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Preface

THE two papers on highway channelization included in this bulletin were pre-
sented at the open meeting of the Committee on Channelization at the Highway
Research Board's Thirty-Second Annual Meeting.

The paper presented by W. R. Bellis, chief of the Traffic Design and Re-
search Section of the New Jersey State Highway Department, '"Directional
Channelization Design," describes unique methods for the efficient movement
of traffic through high-volume intersections at grade by the use of channeliza-
tion. With continued rapid increases in motor-vehicle traffic, it is apparent
that grade separations cannot be provided at all major intersections. The
methods which have been developed by the New Jersey State Highway Depart-
ment for reducing traffic accidents and congestion at high-volume intersections
through the use of channelization offer a challenge to those courageous design-
ers who are seeking a solution to severe traffic conditions where funds may
not be available for the construction of costly grade separations. The tech-
niques described by Bellis will receive wider application in highway design in
the coming decade.

The paper presented by L. F. Heuperman, urban designer, Idaho Depart-
ment of Highways, entitled "Determining Widths of Pavements in Channelized
Intersections," describes in detail a practical method for designingpavements
at channelized intersections by checking the design through the use of scaled
models of typical motor-vehicle types. The design data developed and as-
sembled by Heuperman .will prove of inestimable value to highway and traffic
engineers.

Precise principles of functional channelization design have not been de-
veloped nor generally accepted. The contributions of Bellis and Heuperman
represent an important supplement for the highway designer 1n the application
of recognized principles of geometric highway design to the design of the chan-
nelized highway intersection at grade.

— EUGENE B. MAIER, Chairman,
Committee on Channelization
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Directional Channelization Design

W. R. BELLIS, Chief, Bureau Traffic and Safety Research,

New Jersey State Highway Department

IN January of 1950, the New Jersey State Highway Department reconstructed the
intersection of Routes 1 and 25 (Communipaw Avenue) in Jersey City by a unique
design which, although it did not use a bridge, proved to serve traffic as well as
could have been done with a cloverleaf design. The design includes separate
direct roadways short-cutting the center of the intersection. Traffic at the points
of crossing is controlled by traffic signals. The locations of the points of cross
traffic are designed for normal travel time between points and the best traffic
signal synchronization. The number of lanes at each signal is a function of the
traffic volume to be served and the signal capacity per lane.

As demonstrated by four intersections constructed by the New Jersey State
Highway Department, an entirely new field has been opened to the designer. It
is the purpose of this paper to submit proven evidence of the new design tech-
nics, to illustrate traffic behavior suggesting more advanced application and to
present untested but probable ultimate designs.

The existing intersections do not express freedom of design. They were
limited severely by restrictive right-of-way costs and the revisions were adopted
as measures to improve existing conditions. Nevertheless, there are design
features which are taken advantage of by a few drivers, thereby, increasing
the efficiency of the intersection. If these featuresare refined sothatall drivers
can use them, the efficiency is increased still more.

A study of these features and accompanying traffic behavior suggests an ulti-
mate design, without the use of bridges, which would permit the free flow of all
streams of traffic without the need for stopping and without the need for deviating
from reasonable, normal vehicle speed.

@ DIRECTIONAL channelization is that
at-grade-intersection design which pro-
vides for all traffic movements being
made without deviating from a normal
short-cut path and in which separate
roadways (or channels) are provided for
turning movements in order to localize
the points of conflict between cross move-
ments. At a four-point intersection there
are twelve basic traffic movements and
gixteen basic cross movements of traf-
fic. Figure 1 shows these movements
and conflicts. In this figure all move-
ments are shown directionally.

All of these movements and crossings
must be made at any four-point inter-
section, but the manner of crossing is
different for each type of design.

At simple intersections at grade, all
of these crossings are made withina

small area which has no more capacity
than one of the roads with no turning
movements. The capacity of the inter-
section can be increased by pavement
widening adjacent to the intersection and
easing the turning radius for right turns.
However, the capacity for left turns is
not improved.

At traffic circles the crossings are
made by first merging the movements
and then separating the movements. That
is, the crossings are made by cross
weaving with the crossing vehicles travel-
ing in the same direction. Although the
capacity of a traffic circle is no greater
than the capacity of a simple intersection
having the same approach widths, it can
handle larger volumes without the aid
of traffic signals. Volumes in excess of
the capacity of a traffic circle canbe
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passed through a simple intersection at
grade with traffic signals.

At grade separations of the cloverleaf
type, the straight-through movements are
separated by a bridge, but each left turn
must cross weave with two of the other

\!V

Figure 1.

left turns, in addition to traveling a long,
indirect path. The traffic demand at ex-
isting well-designed cloverleafs has ex-
ceeded the capacity where heavy left turns
occur.

At a directional interchange all cross-
ing movements are separated by bridges.
Except for three-point intersections, com-
plete directional interchanges have not
been used. The four-level interchange 1n
California is sometimes referred to as a
completedirectional interchange, but this
is not completely directional in that the
left-turning movements leave the main
roadway on the right. The capacity of a
true darectional interchange is unlimited,
it merely being necessary to increase the
number of lanes to provide for greater
capacity.

The absolute capacity of a four-point
traffic circle with equal traffic on all
approach roads and even distribution for
right turns, left turns, and straight
through is reached when the total traffic
using the intersection is 6,600 cars per
hour. Volumes of this magmitude have
been approached at existing circles. The

absolute capacity of a cloverleaf for the
same conditions is reachedat 13,200 cars
per hour. This volume has not been
approached in actual practice, although
the traffic demand onone part of the
cloverleaf has exceeded the capacity.
Cloverleafs have not been designed up to
their full capacity, probably because the
cost would then be greater than a direc-
tional interchangeor a special grade sep-
aration with directional interchange prin-
ciples used in part of the intersection.

The capacity of directional channel-
ization in its ultimate development, like
directional interchange, is unhmited,
and this design could eliminate the need
for stopping any vehicles, even though
there are no bridges provided. Despite
these possibilities, highway designers
have been guilty of shunning the use of
channelization and traffic signals. Since
it appeared that the grade-separation
principle was the pinnacle of intersection
design, efforts were concentrated on ex-
ploring the possibilities of applying bridges
and ramps or interchange connections.
Traffic engineers have used traffic-sig-
nal control and channelization as measures
to increase capacity of existing inter-
sections, mostly as simple alterations
within existing right-of-way or curb
lines. As a result of this restrictive ap-
plication, there has been some misuse of
both traffic signals and channelization, re-
sulting in an accelerating general dislike
for both. Actually, the use of traffic
signals and channelization provides a
great opportunity for the economical
solution of many traffic problems, pro-
vided that joint use is made of design and
traffic engineering. A good designer
must also be a good traffic engineer and
vice versa.

Despite the tendency to consider traffic
signals and channelization as a low type
of intersection design, sufficient applica-
tions have been provided to allow obser-
vations of traffic behavior and an analysis
of such design in a manner suitable for
reliable comparison with other forms of
intersection design.

The New Jersey State Highway Depart-
ment has used a combination of channeliza-
tion and traffic signal control at four
major intersections where traffic vol-
umes were far in excess of the capacity
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of the then-existing intersection and
where, at each location, it had been plan-
ned to construct a grade separation to
overcome the congestion. The average
saving was more than $1,000,000 per
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intersection. These intersections, plus
a fifth which does not utilize traffic sig-
nals, are shown in the illustrations.
None of these intersections provide com-
plete directional channelization, but all do
illustrate practical applications of the
principle.

Figure 2 shows the intersection of
Routes 1 and 25, Communipaw Avenue, in
Jersey City. This intersection has been
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in use since January 1950, and was de-
scribed in a previous report. At this
location there are two very-heavy left-
turning movements, so directional chan-
nelization has been provided in two
quadrants.

It is readily seen that the intersection
shown in Figure 2 could be modified to
provide diagonal roadways in the other
two quadrants to further increase the ef-
ficiency of the intersection. It would
then be the typeas illustratedin Figure 1.
Expensive gas stations occupy the two




quadrants in question. Figure 3 shows the
A.A.D.T, volumes at this location.
Note that the left turns in the two unde-
veloped quadrants are each about 1,000
cars per A. A. D. T., which are not small
left-turn volumes, but the other two left
turns are over 5,000 vehicles A. A.D.T.
Figure 4 shows the existing signal offsets.

At this location the signals are on a
60-sec. cycle with an even distribution of
green time for conflicting movements.
Numbers 0, 15, 30, and 45 indicate the
relative beginning of the green signal

200FEET
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Figure 5.

for the movements illustrated by the
arrows at the points of cross traffic in-
dicated. The offsets with the added road-
ways would be as shown in Figure 5.

Note that progressive offsets are pro-
vided for the straight-through movements
and simultaneous offsets for the left turns.

At the Communipaw Avenue inter-
section, nearly all drivers are familiar
with the intersection by virtue of repeated
use, and there are no high speeds such as
experienced in rural areas. High speed
here 1s 40 mph. with 50 mph. rarely ex-
perienced on the adjacent roadways.
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Thesetwo factors, familiarity and reason-
ably slow speed, tend to make it relatively
easy to control traffic with traffic sig-
nals. As the speeds become faster, it
is more difficult to stop the vehicles, not
because of the driver but because of the
controlling devices. Drivers will respond
to signal control at high speed just as
readily as at low speed if the regulatory
message is clearly legible.

Lane marking has not been used fully
at this intersection, tending to reduce
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efficiency. On roadways where two and
three lanes in onedirection are provided,
some drivers overlap lanes and, on
curves, cut corners into adjacent lanes.
Proper lane marking would reduce this
and improve efficiency still more.

Figure 6 shows the Tonnele Circle
revision at the intersection of Routes 1
and 25 in Jersey City. This revision

proved that channelization with signals,
even though there seemed to be many
signals, had a muchgreater capacity than
It also proved

the former traffic circle.
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Figure 12.

that traffic-signal timing and coordination
and lane requirements could be pre-
determined and designed to adequately
serve the traffic to be expected. Lane
marking was used extensively and drivers
respect it admirably, even though most of
it is on difficult curvature. Illustrated
here is the driver's obedience to the
stop signal, even at locations where 1t 1s
desired that he continue. At some loca-
tions, because of the compactness of the
intersection, drivers see signals that are
meant tocontrol other movements. Prop-
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er shielding has not yet been placed. At
this location speeds are also relatively
slow. A normal high speed is 30 mph.,
and 40 mph. is rare on the approach
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roads. Most drivers are repeaters,
although strangers are not uncommnion.

Figure 7 shows the A.A.D.T. volume
at this location. Note that the volumes
shown do not include the overhead struc-
tures.

At theintersection of Routes 42 and 45,
in Camden (Fig. 8), further support of
thedirectional-channelization designprin-
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ciple was furnished. Lane marking was
used extensively and effectively. Traffic
behavior has responded favorably at this
intersection, which is admitted to be quite
complicated because of the many parallel
roadways in a minimum overall width.
The speeds are noticeably faster than at

the two intersections in Jersey City.
Speeds of 40 mph. are common, and
50 mph. can be expected on approach
roads and even through the intersection.
Higher speeds would be rare, although
probably experienced along Route 45.

Figure 9 shows the A. A. D. T. volumes
at this location. It should be noted that
one left-turn movement 1s 6,000 cars per
day. The plan 1llustrated provides ample
capacity for the left-turn movement, which
could not be obtained by conventional
designs at grade.
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Frgure 16.

At the intersection of Routes 25 and
S-28 in New Brunswick (Fig. 10) further
support has been added for the basic
principles of channelization and existing
congestion hasbeen removed. The design
permits a choice of two routes to go
straight throughon Route 25. The intend-
ed movement 1s that Route 25 traffic
should go straight through, but when the
signal is red these drivers can swing to
the right on a green arrow, for right
turns, and then continue around the circle,



bypassing the traffic signals. Many
drivers have been observed to take ad-
vantage of this opportunity, andif itis
practiced during periods of hght traffic,
there should be no reason to attempt to
discourage it; but if 1t 1s practiced dur-
ing peak hours, it may be necessary to
alternate the secondary points of cross-
ing by the use of synchromzed traffic
signals. Observations indicate that about
200 cars per day are using the circle
route in place of the straight-through
route, compared to 9,000 cars per day
using the straight-through route. Fig-
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ure 11 shows the A.A.D.T.
this location.

At this intersection it is also pos-
sible to use an alternate route around
the circle to make either of the left
turns from Route S-28 to Route 25. Ob-
servations 1ndicate that about 400 cars
per day are using the circle route, com-
pared to 1,200 per day using the direct
route on one of these left turns.

The speeds for Route 25 straight
through are probably higher than for any
of the desired channelized intersections
mentioned above. Route S-28 speeds are

volume at

9

moderate with a normal speed of about
40 mph., while a high speed of 45 is
rare in the vicimty of the intersection.

On Route 25, speeds of 50 mph. are
common, and 60 mph. can be expected
occasionally.

Figure 12 shows an application of
directional channelization without use of
traffic lights. This is at the intersection
of Routes 37 and 39 in Hamilton Town-

T0 NEWARK —=

INTERSECTION OF

ROUTE 258 LAWRENCE ST
RAHWAY DEC [982

Figure 18.

ship, near Trenton. At this location, the
R. O. W. available limited the size of the
basic circle, but an adequate facility was
provided by adding separate roadways for
two of the left-turn movements. Figure
13 shows the A. A.D. T. volumes.

After completion of the first directional
channelization project at the Communipaw
Avenue intersection, abservations led to
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the conclusion that the directional chan-
nelization served traffic better than could
have been done by a cloverleaf. To check
this conclusion, comparative time studies
were made using one quadrant of a heavily
traveled cloverleaf at the intersection
of Routes 4 and 17 in Paramus (Fig. 14).
These studies show that (1) left turns
require 13 sec. less time when made
directly with signals at the Communipaw
Avenue channelization than on the clover-
leaf without signals; and (2) for the equal
distribution of left turns, right turns, and
straight-through volumes, a cloverleaf
would be 3 sec. faster per average car
than a completed directional-channelized
intersection of the Communipaw Avenue
type and size. This 3 sec. could be elim-
inated with further refinements of the
directional-channelization principle. Di-
rectional channelization, therefore, is a
better choice of design than would have
been a cloverleaf.

The intersection at Routes 1 and 25,
Communipaw Avenue, in Jersey City, and
at Routes 42 and 45 in Camden are the
two best examples of directional channel-
ization. The one at New Brunswick (Fig.
10) is not directional channelization, be-
cause the left turns must first turn right.

This type might better be classified as
"controlled channelization." It is in-
cluded here, because it employs the same
basic principle used in directional chan-
nelization. The basic principle involves
the volume of traffic that will use the
various parts of the intersection, the
traffic distribution per lane and per traf-
fic signal cycle, the capacity per lane
per traffic signal timing, the acceleration
of vehicles after stopping, the speed of
vehicles through the intersection, and the
coordination of design to fit these and
other traffic behavior factors.

Many of these factors of traffic be-
havior have been developed into mathe-
matical expressions or applications which
are essential to the delicate balance of
traffic behavior and design necessary for
satisfactory operation. This science of
traffic behavior can best be expressed
by a coined word "traffodynamics, ' which
would mean that branch of mechanics that
treats of forces and laws of traffic. The
Tonnele Circle and the New Brunswick
Circle revisions are examples of con-
trolled channelization using the technics
of traffodynamics. A thorough under-
standing of traffodynamics is very valu-
able in a completetreatment of directional
channelization, but it will be discussed
separately at a later date.

Just as there is a need for coining the
word traffodynamics, there is also a need
for abetter termthan directional channel-
ization to include all such especially de-
signed channelizations producing inter-

OESION SPEED SOMPH
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Figure 20.



section types of large traffic-volume
capacity without the use of bridges.

Channelization involves the direct
crossing at approximately right angles
of two streams of traffic, and therefore,
the right-of-way at the crossing area
must be alternated, generally by the use
of traffic signals. The signals must be
capable of effectively stopping the moving
stream of traffic before the other stream
enters the crossing area. This 1s difficult
to do on high-speed roads with the traffic
signals that are used as standard today.
Nevertheless, with amber signals before
the red signals, with the use of all red
periods and good coordination at adjacent
signals, good results areproduced. Prob-
ably a strong influence contributing to the
reluctance to usetraffic-signal control on
high-speed roads is the inadequacy of the
type signal. There is a need for a more
positive signalbeforedirectional channel-
ization can be fully applied.

The projects so far completed do not,
by any means, indicate thefull possibilities
in the principle of directional channel-
ization. It is a field where the designer
can have wide opportunities for imagina-
tion. Figure 15 illustrates a treatment
of a major and minor road in which the
straight-through traffic on the major high-
way is never required to stop but, in-
stead, alternates i1n using Roads A and B.
When highway traffic is using Road A,
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the highway has a green traffic signal
along Road Aat Pomnts 1, 2, and 3.
The minor road has a red signal at Point
3 and a green signal at Points 4 and 5.
The highway traffic is kept off Road B by
red traffic signals at Points 1 and 2.
Red signals also face Road B traffic at
Points 4 and 5. If a vehicle approaches
on the minor road, it will have a green
light at 4 and 5 but a red light at 3. By
the use of traffic-actuated detectors at
Points 4 and 5, the signals at 1 and 2 are
changed to red for Road A and green for
Road B. Traffic on the minor road must
stop at Point 3, and after sufficient time
has elapsed for traffic to clear out of
Road A, the minor road will receive a
green light at Point 3 and Road A will get
a red signal at Point 3. Before the first
car from Point 1 or 2 arrives at Points
4 or 5, the signals at 4 and 5 change to
red for the minor road and green for
Road B. Vehicles on the minor road
move from Pomnt 3 to 4 or 5 and wait
for the signal system to go back to the
original phase. The distance between
Points 3 and 4 or 3 and 5 is dependent on
the frequency of vehicles on the minor
road. A distance of 100 ft. available for
storage would satisfy a minor road hav-
ing an average daily volume of 2,000 if
two lanes in each direction were avail-
able in the storage area. The distances
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from 1to 3 and 3 to 2 are such that the
alignment on the B roads will satisfy
curvature standards for the design speed.
The success of this type of design
depends upon, in addition to the effective-
ness of traffic signals, the ability of
drivers to make the switch from Road
A to B, and vice versa, when so directed
by the signals. Observations of traffic
behavior indicates that drivers will re-
spond to this type of control. Where the
opportunity exists, some drivers can be
observed making this movement, even
under relatively difficult conditions.
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At the intersection of Route 25 and
Lawrence Street in Rahway (Fig. 16), this
maneuver has been observed since about
1939. As recounted previously, a similar
movement is now found at the New Bruns-
wick Intersection of Routes 25 and S-28.
It is quite certain that the movement
occurs at many other locations, but the
Lawrence Street example can be readily
related to design.

Traffic signalscontrol the intersection
proper, A, with no signalsused at Point B
or Point C. The leftturn comingfrom the
direction of C is very heavy. Because of

this, the one-way roadway from C to B
was built in 1930. Left turns at A are
prohibited and the heavy left-turn move-
ment is directed to B by signs.

When the amber signal appears, which
is 5 sec. long, to be followed by the red
signal, vehicles which intend to go straight
through on Route 25 can often be observed
to swing right, as though to make a left
turn, but when arriving at A they turn
right. In this way they continuebeyond A,
whereas other vehicles, which a few
seconds before were in front, are now
behind, waiting at the traffic signal. This

TRAFFIC FLOW DIAGRAM
INTERSECTION OF
ROUTES 4828
WOODRRIDGE CLOVERLEAF OEC.I952
1982 AA.Q.T.
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maneuver depends on quick thinking on the
part of the driver. He must be close to
Point C but not beyond as the amber first
appears. He mustbe ableto do it smooth-
ly, and he mustbe sure that there are not
many vehicles already waiting to complete
the left turn, or otherwise he will be
caught with a red signal on Lawrence
Street, in which case he will lose more
time than if he had stayed on Route 25.
Through traffic on Lawrence Street is
small (Fig. 17) but the Route 25 through
traffic is very heavy, so it is essential
to separate the left turn.

During the course of these basic ob-



servations, the local police erected a
sign reading "No Right Turn' in an effort
to stop the maneuver, which they claimed
was beating the light or evading the in-
tended regulation. The sign was removed
after a couple of weeks.

From an engineering viewpoint, one
cannot help but imagine what would happen
if this maneuver were made physically
more inviting, especially since at Law-
rence Street there is only an open field
where such an improvement would be

made.
Figure 18 shows a roadway from B to

D, which would make this movement
much easier and would not inconvenience
any other movement. Traffic signals at
B would then be advisable. A further
development of this design principle
produces the design previously shown in
Figure 15, and a still further development
produces Figure 19, which will serve an
intersection having large straight-through
movements and small turning movements.
The spacing between points of cross traf-
fic is equal tothe distancetraveled during
the length of a green-signal period.

A gstill further development of this
design principle, which provides for all
movements in such a manner that no ve-
hicle needs to stop or slow up below its
normal speed, is shown in Figure 20.

Another design providing for all move-
xznents without any loss of time is Figure

1.

The capacity of these designs is un-
limited. Thegreater the volume the more
the number of lanes needed. Further ex-
pansion would involve merely the adding
of lanes by widening the roadways. Road-
ways with 50lanes in eachdirection would
be no more complicated than roadways
with five lanes in each direction.

This type of intersection surpasses
all other types, except the complete di-
rectional interchange, in capacity and
time savings (see Fig. 22). A complete
directional interchange has never been
built for a four-point intersection, and
it is quite probable that a complete di-
rectional-channelized intersection may
never be built within the lifetime of pres-
ent-day engineers, but many variations
of the basic design principles will be
provided. If the ultimate design is clear-
ly understood, better results will be
obtained from partial or intermediate
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designs; and if the intermediate designs
are mastered, the problem of the ultimate
design becomes simpler.

The capability of designs, such as
illustrated in Figures 20 and 21, to serve
satisfactorily depends on the designer's
ability topattern the channelized roadways
and controls in accordance with natural or
normal driver behavior and the ability of
drivers to behave or react in accordance
with the established design and controls.
Existing intersections involving designs
and controls applicable to the ultimate
design are available for observation and
analysis.

Another high-volume example of chan-
nelization is at Port Street, Newark,
(Fig. 23). For comparative purposes it
is also interesting to note the volumes at
the famous Woodbridge Cloverleaf (Fig.
24), at the intersection of Routes 4 and 25.

From the projects completed it has
been shown that channelized intersections
with traffic signals can be designed for
some locations which will serve traffic
better than other intersection types, with
the exception of the directional inter-
change, in which case the service offer-
ed by the directional interchange can be
matched. The cost of directional chan-
nelization is a small fraction of the cost
of the grade-separated intersection in
many cases. It might eventually prove
that the channelization is less expensive
for equal service for all locations.

The greatest deterrent to general
application in high-speed rural areas is
the traffic-signal control device. Itis
not effective to the same degree at 60
mph. as itis at 30 mph., although the
same signal is used. In this instance,
standardization is hampering progress.
The existing signal standard is even made
a part of the law in some areas. This
type of control has beenused in Portland,
Oregon, (see "Highway Research Ab-
stracts,” for October 1952, page 14).

In addition to better signals, it is also
possible to utilize advance signals on the
high-speed approaches to advise drivers
to adjust their speeds so as to arrive at
the intersection during the green signal.

With the aid of properly designed
channelization, traffic signalscan be used
to make traffic go instead of stop. In
this way, they could be named "Go"
signals instead of "Stop" signals.
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Determining Widths of Pavements

in Channelized Intersections

L. F. HEUPERMAN, Urban Designer,
Idaho Department of Highways

IN general the widths of pavements in channelized intersections, or junctions,
must be sufficient to provide for the movement of 3 types of vehicles: The 50-

ft. semitrailer, the 35-ft. bus,

and the passenger car.

Larger or smaller

vehicles may affect or control the width of some channels.
The design of a channelized intersection is greatly facilitated by the use of

vehicle models.

A drawing of the intersection is made on a scale of 1 in. equals 10 ft. The
wheels of models of the controlling vehicles, also to a scale of 1 1n. equals 10
ft., are inked with a stamp pad and the widths and shapes of the wheel tracks

traced on the drawing.

The width of pavement required at any point may now be determined directly

from the wheel tracks.

The method is applicable to single-lane or multi-lane channels, and to all
forms of curvature, simple, spiraled, compound or reversing. .

Illustrations consist of drawings of controlling vehicles, photographs of
principal models, and specimen applications of the method of design.

An appendix shows the dimensions of a variety of vehicles with sketches of

their characteristic wheel tracks on curves,

and tables listing the maximum

track widths which can be reached by the vehicles on turns, with the minimum
width of pavement required after the maximum track width has been reached for

any given radius of curve.

@ IN general, the width of pavements in
channelized intersections, or junctions,
must be sufficientto providefor the move-
ment of three types of vehicles: (1) the
50-ft. semitrailer, (2) the 35-ft. bus, and
(3) the passenger car.

Occasionally other vehicles must be
considered, such as medium-sized trucks,
logging trucks.

50-FT. SEMITRAILER

The track wadth of a 50-ft. semi-
trailer on a turn is greater than that of
nearly all other vehicles normally using
highways, including the 60-ft. full-trailer
combination; pavements on turning lanes
which will be used by 50-ft. semitrailers
must, therefore, be made of sufficient
widthto accommodate this type of vehicle.
The track width of a sematrailer ona
tangent is assumedto be 8ft. (see Fig. 1).

35-FT. BUS

The track width on a turn of the 35-ft.
bus with 22-ft. wheelbase is considerably
less than that of the 50-ft. semitrailer
making the same turn and slightly more
than that of a 30-ft. truck with 20-ft.
wheelbase. However, the front overhang
and rear overhangof the busare consider-
able. The effect of thefront overhang may
influence the width of pavement required
on sharp turns, while the effect of rear
overhang may need to be consideredat the
beginning of a turn. The track width of a
bus on a tangent is assumed to be 8 ft.

The bus will influence the width of
pavement required on a turning lane:
(1) when the turn will be used only by
busses and smaller vehicles; (2) when
the turn is designed for the 50-ft. semi-
trailer but it is desired to provide suf-
ficient width to allow either vehicle to




pass the other in case of a breakdown;
and (3) when the turn is designed for
one-way, two-lane operation and it is
‘assumed that no vehicle larger thana
bus will pass a semitrailer moving in the
other lane.

The dimensions of the bus are shown
in Fig. 1(B).

PASSENGER CAR

The track width of the passenger car
is less than that of any other vehicle
used for design.

The passenger car will influence the
width of pavement required on a turning
lane under the same conditions listed for
the 35-ft. bus if the passenger car is
substituted for the bus. The track width
of apassenger caron atangent isassumed
to be 6 feet.

The dimensions of the passenger car
are shown in Figure 1 (C).

OTHER VEHICLES
Semitrailers

Some states permit semitrailerslarger
than the 50-ft. semitrailer. Such large
semitrailers produce a greater track
width on turns than the 50-ft. semitrailer,
which must be considered in determining
the width of pavement, particularly whena
turning lane is bordered by curbs or is-
lands. The increase is most noticeable
when the radius of the turn is 100 ft. or
less.

Single-unit Trucks

Designs based on the track width of a
35-ft. bus are adequate for single-unit,
30-ft. trucks with 20-ft. wheelbase. In
some instances the largest vehicles which
will use a turn are medium-sized single-
unit trucks with a maximum wheelbase of
16 ft. In such cases a truck of this type
may be used for design instead of a 35-ft.
bus, subject to the same provisions, ex-
cept that overhang will have very little
influence.

Busses

Some busses are larger and have a
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longer wheelbase than the 35-ft. bus.
Where such vehicles are operated they
should be substituted for the 35-ft. bus,
subject to the same provisions.

Logging Trucks

Inthe West logging trucks are common.
The track width produced by these trucks
on a turn varies with the wheelbase of
the tractor, the length of logs, and the
method of loading.

In general, pavements designed for the
50-ft. semitrailer are adequate for logging

50t
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Figure 1. Dimensions of vehicles.

trucks carrying logs up to 60-ft. long
when the radius of the turn is 80 ft. or
more.

When the radius of the turnis less than
80 ft. , the track width produced by a log-
ging truck may be greater than that of a
50-ft. semitrailer.

The trucks are often loaded in such a
manner that a portion of the load hangs
over beyond the rear axle. In this case
one corner of the rear overhang, of a
load of 60-ft. logs, may sweep almost 4
ft. outside the path of the outside front
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Figure 2.

wheel on entering a very sharp turn
(see appendix), and pavements must be
designed to provide extra clearance be-
tween two lines of vehicles moving in
adjacent lanes, where this occurs.

MODELS OF VEHICLES

It occurred to the writer, some years
ago, that a drafting tool which could
trace thepath of theinside rear wheel of a
vehicle (the rear wheel nearest to the
center of aturn) would be useful for
laying out the inside edge of the pavement
on a turn. The tool which will accomplish
this is an accurate scale model. Models
were therefore made of the following
vehicles: (1) the 50-ft. semitrailer (Fig.
2); (2) the 60-ft. full trailer combina-
tion (Fig. 3); (3) the 35-ft. bus (Fig. 4);
(4) the passenger car; and (5) the logging
truck (Fig. 5). All of these areto a scale
of 1in. = 10 ft.

Several of these vehicles have some
tandem axles. In the models, equiv-
alent single axles were substituted for the
tandem axles. To simplify construction of
the models, the front wheels are set at
right angles to the front axle, which is
pivoted at its center (afifth-wheel arrange-
ment). This does not affect the path of
the inside rear wheel.

Model of 50-ft. semitrailer.

OPERATION OF MODELS

When a vehiclemoves arounda turn, it
does so most conveniently by steering on
a definite curved line. This curved line
may be a simple circular curve or a
spiraled curve. It may be called the
""'steering curve' and defined as the curve
on which the center of the front axle of a
vehicle would move if there were no vari-
ations due to fluctuating movements of the
steering wheel. The '"steering radius"
(RS) may bedefined as the radius of a cir-
cular steering curve or of the circular
portion of a spiraled curve.

A sketch is made of the proposed
channelized intersection or junction on
which the steering lines, consisting of
tangents and steering curves, with their
radii, are indicated for the various chan-
nels and for connecting highway or speed
change lanes.

Following this, a plan is drawn on a
scale of 1 in. equals 10 ft., on which the
steering lines are laid out.

The model of the largest vehicle for
which the channels must be designed is
now selected (this will, in most cases,
be the 50-ft. .semitrailer). The inside

rear wheel of which the path is to be
found is inked by rolling it over a stamp
pad, and themodel placedin position over

Figure 3. Model of 60-ft. full trailer.




one of the steering lines on the drawing.
The model is provided with a pointer,
which theoretically should be directly
under the center of the front axle. How-
ever, in order to make the pointer visible,
itis set justin advanceof thefront wheels,
which has no appreciable effect on the
trace of the rear wheel. The pointer is
placed accurately over the steering line
and the model drawn forward following
the steering line carefully with the pointer.
The ink trace produced on the drawing
will accurately represent the track of
the outer face of the inside rear wheel.

On long channels it will be necessary
to re-ink the wheel when the trace be-
comes faint. If the model in use is that
of a compound vehicle, the position of
the wheels on one side of the model must
be carefully spotted on the drawing with
a sharp pencil, so the model can be reset
in its exact position before the forward
movement is resumed. The front and
rear overhangcan beobserved and spotted
on the drawing with a sharp pencil.

The forward movement of the model
along the steering line in the channel
must be continued along the lane to which
the channel connects until the rear wheel
has reached its normal distance from
the centerline of that lane (for trucks
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Figure 4. Model of 35-ft. bus.

and busses, 4 ft. on tangents; for pas-
senger cars, 3 ft. on tangents).

The drawing now shows an accurate
trace in ink of the path of the inside rear
wheel.

In order to obtainthe trackwidth of the
vehicle, it will also be necessary to show
the path of the outside-front wheel. On
many trucks the out-to-out width of the
front wheels is less than that of the rear
wheels, on some trucks and on busses
the width is the same, front and rear.
The distance of the outside-front wheel
on trucks and busses is therefore as-
sumed to be 4 ft. from the center of the
front axle and on passenger cars 3 ft.
This distance does not remain constant
on a curve, it is least on any given curve
when the wheels are fully turned to follow
the curve. However, the decrease is
small and the path of the outside front
wheel may be drawn parallel to and 4 ft.
distant from the steering line for trucks
and busses and 3 ft. distant from the

steering line for passenger cars.

The plan now shows the track width
along the entire channel and the pavement
edges may be laid out at any desired
distance from the wheel tracks. The
pavement edge on the outside of a curve
will be parallel to and at a constant dis-

Figure 5.

Model of logging truck.
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tance from the steering line. The pave-
ment edge on the inside of the curve should
be placed as nearly as possibleparallel to
and at a constant distance from the path
of the inside rear wheel.

On a circular or spiraled curve, the
inside-rear wheel describes a transition
curve at the beginning of a turn and a
second, longer transition curve at the
end of the turn. On many turnsthe trans-
ition curves merge and no part of the
path of the inside-rear wheel is cir-
cular. (For a 50-ft. semitrailer this
path 1s entirely transitional on turns with
a steering radius less than about 80 ft.
and a central angle of 90 deg. or less).

To design a pavement edge which fol-
lows the path of the inside-rear wheel
as nearly as possible, a circular curve
is selected which nearly fits the central
portion of the wheel path. This curve is
then connected with unsymmetrical or
symmetrical compound curves or with
unequal or equal spirals to the edges of
the pavement on the approach lanes.

ometimes a better alignment of the
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Figure 6. Single-lane channel for 50-ft.
semitrailer, steering radius, 80 ft.;
central angle, 120 deg.

pavement edges can be obtained by vary-
ing the distance of the pavement edge on
the outside of the curve with respect to
the steering line. In that case the in-
side edge of the pavement must be modi-
fied accordingly to maintain the required
width of pavement (see Fig. 7).

It is often desirable to modify the
width of pavement where a channel con-
nects with a highway lane or speed change
lane inorder toproducea funneling effect.

DESIGNS FOR EDGE OF PAVEMENT,
CALIFORNIA 1949

The California Division of Highways
published a report entitled "Truck Paths
on Short Radius Turns" in August 1949.
This report describes a series of tests
made to determine the track widths of
trucks, including the 50-ft. semitrailer,
on short radius turns. The wheel tracks
of full size trucks were marked on a
pavement, measured and platted. From
these wheel tracks a table was prepared
showing "Curve Data for Inside and Out-
side Edges of Lanes Which will Accom-
modate large Semitrailer Combinations."

DESIGNS FOR EDGE OF PAVEMENT,
OREGON 1949

The writer prepared a paper for the
Oregon State Highway Department in Jan-
uary 1949 entitled "Minimum Designs for
Edge of Pavement and For Curve Radii
for Intersections at Oblique Angles of
Highways and Streets. "' This paper shows
a series of minimum designs for edge of
pavement on the inside of turns for inter-
section angles from 20 deg. to 160 deg.
and of corresponding curb radii when
parking is permitted on the intersecting
roads but not on the turn. Since mini-
mum designs should not be used unless
such designs are unavoidable, a table is
included which shows a method for pro-
ducing designs better than minimum.
The designs were developed from wheel
tracks drawn by models, and cover turns
for semitrailers, busses, and passenger
cars.

A comparison of the designs for semi-
trailers with the curves for inside edges
of lanes developed by the California Di-
vision of Highways shows close agreement.




MODELS USED FOR DESIGN OF
CHANNEL PAVEMENTS UNDER ANY
CONDITIONS

The channel pavements thus far men-
tioned are planned in each instance to
follow a simple curve connecting two
tangents. In practice however conditions
are often not so simple. A channel pave-
ment may be required to provide width
sufficient for: (1) a single lane, (2) a
singlelane with addedprovision for emer-
gency passing, (3) two lanes for traffic
moving in one direction, (4) two lanes for
traffic moving in opposite directions.
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apart to allow the desired clearance be-
tween passing vehicles. When pave-
ments are designed as one lane with
extra width for emergency' passing or
for two-lane movements, the controlling
vehicles occupying the lanes may be
identical or of differing types. (Data
on track width and amount of front over-
hang for a variety of vehicles and on
the rear overhang of logging trucks may
be found in the appendix. These data
are useful for estimating the required
distance between steering lines. )

A great advantage, of the vehicle model
as a design tool is that the width of chan-
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Single-lane channels for 50-ft. semitrailer; re-

versing curves separated by short tangents.

The steering line may consist of a
simple curve, a spiraled curve, com-
pound curves, reverse curves, curves
separated by short tangents, and it may
meet highway alignment on a tangent
or on a curve.

If the channel consists of more than
one lane, separate steering lines must
be platted for each lane, and these lines
will generally not be parallel throughout
the length of the channel. These steer-
ing lines must be platted far enough

nel pavement required to meet all these
conditions can be readily determined
after tracing the wheel tracks of the
controlling vehicles with the models
(Fig. 6 and 7).

FORMULAS FOR DETERMINING WIDTH
OF PAVEMENT FROM TRACK WIDTHS

1. Single-Lane Channels

Formula (1) W=P +n+K
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W = Width of pavement in feet.

P = Track width at any point.

n 1is the excessof lane width over
track width on a tangent.

When the lanewidth ona tangent
is 11 ft:

= 5 feet for passenger cars.

n = 3 feet for trucks and busses.

When the lanewidth on atangent
is 12 ft:

= 6 feet for passenger cars.

= 4feet for trucks and busses.
is a variable which increases
the width of pavement to allow
for the greater difficulty of
maneuvering a vehicle on a
curve.

=]

K]

\ A
K = VRS where RS isthe steering
VRS radiusof acurveand Vis
the speed in miles per
hour.

K =1.41t. when RSis 100 ft. or
less.

K =1.3 ft. when RS is 150 ft. to
250 ft.

K =1.2 ft. when RS is 300 ft. to
450 ft.

K = 1.1 ft. when RS is 500 {t.

2. Single-Lane Channels With Extra
Width for Emergency Passing

Formula (2) W=P +P'+FO+3

W = Width of pavement in feet.

P = Track width of the controlling
vehicle at any point.

FO = The encroachment of the larger
front overhang.

3 =31ft., a constant used by the
AASHO in "A Policy on Inter-
sections at Grade" (page 21) to
determine emergency passing
widths.

3. Two-Lane Channels

Formula (3) W=P+n+P'+n'+ FO+K

W = Width of pavement in feet.

P = Track width of the controlling
vehicle at any pointin onelane.

P'= Track width of a controlling
vehicle at a corresponding point
in the second lane.

n for the vehicle in the first lane
has any of the values shown for
formula (1).

n' for the vehicle in the second
lane has any of the values shown
for n, selected for that vehicle.

FO = The encroachment of the larger
front overhang.

K hasthevalues shownforformula
(1), and is applied to theentire
width of thepavement and not to
each separate lane.

After scaling P, P', and FO from the
platted paths (FO may be estimated from
the tables in the appendix), the pavement
width, at any point, determined from the
formulas will provide a checkon the width
determined graphically on the plat.

Frequently it is found difficult to main-
tain a sufficient width between edge of
pavement and nearest wheel track where
the beginning or end of a turn connects
with a highway lane or speed change lane
when the edge of pavement is defined
by an unsymmetrical or symmetrical
three-centered compound curve. It may
also be difficult to maintain the required
clearance between vehicles moving in
adjacent lanes of a two-lane channel at
the beginning and end of a turn. These
difficulties may be overcome or greatly
reduced by flaring the lane to which the
turn connects to more than its normal
width.

The minimum lane widths on tangents
considered suitable by the AASHO are:
11 ft. for passenger cars, 11 ft. for
trucks at speeds up to 40 mph. and 12
ft. for trucks at speeds more than 40
mph. (Policy on Intersections at Grade,

page 21).
APPENDIX

A paper prepared by the writer in 1951
for the Oregon State Highway Department
entitled '"Path of Vehicles on Curves and
Minimum Width of Turning Lanes" follows
as an appendix. This paper gives the
dimensions of a'variety of vehicles with
sketches showing the characteristic wheel
tracks of those vehicles on curves.

"Track width" is referred to as "width
of wheelpath” in this paper.

The maximum track width which can



be reached by a vehicle turning on steer-
ing radii from 25 ft. for thepassenger car,
and 42 ft. for other vehicles, to 500 ft.
was calculated and shown in the columns
headed "P" in the tables.

The track widths whichwill be reached
by the 50-ft. semitrailer on circular
curves and on spiraled curves when the
central angle of the curve is less than that
required toproduce the maximumpossible
track width for a given steering radius
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are also tabulated. These track widths
have been scaled from wheel tracks made
by a model.

The widths of pavement for turning
lanes shownin the tables are the minimum
widths required after the track width for
a given steering radius has reached its
maximum. They have been derived from
the calculated width of wheel track by the
methods used by the AASHO in a '"Policy
on Intersections at Grade. "
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Tables of the ‘"Path of Vehicles on Curves and Minimum Width of Turn-
ing Lanes' were first prepared by the Oregon State Highway Department in
1946, the present tables differ from these earlier tables in several re-
spects:

1. THE RADIUS OF TURNS.

In the earlier tables the radius of the circular curve RC de-
scribed by the inside rear wheel of a vehicle was used for the calcula-
tion of the width of the wheel path.

There are objections to the use of the radius RC as the con-
trolling radius on turns:

A. There is a large difference between the radius RC of the curve
described by the inside rear wheel of a compound vehicle, such as a 50-
foot semitrailer, and that of a smaller simple vehicle, such as a 30-foot
truck or a passenger car, when the outside front wheel of each vehicle
describes the same curve on a turn.

B. On many turns the curve described by the radius RC is an ima-~
ginary line,

The inside rear wheel describes a transition curve at the be-
ginning of a turn and a second, longer transition curve at the end of the
turn. On many turns the transition curves merge and no part of the path
of the inside rear wheel is circular. This is particularly true for large
compound vehicles, the path of the inside rear wheel of a 50-foot semi-
trailer moving on turns with a radius less than 80 feet and through cen-
tral angles of 90 degrees and less is entirely transitional.

In the present tables a -Steering Curve'® is used as the con-
trolling line. The steering curve may be defined as the curve on which
the center of the front axle of a vehicle would move if there were no
variations due to the fluctuating movements of the steering wheel. The
steering curve may be circular, or it may be a spiraled curve. It is a
definite line which can be staked on the ground. The ‘ISteering Radius,‘’
RS, is defined as the radius of a circular steering curve ar of the cir-
cular portion of a spiraled curve.

2. LANE WIDTHS.

In the earlier tables the widths of a single lane and 2-lane
pavements were calculated according to the A.A.S.H.O. method described
on page 21 of ''A Policy on Intersections at Grade'® (1940). The width of
pavement for l-lane and emergency passing was calculated by the same
method but was increased by the amount of the front overhang of a vehicle.
The resulting pavement widths for pavements more than one single lane wide
are sufficiently close for vehicles having a comparatively narrow wheel
path such as passenger cars and single trucks.

Compound Trucks. The wheel path of large compound trucks is,
however, so wide, when RS is 100 feet or less, that the steering radius
in the outside lane, that is the lane farthest away from the center of
the turn, becomes considerably longer than the steering radius in the
inside lane, with a consequent reduction in the width of the wheel path.
In the present tables for semitrailers and the truck-and-trailer the
widths of pavements more than one lane wide have been reduced to allow
for the reduced width of wheel path in the outside lane, when RS in the
inside lane is 100 feet or less,
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Busses. Because a bus always has a large front overhang on
short radius turns, the width of 2-lane pavements on turns designed for
busses has been increased by the amount of the front overhang.

Logeing Trucks. On the usual type of logging truck the load
is carried by two bunkers, one bunker over the kingpin of the tractor,
the other over the rear wheels of the trailer. For any given length of
logs and method of loading the distance between the bunkers remains con-
stant as the truck travels around a curve. The rear axle assembly of
the trailer slides along the reach which extends from the coupling on
the tractor (the end of the ?stinger'?) through the rear axle assembly.
In the earlier tables the length of the reach was considered constant
for any given load and this length was used in the calculation of the
width of the wheel path.

In the present tables the varying length of the reach was
used in the computations, this results in a greater width of wheel path
on turns with a radius less than about 120 feet.

Also in the earlier tables the length of the front axle of
the tractor was taken as 6 feet. On some tractors this axle may be 8
feet long.

In the present tables 8 feet is used for the length of the
front axle. This also results in a greater width of wheel path on turns
with a radius less than about 120 feet.

Consequently the widths of single lane pavements for logging
trucks on turns with a radius less than about 120 feet are greater in
the present tables than in the earlier tables.

3. NEW TABLES.

A table has been added showing data for a 35-foot bus with a
22-foot wheel base.

Two tables have been added showing the greatest width of
wheel path reached by the semitrailer S-50-18 on turns through central
angles of 10 degrees to 270 degrees, one table is for circular curves,
the other for spiraled curves.

4. TABLES EXTENDED.
A1l tables have been extended to a steering radius of 500 feet.
SPIRALING CURVES ON TURNS.

While it is rossible for a vehicle to move from a tangent to
a circular curve and from a circular curve to a tangent, at slow speeds,
a turn can be considerably improved by spiraling. A method for spiral-
ing steering curves is shown on sheet 18.

It is usually necessary to use spirals, or tapers combined with
spirals, to connect the center line of the lane on a tangent with the
steering curve on the inside lane of a 2-lane turn, in order to provide
sufficient clearance between the wheel tracks of the vehicles moving in
the two lanes on the transition.

WIDTH OF WHEEL PATH.

The width of the wheel path, P, shown in the tables 1s the
maximum width reached when the outside front wheel and the inside rear
wheel are moving in parallel circles.
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For large compound trucks, such as 50~foot semitrailers, this
does not happen, on very short radius turns, until the vehicle has moved
through a central angle of about 180 degrees or over, see sheets 17 and 19.

MINIMUM DESIGN FOR TURNING LANES.

Turning lanes which will be used by compound trucks, such as
the 60-foot truck-and-trailer and the 50-foot semitrailer, must meet
two minimum requirements:

l. Steering Radius.
The steering radius, RS, must be sufficient for the 60-foot

truck-and-trailer. A minimum RS of 42 feet is used in these tables,
this is less than 1 foot over the absolute minimum required by the de-
sign truck of this typre. (The speed on this radius is about 5 m.p.h.)

2., Lane Width.

The lane width must be sufficient for the 50-foot semitrailer,
5-50-18, moving on a steering radius of 42 feet. The width of the wheel
path of this semitrailer is 22.8 feet, (about 4 feet more than the wheel
path of the 60-foot truck-and-trailer moving on the same steering radius)
when the central angle is 270 degrees, (see sheets 17 and 19 for width
of wheelpath when the central angle is less than 270 degrees.)

Note. The semitrailer S-50-18 is the dominant type. Occasional 50-
foot semitrailers S-50-13 have a somewhat wider wheel path but can use
lanes designed for S5-50-18. (The length of the front axle of S-50-13
was taken as 8 feet for the computation of the width of the wheel path,
but the tractor is small and the front axle is usually less than 8 feet
long which reduces the width of the wheel path).

Turning Lanes for' Smaller Vehicles.

Only when it is definitely known that no large compound trucks
will use a turn this may be designed for the largest vehicle which has
to be accommodated. The data may be taken from the appropriate table.

It should be noted that a simple 30-foot truck with 20-foot
wheel base requires the same minimum RS of 42 feet as the 60-foot truck-
and-trailer. The maximum width of wheel path, 12.7 feet, is reached by
the 30-foot truck when it turns through a central angle of about 75 de-
grees or more.,

MINIMUM DESIRABLE RADIUS FOR TRUCK TURNS.

Because of the difficulty of turning on a steering radius of
L2 feet and the slow speed on such turns, the minimum desirable RS for
truck turns is 66.5 feet. If a curb is constructed along the inner edge
of the pavement the curb radius, for a pavement designed for the semi-
trailer S5-50-18, on that part of the turn where the inside rear wheel of
the vehicle is moving on a circular curve, will be about 50 feet when RS
is 66.5 feet. (The speed of trucks on this radius is about 15 m.p.h.)

TRANSITIONS TO WIDTH OF PAVEMENT ON TURNS.

Where the pavement on a turn merges into the pavement on a
tangent, or on a curve of different radius, and the width on the turn
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differs from that of the pavement into which it merges transitions must
be designed to connect the edges of pavements of different widths. Com-
pound curves, or spiraled curves, are used for these transitions which
must be so desighed that sufficient clearance is left between the edge
of the pavement or lane on the transition and the nearest wheel track,
or overhange.

The method of designing such transitions is not discussed in
this paper. The tables are constructed to show only the maximum width
of wheel path which can be reached by various vehicles on turns of a
number of different radii, and the pavement widths required to accommo-
date these maximum widths of wheel path.

LOGGING TRUCKS.

The large majority of logging trucks consist of a tractor and
a reach of variable length sliding through the rear axle assembly. The
dimensions of tractors vary considerably, the wheelbase is usually be-
tween 1% feet and 20 feet, the extension, or ‘'stinger'’, to which the
reach is coupled, varies from 6 feet to 20 feet. The length of the
stinger is usually fixed but may be adjustable.

The effective length of the reach varies with the length of
logs and the method of loading. For any given load this length remains
constant on tangents but varies as the truck moves around curves of
differing radii. ’

For the computation of the tables for logging trucks a trac-
tor wheel base of 16 feet with a stinger of 6 feet, and a number of re-
presentative lengths of logs and of methods of loading have been selected.
Lanes designed for logging trucks with a tractor of 16 foot wheel base
are also suitable when tractors of 13 foot to 20 foot wheel base are used.

No widths are shown in the tables for l-lane and emergency
passing and for 2-lane pavements because the width of such additional
lanes depends on the requirements of the vehicles using the additional
width of pavement. Where a turn is used only by logging trucks the
additional width may be required for emergency passing of loaded trucks,
or it may be designed only for the use of unloaded returning tractors,
especially if additional width for emergency passing is available on
rock shoulders.

On turns which do not develop the maximum width of wheel path
a reduction in width of wheel path will occur similar to that shown for
the semitrailer S-50-18 on sheets 17 and 19.

Rear Overhang. The load on a logging truck often extends well
beyond the rear axle. When the truck begins a turning movement one cor-
ner of such a load will hang over the path of the outside front wheel
(see sketch, sheet 24) and may encroach on an adjacent lane unless extra
width is provided between lanes to avoid this danger.

When the steering curve is spiraled the amount of the overhang
is somewhat less than on a simple curve of the same RS and the maximum
overhang will occur approximately at the P.S. instead of a short dis-
tance back of the P.C. as is the case on simple curves.

Turns for Semitrailers may be adequate for Logging Trucks.

Pavements designed for the semitrailer S-50-18 are adequate
for logging trucks when RS is 80 feet or more, see Notes on Tables for
Logging Trucks. It may however be necessary to provide extra lane width
in the area affected by the rear overhang of the load.




28 EXPLANATION OF TABLES AND SKETCHES

Lettered columns show characteristics of path of vehicle, see
sketches..

Numbered columns show width of pavement required when the wheel
path of a vehicle has reached its maximum possible width for any given
steering radius:

1. Minimum width of pavement for l-lane, l-way traffic.

1E. Minimum width of pavement for l-lane, l-way traffic and emergency
passing lane.

2. Minimum width of pavement for 2-lane, l-way traffic or for 2-lane,
2-way traffic.

Pavement widths in columns 1E and 2 in the tables have been
determined on the assumption that the RS shown in the tables is the
steering radius of the inside lane, that is the lane nearest to the
center of the turn.

Where pavement is planned for emergency passing (col. 1E) or
for full 2-lane movements (col. 2) the widths are designed for use by
vehicles of the same type as those for which the single lane pavement
(col. 1) is designed.

If smaller vehicles only will use the emergency lane, or the
second lane, the widths can be reduced to those required by the width
of the wheel path of the smaller vehicle,

Width of pavement shown in columns 1, 1E and 2 is for pave-
ment adjacent to shoulders. Where pavement is adjacent to curbs or
islands at least 1 foot, preferably 2 feet, extra clearance must be
provided from each curb or island.

THE MINIMUM WIDTH for all single lane pavements between
shoulders is 14 feet, between curbs or islands 16 feet.

Single lane pavements (col. 1) should not be used except for
short turning lanes, particularly in channelized intersections. On all
other single lane turns width should be provided for emergency passing
(col. 1E) reduced, if desirable, to the width required for smaller vehicles.

Dimensions of vehicles shown are overall dimensions, including
bumpers. Dimensions vary considerably, dimensions shown are those of
controlling types.

Pavement widths shown for the 30-foot Design Truck are suffi-
cient for occasional use by busses and, when the steering radius RS is
66.5 feet or more, for occasional use by L5-foot semitrailers and the
60-foot truck-and-trailer.

Turns used by 50-foot semitrailers must be designed from the
data for the semitrailer S-50-18, with a minimum steering radius, RS,
of 42 feet, or a desirable minimum RS of 66.5 feet.
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Special attention to the types of vehicles which will use the
pavement is required on single lane pavements, on 2-lane pavements with
traffic in 2 directions, and on all pavements bordered by curbs or is-
lands. .
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DESIGN SPEEDS FOR TURNING LANES

Steerin (@ |Passenger Cars, |Compound Trucks
Rad. | sypar Busses and .and
RS elev. Single Truck@% Logging Trucg_
feot §t. 6. M.p.H. M.p.H.
25 0.02 15
30 " 16
40 " 18
472 ” 19 5
50 ” 20 10
60 ” 22 13
66.5 | 0.02 23 15
80 | 003 25 18
100 | oo04 27 20
120 | 0.05 29 22
150 | 0.06 32 24
200 | 0.08 36 27
250 | 0.10 40 30
300 " 43 32
350 ” 45 34
400 " 47 35
450 ” 49 37
500 " 51 38
() Wheredangerous snowand ice conditions pravall Inwinterthe

maramum superelevation shoyld be 0.08 4 : ft.
On turns desjgned principally foruse by loaqing trucks the
superelevation should be held ay 0.05%.: i, whén RS s

120 Ft.or more.

® Oncurves of RS 60 f}. and over speeds will be reduced
from 0% for RS GOFfs,to 10% for RS 500f ifno
superelevation isused,

® Speeds for compound trucks and logging trucks are
arbitrary and represent the probable speeds used
by tharrucks.
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FORMULAS
FOR DETERMINING THE MINIMUM WIDTH
OF PAVEMENT ON TURNS

K (E 2
Single Lane [{-Lane X 2-Lane
VEHICLE RS RS _ |EMmergency g RS

250ftor less| over2sof. | PasSSinG |250ftorless | over 2504 .

w w w w w

PassengerCar [P+5+K | P+5+K |2P+FO+3 | 2P+10+K | 2P+10+K

Single Truck |P+3+4K | P+44+K |2P+F0+3 | 2P+ 64K | 2P+ 8+ (

Bus P+3+K | Pt4+K |2P+F0+3 | 2P+FO+6+K | 2P+FO+8+K

Compound Truckor
Logging Truck

P+3+K | P+4+K |PiP3F0+3| PsPs6+ K| 2P+ 8+ K

RS Steering Radius forsingle Jane orinsidelane
W  width cfpavement
P Width of wheelpath in single Janeorinsidelane

P’  width of wheelpath in outside lane. P'is always less than P
but when RS is over 100 ft, the difference becomes sosmail
that P'maybetaken as equal to P

FO Frontoverhang

K is a variable which increases thewidth of pavement toallow
forthe greater difficulty of mancuringavehicle on & curve.

K= 57/== where RSisthe Steering Radius and Visthe spead
2VRS ,{q possen?er carin M.p.t? corresponding Yo RS.The
corresponding speed of acompound truck is less but the
difficulty of maneuvering is greater, therefore the speed
of the passengercarisused in theformula, K is always
small (RS 42-250, K= 1.3; RS 300-450,K=1.2; RS500,K= 1.1)

NOTE: The speed of single trucks and busses isabout 40 M.p.H. when
RS is 25061, the speed of compound trucks isabous 30 M.p H, Yor
fr}qf radius, The formulas forthese vehicles provide an increase
of 1Soot inthelane width when RSis more than 250 ., exceptor
emergency passing.

The widths determined from the formulos inthistable are
for pavemont adjacaent o shoulders, ]
Where pavement is adjacent o curbs orisiands at least
extroclearance must be provided
rom cach curb orisland,

Dimensions in feet
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RS
RC

FO
SF

No scale

gofvehicley

PATH OF PASSENGER CARS, TRUCKS %X BUSSES

—} 4 truck X bus
13, passenger car

steering radius
radius of outside circular curve
radius of inside circular curve

width of whealpath when path is circular

front overhang

radial distance ofoutside frontwheel from RS

4, truck & bus

)

BUDQIDAC JUOD

oYM UOL] ©

3. passenger car




33

PASSENGER CAR, 30 FT.TRUCK

19°

‘4'.._'7-_'...13"

il

]

[

30°

e 29 4l

(Designcar AAS.NO) (Design truck AAS.HO)
PASSENGERCAR TRUCK
Min.R 28%, Min.R.456.

Path Pavement Path Pavement
RSIRCI R | P |FO|SF| t [IE|2 |RC| R | P |FO|SF| 1 [1E| 2
253|193(280(8.7 |14 (27|15 | 21 | 28
90 1245|328({8.3 |12 |28 | 15 {20 | 28
40 1352(429| 7.7 |09 |29 |14 |19 | 27
42 329|456(12.7[ 19 (36 |17 | 30 | 32
50 |455(529 |74 (0.7 {29 |14 | 19 |26 |41.8|537|119]| 1.6 |37 |17 |28 |32
60 |558(63.0(7.2|0.6|3.0 |14 |18 (26 |526]|638|112{ 14|38 |16 (27|30
80 |76.1|830/692 |05 ~ |13 |18 (25 |735(|839|104( ).1 |39 |15 |25 |28
100]1963)1030i6.7 (04| ~ |13 |17 |25 |940/1032|/99 |02 |39 |15 |24 | 28
120 |I16.4{1230/6.6 |03 | ~ |13 |17 |25 PI43(1229|96 (0T |392| 14 |23 |27
150 ]146.5/153.0| 6.5 | 0.2 13 | 16 | 24 |}44.7|1540/ 93 |06 |40| ~ (22|26
200[196.6j2030({6.4 (0.2 ~ | I3 | l6 ~» [195.0/2040( 90 (04 | ~ “ | 22| ~
250 ]246.7|2530{63 (0.2 | ~ |13 | 16 2452(2540, 88 (03| - 21 ] -
300296.8{3030{ 6.2 (02| ~ |13 | |6 » ]2953(304.0{ 8.7 {03 | -~ » 121 "
38034683530/ 6.2 | 0.) | -~ 12 | 16 | ~ [3454|3540| 8.6 | 0.2 -~ | 21 d
400 1396.8/4030/ 62 | O) | ~ 16 | ~ [395514040| 85|02 ~ » 120] =~
500 14963(503.0/ 6.1 | O.1 | ~ ~ 15| » 495.6/504.0 84| 02| ~ » 120 ~

Dimensions in fee}




34

BussESs
" 3s’ o 35’ |
II; EX 20’ 4_:_,‘.' RN '[:7.5“,.: 22° _i_s:{l_o_-s'
I I [
J
B-35-20 B-35-22
Min.R. 3911 ¢ Min R.43fY,

Path Pavement Path Pavement
RS|IRC|R | P |(FO|SF| 1 [IE| 2 [RC|R | P |FO|SF| I |1IE| 2
36 |259|394]135| 27 |34 | 18 (32| 36 .
40 294|434(140| 2.7 (3419 |32 | 37
42 |329(|456(127 |24 | 3.6 | 17 |30 |34 {318|455/13.7|26 (35|18 (32 |36
B0 |41.8(53.7|119 |20 (3.7 | 17 |28 |33 |409|536(12.7| 23 |36 | |7 |30 |34
60 |526(638 |12 |18 (38|16 |27 |32 |5.8/637 11912 |37 |16 |28 |33
80 173.5|832|104|14 139 | 15 125 |30 1729832110 | 1.5 (392|115 |26 | 3!
100 |94001039| 992 | L1 39| 15 |24 (28 [936(1032({103| 1.1 |39 |14 (25|29
120 |114.3(1232(9.6 (09 |39 | 14 |23 | 28 |14.0(1232|29 | 1.0 |39 ~ (24 [ 28
150 |144.7|1540{ 93 (07 (40| ~ |22 | 27 {1444{)1540| 96 |08 (40| ~ |22 ;28
200|195.0(204.0{ 20 |05 ] ~ 22 | 27 |)94.8/2040/ 92 | 0.6 | ~ -~ 122,28
250|2452|254.0/ 88 |04 | ~ ~ | 2% | 27 |245.0|2540( 9.0 | 0.5 ~ 22128
300[295.3|3040/ 8.7 (03 | ~ » | 21 | 27 [2952]304.0( 88 | 0.4 “ | 22128
35034543540/ 8.6 |93 | ~ ~ | 21 | 27 |3453(354.0/ 8.7 | 0.3 | ~ » | 21|27
400 [3955{404.0} 8.5 | 0.3 « | 21 | 27 |3954(404.0 8.6 | 0.3 ”
450 [445.6/454.0/ 84 (0.3 | ~ « |20 | 27 |445.51454.0( 85| 0.3 | o -
500 1495.6(504.0/ 84 | 02 | ~ «» | 20 | 26 |495.5/504.0; 85| 02 " ”

Dimensions in feet
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PATH OF SEMITRAILER

(SteeringCurve circular)

¢ofvehicley (%

RS steering radius
R radiusofoutside circular curve

RC radius of inside circular curve

P widthof wheelpath when pathis circular

FO frontoverhang

8F radial distance of outside frontwheel from RS

NOTE

The wheglpath of a vehicle does not reach
the width P,shown inthetables, until the
inside rearwheet has completed the transition
from the tangent toacircular curve.

The approximate valueof the central angle
}hrou?h which the semitrailer, $ype $-50-
mus} furn $0 reach the maximurm width o
wheelpath is shown intable on sheet I7.

Mo scale

14
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SKETCH SHOWING REDUCTION
IN THE WIDTH OF THE WHEELPATH OF A SEMITRAILER
INTHE OUTSIDE LANE OF A 2-LANE TURN

RS Steering Radiusforinsidelane
RS’ SteeringRadiusforoutside lane

P Width of wheelpathininsidelane
P’  width of wheelpathinoulsidelane
2 Width of 2-lane pavermnent

NOTE: P'isless than P

No scale -
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SEMITRAILERS
| 45° ) | . 50° |
. N‘ B H
9‘0 21 ‘-""O__T‘s'_%"] !'?'!Q 30 _QF 137 o
(Design semitrailer ALA S.HO)
S-45-14 S-50-13
Min.R.oftractor 315 3¢ Min.R oftractor 29 54t.2
Path Pavement Path Pavement

RS|{RC|R|PFO|SF| 1 |1E| 2 [RC|R|P FO'SF| 1 [1E] 2
28 | 8.1 |31.5(234(20 35| 28 |
30 [122{336({214/ 1.8 |36 | 26 !
(42 (296458162 14 |38 | 21 | 35 | 38 |21.2]458]246] 10 138 | 29
50 [392]539 147|12 | 39 | 19 | 32 | 36 |330 5391209} 08139 | 26 | 42 | 46
60 [s04/639]135] 10 [39] 18 |30 |34 [4571639]182 07 3923 ]38 |42
66.5[57.5704(12.9{09 | 39 | 18 |29 |33 [534/704]170 /07 39|22 36 |40
80 (71.9(839(120 |08 |4.0| 17 |28 | 31 [686/83.9]15.3105 40[20[33 37
100 [9238 1040|112 | 0.6 16 |26 130 |902104.01138 04 ' » |18 |31 |35
120 |113.3]1240{ 107 | 0.5 15 125 129 [1m2)1240{128 {03 - |17 |29 33 |
[~ T ¥
{80 !43.9J|540 10.) | 04 ” 15 | 24 :28 1422115401 11.8 iO.3 ” 16 | 27 | 3}
200 I;;S4i2040 96 (0.3, 14 | 23 28“—1_932 '204.0! JO.8 " 0.3 : ” 15 | 25| 29
250 [24472540] 9.3 [02] » | - |22 |27 [m3725400103 | 01 | ~ | - 'é—_'w—
1300(294913040| 91 | » | » | v [22 ] » 19413040199 ¢ -\ < | v [23]29
350 [3451354.0189 | ~ | |22 | » [34443540/96: ~ ' ~ | » 123129
400 395.?I4040 88 " - rQl 394 6404 0! 94 ” I i 22128
450 (4453|454 0| 8.7 " . » |444.7/454 0| ©.3 o " ~
500 4954i504.o 86| ~ | ~ » | » |4949504.0/ 9.1 | - "
NOTE:

Pavement designed for semitrailer S-50-18 will accommodate
S-50-13, although lane widtns on the sharperturns will be
narrow for $-50-13,

Dimensions in feet
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SEMITRAILERS

50.8°

l
L 35’

o8\

o 00
Qldv4.° o 4.4\"'|I':| =

3 26.

I

S-50-18
Min.R Rti.turn 34f1, Liturn44t,

Path Pavement

RS|RC| R | P [FO[SF| § |1E| 2

42 |228|456(228| 1.0 (36 | 28

50 |34,11537|19.609 [ 3.7 |24 |40 | 44

60 {46.5(|63.8/17.3|/08 (3.8 |22 137 |40

|

65|54.1 |704|163[{0.7 |39 | 21 |35 (39

80 [69.2|839|147(06 {39 |20 132 |36

100|90.6(1039(133(05 392 | 18 |30 |34

1201111.6 [124.0{124 | 0.4 | 40 | 17 | 29 | 32

180(1425(154.0/ 1}1.5(02 | ~ |16 | 26 | 31

2001934 (2040|106 | 0.2 [ ~ |15 |25 |29

250 |2439(2540(10.1 |0.2| ~ | 15 | 24 |29

300|2943|3040{9.7 |0.2 | ~ |15 |23 |29

350|344.51354.0{9.5 |01 | ~ |15 |22 |28
400]394.7|1404.0| 9.3 | ~ » 11512228
450 (444.8/4540(92 | ~ »~ |15 22|28
500|495.0/504.0( 9.0 | - » | 14| 21|27

* RS 66.5ft. corresponds to a curb radiusof 50 fr.on the inside of the
turn after the wheelpath has reached its maximum width,

Dimensions in feet
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SEMITRAILER S-50-18
Greatest width of wheelpath reachedon Circular Curves
on turns through Ceniral Angles of 10°1o0 270°

A, total central angle
RS 10°|20°| 30°| 45°| 80°| 75°| 90°|105°(120°(135°|150°|165°[180°|225°(270°
472 10 |NS|125[ 15 [ 17 ] 18 | 19 [19.5]|205| 21 [21.5(2).5| 22 |22.5(|228
50 10 (1S{13 |15 |16 |17 12518 [18.5] 19 | 19 |19.5 [19.6
60 10 (1151325 14 155 16 (165 | 17 | 17 |17.3
665 |10 [115)125]| 14 {15 i155]|16 |16 163
80 10 [11.5 (125 135 | 14 |14.5 |14.7
100 |10 ]11}{12]13]13[133
120 1011t | 12 124
150 10 {103 1! 11D
200 |95 a5 (10.6
250 |95 [10.1
300 | 9 (97
3% |98
400 |9.3
450 (9.2
500 2.0
NOTE

Widths of wheelpaths are scaled to the nearest 0.5, from whealtracks

made by a model, extept the maximum width for each RSwhich is calculated,
and shown in heavy type. Qfter reaching the maximum width this remains
constant for all larger central angles.

Dimensions in feet.
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PATH OF SEMITRAILER

(SteeringCurve spiraled)

o
T spirat”
“
Q

RS slecring radius
R radiusofoutside circular curve
RC radiusof inside circuiar curve
P  width of wheelpath when pathiscircular
FO frontovernang

F radial dist foutsid
SF radial distance ofggside

%
7
/

METHOD OF SPIRALING

1. When thetotal contral angle A is 60%rovarthelengthofeach
spiralis ??mm\chly equal Yo RS whan RS 1s 3001t orless,
wnen RS s ovar 300 fr. standard spirals ars usad.

2. ;Nhor’-»hA z_-’ Lns }?orln obout\e,o‘,i;s!s not possible fomaka the
en ofthe spirals aqual to RS.
que'l,' case the ttnrlng radli, RS, are Increasad approximately
asPollows:
A 809 shaarinqrad.e RS
A 45, RS’ RSX 1B
A 30, RS'= RS« 178

RY

A 20, RS'a RSx 2

A 10, RSs RSx 8 ,
“The caniral angla of the main curve and the spiral angles
are all mado aqual to about /s of the total A,

EXAMPLE
Tolal & 60° 48° 3¢° 20° 10°
RS 200" - - - -
RS - 300" 330" 400" €00

Centralangleofmaincurva-  18° 10° 640" 3%2¢'
Spiralangles -  18° 10° 640’ 8°%0°

No scala

4'le
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SEMITRAILER S-50-18
Greajest width of wheelpath reached on Spiraled Curves
on turns through Central Angles of 10°t0 270°

A,lotalcentral angle] RS * A, total centralangle

10°]120°130° | 45°] 7257 [60°[75°] 90° [1057120°|135°|150°|165°]180° 2251270

95|11 [125|14] 42 |liss|17 |18 |12 |20 [208] 21 [215] 22 {2251228

2.5 |105( 12 |135 50 145116 (17 (18 | 18 [ 19 | 19| 19 |I125 (196

105( 115113 60 14 |15 | 16 [165]|1651 17 | 7 [ 17 |17 {173

10|11 {125} €6.5 |14 [145]| 15 [155]|16 (16 | 16 | 16 |163

10 {10515 100 12513 | 13 |13.3

10 110.5( 11 120 12 | 12 124

2
o
2 (10} 11 |12 80 13 [135 | 14 |145 |14.7
)
2
°

25| 10 [J0.5] 180 1 Il.g

9 [as 10| 200 |105]i0.6]

o -
wn

°
85| 2 |a5i95]| 250 |10t

s |9 300 |97
85| 9 |9 | 350 |95
~lo o] 400 [o3
» [+ |as| o] 450 [e.2
. |+ |es| 2| soo |oe0

’ .
#* For A less than 60° RS varies, see shaeet 18,
NOTE: |
Widths of wheelpaths are scaled tothe nearest 0.5y, from wheeltracks
made by a model, except the maximum width for cach RS which is calculated,
and shown in heavy type. after reaching the maximum width thisremains
constant for all larger cen'ral angles.

Dimensions infeet
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PATH OF TRUCK X TRAILER

gofvehicle e WL

RS sieeringradius

R radiusofoutside circularcurve

RC radius of inside circularcurve

P widthof wheelpath when path iscireular

FO $rontovernang

SF radial distance ofoutside frontwhee! from RS

No scale

192YM{Uod4} 2P

Goa) \°

bubyLono YU




TRUCK %X TRAILER

60 ),’
00 O 100 o)
6 | 20° Te sl 20’ MER

60-£. TRUCKX TRAILER
Min.R 45f.

Path Pavement

RS|RC| R [P |FO|SF[ 1 [1E| 2

o

421269456 187 | 14 |36 |23 | 39 |42

50 (371|537 |165| 12 (3.7 | 20 | 36 | 39

60 |488(638|150| 1.0 |38 |20 |33 |36

66.5|56.1(70.3(142 | 1.0 |38 [ 19 |32 |35

80 |70.81832(13.t |08 |32 | 18 |30 |33

100219 (1032|120 {06 |32 | 17 |28 | 3!

120 |i112.6[1239(113 (05 |32 | 6 | 26 |30

150 [143.3)154.0(10.7 | 0.4 |40 | 15 |25 |29

200[94.02040(10.0[ 03 | ~ [ 15 |24 |28

250 [2444/2540(9.6 |03 | » |15 |23 |28

300 [294633040[94 09 | ~ [ 15 |22 |28

350 34485354092 [02 | ~ |15 [22 {28 )
400[39500404.0[ 9.0 [02 | ~ | 14 |21 |27
asolessafassc[ 89 [or | » [ 14|21 |27
soojssabosolss [ar | - [ 1421 [27] |
NOTE:

Pavement designaed for semitrailer S-50-18 is adequate
forfhe 60-f ruck X trailer

Dimensions in feet
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PATH OF LOGGING TRUCK & TRAILER
LOADED FOR GFT.OVERHANG

¢ofvehicla— rz .
¥

No scale

RS steering radius
R radius ofoutside circular curve
RC radiusofinside circular curve

P widthof wheelpath when pathis circular
FO frontoverhang

SF radia! distance ofouiside frontwheel from RS

JOOUM{UOIY opi8

L ——————tl

//
”0 “\

oupgaoao (uod) d
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LOGGING TRUCKXTRAILER
LOADED FOR 6FT.OVERHANG

TE: ;
Pavement designed fbr semitrailer $-50-18 isadequate forlogging trucks
loadaed with 40 f.1098 - 6ftoverhana. ] .

Pav't designed for $°50-18 is ode.%ucfe forlogqqingtrucks loaded with
48'09s- 6¢t.overhang whan RSis 80 ft.orover, whan RS isless than 80 fr.
the 109ging truck réquires agreater lane width than S-50-18.

Dimensions in feat

40" 48’
— ][\ T |
|9|O 22° '| OIO . QsL_ OO 30" - 1 - ;I_
var.on curves 16 © var.oncurves € e
40 ft. LOGS 48 £1.LOGS

Path Pavement Path Pavement
RSIRC|{R | P |FO|SF| 1 |1E|2 |RC| R | P |FO[SF| 1 |1E]| 2
42 2741457183 1.1 |37 [23 | * | * |160]|457(297| L1 [37 |34 | * | *
50 |378|538(!60| 1.0 (38 | 2! 314|538 [224| 1.0 | 38 | 27
60 |49.5[639 (144 |08 |32 | 19 450({6392 (189 |08 |39 (24
66.5|56.8(704 113607 |39 | I8 5297041175 0.7 | 39 |22
80 |714(8321125|06 {39 | I7 ©84839(155| 06 |39 |20
100 {924 {1040 116 | 0.5 ( 40 | 16 90.1/104.0{139 | 0.5 | 4.0 [ 19
120 [1130{1240| 110 (04 | ~ |16 111.2|1240/ 128 (04 | ~ |17
150 [143.6/154.0{104 0.3 | ~ |15 1422]154.0{ 1181 03| ~ |16
200[194.2{2040/9.8 (03| ~ |15 1932[2040(108 |03 | ~ |15
250]244.6{2540]94 102 | ~ | 15 2438|2540/102 (0.2 | - o
300[294.8/3040{92 |02 | ~ | 15 794.11304.0{ 99 | 02| - ol
350 [345.0[3540| 9.0 [02] ~ | 14 3444/354.0/96 (02| ~ e
400]395.1404.0( 82 | 01 | ~ - 394614040194 | 0.1 | - ”
450 |445.2/454.0/1 8.8 | ~ " " 4448]4540{ 9.2 | =~ ” -
500[4253|504.0| 8,7 | ~ " v 949[504.0{ 9.1 | ~ ” -

ML AR O
NO
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PATH OF LOGGING TRUCK X TRAILER
LOADED FOR )4 OVERHANG

O
|

4]

w] gofvehicles

RS
RrRC

FO
SF

No scale

R radius ofoutside circutarcurve

steering radius

radius of inside circularcurve

width of wheelpath when path is circular

front overhang

radiol distance of outside frontwhee! from RS
maximum rear overhang of load on entering curve
approximate distance of RO from RC. of curve

330

" Tuo a.a- A . ;\-J—O—J
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LOGGING TRUCK & TRAILER
LOADED FOR )5 OVERHANG

i'_' ... 40 . lr' " 48° e
r . I*J l—‘j. r . ﬁ—'.'l I*J [—EL
L—,—;,—._?.Q—Q-;’;’:;—I—QJ-O—W—Q;L— I'T?-g%ﬁﬁu—‘l‘“nq’o—m*—gl-

curves
40 £1.LOGS 48€t. LOGS

Path Pav? Path Pavt]
RSIRC|I R | P |FOISFIRO|M| 1 |RCI R P |FOISF|IRO| M| |
pproxapprox] 3k approx oppron.| 3
42 [330457 127 | 1 |37 |30 10| 17 |298 457|159 | 11 [37 [33] 15 {2
50 |a19[s38 19| 1o [38 25| | 17 |396|538[142 | 10 | 38 | 2.8 19
60 |527 639 |12 |08 |39 |20| |16 [509|639(130 |08 |39 |23 18
66.5/595[704]109 (07 [32 | 1.8 16 |s79704 125 | 0.7 [ 32 [ 20 17
(80 [735(839 104 |06 |39 | 14 15 |723]839 |16 {06 |39 | 17 16
100|94.1[1040{ 2 0.5 |40 | 1.0 | 15 | 15 |93.1|104.0]109 | 0.5 [4.0] 13 16
120 [1144)124.0{ 26 [ 04 | -~ |08 14 [136124.0{104 [04 | - [ 10 5
150 |144 71540 23 |03 | ~ |07 | 14411540/ 99 |03 | ~ |09 15
200195012040/ 90 |03 | ~ |06 | | - [19462040/ 24 [03 | ~ |08 14
250 |245.202540, 88 |02 | ~ |06 | | -~ lassfzsen] o1 02| ~ o7 .
300 [7954[304.0] 8.6 | 02 05 795013040 9.0 |02 | ~ |06 -
350 [3454[354.0] 8.6 | 0.2 04| |~ |ss2lssan| 88 |02] ~ |06 .
400[395.5k040{85 [0t | - |03 “|pos3lkoso{ 87 [0n | ~ |05 .
450 [445.6l454.0{ 8.4 | - 03| | » laasdssec/ 86| ~ | ~ [04 -
500 |495.6/504.0| 84 | ~ | ~ |02 15 | » kosalsoso8s| ~ | ~ [o3] 15| ~

requiraments of
NOTE:

Dimensions in feet

vehicles using Second lane.

logs- J4overhang or48f+ loqs-%

% Widthofpavement for 1-lane, 1-way, traffic shown. Widih of pavement
foremerqgency passing or 2-lane’traffic to be determined from

Pavermnent designed for semitrailer 5-50-18 is adequate for loaqing
trucks loaded with 40 £}

overhang.
at the beqinning of sharp furns it may be necessary fo provide clearance for rear overhang.




LOGGING TRUCK X TRAILER
LOADED FOR '3 OVERHANG

6o’ ~

—'irer:

QO - OO O}

T

1973~ yar.oncurves ' 6 ' 16 3
60 £t LLOGS

Path Pav't

RS|RC| R | P |FO|SF|{RO( M| I
lepproxfapprox| 3

42 |205|457|25.2| 11 |37 [37 | 20|30
50 |336(538 [202| 1.0 |38 |32 25
60 [465(639 (174 | 0.8 |39 | 26 22
66.5(54.2|704 |162]0.7 [3.9 | 2.3 21
80 [69.3(839 146 [ 0.6 [39 |19 19
100{90.8(1040|132 |05 |40 | 1.5 18
120 11.8 1240{122 |04 | ~ |13 17
150 [142.7 (1540|113 {03 | ~ | 11 16
200 [1935[204.0/105 0.3 | ~ | 1.0 15
250 |2440(254.0{100 |02 | ~ |09 15
300[2944(3040{ 9.6 0.2 | ~ |08 15
350[344 63540/ 24 02| » |07 15
40039484040/ 92 |01 | ~ |07 15
450)4s4904540( 91 | ~ | + |06 15
500 [4950(5040] 90 | - | » | 05|20 | 14

#* Widthof pavement fori-lane, I-way, traffic shown.
widthof pavemen} for emergency passing or
2-lane traffic to be determined from requirements
of vehicles using second lane. |

NOTE: Pavement designed for semitrailer S-50-18
is adequate for logging trucks loaded with
60f4. 10 s-?goverhongw en RSis60{t.orover
When RS 13 lessthan 6041 theloaqing truck
requires a greafer lane width than 6-50-18,

at the beginning of sharp turns itmay be
necessary fo provide clearance for rear overhang.

Dimensions in feet.
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LOGGING TRUCK TRACTORS
oo O O rh
Lc"L—m—r"sL‘ Lef‘l’o—ls'—%l" T"E.-)'Lo—m"—gal"
aover Rover zover
WHEELBASE 1351 WHEELBASE 16 . WHEELBASE 18f%.
Min R.30ft.2 Min. R 362 Min.R. 402
Path Pavi Path Pov? Path Pov?|
Rs|rc| R| P |Fol|sF| 1 |Re|R | P |FOiSF| 1 |[RC| R| P |FO|SF| 1
* ® *

42 |358l4s.8/ 100 1.0 [38 115 |34845.7] 109 | 1.1 | 3.7 [ 16 [ 340457 117|132 |37 16

50 [44.1|539] 98 |0.8|3.9| 15 |434|53.8| 104 1.0 [3.8 | IS {42.7|538|111 | L} |3.8] 16

60 |545|632| 24|07 |39 | 14 |33.8(63.9/101{0.8]|3.9| 15 |53.2638 |106{09 3.8 ] I5

66.8|61.1{704]|9.3|0.6 |32 | ~ 606|704 9.8 |0.7|3.9 | 15 |60.0{70.4|104]/08 |39 | I5

80 [748(839|2.1]05]392] ~ [744183.9(25|0.6(39 | 14 [73.9(839/100}0.7|32] 15

100 |95.1 [1040| 89|04 {40 | ~ |947{1039/ 92 |0.5|4.0 | ~ |944[1039/9510.6]39 | 14

120 [11s2|i240| 88|04 | ~ | ~ [1149)1240] 9.1 04| ~ | ~ [1146/1239(9.310.5)|39

150 [1454|1540]| 8.6|0.3| ~ | ~ |1453[1540( 89 |04 ~ | ~ [144.901540( 9.1 |04 [4.0] ~

2001955/2040| 85|02 | ~ | ~ [1954{2040 8.6 (03| ~ | ~ [95.22040|88 |03 | ~ | ~

250 [2456[254.0] 84 (0.2 | » | ~ [7455(2540 85{0.2 | ~ | » P454{7540/8.6(0.2]| ~ | ~

300 [2957{3040| 83 [0.2 | » | ~ [2956[304.0| 84 |0.2| ~ | ~ |2955304.0(8.5({02| ~ | ~

250 [3457P3540] 83 | 0.1] ~ | ~ |se5.6p3520] 8.4 (02| ~ | ~ passpsso{as|o2| « | -

400 [3958]4040| 82| - | ~ » [395714040| 83 (0.1 ~ | ~ [3956(404.0/84 (02} ~ | -

450 [4458|454.0f -~ w |- v l45704540! 83| ~ | ~ | ~ [4456/454.0{84(03 | ~ | -

500 [495.8[5040( ~ i ~ 14958/504.0( 8.2 | - o | » KI5.7/5040183 (0] ~ | -

¥ Widthof pavement for I-lane, I-way, raffic shown. Width of pavement foremergency passing
or 2-lane ¥raf fic Yo be determined Srom requirements of venicles using second lane.
NOTE: Tractor with 20f).
wheelbasae, sce table for &
30 ft. Y ruck 20fr.wheelbase. O

L)
Dimensions infeet. / /




PUBLICATIONS OF THE HIGHWAY RESEARCH BOARD
Sponsored by the Department of Traffic and Operations

Price per
copy

Bulletin 6: Report of Committee on Uses of Highway Planning Survey Data

including Special Papers (1947) 40 p. .45
Bulletin 15: Parking, Committee Report and Three Papers (1948) 31 p. .60
Bulletin 16; Expressways, Committee Report and Three Papers (1948)21 p. .45
Bulletin 17: Highway Planning (1948) 45 p. .60
Bulletin 19: Parking (1949) 78 p. .90
Bulletin 25: Controlled Access Expressways in Urban Areas (1950) 45 p. . 60
Bulletin 32: One-Way Streets (1950) 39 p. . 60
Bulletin 33: Use of Parking Meter Revenues (1951) 30 p. . 60
Bulletin 36: Pavement Marking (1951) 28 p. .45
Bulletin 41: Traffic Surveys by Post Cards (1951) 32 p. . 60
Bulletin 48: Off-Street Parking: Legislative Trends, Administrative

Agencies (A Summary Report) (1952) 46 p. . 60
Bulletin 50: Weighing Vehicles in Motion (1952) 29 p. .45
Bulletin 60: Road-User Characteristics (1952) 71 p. .90
Bulletin 61: Traffic Assignment (1952) 75 p. 1.05
Bulletin 72: Directional Channelization and Determination of Pavement

Widths (1953) 53 p. .75
Bulletin 73: Driver Characteristics and Accidents (1953) 60 p. .90
Bulletin 74: Traffic-Accident Studies (1953) 57 p. .90
Bibliography 1: The Effect of Limiting Access Expressways on Existing

Street Systems (1947) 15 p. , mimoegraphed .15
Bibliography 2: A Selected Bibliography on Highway Safety (Annotated)

(1947) 51 p. .45
Bibliography 2 (Supplement No. 1): A Selected Bibliography on Highway

Safety (Annotated) (1949) 12 p. .15
Bib;;ography 4: Uses of Highway Planning Survey Data (Annotated) (1948) 50

p- .

Bibliography 11: Origin-Destination Surveys and Traffic Volume Studies, by
Robert Emmanuel Barkley (containing a review of the literature and an
annotated bibliography) (1951) 277 p. (postage outside U. S. A. $0. 30) 3.00

Special Report 3: Traffic Research Problem Statements (1952) 37 p. .45

Special Report 5: Channelization — The Design of Highway Intersections at
Grade (1952) (size 11" x 17"), plastic binding, 250 p. (postage outside
U.S. A. $0.50). 6.00



The Highway Research Board is
organized under the auspices of
the Division of Engineering and
Industrial Research of the Na-
tional Research Council to pro-
vide a clearinghouse for highway
research activities and informa-
tion. The National Research
Council is the operating agency
of the National Academy of
Sciences, a private organization
of eminent American scientists
chartered in 1863 (uhder a spe-
cial act of Congress) to “investi-
gate, examine, experiment, and
report on any subject of science
or art.”
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