200
908 8 m 861 | 2,370 1,390 . 226 236 42 414 |, 1,40

904 68 588 646 [ 1,780 1,040 . ) M5 47 414 461 { 1,270 810

906 63 6268 604 | 1,010 1,120 8 297 230 | o 701 | 2,180 1,80

832 906 43 400 448 , 720 ™6 1156 880 | 1,001 | 2,750 1,7°0
8 344 907 20 182 202 560 | 330 jLuzerne oocoeeeeeo..| P 4 56 800 | 9,282 | 2,672 [ 10,020 4,510 |
008 81 286 817 870 510 M7 137 800 937 | 8,510 1,640

Lawrente eecemewe- P 223 821 1,878 | 1,460 | 5,400 2,540 948 1 21 81 | 8,190 1,440
909 52 885 8,470 1,630 949 179 1,040 | 1,228 | 4,600 2,070

) 910 64 | 1,080 | 1,144 | 4,230 1,990 950 419 | 2,448 | 2,867 | 10,750 4,810
P 80 24 130 | 1,671 | 1,707 [ 6,320 2,970 P S 237 546 | 38,472 | 4,017 | 15,080 8.780
911 133 | 1,626 ( 1,658 | 6,140 2,880 9651 545 | 8,375 | 8,920 | 14,700 0,620

012 82 947 | 1,029 | 8,810 1,790 | 962 823 2,000 2,328 8,710 3,920

P 8 ] 1061 1,438 ( 1,644 | 5,710 2,680 8 1 238 430 | 9,062 | 8,492 | 13,100 5,800
918 0r! 1,450 ! 1,657 { 5,760 2,710 963 801 | 2,784 | 8,175 | 11.910 5,360

914 78 11 1,084 | 8,240 [ 1,850 P 169 239 28 408 429 | 1,610 770

8 238 228 128 | 1,290 | 1,418 | 5,280 2,460 964 16 238 258 960 430
8 246 016 19 268 955 74| 1,181 | 1,206 | 4.5%0 2,030
8 265 76 466 502 | 1,860 870 : P 170 . 81| 98 946 | 1,042 | 8,910 1,760
B 815 54 70 872 942 | 8,480 1,640 240 93| - 612 765 | 2,870 1,290
a7 101 | 1,261 | 1,362 5,040 2,870 966 5 726 80 | 8,000 1,350

918 8 956 [ 1,032 | 8,820 1,790 957 35 841 876 | 1,410 640

Leb8DOR -cecmeeeeee 8 187 278 m 6s1 | 1,870 1,110 958 26 947 | 1,043 | 8,910 1,760
. 919 136 | 1,066 [ 1,202 | 8,310 1,960 177 959 o4 919 | 1,018 | 8,800 1,M0
020 180 | 1, 1,150 | 8,160 1,870 53 511 564 | 2,120 970

B8 138 921 81 544 605 | 1.660 980 8 184 241 128 934 | 8,500 1,580
P 138 227 203 | 2,002 ( 2,205 | 6,060 8,590 961 o7 610 707 | 2,650 1,190
972 182 | 1.792 [ 1,974 | 5,430 8,210 P 185 962 108 %42 | 1,050 | 8,940 1,770

923 177 1,748 | 1,920 5,280 8,130 P 232 242 96 | 1,044 | 1,140 | 4.280 1,920

8 140 9% 48 498 | 474 | 1,800 770 963 58 578 631 | 2,370 1,060
925 % 227 22 690 410 8 877 964 102 639 741 | 2,780 1,260

926 36 831 1,010 800 8 3861 965 36 858 8% | 1,460 860

927 84 { 814 848 960 B P 869 58 878 | 2,748 ,121 [ 9,870 8,270

8 141 228 51 417 1,200 760 | LYCOMING eeeeemmcn-. P 18 50 208 | 2, 2,492 | 9,%40 8,900
928 ] 623 6% | 1,920 1,140 P 18 966 59 639 2,610 1,120

: 929 72 689 661 | 1,820 1,080 967 100 | 1,108 [ 1,208 [ 4,630 1,940
230 41 837 878 | 1,040 620 968 61) 1,778 | 1, 1,270 8,110

P 149 229 183 | 1.454 | 1.637 | 4,500 2,660 970 200 | 2,208 | 2,406 | 9, 8,860
o 136 | 1,414 | 1,550 | 4.%60 2,520 969 198 | 2,132 | 2,825 | 8.720 8,720

932 121 | 1,258 | 1,874 | 8.7%0 2,24 P 10 243 90 956 | 1,046 | 8,920 1,6%0

933 108 | 1,124 [ 1,232 | 8,89 2,010 71 144 | 1,838 | 1,677 | 6,200 2,000

8 280 230 35 288 890 530 972 92 974 | 1,088 | 4,000 1,710
934 41 838 879 | 1040 620 o738 20 208 228 860 240

8 280 935 49 402 451 | 1 92/0 720 20 P 60 76 97 | 1,078 | 4.020 1,770
Lehigh ............ P 159 55 183 | 1.%48 | 1.529 | 4,200 2,680 974 78 [ 1,016 | 1,004 | 4,100 1,750
936 27| 1,688 [ 1,806 | 4.960 8.160 ) 8 975 47 608 655 | 2,460 1,060

937 %63 [ 1.8 2,112 5810 8,700 76 19 242 261 9680 40

P 157 231 126 1.Mm2| 1,888 6,050 8.220 P 2 L 41 404 45| 1.670 70
978 N8| 1,689 [ 1.707 [ 4.690 2,990 P 2 244 03| 1,148 | 1,251 | 4.000 2,000

8 158 2392 188 | 1,418 1.601 | 4.400 2,800 ors M6 | 1635 1,781 | 6,080 2,850
939 105 792 807 | 2.470 1,570 979 120 | 1,340 | 1.468 | 5.500 2,350

940 19% 946 | 1.070 | 2.940 1.870 980 108 | 1,215 | 1,323 | 4.960 2,120

941 198 [ 1,483 1.679 | 4.8% 2,040 8 176 081 8 20 33 120 50

P 108 233 198 1,80 2.008| B.5% 8,520 Rl 35 844 879 | 1,49 810
2341 104 | 1,140 | 1,244 | 8.420 2,180 8 2% 983 11 103 14 430 180

942 140 | 1,278 | 1,418 8,900 2,480 8 240 984 117 | 1,184 | 1,260 | 4,000 2,000
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MOTOR VEHICLE TRAFFIC AT TRANSPORT SURVEY STATIONS—Continued

Average dally bumber of

l‘orec. a8t

Average daily number of

(New) motor vehiclea—1u24 (New) INOtOr vehicles—1vie Forecast

y of aver of aver
Oounty Route no. Stat! ge daily County Route no. [Statlon age dally
- No. trattic No, atie

Passen- Maxi» 1960 Paseen. Maxt 1w

Trucksigercars| Total | mum Trucksigurcars) Total | mum

1,000 88 268 801 830 620 B 298 1,191 41 888 424 | 1,170 640

Q. B, 1,850 274 | 1,582 ( 1,866 | 6,100 8,180 1,182 54 498 850 | 1,610 840

O. R, 1,851 872 | 8,074 | 8,446 | 9,480 5,900 3,183 49 442 450 | 1,850 40
MODLOUr ceeomamanan P 2 1,001 622 566 | 2,120 1,440 |Plke cevemeemecenaaan P 287 80 290 820 | 1,220 450
P 8 . 1,092 (] 901 96| 8,600 1,660 1,134 18 143 1601 600 ®0

8 240260 276 104 768 | 2,840 1,150 P 8 60 910 970 | 8,840 1,850
240 1,008 68 429 497 | 1,80 760 1,136 46 L 732 | 2,740 1,000
Northampton ...... P 166 66 42| 1,600 | 1,721 | 4,730 2,980 P e 288 20 470 499 | 1,800 ®0
P 159 66 200 | 2,448 | 2,708 | 7,450 4,680 1,136 206 2 9| 1,870 oo
1,004 834 | 8,000 8,424 | 9,420 5,920 . 1,187 20 4 47| 1,800 000

166 P1,006 166 | 1,628 | 1,608 | 4,660 2,930 |Fotter wocaeaeea.... 8 100 1,158 8 104 112 410 120
1,006 176 | 1,628 1,708 4,040 8,110 P10l 1,139 2 814 816 | 1,240 870

1,097 166 | 1,682 | 1,608 ] 4,6i0 2,040 1,140 18 250 77| 1,020 810

1,008 17| 1,088 | 1,200 8,800 2,080 P 102 289 26 404 430 | 1,500 450

1,099 105 968 | 1,073 2,850 1,860 1,19 15 282 247 910 270

160 P1,100 176 | 1,636 | 1,812 | 4,980 8,130 1,142 10 167 107 620 190
1,101 180 [ 1,678 | 1,858 | 6,100 8,209 8 108 18 242 258 960 200

81,102 14| 1,061 | 1,165 | 8,200 2,010 1,148 16 242 268 960 290

1,108 08 904 | 1,002 | 2,760 1,730 1,144 5 80 8 810 90

1,104 19| 1,007 | 1,216 | 8,840 2,100 8 104 1,146 1 98 108 ] 120

8 175 & 207 2 186 | 1,460 | 1,646 | 4,630 2,84 1,148 ] 58 63 230 0
8 1% 1,106 154 | 1,210 | 1,864 | 8,750 2,360 8 29 1,147 u 148 150 [ 10
1,108 52 408 460 | 1,260 800 1,148 [ o or 260 70

1,107 52 481 533 | 1,470 920 8 318 1,149 9 12 127 450 130

1,108 % 228 47 680 . 430 [Schuylkill aeeoo_. 140 P o 209 | 8.4% | 3,728 | 7.500 4,410

8 297 1,100 148 | 1,160 | 1,808 | 8,600 2,260 81,150 71 583 654 | 1,800 1,060
Northumberland ... 8 1 1,110 18 178 191 720 820 P1,151 278.| 2,257 | 9,533 6,970 | - 4,100
P 2 278 Bl 976 | 1,027 | 8,850 1,700 P 141 1,152 122 | 1,001 1,128 8.000| 1,820
1,111 42 4 836 [ 8,140 ,890 . 1,168 217 | 1,777 | 1,994 | 8.4%0 8.2°0

P 18 219 118 | 1,608 | 1,736 | 6,700 2,960 P 101 1,154 161 | 1,230 | 1,301 | 8.80 2.%0
280 68| 1,200 1,858 | 5,090 2,250 1,165 151 | 1,147 | 1,208 | 8,570 2,100

1,112 76| 1,062 [ 1,187 | 4,200 1,880 1,156 124 942 | 1,088 | 4,000 1,770

1,118 120 | 1,695 | 1,816 | 6,810 8,010 1,157 161 | 1,229 | 1,300 | 8,%0 2,000

P 161 67 8681 2,078 | 2,434 | 9,130 4,040 1,158 M| 1,118} 1,261 | 4,7%0 9,040

281 130 | "1,806 | 1,436 | 5,880 2,380 P 162 70 146 ] 1,084 | 1,210 8.3%0 1,800

1,114 248 | 1,461 | 1,600 [ 6,870 2,820 1,150 2471 1,797 | 2,044 | 8,620 8,310

1,116 506 | 8,488 | 4,078 | 16,200 8,760 1,160 U4l 1,770 | 2,014 | 5,50 , 260

1,118 236 | 1,381 1,617 | 6,060 2,680 1,161 224 | 1,624 | 1,848 5,000 2,000

B 240 1,117 46 43 88 1,80 (" 810 1,162 139 | 1,000 | 1,148 8,160 1,860

§ 289 1,118 60 583 843 [ 2,410 1,070 1,168 156 | 1,848 | 1,534 | 5,750 8.4%0

8 838 1,119 58 521 674 | 2,160 950 1,164 163 | 1,188 | 1,39 | 8,710 2,180
POITY comeeeenn... P30 & 40 282 82 844 876 | 1,080 570 1,168 154 | 1,116 | 1,260 | 4,760 2,050
8 % 1,120 88 351 884 | 1,060 680 P 185 & 200 291 ” 708 80 | 2,450 1,440
1,121 51 547 508 | 1,640 910 P 191 292 192 | 1,004 | 1,238 8,120 1,810

1,122 85 817 412 1,180 630 P 199 o8 198 | 1,230 1,434 | 8.040 2,820

1,128 84 871 405 | 1,110 620 1,188 164 | 1,026 1,180 | 8,270 1,00

81 283 86 287 822 800 490 . 1,167 263 | 1,642 | 1,906 | 5,240 8,0-0

P 81-191 & 208 284 65 778 833 | 2,300 1,270 %0 1,168 %8 720 s | 2010 1,300
81 1,124 67 548 815 | 1,600 930 8 200 1,169 19 | 1648 1,887 | 0,80 2,970

1,126 61 500 561 | 1,640 850 1,170 122 | 1,082 | 1,18 | 4,440 1,9%

8 1922 285 206 847 873 | 1,010 570 g 839 1,11 56 518 571 | 1,670 o™

P 196 286 “4| 1,08 1,117 8,070 1,900 | Snyder ......... —e- P % 7 1321 1.572| 1,704 | 6,%m0 2,10
1.126 46| 1,141 1,187 | 8,260 2,02 204 43 441 "l 1,%0 hl]

1,127 ] 057 906 | 2,740 1,690 1.172 122 1,456 | 1,678 | 5,920 2,610

- 1,128 23 578 001 | 1,660 1,020 1,178 4 858 72| 2.m0 1,150
1,1% 22 b7 550 | 1,840 50 1,174 43 s 481 | 1,800 770

1,180 22 649 871 | 1,670 970 P 2 1,176 15 161 168 620 200
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MOTOR VEHiCLE TRAFFIC AT TRANSPORT SURVEY sTATION S—Continued

Average dally number of
1924

Average dally number of

(New) motor vehicleg—! (New) motor vebicles—1924
Oounty Route no, Station|— Stat]
No. | No.
Passen- Maxi- Passen- Maxi
Trucks gercars mum Trucke!gercars] Total | mum
P77 &85 826 72 756 8,100 ,250 1,810 ;13| 2,230 1.0
P 7. 1,218 T4 Ti8 8,200 »290 1,811 129} 1,117 | 1,240 | 8,410 9,020
8 11 326 10 bi) 830 130 1,812 ns| 1, 1,159 | 8,150 1,880
1,279 8 88 840 140 1,318 189 1 1,722 | 1,911 6,200 | ' 8,110
8172 & 8% b4l 85 268 1,40 460 1,814 21 211 50 840
8 178 828 4 825 1,880 560 840 186 | 2,336} 2,521 | 6,930 . 4,100
- 1,280 86 268 1,140 480 1,815 1871 1,m12| 1,849 | 5,080 8,010
S 254 1,281 80 201 1,200 480 1,816 216 | 9,608 2,914 | 8,010 4,740
P 335 829 12 58 260 110 841 161 | 1,108 | 1,269 | 8,490 2,060
1,232 3 819 1,820 530 842 56 664 | 1,650 920
Westmoreland ..... P 6 78 144 | 1,136 8,4¢€0 2,200 1,817 23| 2,664 | 2,957 | 8,130 4,810
830 28 614 1,730 1,100 1,818 144 | 1,310 | 1,454 | 4,000 2,380
. 1,288 23 490 1,880 80 1,819 79 661 734 | 2,020 1,190
1,284 95 756 2,300 1,460 79 156 | 1.961] 2,17 | 5,870 8,440
8 00 831 61 838 2,410 1,630 1,820 244 | 8, 8,207 | 9,070 5,360
822 631 1,089 8,100 1,970 1,821 169 | 1,983 { 2,142 | 5,800 8,450
1,286 63| 1,1 8 830 2,120 1,822 128 | 1,642 1,685 | 4,5°0 2,710
1,288 48 818 2,840 1,49¢ 943 [ ] 416 480 | 1,820 780
1,287 58 903 2,580 1,640 1,923 12 13 125 840 200
1,288 61 832 2,410 1,530 1,524 8 [ 85 290 810
P 17 333 92 896 2,670 1,700 1,826 140 809 | 1,039 | 2,860 1,600
1,239 122 | 1,195 8,560 2,260 1,3% 96 610 705 | 1,940 1,160
8 118 834 40 545 1,680 1,000 1,827 41 262 803 880 490
335 44 656 1,880 1,200 344 2461 1,168 | 1,414 | 8,800 2,900
. 1,290 53 799 2,120 1,850 845 26 91 118 820 820
8 118 1,201 42 580 1,680 1,070 1,928 89| 1,797 2,170 | 5.980 8,510
K 1,292 - 491 1,420 900 1,829 28| 1,178 | 1.423| 8,0 2,810
P 119 336 136 | 2,086 6,000 8,810 1,330 89| 1, 1,776 | 4,890 2,800
1,293 1, 2,800 1,80 1,881 61 2 630 | 1,730 1,020
1,204 9| 1,617 4,360 2,710 1,332 16 151 187 460 270
1,205 82 1,28 8,640 2,820 1.8 850 730 | 2,010 1,190
1,298 126 | 1,948 5,690 8,550 1,84 ” m 788 | 2.170 1
P 120 837 132 | 2.020 6,830 8,700 1,3% 617 64 | 1,880 1,110
1,297 127 |. 1,962 5,640 8,520 1,336 N9| 1,000 1,218 | 8,950 1,090
1,298 255 | 2,491 7,410 4,m0 1,887 617 684 | 1,880 ,
8 186 838 604 2,060 1,810 P 346 64 745 09| 2,29 1,3%
* P 187 1,299 70 648 1,670 1, S a7 126 1,258 | 1.3% | 8.80 2,250
S 188 -1,300 84 838 2,490 1,580 1,838 213 | 2,128 | 9,341 | 6.440 9,810
8 288 1,301 90 270 170 1,8%9 05| 1,068! 1,158 | 8,180 1,80
Wyomlng .o g 111) %5.3?‘23 1%3 1,% s,ggg 2.;1,0 1,840 50 301 551 | 1,52 900
, 0 , 52 20 5724 1,670
8 18 1,504 12 116 480 190 ;g:; 10 sm 107 -290 '1’33
P 232 1,306 10 93 800 960 1843 b 3t 8! 2980 1,340
rPul ol L )0 20| e Prass| 38| “awez| 4| 13| 1m0
YOrk eooemccamee P 128 1,807 50 | 1,196 8.470 2,020 ’ '
81,345 59 544 608 | 1,660 980
1,308 875 2,500 1,480
8 124 350 100 o8 2,020 | 1,780 1,346 3| sS4y sy 090 550
1,309 656 2,000 1,180 1,347 16 148 168 430 260
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APPENDIX III
Average Daily Density of Loaded and Empty Truck.Traffic by Capacity Groups

groupé

Average daily trucks by capacity

673 tons
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HIGHWAY TRANSPORTATION SURVEY
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Average Daily Density of Loaded and Empty Truck Traffic by Capacity Groups—Continued

Average dally trucks by capacity groups
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COMMONWEALTH OF PENNSYLVANIA

Average Daily Density of Loaded and Empty Truck Traffic by Capacity Groups—Contin

Average dally trucks by eapacity groups
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HIGHWAY TRANSPORTATION SURVEY
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Average Daily Density of Loaded and Empty Truck Traffic by Capacity Groups—Continued
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COMMONWEALTH OF PENNSYLVANIA

Average Daily Density of Loaded and Empty Truck Traffic by Capacity Groups—Continued

Average dally trucks by capacity groups
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APPENDIX IV’

Sections of the primary highway system on which the density of motor tryck traffic in 1924 was more than

200 per day
- Daily truek
Highway section Route No. , Miles trafiic
Harrisburg—Lemoyne 4 1 908
Philadelphia—Chester—Delaware Liue 132-180 10 661
Philadelphia—Media 130 7 637
Scranton—Wilkes-Barre . [ 17 668
Philadelphia~Willow Grove 151 9 473
Pittsburgh—Springdale ;"] 16 468
Scranton—QOarbondale . [ ] 14 400
Philadelphia—Morrigville 281 13 440
Pitteburgh—Bridgeville 108 5 420
Philadelphia—Coatesville 142 8 411
Wilkes-Barre—Pittst 4368 7 898
Pittsburgh—East Pittsburgh 120 ) 846
Sunbury—Shamokin 161 15 820
Easton—Bethlehem 160 0 207
Bcranton—Factoryville 9 1 204
Jet. ¢ & 968—Shickshinny 4 18 284
Reading—Womelsdort 149 18 716
Harrlsburg—Olarks Ferry 1 18 27
Altoona—Hollidaysburg . b6 4 28
Harrisburg—Elizabethtown 129 16 264
Lock Haven—Mill Hall ] 3 250
Springdale~-Butler County Line . (Y 11 42
Philadelphia~—Spring House 153 8 241
Pottsville—Middleport - . 162 9 238
Reading—Allentow N 167 83 233
Hamburg—Pottsville . 140-141 21 228
Bridgeville—mWashington County Line : 108 4 219
Uniontown—Fairchance 119 13 ar
Lewistown—Jet. 20 & 192 29 @ 22
Reading—Adamstown 148 11 22
Pottaville—Tower Oity 199 20 208
Reading—Hamburg 160 u 206
Total mfiles 874
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APPENDIX V

3

¢

Sections of the primary highway system on which the density of toaded 5 to 7%-ton truck traﬂic in 1924

was 5 or more per day

’ Dally 573
Highway section Route No. Miles ton Loaded

Trucks
Philadelphia—Chester i 180 a
Philadeiphis—Morrisville 231 79
Chester—Delaware Lioe 139 [~
Philadelphia—Lansdowne ... 130 56
Phiiadelphia—Paoli 142 b1
Paoll—Downingtown 142 42
Pittsburgh—T @ entum 0 26
Downingtown—Coatesville 142 24
Philadeiphia—Willow Grove .. 151 23
Pittsburgh~—East Pittsburgh 120 271
ansdowne—Media 130 17
eaver—Beaver Falls - 4 16
Scranton—Wilkes-Barre 5 16
Eastonr—Bethiehem 150 14
Philadelphia—Allentown 153 14
Pittsburgh—Bridgeville 108 14
Reading—Temple 157 14
Norristown—Collegeville 140 13
Reading—Pottstown 148 13
Harrisburg—Qarks Ferry 1 12
Lancaster—Coatesville 142-215 12
Philadelphia—Norrist 145 12
Easton—Riegelsville 156 11
East Pittsburgh—Irwin 120 . u
Etna—Bakerstown T2 1
Lewistown—junction with road to Shraders 29 11
Myerstown—Hershey 139-149 11
Wilkes-Barre—West Nanticoke 4 11
Willow Grove—Doylestown 151 11
Altoona—Hollidaysburg 10
Harrisburg—Lemoyne 10
Lancaster—York 10
Seranton—Blakely 100
Tarentum—Freeport 100

Reading—Myerstown

Seranton—Dalton,

Collegeville—Pottstown

Doylestown—Riegelsville L

Lancaster—Harrisburg

Philadelphia—~Morrisville

West Chester—junction w:th Rt. 142

West Nanticoke—Shickshinn

Reading—Shillington

Bakerstown-—Butler

Beaver—Ohlo - Line

Beaver Falls—New Cestle

Chambersburg—Oaledonia Park

Chester—junction with Rt. 130

Irwin—Gr 11111 J -

Media—Kennett Square

Norristown—Bridgeport

Pittston—junction with Rt. 4

Carbondale—Blakely

Norristown—junction with Rt. 153

T

Pottsville—Orwigsburg

Reading—Tuckerton

Scranton—Moscow

Temple—Kutztown

Wesg Chester—junction with Rt. 131

‘

PR ot - bt bt bt
Bl nabounBoreE Rt el uBraBrrboRoRova R fornlalrccasEREmuliq

v-mv-q_-mwmaeaooaaoodwmcawneo

Total miles

S

1Estimated.
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A\rerage Gross Weight of Loaded Trucks By Capacxty Groups,

APPENDIX VI

(81 Weight Stations)

¥—1% tons 2% tons 34 tons 5-7'% tons
. Loaded . Loaded Loaded Losded
Station trucks Average trucks Average trucks Average trucks Average
pet day groes weight per day gross weight per day gross weight per day gross weight
Pounds Pounds Pounds
1 18 4,730 o4 9,600 ] 16,060 26 ﬁ‘??m“"'
[ ol 5,110 - 16 10,940 15 16,390 1 0,470
3 13 4,460 4 10,360 % 15,950 14 18,490
4 01 4,4 % 10,380 10 13,340 u 17,990
[ & 4,170 14 12,450 11 16,720 0 22,710
) 5 4,350 - 16 9,920 7 16,560 6 19,90
7 108 4,450 43 10,150 19 15,100 20 AN, M0
8 ] 4,580 13 10,630 [ 17,80 3 18,550
9 13 4,900 4 10,350 2 13,390 ‘1 17,610
10 [ & 4,500 3 10,100 5 1 4 1
1 148 4,20 . 10,560 £ 13,780 16 19,190
12 40 4,390 1 4 10,010 4 14,910 1 18,510
13 7 4,290 19 10,630 16 ,200 13 20,500
14 o« 4,460 10 10,020 7 15,280 9 20,050
15 ue 3,710 a * 9,980 17 15,860 14 21,960
16 49 3,760 7 11,140 7 15,170 1 15,170
17 . & 4,350 n 10,480 b 14,770 1 16,510
19 20 3,820 6 9,760 3 15,520 1 2,690
19 .4 4,110 14 10,350 E'd 14,160 ? 19,200
20 29 3,800 7 10,460 4 13,380 3 17,480
. =7 A,000 80 »490 80 18,140 150 22,540
2 &l 4,240 14 11,760 9 17,090 9 22,80
= 18 3,8% [ 9,620 (] 13,900 1 15,880
% 108 4,300 48 10,390 31 15,030 47 7,330
% 30 8,660 7 L 9,580 4 , 800 2 17,530
¥ 58 4,800 28 10,890 5 12,640
27 [ '3 4,400 13 10,010 5 12,550
» 46 4,210 9 9,650 3 10,670
2 ki 4,180 12 8,670 3 16, 700 4 22,240
k- 402 4,240 - 13 10,460 47 14,740 10 20,000
a us 4,020 28 10,070 57 19,300 12 20,500
82 108 4,120 b4 10,360 18 15,150 9 20,240
3 N ) . 4,210 15 9,890 9 14,440 4 l 20,420
3 283 8,840 ;-4 9,380 53 14,820 56 ! 20,150
35 199 4,160 3 9,620 42 14,610 a2 12,740
3% 217 3,10 57 9,%0 23 14,580 3 : 20,330
Eo 57 4,380 10 9,160 2 15,230
38 65 4,100 12 11,580 4 16,970 4 2,30
9 106 3,990 1 L 9,420 4 15,520 3 . 17,30
40 . 57 4,100 2 10,890 13 13,970 2 | 19,80
41 50 080 12 9,670 5 13,900 3 17,870
42 [ 4,550 22 10,950 u 14,490 1 21,50
43 41 4,640 13 10,340 [ 23,470 1 18,110
44 40 3,800 7 9,940 4 15,350 ] 22,
% B3 5,100 13 10,420 10 15,310 9 13,010
46 53 N 7 - 9,620 7 . 14,830 1 s
47 40 4,740 n 10,300 2 14,650
- 48 a4 3,900 29 9,710 22 14,070 b5 17,720
49 164 4,630 28 10,140 15 15,150 6 19,500
50 (] 4,100 10 10,450 12 16,680 5 19,390
[ 8 65 8,920 23 10,210 19 15,700 16 20,100
53 36 4,000 9 9,800 7 15,280 3 17,950
53 53 4,340 12 9,530 5 13,400 3 17,210
54 B 4,420 5 11,680 2 11,940
56 7 4,150 17 9,800 10 12,970 15 20,190
50 183 4,010 3 10,580 30 16,670 1 2,190
&7 43 4,470 10 10,400 7 15,700 3 19,770
58 17 3,800 33 9,840 21 14,790 [] 19,560
4 107 4,130 - 20 9,60 b 13,470 1 17,700
6 k24 4,30 [ B 10,750 4 13,160 1 17,360
o 9 4,040 n 9,680 5 14,840 2 19,800
e 47 4,010 2 10,660 8 13,500 13 19,720
[~ 140 38,890 30 9,940 23 15,210 3 19,800
64 51 4,180 14 10,620 8 14,270 13 0,780
o5 (i 3,560 16 10,250 7 14,430 11 20,260
(.3 114 4,340 385 10,660 16 14,950 14 20,100
67 18 3,560 24 9,900 1n 13,120 2 19,280
& 30 e.210? 5 9,410 1 11,260 1 18,100
® 153 4,270 2% 10,420 19 14,800 5 19,310
70 8 4,290 13 10,000 7 12,620 ] 18,910
n 73 8,580 9 10,400 5 13,000 8 18,30
T2 49 4,460 16 10,380 [ 14,340 2 19,530
s 8 4,650 & 10,080 3 16,350 1 15,140
"“ 38 4,80 4 9,300 1 13,350 1 2,410
O ¢ 90 3,730 13 10,210 1 14,110 1 17,080
] % 4,010 9 10,130 5 13,910 3 17,810
W ] 4,300 1 9,70 5 14,690 8 18,540
b 67 8,710 9 9,140 5 12,820 3 15,160
7 65 4,430 19 10,520 14 16,110 10 2,180
1348 96 4,400 40 9,540 24 15, 390 20 18,700
1350 100 - 4,100 & 9,510 23 14,010 2% 20,120

iGroes weight not available

-t
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APPENDIX VII

Average Daily Density of Loaded Truck Traffic by Gross Weight Groups
(81 Weight Stations) ‘

Dally loaded trucks by gross weight -
S8tation Total Under 6,000 6,000-11,999 12,000-17,999 18, 000-23, 999 $4,000 pounds
. Pounds Pounds Pounds . Pounds and over

1 a0 146 % 3¢ 18 s

.2 163 43 31 14 12 3
8 228 m 70 31 14 2
4 163 85 49 n 7 1
5 135 63 23 20 16 ?
6 86 50 21 8 (4 1
¥ 190 89 57 ¢ 23 15 ]
8 46 2 15 6 ]
L4 19 9 7 2 1
10 « 21 13 7 1
11 240 128 62 35 »n 3
12 54 35 13 5 1 e ———— - -
13 127 66 2 16 10 8
14 .73 3T 19 14 ] 2
15 171 108 31 15 1 [}
16 64 45 10 7 2 e o o e e -
17 82 56 19 7 1 e 1 5 o i
18 39 P14 7 4 1 [ —
19 91 52 20 12 0 1 .
20 43 20 10 8 1 ————————cea - ————
21 537 200 ] 76 o ™
22 83 43 16 11 10 - 8
23 3 16 8 [ M 1 camaceeenammaenam
24 234 93 59 40 8 19
25 43 28 10 4 1 . .
2 a1 46 35 11 .
27 87 58 b b
28 67 40 14 3
29 97 68 %2 3 ]
30 590 345 160 [ 19
81 213 106 39 20 43
32 157 92 35 20 v
33 92 55 23 9 4
1) 474 263 105 54 41
36 - . 356 174 78 50 42
36 338 206 68 32 17
37 69 47 . 18 8- 1 "
3B 85 57 10 7 3
39 128 9 2 b 2

- 40 94 49 26 18 3
41 69 45 17 . ] 1 dmm . oA
42 2 48 a1 14 8 - g i e
43 61 3 2 « 7 1 PR P
44 . 67 = 35 12 3 4
45 65 81 21 9 4 [ «eep—
46 68 46 16 5 ] O,
47 53 30 18 b
48 260 182 53 18 [
49 213 132 50 18 (]
50 93 56 20 10 a
51 123 59 28 19 15
52 55 31 13 7 4
53 ~ 73 45 20 ] 2
b4 45 31 10 ] 1
55 119 . 64 30 14 8
66 257 159 51 2% 6 . 5
57 62 34 16 8 ] 1
58 242 158 54 21 8 1
5 133 29 8 1- P ———.
60 48 10 . B 1 - ——————
61 100 83 19 7 1 SR
62 87 41 23 16 5 8
63 225 128 48 28 15 o
64 86 43 20 13 [ 4
[: 3 97 58 - 19 12 N -] 2
(i ] 182 96 48 25 10 ]
67 218 161 43 n 3 [
68 37 - 2% 9 1 1 [ED———— ———vm—s
69 202 126 50 19 ® [}
2 101 66 % 7 % 2 S
n 90 68 - 14 6 3 |
72 73 41 21 8 3 L R,
73 40 2% 12 3 1 [ ——
7 44 31 9 2 1 1
s 104 a1 18 5
76 42 22 12 8 2
w 57 31 10 7 3 R —————————
i) 63 15 4 1 v ——————————.
9 108 54 P44 14 L4 4

1348 180 82 &5 26 12 5

1850 186 1 48 20 18 ]
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