REPORT OF COMMITTEE ON HIGHWAY
TRAFFIC ANALYSIS

G E HamLiN, CHAIRMAN
Connecticut Highway Department

PRINCIPAL CONCLUSIONS OF THE COMMITTEE SINCE
ITS INCEPTION

The Committee on Highway Traffic Analysis was formed 1n 1922,
and submitted a preliminary report at the meeting of the Highway
Research Board that year. The committee has continued 1ts work on
the principle that highway improvement should be based upon present
and future traffic demands to obtain the maximum result with avail-
able funds

The following 1s a brief summary of the principal conclusions of
the committee during the past five years

1. Distinetion between a traffic census and a highway transport
survey , description of the purpose, organization, methods and
costs of conducting such surveys, the use of a highway trans-
port surtey in the classification and design of highways.
(Committee reports for 1922, 1923, 1924 and 1925 )

9 Tt is useless to consider forecasting the saturation point in the
utilization of motor vehicles except in congested urban dis- .
tricts (Commuttee report for 1924 )

8 The acquiring of adequate rights of way for future highway
development, and simphfication of the method of acquisition
to permit immediate occupancy 1s essential (Commuttee
reports for 1924 and 1926 )

4 The study of each 101d and the eliminaticn of points of conges-
tion may economically defer the need of reconstruction or
widening. (Committee reports for 1924 and 1925 )

5. In the consideration of traffic needs 1t is more essential to provide
a system of connected highways than to concentrate the
expenditures for highway improvement on a limited mileage
of high-type surfaces. (Committee report for 1927 )

6 A four-lane roadway 1s recommended when a survey indicates
that the traffic capacity of a two-lane two-way roadway will be
exceeded (Commttee report for 1925 )
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7. Expected future traffic based on the trend of motor-vehicle regis-
tration 1s reasonably accurate (Committee report for 1925.)

8 The routing of through traffic through congested areas results 1n
an economic loss both to traffic and community, and belt lines
around such areas are desirable (Commuttee reports for 1925
and 1926 )

9. The establishment of comprehensive highway 1mprovement pro-
grams, mcluding the budget necessary to carry these plans
mto effect, 15 essential (Committee reports for 1925 and
1926.)

10 Measurements of the foreign use of highways should be made at
some distance from state boundaries to eliminate local inter-
state movement (Commuttee report for 1926 )

11. Haghways should be classified 1n terms of weight-carrying capaci-
ties (Commtttee report for 1926 )

12 A mimmum speed law may be economical for Class “ A ” hlgh-
ways 1n 1ncreased traffic value (Commuttee report for 1926 )

13. Restriction of the weight of vehicles with decreased pavement
design 1s economically justified where heavily loaded vehicles
form a neghgible percentage of traffic. (Commuttee report for
1926 )

Concerning conclusion 3, the acquiring of adequate rights of way
for future highway development, the committee particularly wishes
to emphasize the urgent need 1n congested traffic areas of establishing
adequate rights of way, particularly on those sections of routes which
will be included 1n urban areas

The committee behieves that the problem of establishing adequate
rights of way 1n suburban areas and on rural highways and the present
legal methods of acquisition of rights of way should be made a subject
for intensive 1nvestigation 1n order that the most practical and expe-
ditious method of legal procedure necessary in the acquisition of
ultimate rights of way may be determined
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THE METHOD BEING USED IN THE ANALYSIS OF TIME
RATE AND CAPACITY FOR TWO-LANE, THREE-
LANE AND FOUR-LANE ROADWAYS

TIME RATE

The time rate of a road 1s affected by traffic volume and physical
obstacles as well as speed limits Within the practical carrying
capacity of a road and with favorable traffic conditions the time rate
of a road can closely and safely correspond to maximum speed hmits

THE MAXIMUM CAPACITY OF A SINGLE TRAFFIC LANE

There 1s attached a table (Table No 1) of computed maximumn

TABLE 1

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF HIGHWAYS

THEeoreTIcAL MaxiMuM Capacrry oF ONE-TrAarFFic Lane Ipear ConbpiTiONS

Speed Space
miles Space interval No of Vehicles per
per Seconds Computing interval plus vehicles in hour passing
hout mterval factor feet 17 teet 1mileline agivenpoint
2 080 1173 *500 2200 2400 480
4 085 1247 *500 2200 2400 960
6 090 1320 792 2492 ° 2119 1271
8 095 1393 1114 28 14 1876 1501
10 100 1467 14 67 31 67 166 7 1667
12 105 1540 1848 3548 1488 1785
14 110 1613 22 58 39 58 1334 1867
16 115 1687 26 99 4399 1200 1920
17 1175 1723 2929 46 29 1140 1938
18 120 1760 3168 48 68 108 5 1953
19 1225 1797 HA 14 51 14 1032 1961
20 125 1833 36 66 53 66 98 4 1968
22 130 1907 4195 58 95 895 1969
24 135 1980 47 52 64 52 918 1963
26 140 2053 5338 7038 ° 750 ~ 1950
28 145 2127 59 56 76 56 689 1929
30 150 2200 66 00 8300 63 6 1908
32 155 2273 7274 8974 58 8 1881
34 160 2347 79 80 96 80 545 1853
36 165 2420 8712 104 12 507 1825
38 170 2493 9473 11173 472 1793
40 175 2 567 102 68 119 68 41 1764
42 180 2640 110 88 127 88 413 1734
44 185 2713 119 37 136 37 387 1703
46 190 2787 128.20 145 20 364 1674
48 195 2 860 137 28 154 28 342 1641
50 200 2933 146 65 163 65 323 1615
* Minunum space

Revised September 14, 1927
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capacity of one traffic lane under 1deal conditions The assumption
18 that the cars are following one another with an interval sufficient
{o allow, at ten miles an hour, one second for the driver of a following
car to conform to the control of the driver ahead, one and one-half
seconds at thirty miles an hour, at other speeds a time allowance from
a straight line curve determined by the two points indicated. The
assumption 1s, also, that the average length of vehicle 1s seventeen feet

Under 1deal conditions, each driver signals for slowing down ‘and
fcr stopping, no account being taken of the possibility of the sudden
stopping of a car ahead If the possibility of a collision is considered,
greater intervals are necessary.

Assuming that the car ahead gives the following driver sufficient
warning so that the following car’s brakes are applied at the instant
the car ahead makes 1ts dead stop, the interval 1s braking distance
plus car length

In Table 2 the brakmg distances for zeiro per cent grade are
approximate averages from three tables compiled, respectively, by the
American Gas Accumulator Company, the Pennsylvania Department
of Highways, and the Keystone Automobile Club Factors for 2, 4, 6
and 8 per cent grades were determined by the Pennsylvania Depart-
ment of Highways’ road tests, and will be discussed 1n connection with
hills

Considering the factors of the first table, under 1deal operating
conditions, where 1t is assumed that a following car will safely brake
to reduced speed or stop in response to signals from and in the same
distance as the car ahead, 1t appears that maximum capacity of a traffic
lane with no limitation, no physical interference with traffic ranges
through 1667 vehiclesat 10 M. P H and 1968 vehiclesat 20 M P H
to the maximum of 1969 at 22 M P H, and declines through 1908
at30 M P H and 1764at40M P H t01615at50 M P H

TIHE MAXIMUM CARRYING CAPACITY OF A TWO-LANE ROAD

The capacity of a two-lane surface will vary according to the nature
of the traffic If there 1s very little slow traffic, both lanes may run
near maximum capacity, but with 10 per cent or more motor-truc\
traffic on the road, the maximum capacity of a two-lane road may be
stated as approximately the capacﬁ:y of a single lane running full

It 18 assumed:

First, that with very light traffic in one lane, this lane may be
freely used by rapidly moving vehicles of the other lane overtaking
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and passing slower-moving vehicles, and that there must be some
extended intervals in the heavy-traveled lane to permit some over-
taking and passing m the'hght lane Under these conditions the
maximum capacity of a two-lane road, with mixed speed of traffic,
18 somewhat below, but very approximately equivalent to, the capacity
of a single lane with traffic moving uniformly at the rate of speed of
the majority of traffic units of the two-lane road being measured.

Second, that as traffic increases in the lightly traveled lane, freedom
to overtake and pass 1s restricted, or frequent intervals between, the
traffic units of the heavy-tiaveled lane must be opened to permit units
of the light lane to overtake and pass, and the sum of the part capacity
of the two lanes 1s less than the full capacity of the one

With mixed traffic on the road, with travel speeds ranging from
15M P H to35 M P M, a series of determinations indicates that
the average encroachment on the left-hand lane 1n passing 15 200 feet,
and freedom to pass 1n both lanes would fix a minimum 1nterval of
400 feet 1n each lane for the rapidly moving vehicles Assuming that
these average 30 M P. H and that there are an equal number of
slower-moving vehicles averaging 20 M P. H, the total capacity of
the two-lane road would be 5280 divided by 400, multiplied by 2
and by 30, plus 5280 divided by 400, multiphed by 2 and by 20, or
1320 per hour.

These computations, with their assumptions and approximations,
take 1nto consideration the essential fact of personal equation of
driver and variety of motor vehicle Under special conditions, passing
may be accomplished 1n considerably less than 200 feet, and can be
accomplished with less than 400-foot intervals between cars 1 oppo-
site lanes, but, in general, a distance of approximately 200 feet and
an 1nterval of 400 feet 1s advisable to reduce the r1sk of accident

The average capacity as determined 1s for the 1deal condition of
uniform distribution of traffic It 1s understood that actual carrying
capacity may be greater than 1320 per hour, with attendant congestion
and hazard

CAPACITY WITH ADDITIONAL LANES

The addition of third, fourth and other lanes 1s, 1n each case, a
special problem 1nvolving local conditions

In order to secure the maximum increased carrying capacity by
addition of third, fourth and other lanes, 1t 1s necessary to assume
that, 1n general, all travel umts use the right-hand travel lane, except
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for the distance of passing slower-moving vehicles proceeding 1n the
same direction, and except that 1n the case of roads of four or six-lane
width the travel units proceeding at maximum legal speed are assumed
to travel contmuously 1n the inside lane for their direction of travel

The three-lane width 1s to be considered as approaching a traffic
center not connecting two traffic centers, and providing for a heavy
trafic of which the direction reverses periodically, as, for instance,
at a certain time large numbers of vehicles carrying people to work,
at other times returning Under this condition the heavy traffic is
probably to be figured as a full lane of rapidly moving vehicles, or
2000 passing 10 per cent slow vehicles, or 2200 1n the direction of
heavy traffic, and a comparatively small volume of traffic, probably
not to exceed 500, 1n the direction of light travel In the direction
of hght travel, opportumty for rapid vehicles to pass slow vehicles
will be conditioned upon frequency of simlar passing in the line of
heavy travel.

The four-lane width may be considered as carrying two center lanes
of rapid vehicles moving 1n opposite directions, with 10 per cent of
slow vehicles on the outer lanes, or 4400 in all

The addition of a fifth lane will probably be due to obstruction of
outer lanes by parking and would furmish effectively a three-lane
width A six-lane width might either provide two outer lanes for
parking and an effective four-lane roadway or effective six lanes with
four lanes running full and 10 per cent slow vehicles—trucks—or a
total capacity of 8800.

TIME RATE ON OVERCROWDED ROADS

When a road carries traffic in excess of its practical capacity, the
tendency 1s to reduce the speed of all the travel units to that of the
slowest and approximately double the time rate

In the case of a two-lane road, overcrowding begins when the
400 feet 1tervals shrink so that rapidly moving vehicles of one lane
cannot use the other freely for passing. .

In the case of three-lane or wider roads, overcrowding results in
foreing vehicles which would prefer to move rapidly into the slow
outer lanes and confining them there where their time rate 1s approxi-
mately doubled.
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TIME LOSS AT GRADE CROSSINGS AND THROUGH
SMALL VILLAGES ON MAIN TRAVEL ROUTES

The extent of delay caused by a railroad grade crossing varies
according to the frequency of passing trains, the time trains are per-
mitted to stand blocking the crossing, and the density of traffic

The precautionary stop i 1tself creates a delay of seven or eight
seconds Standing to permit an approaching or passing train to go
by may consume anywhere from a few seconds to five or six minutes,
according to the length and speed of the train and the time of the
automobile reaching the crossing with reference to the time of the
train passing

The time lost at grade crossings by trains stopped or shifting is not
ordinarily a considerable cause of delay, except 1n towns and cities
]'n'general, control n this respect 1s 1n the hands of town and eity
governments Abstracts from Pennsylvania state laws and of spec-
imen city ordinance are attached

The commuttee desires to stress 1ts former recommendation against
utilization of a traffic signal on a fixed base within the roadway

PENNSYLVANIA STATE LAW
P L 191-1845, No 129

Relative to the obstruction of crossings of public roads, by locomo-
tives or cars.

Unlawful for the ratlroad company to block crossings or streets o1
roads or obstruct crossings with locomotives or cars

Penalty $25 00, one-half to the commonwealth and one-half to
informer.

HARRISBURG CITY ORDINANCE

Secrroy 1 Cars not to obstruct streets, ete

18 From January 1, 1863, all railroad companies are prohibited
from obstructing the streets or highways by permitting cars, trams of
cars, locomotives, or other movable property to remain on said streets
or highways, so as to prevent free ingress or egress to all and every
person traveling on said streets or highways for a longer period than
ten minutes at one time

Penalty for violation of ordinance, $5 00

December 29, 1862
SectioNn 2 Speed of cars or trains

Not to run at a speed greater than seven miles per hour within eity .
himats. '

Penalty, $10.
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COMPARISON OF TIME RATE OF BY-PASS OR BELT
ROUTE THROUGH CENTER OF POPULATION

The comparison of time rate of by-pass or belt route with the time
rate of a route throngh any center of population 1s necessarily a
particular comparison

Under certain conditions, combining heavy local traffic with absence
or failure of staggered traffic control, 1t may be that a round-about
10oute through suburban or other residential streets may save time
over a direct route through business streets, and, similarly, that under
certain conditions a by-pass route, detouring the reduced speed zone,
may eftect a saving of time. It 1s assumed that the by-pass route 18
well defined with good pavement and satisfactory for the free move-
ment of traffic

In Philadelphia the Lincoln Highway by-pass 1s 4 5 mules shorter
than the Lincoln Highway, and there 1s a saving of twenty-nine
minutes by using the by-pass .

The north and south route by-pass 1s 1 1 miles longer than the main
route and there 1s a saving of s1x minutes by using the by-pass

Easr anp West, Route 1 1o Route 1

Time saved
Mileage Timne on by -pass
Direct 466 (round trip) 2° 38" 30” 58' 10"
By-pass 376 (round tnip) 1° 40’ 20”
NortrH AND SoutH, Route 2 T0 RouTtE 12
Direct 240 (round trip) , 1° 40" 10” 12' 40"

By-pass , 262 (round trip) 1° 27" 30”7

In Puttsburgh the by-pass 1s 6 6 miles longer than the Lincoln
Highway and four minutes was lost on the by-pass

The Lincoln Highway and Stubenville Pike, the by-pass 1s 22
miles longer than the mam 1oute and eight minntes 15 saved on the
by-pass

Time saved
Mileage Time on by pass
Lincoln Highway 212 (one way) 59” 4’ lost
North Belt 278 (one way) 1’ 3”
Lincoln Highway and
Stubenville Pike 286 1° 18 8
South Belt 308 1° 10

In Harrsburg the by-pass 1s 0 3 mile longer than the main route
and two mnutes 1s lost on the by-pass



238 HIGHWAY RESEARCH BOARD

t Route 41 To RouTes 3 anp 4, NorTH

Time saved
Mileage Time on by pass
Through 10ute via Mulberry St Bnidge,
Chestnut St and Front St 296 8”
By-pass Cameron wvia Maclay St to
Front St 324 10" 2’ lost,

EFFECT OF CURVES, STEEP HILLS, NARROW BRIDGES
ROAD.UNDER REPAIRS, CROSS ROADS, SCHOOL
ZONES, ETC, ON CARRYING CAPACITY

The effect of cuves, 1n addition to restricting passing, 1s to slow
traffic to such speed that clear sight distance 1s equivalent to the safe

’
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braking mterval for the travel speed under such surface conditions as
are present For instance, under average conditions, combining Table 2
and Figure 1, we see that a forty degree curve furnishes clear sight
distance of 154 feet oni the inner lane and 182 feet on the outer lane,
and considering both lanes, the clear sight distance for the curve would
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be expressed as 168 feet, which 1s approximately safe braking interval
for mixed 2- and 4-wheel brake traffic, 48 M P H on level ground,
30 M P H descending 2 per cent, 35 M P. H descending 4 per cent,
33 M P H descending 6 per cent and 31 M P H descending 8 per
cent, grade

Such curves as are customarily encountered on impioved roads,
except, 1n combination with very steep grades or under shppery road
conditions, do not materially slow down tiaffic although. they do tend
to create congestion, by reducing the freedom to pass The restriction
as to passing on curves 18 particularly significant by reason of the fact
that the same physical conditions which are responsible for the curva-
ture 1n the road will ordinarily make 1t very difficult to provide extra
width for passing Fog, haze or any other conditions that reduce clear
sight may be considered to reduce speed the same way as 1s indi-
cated above for curves.

The reduction, 1 capacity of roads, by steep hills 1s through the
merease of distance requued for braking to a standstall with increase
1n per cent of grades Plus grades do not have ths effect, and there-
fore we may have the unusual condition that the capacity of a road 13
greater 1 one direction than in another.

Determinations were made, with light and with heavy model pas-
senger cars at 10, 20 and 30 miles per hour, and the figures were
amplhfied to cover 15, 25, 35 and 45 miles per hour, of braking dis-
tance for 0, and for minus 2, 4, 6 and 8 per cent grades (Figure 2)

The use of these figures 13 1n. connection with. safety control on the
assumption that there 18 an abrupt stoppage on the road, as for in-
stance, caused by a collision with the necessity of the followng car
comung to a full stop Under this condition, 1t 18 assumed that the car
ahead gives the following driver some indication of the impending
acerdent and that the biakes of the following car are apphed at the
instant the road 1s blocked ahead The safe braking distance measures
the space mterval and adding the length of the car gives the figure to
he divided nto 5,280 and multiplied by the speed m miles per hour to
indicate the capacity of road on various grades

Figure 2, drawn from Table 2 and showing curve of Table 1 for
comparison, 1llustrates varymg capacity on 2, 4, 6 and 8 per cent
grades, with various speeds

Tn the case of long steep grades where descent is 1n second gear, the
relation of braking distance to speed remains the same

The effect of g1ades, whether operated in high or in second gear, on
iraffic under proper control, 1s to reduce speed without reducing 1m-
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terval between cars and the result is decreased carrying capacity For
any given hill, the capacity 1s reduced to a percentage that 1s expressed
as the ratio of the rate of speed on grade to rate of speed on level
ground with same safe braking 1nterval Shppery road conditions
can be treated 1n the same manner

School zones, narrow bridges, road under repairs, and other con-
ditions that require slowing down but permit continued operation 1n

Capacity of T7Traffic Lare
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§

N
g <. o
= e ]
\

§

5

g D

§ | Sty
g
\%%

:
N
§
o

§

Single Troffrc Lime - Vehicles

[\]

Q
N
3

/5 2o 25 Jo I5 #0
Speed 1 Miles per Hour
Figure 2 )

umnterrupted lanes at lessened interval do not reduce carrying
capacity. '
" Narrow bridges and repair operations that necessitate one-way
travel, reducing a two-lane width to a one-lane width, decrease capacity
by the loss of time in startng plus a loss 1n proportion to the length
of the one-way section due to necessity of clearing the section before
starting the opposing trafic

School zones, cross roads, railroad crossings, repair operations and
other conditions that actually stop traffic reduce road capacity, accord-
ing to frequency of the stops, by the percentage of loss of time to the
average vehicle This loss of time may be measured by the time of
standstill plus an allowance of time, (not the entire time) for resum-
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1ng normal operation, as a percentage of the total (normal operating
plus standstill plus mntermediate) time The most usual occurrence
of reduction of capacity through halting of traffic 1s in the case of a
highway entering a city without the benefit of traffic control and under
{his condition the capacity of a road may be reduced fifty per cent or
more

Each stop causes loss of time which may be expressed as.one-half of
the time of braking to stop, all of the standstill time, starting time and
one-half of the time required to accelerate to traveled speed.

The braking to stop loss is ordmmarily to be included as part of the
standstill loss since the time lost by a line of vehicles 13 equivalent to
the time lost by the leading car, and there 13 usually sufficient latitude
in the enforcement of the hight control so that cars passing the stop
light 1n the mstant of change continue

Stop-watch observations at Fourth and Market Streets, Harrisburg,
Pennsylvama, for traffic leaving the business district under approxi-
mnate, open road conditions, indicate three-second yellow flash, tharty-
second red flash, one-second loss 1n starting, seven-seconds loss in ac-
celerating, total loss forty-four seconds

The accelerated speed on Market Street was about 18 M P. H. On
actual open road, accelerating further from 18 M. P H to 30 M.P H.
would occasion no additional loss of time as the interval between the
cars would widen out with further acceleration of speed. With one
such stop 1 a mile, a car travelng 30 M P H. would operate two
minutes, or 120 seconds out of 164 seconds of time, and the driver’s
loss of time would be 27 per cent which would also represent the loss
in carrying capacity of tha road With two stops 1n a mile, the oper
ating time is 120 seconds 1n 208 seconds, and the loss is 42 per cent.
Similarly, wath three stops per mile, the loss 1s 52 per cent.

The study of the reduction of carrying capacity for any road is
simplified by the realization of the fact, that the limitation, so long as
it does not reduce the carrying capacity below the required capacity, is
not serious The traffic on the majority of roads 1s relatively low at a
point of junction or of entry A short section adjacent to the point of
junction or of entry, then, is the cntical section where the carrying
capacity of the road should be 100 per cent. At such points on the road
as the natural variation of traffic shows a 20 per cent reduction below
that of the point of entry or junction, as for instance, any physi-
cal condition of the road decreasing the capacity, providing it does
not decrease the capacity more than 20 per cent, is in this respeot
immaterial.

I3
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FUTURE OF MOTOR TRUCK AND OMNIBUS TRAF-
FIC AND DEVELOPMENT OF COMMON
CARRIER BUSINESS

In forecasting the future traffic on lughways outside of munici-
pahities, an 1mportant factor 1s the development 1n the utilization of
the motor truck and omnibus The following predictions, based upon
available data and trends in the development of commercial highway
transport, are submitted for consideration when the amount and char-
acter of commerecial traffic on lmghways are being estimated

There will be a constant diminution of the percentage of through
commercial motor truck traffic on streets of intercepted municipalities
as by-pass highways are made available around urban districts.

There will be a slight increase or stability in the percentage of
motor.trucks of pay-load capacities of five tons or over 1n urban areas
The following annual production data as compiled by the National
Automobile Chamber of Commerce indicate this trend 1922, 2 9 per
cent, 1923, 23 per cent, 1924, 3 2 per cent, 1925, 41 per cent,
1926, 3.5 per cent.

There will be an increase 1n the haulage ot heavy loads carried on
three axles especially after legislation favorable to six wheel vehicles
18 mcluded 1n state statutes

Motor buses may be expected to have the maximum over-all-width
allowed by legislation. Apparently the most general legal maximum
width of 96 inches will not be modified in the near future However,
the Califorma practice of allowing common carriers to have a maxi-
mum width of 102 inches when used on roadways exceeding 15 feet 1n
width, may be an indication of the adoption of special legislation. 1n
other states

Steam railroads gradually will turn over short hine passenger traffic
to motor buses and the haulage of less-than-carload freight up to dis-
tances of from 30 to 50 miles, to motor trucks There will be an. n-
crease in the utilization of motor buses and trucks by railroads either
owned by or under contract with the railroads, providing that safe
methods of handling mail and express can be assured

Abandonment of many short line steam railways, as now operated,
will be followed by replacement of rail cars by the utilization of motor
bus and truck service on public or private highways

Tt 1s self evident that the development of common carmer highway
transport will be affected by future national and state legislation. As
there appears to be general agreement on the part of operators, users.
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and the public as to the desirability of control of operation of common
carmer passenger highway transport service following the obtaining
of certificates of public convenience and necessity, no fundamental
variation from current practice, where sound and equitable legislation
has been adopted, 1s apparent It 1s not anticipated that there will be
a general adoption, 1n the near future, of legislation governing the
operation of common carrier freight highway transport service

1

AUTOMOBILE OWNERSHIP AND USE OF
THE HIGHWAYS

From a study of the license numbers of cars passing the traffic
stations 1 Tennessee and the registration records 1n the office of the
Regstration Bureau 1t was found that there was a close relation
between. the rural and urban ownership! and rural and urban vehicles
on the roads By urban 18 meant all vehicles 1n incorporated vallages
and cities, and by rural 1s meant all other vehicles

COMPARISON FOR STATE
Rural ownership 340 Urban ownership 660
Rural travel 330 Urban travel 670

CoMPARISON BY DIvVISIONS

Rural Rural « Urban Urban
Division ownership travel ownership travel
No 1 390 410 610 590
No 2 328 290 672 710

No ¢4/ 290 285 710 715

Tn as small a unit as the county where one or two stations are located
there 13 enough conformity 1n percentages to indicate an approximate
relatign between the rural registration and rural travel, and urban
registration and urban travel

The following conclusions appear to be warranted for areas similar
to Tennessee:

1. That the travel on the roads 1s proportional to the location of
yownership for both rural and urban travel.

2 The relation between ownership and travel is not a straight
line relation though the two percentages.increase or decrease
together.

3 The smaller the area considered the greater 1s the effect of local
conditions and type of road.

/
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MARYLAND AERIAL TRAFFIC DENSITY SURVEY

In cooperation with the State Roads Commussion of Maryland,
there was organized a plan to take aerial photographs of the traffic
on the Washington-Baltimore Road on July 4, 1927 Arrangements
were made accordingly with Major Tipton, of the Chesapeake Air-
craft Company of Baltimore, to take the pictures, beginning at the
city Ime of Baltimore, starting at 4 30 P. M

The time of the day was chosen which was expected would yield
the largest traffic density—some time between 4 and 6 o’clock 1n the
afternoon Therefore, the exposures were made as late in the after-
noon as was deemed practicable to have remaining sufficient light
for good negatives Exposures were made continuously to the District
of Columbia line, a distance of about thirty miles. The actual flying
tume was approximately twenty-seven minutes, during which 126
exposures were made from an altitude of 3600 feet. The overlap of
one picture with the following 1s about fifty per cent and the
camera used was such that at this elevation the scale of the pictures
was 1 inch = 300 feet. Enlargements to different scales were made,
and 1t was finally decided that the photographs should be enlarged
to give a scale of 100 feet to 11nch The resulting pictures were excep-
tionally clear and show sufficient details to 1dentify traffic readily.

It will be appreciated that this photographic record of the road,
which 1ncludes a strip of land approx1m'ately 2000 feet on either side
of the line of the Washington-Baltimore Highway will prove of value
in many other ways than for the 1mmediate purpose of studying traffic
movement,

In connection with the airplane-picture survey, there were stationed

two observers at each of four different points along the road. These
observers counted the traffic every five-minute interval in each direc-
tion during the period from 3 o’clock unt1l 6 There were, 1n addition,
six motor vehicles with white sheets drawn over the tops, which
started from fixed stations at certain times, so that they would be
meluded 1n the pictures at different pre-determined points along the
road. These spot cars, as they were called, kept a log of their speed
and mingled with the traffic, trying neither to overtake nor to hold 1t
back. ;
There was also a party of observers stationed at the overhead bridge
at Muirkirk, who counted the traffic 1n each direction from 4 until 5
o’clock, and, in addition, during this time exposed ordinary camera
pictures every minute.
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Trom the total of these data 1t 1s evident there exists a very com-
plete record of the traffic movement during the hours counted In
addition, there have been taken from time to time, during hours when
a large amount of traffic was expected, additional counts for purposes
of comparmg the density observed on July 4 with the traffic density
occurring at other times

Owing to the fact that the airplane photographs were completed
and received but a comparatively short time ago, there has not been
opportumity to make a detailed study of them, so that at present only
general deductions can be made The first thing that strikes the eye
15 the many open spaces, extending for a quarter of a mile or so,
where there 1s comparatively httle traffic, also, that there was no ten-
dency for the various groups of vehicles to exceed 30 miles per hour,
although the allowable speed limit as posted at itervals along the
road 1s 40 miles per hour

The attached table shows the results of the traffic counts at the
different stations, taken on July 4, also on July 17, and again on
October 2 The number of vehicles in each direction on July 4 was
approximately the same It 1s seen that the greatest number of vehicles
per fiveminute mterval, reduced to the rate per hour, 1s 1968, the
average at this station (P-3) near the District of Columbia line, for
the actual three hours counted being 1390, and the mimmum rate for
a five-minute interval being 912 per hour This traffic count was taken
near the District of Columbia line just before traffic divides, 1n going
from Washington between the Baltimore Road and the Defense
Highway leading to Annapolis This latter road evidently took, as an
examination of the table shows, about one-third of the traffic noted at
the District of Columbia line station, indicated as P-3 On the
remainder of the road the actual traffic was a hittle over 800 per hour
\with a maximum for five minutes of about 1200 per hour, and a
mimimum rate of between 500 and 600 per hour

The condition of the road under this traffic varies from the clear
spaces to two lmes of vehicles moving in opposite directions, the
average spacing of vehicles being, perhaps, six or more car lengths
These crowded sections would extend for several hundred feet, and
would be followed by a comparatively clear stretch of road. Until
a more detailed study 1s made of the airplane photographs, only these
. generalizations can be made

The results of further study, it 18 now planned, will be submitted
1 a future report of the committee.
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, TABLE 3
UNIVERSITY OF MARYLAND, COLLEGE OF ENGINEERING

Trarric CounTs, BaLTIMORE-WASHINGTON Roap, Juuy 4, 1927

Max and min

Actual number of \verage rate per hour
vehicles number based on traffic
- A \ vehicles for 5 m: intervals
Station 3-4PM 4-5 5-6 per hour ———H
B-18 near City Line—Bal-
timore 3 809 860 857 842 1284 522
P-1 Lauel 835 739 826 800 1236 504
P-2 College Park 940 769 881 863 1188 600
P-3 near D C Line 1357 1312 1502 1390 1968 912
Muirkuk 736

N

TrarFic COUNTS AT MUIRKIRK, BALTIMORE-W ASHINGTON Roabp, JuLy 17, 1927

Max and min

Actual number Average rate per hour
of vehicles number based on traffic
——A vehicles for 3 m1 interials
4-5P M 5-0 6-7 7-8 per hour
504 673 671 595 607 924 348

TrarFic COUNTS AT MUIRKIRK, BALTIMORE-WASHINGTON Roan, Ocroser 2, 1927

Max and mn

Actual number of Average rate per hour
vehicles number based on traffie
— A ~ vehicles for 5 m1 intervais
1-2P M 2-3 3-4 4-5 56 6-7 per hour
South
222 272 322 366 505 575
North

315 350 383 414 335 340

537 622 705 780 840 915 733 1284 348

NEW TRAFFIC FLOW RECORDER IN USE ON
OLEVELAND TRAFFIC SURVEY

J G McKay
Unated States Bureau of Public Roads

A new device, designed to measure and record the speed of a vehicle
at any 1nstant during a run or trnp and simultaneously to record the
elapsed time and distance since the beginning of the run, 13 being
used by the Bureau 1n connection with the highway-planning survey
now 1in progress 1n cooperation with the County Commissioners of
Cuyahoga County, Ohio, 1n the Cleveland Metropolitan Region

The device consists, essentially, of a clock, a speedometer, and an
odometer, the three so mounted as to be within the field of a motion-
pieture camera, with which they can be photographed simultaneously



