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TH E NATIONAL ACADEMY OF SCIENCES—NATIONAL R E S E A R C H COUN­
CIL is a private, nonprofit organization of scientists, dedicated to tiie 
furtherance of science and to its use for the general welfare. The 

ACADEMY itself was established in 1863 under a congressional charter 
signed by President Lincoln. Empowered to provide for all activities ap­
propriate to academies of science, it was also required by its charter to 
act as an adviser to the federal government in scientific matters. This 
provision accounts for the close ties that have always existed between the 
ACADEMY and the government, although the ACADEMY is not a govern­
mental agency. 

The NATIONAL R E S E A R C H COUNCIL was established by the ACADEMY 
in 1916, at the request of President Wilson, to enable scientists generally 
to associate their efforts with those of the limited membership of the 
ACADEMY in service to the nation, to society, and to science at home and 
abroad. Members of the NATIONAL R E S E A R C H COUNCIL receive their 
appointments from the president of the ACADEMY. They include representa­
tives nominated by the major scientific and technical societies, repre­
sentatives of the federal government, and a number of members at large. 
In addition, several thousand scientists and engineers take part in the 
activities of the research council through membership on its various boards 
and committees. 

Receiving funds from both public and private sources, by contribution, 
grant, or contract, the ACADEMY and its R E S E A R C H COUNCIL thus work 
to stimulate research and its applications, to survey the broad possibilities 
of science, to promote effective utilization of the scientific and technical 
resources of the country, to serve the government, and to further the 
general interests of science. 

The HIGHWAY R E S E A R C H BOARD was organized November 11, 1920, 
as an agency of the Division of Engineering and Industrial Research, one 
of the eight functional divisions of the NATIONAL R E S E A R C H COUNCIL. 
The BOARD is a cooperative organization of the highway technologists of 
America operating under- the auspices of the ACADEMY-COUNCIL and with 
the support of the several highway departments, the Bureau of Public 
Roads, and many other organizations interested in the development of 
highway transportation. The purposes of the BOARD are to encourage 
research and to provide a national clearinghouse and correlation service 
for research activities and information on highway administration and 
technology. 
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Foreword 

Highway Research Board Special Report 5 "CHANNEUZATION - The 
Design of Intersections at Grade" was published in 1952 . It presented 
59 examples of channelized intersections representing current design 
practices at that time. I t was widely used and of benefit to highway and 
traffic engineers by providing an opportunity to review the works of others. 
Since channelization has become so much more widely used in recent years, 
the Committee has compiled this revision which includes more recent design 
examples of channelization to illustrate present design practice. 

This new report represents the cooperative efforts of the Highway 
Research Board Committee on Channelization and many state and city 
engineers who furnished examples and supporting data. Much of the work 
of preparing the examples for publication and the coordination of the 
committee reviews, etc. , have been handled by Prof. B.F.K. Mullins, 
Research Engineer, Texas Transportation Institute. One hundred and twenty 
examples were submitted for the Committee's consideration. Much of this 
material is included in the report in some form. 

Progress is usually based on accumulated knowledge of principles and 
the known experience of their application. The publication of these examples 
of highway channelization, largely examples of good design, with crit ical 
analysis is presented in the hope that highway and traffic engineers may 
profit by a review of the work of others. 

Acknowledgment is made most gratefully to the many individuals and 
organizations who contributed the basic data which have been used as the 
basis for this publication. The name of the person submitting the material 
is shown with each example, and special appreciation is expressed for the 
splendid cooperation in furnishing the information requested by the Commit­
tee, 

Appreciation is expressed to the Automotive Safety Foundation for sub­
stantial financial support in assembling and organizing the basic material 
in preparation for its publication by the Highway Research Board. 
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CHANNELIZATION 
The Design of Highway 

Intersections at Grade 

Introduction 

The rapid and continued postwar increase in motor vehicle production 
and use, the attendant record of traffic accidents and congestion, and public 
clamor for some relief are forcing highway and traffic engineers to consider 
every possible means of attacking the mounting highway transport problem. 

Freeways and expressways are providing essential relief on an increasing 
mileage of important arteries. However, recognition must be given to the 
important fact that the major portion of motor vehicle traffic for years to come 
w i l l move on existing streets and highways. These faci l i t ies , many of which 
are obsolescent, must be used to their maximum efficiency and capacity. 

Important and satisfying progress is being made in many localities through 
the employment of restrictive traffic controls. These include one-way streets, 
parking prohibition and regulation traffic signal control, pavement marking, 
through streets, turn prohibition, regulation of transit operation, pedestrian 
control, truck routing and control of loading and unloading operations, and the 
use of traffic islands. 

Recognizing the intersection as the area of major conflict and congestion, 
traffic and highway engineers are focusing particular attention upon these 
crit ical areas. Channelization has been employed with success at many loca­
tions, but i t has also failed at other locations where the design has been i n ­
adequate or where the basic principles of channelization have been violated. 



BASIS OF REPORT 

This report is not intended to establish principles of channelization 
design, but rather to present current design practice in the form of examples 
which have received the test of performance under varying conditions of 
traffic in the hope that highway and traffic engineers may profit by a review 
of the work of others. 

Cities and states were requested to furnish examples of channelized 
intersections for inclusion in the report. Detailed specifications were 
provided to indicate the data desired. The requested data included: 

Location 

Type of Intersection 

Physical Data 

1. Geometric Design 
a. Plan of conditions after design or redesign, showing graphic 

scale. 
b. Negatives and/or glossy prints of the following: 

1. Aerial photographs of "after" conditions or photographs 
taken from an elevated position. 

2. Aerial photographs of "before" conditions. 
3. Several photographs of important design features such 

as curbs, islands, approach-end treatment, etc. 
2. Grades: Grades over 3% on plan sheet; also vertical curve data 

if crit ical to channelization design. 
3. Surface Type: Roadways, islands, shoulders; also type and 

height of curbs and islands, and detail i f unusual. 
4. Cross Section: Typical cross section i f of unusual design. 
5. Traffic Control Devices 

a. Signs: Type, size, location of warning and regulatory signs. 
b. Signals: Type, location, timing - including a phasing diagram. 
c. Markings: Type, location, color. 
d. Lighting: Location of poles and luminaires, type and size 

of luminaires. 
e. Other control devices: Guide posts, reflectorized delineators, eitc, 

6. Abutting property: Roadside culture, property or land use, location of 
entrances to property. 

7. Transit operations: Location of transit, taxi and other passenger load­
ing zones. 

8. Right-of-Way: R/W limits on plan sheets where R/W critically 
influenced the design. 

Traffic Data 

1. Volumes: Present traffic volumes. One-way approach A. D. T.; 
design hourly volume i f available; and AM and PM peak hour 
turning movement counts. 

2. Indicate Design Vehicle: P, SU, C43, C50. 



3. Speeds: Approach speed - 85 percentile off-peak, otherwise posted 
speed. 

4. Accidents: Collision diagrams, for 12-month period before and after, 
or number of fatal , personal injury and property damage accidents for 
12-month period before and after. 

5. Pedestrian: Cross-walks and other provisions for pedestrians, and 
pedestrian volume where significant in design or operation of the 
fac i l i ty . 

Operational Characteristics 

1. Comment on over-all operation of channelized intersection. 
2. Comment on elements of the design which contribute to any unsatis­

factory operation, such as sight distance, limitations on available 
right-of-way, etc. 

3. Causes of concentrations of accidents or unusual accidents. 

Channelization Defined 

Like the design of the channelized intersection, the definition of 
"channelization" is subject to considerable difference of opinion. The 
following definition was adopted by the Committee on Channelization as 
being representative of the Committee's area of investigation and research: 

"Channelization of intersections at grade is the separation or regu­
lation of conflicting traffic movements into definite paths of travel by the 
use of pavement markings, raised islands, or other suitable means to 
facilitate the safe and orderly movements of both vehicles and pedestrians. 

Types of Intersection 

The commonly accepted definitions for intersection types have been 
used in categorizing the "examples" of channelized intersections. 

The six basic types of intersections are: 

1. Three-way Intersections (Figure l) 
a. Y Intersection. 
b. T Intersection. 

L E S S THAN 7 5 ° 

(a) 

7 5 ° TO I05< 

(b) 

Figure 1. 



2. Four-way Intersections (Figure 2) 
a. Right-Angle. 
b. Offset. 
c. Oblique. 

7 5 ° TO 105* 

(a) 

L E S S THAN 7 5 ° 

(b) 

Figure 2, 

3. Multiway Intersection (Figure 3). 
(5 or more legs). 

Figure 3. 

Functional Classes 

1. Directional. 
2. Divisional. 
3. Refuge. 

The 1961 edition of the Manual on Uniform Traffic Control Devices 
for Streets and Highways lists the following three classifications. Islands 
may be classified functionally and physically as follows: 

1. Vehicular and pedestrian. 
2. Traffic divisional islands. 
3. Traffic channelizing islands, 



Channelization Types 

Generally Islands are delineated by one of the following methods: 

1. Raised and outlined by curbs and f i l l ed with pavement, turf, 
or other material. 

2. Formed by pavement markings, buttons or raised bars on a l l 
paved areas, used in urban districts where speeds are low 
and space is limited. 

3. Unsurfaced flush with the travel way, sometimes supplemented 
by guideposts, stanchions, or other delineators, used for large 
islands. 

Warrants for Channelization 

The Committee suggests that the warrants for channelization as published 
in the earlier report include the factors generally considered in the design of 
channelized intersections. Channelization is generally employed for one or 
more of the following purposes: 

1. Separation of conflicts. 
2. Control of angle of conflict . 
3. Reduction of excessive pavement areas. 
4. Regulation of traffic and indication of proper use of the 

intersection. 
5. Arrangements to favor predominant turning movements. 
6. Protection of pedestrians. 
7. Protection and storage of turning and crossing vehicles. 
8. Location of traffic control devices. 
9. Need for reference points. 

10. Prohibition of specific movements. 
11. Control of speed. 

Objectives 

The central objectives of intersection channelization are to assure orderly 
movement, increase capacity, improve safety, and provide maximum convenience. 
When the design provides for orderly movement and adequate capacity, improved 
safety and convenience w i l l result. 

The 1961 Manual on Uniform Traffic Control Devices states: "The island 
design should be carefully planned so that the shape of the island w i l l conform 
to the natural vehicular paths and so that the raised island w i l l not constitute 
a hazard in the roadway. A judiciously placed island at an intersection on a 
wide street may eliminate the need for traffic signal control by channelizing traffic 
into orderly movements." 

Principles of Channelization 

In the analysis of motor-vehicle movements through intersectional areas 
and in the development of the principles of channelization, consideration must 
be given to the following: 



Factors to be Considered in the Design of Channelization 

Human 

1. Habit 
2. Ability of drivers to make decisions. 
3. Element of surprise. 
4. Decision and reaction times. 
5. Conformance to natural paths of movement. 

IVaffic 

1. Possible and practical capacities. 
2. Turning movements. 
3. Size and operating characteristics of vehicles. 
4. Control of movements at points of intersection, convergence, 

and divergence. 
5. Vehicle speeds and pedestrian movements. 
6. Transit operations and accident experience. 

Physical 

1. Character and use of abutting property. 
2. Roadway grades. 
3. Surface type and cross section. 
4. Sight distance. 
5. Total intersectional area. 
6. Angles of intersection. 
7. Divergence and convergence. 
8. Areas of conflict . 
9. Speed-change areas. 

10. Island design. 
11. Traffic control devices . 
12. Lighting. 

Economic 

1. Cost of the improvement. 
2. Economic effect on abutting business (where channelization restricts 

or prohibits certain vehicle movements within the intersectional area). 
Budget limitations many times delay the implementation of permanent 

channelization. Accordingly, much can be accomplished by the use of paint 
in these instances. Further, in instances where lay authorities have diff icul ty 
in understanding the merits of channelization, paint can be used to demonstrate 
its advantages. This is particularly true in "snow" areas where permanent 
channelization is sought by the engineer; orderly movement resulting from good 
delineation when pavements are clear compared to relative disorder on snow 
covered pavements often provides obvious testimony to the positive effects of 
channelization. Hence, the engineer "proves" his point, thus accelerating 
the approval of permanent channelization. 

In the design of an intersection, the engineer must consider both the 
objectives and the principles of channelization. The central objectives of 
intersection channelization are to assure orderly movement, increase capacity. 



improve safety and provide maximum convenience. When the design provides 
for orderly movement and adequate capacity, improved safety and convenience 
w i l l result. 

The more important principles of channelization which are presented in 
the following discussion must be observed i f an effective design is to be 
achieved. The degree to which these principles are applied w i l l depend upon 
traffic and physical features of the over-all design. For example, i f traffic 
signal control is to be incorporated in the design, the angle at which traffic 
streams may cross without merging and weaving may be less than the right-
angled crossing recommended for nonsignalized intersections (Principle No. 3), 

Similarly, the separation of conflict points may be undesirable and 
impractical i f the intersection is to be controlled by traffic signals (Principle 
No. 8). 

The designer must clearly understand, however, these principles of 
channelization. Experience w i l l indicate the degree to which they may be 
modified to meet conditions at particular intersections. I f , on the other 
hand, the principles of channelization are disregarded, the objectives of 
channelization w i l l not be achieved and the resulting design w i l l be hazardous 
and inefficient. 

1. The relative speed and impact energy of intersecting vehicles are 
functions of vehicle speeds and angle of intersection. 

CASE I RELATIVE S P E E D CASE n 

40 m ph 

REL_ATIVE_ S P E E D = ^ J ^ f 5 _ ^ 
' —*-<>-• 5on*P*^ 

40 mph 

Channelization reduces the area of conflict . 



3. When traffic streams cross without merging and weaving, the 
crossing should be made at or near right angles. 

4. Merge traffic streams at small angles. 

5. The speed of a traffic stream entering an intersection may be 
controlled by bending. 



6. The speed of a traffic stream entering an intersection may be 
controlled by funneling. 

7. Channelization provides refuge (shadowing) for turning and 
crossing vehicles. 

8. Channelization separates conflict points within an intersection. 



9. C h a n n e l i z a t i o n b l o c k s p r o h i b i t e d t u r n s , 

ONE WAY 

10. C h a n n e l i z a t i o n may provide l o c a t i o n s for the i n s t a l l a t i o n of 
e s s e n t i a l t r a f f i c c o n t r o l d e v i c e s . 

1 1 . C h a n n e l i z a t i o n i s r e q u i r e d fo r e f f e c t i v e s i g n a l c o n t r o l a t 
i n t e r s e c t i o n s w i t h complex t u rn ing movements . 

PHASE A 

PHASE A X 

PHASE A y 

SIGNAL PHASING 

- V 
PHASE B 

PHASE B' 

r 
PHASE A'xy 
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Comments by Committee Members and Submitters 

The Commit tee r e c o g n i z e s tha t cur rent c h a n n e l i z a t i o n d e s i g n i s b a s e d , 
to a large degree , upon the judgment and exper ience of the des igner i n t h e 
a p p l i c a t i o n of the gene ra l p r i n c i p l e s of h i g h w a y and t r a f f i c de s ign to the 
p rob lem of the i n t e r s e c t i o n . I n p r e sen t i ng the e x a m p l e s , the Commit tee 
b e l i e v e s that i n the absence of q u a l i f y i n g r e m a r k s , some des igns might be 
accep ted as good p r a c t i c e . To p reven t a m i s i n t e r p r e t a t i o n of the examples 
b y those readers whose exper ience i n c h a n n e l i z a t i o n may be l i m i t e d , comments 
by t w o Commit tee members have been i n c l u d e d w i t h each e x a m p l e . 

A d m i t t e d l y , t h i s c r i t i q u e , or r e v i e w , i s not i n t e n d e d to supersede the 
work, of the a u t h o r s . The ana lyses accompany ing the examples shou ld be 
accep t ed on ly as the cons ide red o p i n i o n of the r e v i e w e r based upon the 
suppor t ing data f u r n i s h e d and do no t n e c e s s a r i l y r e f l e c t the accu racy or 
e f f e c t i v e n e s s of the d e s i g n . I t must a l s o be r e c o g n i z e d tha t the r e v i e w e r 
d i d not have the de s igne r ' s i n t i m a t e k n o w l e d g e of the l o c a l c o n d i t i o n s 
w h i c h so g r ea t l y i n f l u e n c e the u l t i m a t e d e s i g n . 

The c r i t i q u e s prepared by Commit tee members were f u r n i s h e d t o the 
person w h o submi t t ed the example and a d d i t i o n a l comments were s o l i c i t e d . 
For many of the e x a m p l e s , these a d d i t i o n a l comments p r o v i d e d Impor tan t 
data r e l a t i n g to the de s ign and opera t ion of the I n t e r s e c t i o n and have been 
i n c l u d e d i n the t e x t u a l m a t e r i a l . 

I n a d d i t i o n , Commit tee members have sugges ted the f o l l o w i n g 
comments as b e i n g p e r t i n e n t to the s t u d y , p l a n n i n g , and d e s i g n of 
channe l i z a t i o n . 

C h a n n e l i z a t i o n " P i t f a l l s " - b y D o n a l d H . Sides 

1. Be sure c h a n n e l i z a t i o n i s necessa ry , f i r s t of a l l , fo r t r a f f i c 
v o l u m e s , e t c . 

2 . A v o i d i s o l a t e d c h a n n e l i z a t i o n un less of major p r o p o r t i o n s . 

3 . A v o i d m u l t i p l e maneuvers—merging three movements i n t o one— 
one movement o f f e r e d three or more s imul taneous c h o i c e s . 

4 . Be sure i s l a n d s , e t c . , are r e a d i l y v i s i b l e on approaches . 

5. A v o i d numerous s m a l l i s l a n d s i n f a v o r of a f e w large ones where 
p o s s i b l e . D o n ' t f o rge t r a i s e d por t ions of i s l a n d s s h o u l d be o f f s e t 
f r o m edge of t r a v e l pa th and r a i s e d p o r t i o n i t s e l f s h o u l d be reasonable 
i n s i z e . A v o i d minimum s izes sugges ted i n M U T C D where p o s s i b l e . 

6. As p l an d e v e l o p s , c o n s u l t w i t h M U T C D to in su re proper p lacement of 
s igns or s igna l s i f p o s s i b l e . D o n ' t f o r g e t p o s s i b i l i t y of f u t u r e s i g n a l s . 

7 . O n u n s i g n a U z e d I n t e r s e c t i o n s , i n p a r t i c u l a r , p rov ide s u f f i c i e n t w i d t h 
of median to shadow d e s i g n v e h i c l e s . 

8. V i s u a l i z e c h a n n e l i z a t i o n under a l l c o n d i t i o n s , p a r t i c u l a r l y du r ing 
per iods of h i g h snow storage on i s l a n d s . 
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L i s t of " C a u t i o n s " fo r C h a n n e l i z a t i o n Des igner - by I r v i n g B . W e i n b e r g 

1 . Never In t roduce I s l a n d s on cu rves or h i l l c r e s t s . 

2 . Remember tha t d r i v e r s and pedes t r ians t ake most conven ien t p a t h s . 

3 . A v o i d too many too s m a l l I s l ands (50 square f e e t ) . 

4 . C h a n n e l i z a t i o n shou ld appear open and n a t u r a l . 

5. Adequate s i g n i n g and i l l u m i n a t i o n are impor tan t f ea tu res i n good 
c h a n n e l i z a t i o n des ign a n d o p e r a t i o n . 

6. Approach end of c h a n n e l i z a t i o n i s l a n d shou ld be o f f s e t l e f t of 
c e n t e r - l i n e and shou ld be adequa te ly r e f l e c t o r i z e d , p a i n t e d , a n d / 
or i l l u m i n a t e d f o r d e m a r c a t i o n . 

M e d i a n C h a n n e l i z a t i o n i n C a l i f o r n i a 

" I t i s my o p i n i o n t ha t the v e r y w o r d ' c h a n n e l i z a t i o n ' i s ap t t o r e s u l t 
i n young engineers becoming over-eager and i n t r o d u c i n g many narrow 
tu rn ing lanes and s m a l l i s l a n d s where the proper s o l u t i o n w o u l d be an 
open i n t e r s e c t i o n . About the o n l y c h a n n e l i z a t i o n tha t i s done now on the 
C a l i f o r n i a H i g h w a y System i s the p r o v i s i o n of l e f t - t u r n median l a n e s . 

"The p r i n c i p a l po in t s tha t we w o u l d l i k e to b r i n g out , as shown on 
the e n c l o s e d s t anda rds , are: (1) The t r a n s i t i o n taper of the approach 
nose w h e n w i d e n i n g an u n d i v i d e d h i g h w a y shou ld be a f u n c t i o n of the 
d e s i g n speed . (2) As l i t t l e area as p o s s i b l e s h o u l d be u sed f o r i s l a n d s , 
meaning tha t as large an area as p o s s i b l e remains fo r the use of a u t o ­
m o b i l e s . (3) One t h i n g tha t seems to be o v e r l o o k e d by many des igners 
i s the f a c t tha t the c o n t r o l po in t f o r the t r a n s i t i o n taper shou ld be l oca t ed 
at the po in t where the l e f t - t u r n lane becomes f u l l - w i d t h i n s t e a d of at the 
po in t where the i s l a n d becomes as w i d e as the l e f t - t u r n l a n e . I n f a c t , 
the i s l a n d r a r e l y has to be as w i d e as the l e f t - t u r n l a n e . 

"(4) Another p o i n t t ha t i s emphas ized i n the new s tandard i s tha t 
the ang le d e f i n i n g the b e g i n n i n g of the l e f t - t u r n lane i s i n c r e a s e d and 
the co r respond ing l eng th of taper i s shor tened i n order to g i v e a more 
p o s i t i v e i n d i c a t i o n or ' c l e a r c u e ' a s to where the l e f t - t u r n lane b e g i n s . 
I t has been observed tha t l o n g , smooth tapers a t t h i s part of the l e f t -
turn lane have a t endency to en t i ce t h r o u g h - v e h i c l e s as w e l l as to 
r e s u l t i n doubt on the par t of d r ive r s d e s i r i n g to make a l e f t t u r n . 

"On the e x h i b i t i n d i c a t i n g w i d e n i n g on one s i d e , the pavement 
has been w i d e n e d on the s ide approach ing the i n t e r s e c t i o n to bet ter 
i l l u s t r a t e the p o i n t o f c o n t r o l i n the t r a n s i t i o n . I t i s a l s o to be noted 
tha t the t r a n s i t i o n l eng th has been made a f u n c t i o n of the median w i d t h 
i n l i e u of the amount of w i d e n i n g . This was necessa ry because the 
amount of w i d e n i n g and the median w i d t h are not n e c e s s a r i l y e q u a l . " 
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"The photograph w h i c h f o l l o w s i s of a s t r e t c h of r o a d , U . S . 50 a t 
Lake Tahoe, C a l i f o r n i a , showing c h a n n e l i z a t i o n f o r s t r i p deve lopment w i t h 
many minor c r o s s - r o a d s . 

" I b e l i e v e t h i s i s a f i n e example of s imple c h a n n e l i z a t i o n tha t a c c o m ­
p l i s h e s a great d e a l of good; n a m e l y , i t a lmos t e l i m i n a t e s l e f t tu rn acc iden t s 
and a c c i d e n t s a s s o c i a t e d w i t h l e f t turn maneuvers , and v a s t l y improves t r a f f i c 
f l o w as compared w i t h a n u n d i v i d e d h i g h w a y where tu rn ing v e h i c l e s s top i n 
the through l a n e s . 

"The pavement i s 64 f e e t w i d e be tween a s p h a l t d ike c u r b s . The median 
i s 12 f e e t , the outer lanes are 14 f e e t e a c h , and the inner lanes are 12 f e e t . 
The h i g h w a y operates v e r y smooth ly w i t h summer t r a f f i c and vo lumes of around 
2 5 , 0 0 0 v e h i c l e s per d a y . 

"The median i s f l u s h , be ing marked by double s t r ipes on each s i d e . 
You may note tha t i t i s p o s s i b l e w i t h pa in t to be much more prec i se than 
curbs w h e n d e a l i n g w i t h f r e q u e n t o p e n i n g s . 

"There i s v e r y l i t t l e v i o l a t i o n of the median i n t h i s p a r t i c u l a r case 
because l e g a l openings are p r o v i d e d f r e q u e n t l y enough so that there i s v e r y 
Li t t le c a l l f o r v i o l a t i o n . I t i s p o s s i b l e to r each every a b u t t i n g proper ty by 
means of a l e g a l opening w i t h o u t making a U - t u r n . " — K a r l M o s k o w i t z . 

U . S . 50 a t Lake Tahoe, C a l i f . 
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Divided section with l e f t turn bays, shadowing, location of t r a f f i c control devices, separation of c o n f l i c t s , 
and pedestrian refuge by channelization. (Toronto, Canada). 



Channelized intersection with addition of island and l e f t turn lane. Note controlled 
access design to shopping area, (Toronto, Canada). 



General i l l u s t r a t i o n of channelization i n New Jersey. 



" W h i l e t h i s repor t i s p rope r ly concerned w i t h d e s i g n , the commit tee 
r ecogn izes the opera t ing problems a s s o c i a t e d w i t h the i n t r o d u c t i o n of 
c h a n n e l i z a t i o n a t a l o c a t i o n where none e x i s t e d p r e v i o u s l y . Thus , the 
i m p l e m e n t a t i o n of c h a n n e l i z a t i o n , p a r t i c u l a r l y i n cases of r a i s e d i s l a n d s , 
i n most i n s t ances requ i res an i n d o c t r i n a t i o n e f f o r t a imed t oward a c q u a i n t i n g 
' repeat ' d r ive r s w i t h the new s i t u a t i o n . " — W a r r e n Trave r s . 

Examples of Channelization 

Example 
Number T h r e e - W a y I n t e r s e c t i o n s - T Type 

T - 1 M i c h i g a n , L a n s i n g : Grand River Avenue (US 16) - M a r s h a l l S t reet . 
T-2 M i c h i g a n , Pont iac : US 10 - Scott Lake Road. 
T-3 I l l i n o i s , near G r e e n v i e w : I l l i n o i s Route 123 - I l l i n o i s Route 2 9 . 
T-4 W i s c o n s i n , Eau C l a i r e : US 53 - Presto G a t e . 
T-5 New M e x i c o , Tula rosa : US 54 - US 7 0 . 
T-6 M o n t a n a , W h i t e f i s h : US 93 - Montana 4 0 . 
T-7 C a l i f o r n i a , San F r a n c i s c o : Laguna Honda Boulevard - C l a r e n d i n A v e n u e . 
T-8 C a l i f o r n i a , San F r a n c i s c o : M a i n D r i v e - Bridge D r i v e (Golden Gate Park) 
T-9 D e l a w a r e , C h r i s t i a n a : De laware 7 - De l aware 273 . 
T-10 C a l i f o r n i a , Berke ley : De rby Street - W a r r i n g Street . 

T h r e e - W a y I n t e r s e c t i o n s - Y Type 

Y - 1 W i s c o n s i n , Fond D u Lac Coun ty : US 151 - W i s c o n s i n 2 6 . 
Y - 2 Nebra ska , Omaha: 42nd Street - Q S t ree t . 
Y-3 C a l i f o r n i a , San D i e g o : N i m i t z Boulevard - Sunset C l i f f s B o u l e v a r d . 
Y - 4 New Jersey, Hudson Coun ty : US 1 and 9 - New Jersey Route 3 . 
Y - 5 P e n n s y l v a n i a , Trout Run, Lycoming County : US 15 - Pennsy lvan ia 14. 
Y - 6 C o n n e c t i c u t , C o l u m b i a : US 6 - US 6A. 
Y - 7 C o n n e c t i c u t , East L i t c h f i e l d : Route 8 - Route 116. 
Y - 8 D e l a w a r e , K e i d e l ' s Corners : Newpor t Gap Pike (Delaware 41) -

Lancaster P i k e . 
Y - 9 D e l a w a r e , L i t t l e Heaven : US 113 - 113A. 
Y - 1 0 Oregon , near Salem: Oregon 22 - Oregon 22 3. 
Y - 1 1 Texas , D a l l a s : East Grand Avenue - Gas ton Avenue - G a r l a n d Road. 

F o u r - W a y I n t e r s e c t i o n s - R i g h t - A n g l e d Type 

FR-1 M i c h i g a n , Dea rborn : US 24 (Telegraph Road) - Ford Road. 
FR-2 I l l i n o i s , near Normandy: I l l i n o i s Route 92 - I l l i n o i s Route 88 . 
FR-3 Texas , A u s t i n : US 183 (Airport Boulevard) - US 290 (Koenig Lane ) . 
FR-4 Arkansas , L i t t l e Rock: M e a d o w c l i f f Road - US 67 and 7 0 . 
FR-5 Idaho , Eagle Junc t ion : US 20 and 26 - Idaho 69 , 
FR-6 New M e x i c o , near C l o v i s : Cannon Air Force Base Entrance - US 60 

(Offse t ) and 84 - N e w M e x i c o 277 . 
FR-7 C o l o r a d o , Denver : Colorado Boulevard - East 46th Avenue . 
FR-8 C a l i f o r n i a , San D i e g o : 54th Street - U n i v e r s i t y Avenue . 
FR-9 C o n n e c t i c u t , W e s t H a r t f o r d : US 44 - C o n n e c t i c u t Route 185 -

(Of f se t ) N o r t h M a i n Street . 
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Example 
Number F o u r - W a y I n t e r s e c t i o n s - O b l i q u e Type 

F O - 1 M i c h i g a n , Lans ing : US 16 (Grand River Avenue) - Saginaw Street . 
FO-2 W a s h i n g t o n , Seat t le : 1st Avenue Br idge , S. - East M a r g i n a l W a y , 

S. (US 9 9 ) . 
FO-3 D e l a w a r e , H o c k e s s i n : Lancas ter Pike - Y o r k l y n Road. 
F O - 4 M a s s a c h u s e t t s , Seekonk: F a l l River Avenue - H i g h l a n d Avenue -

(Of f se t ) M i n k St reet . 

M u l t i w a y In t e r s ec t i ons 

M - 1 C a l i f o r n i a , M o d e s t o : H Street - Scenic D r i v e - Burney Street -
D o w n e y Street - K imb le S t ree t . 

M - 2 Arkansas , M a g n o l i a : Cour thouse Square. 
M - 3 Idaho , T w i n F a l l s : East F ive P o i n t s . 
M - 4 Oregon , Por t l and : US 26 - SW 58th Avenue - SW Sky l ine Boulevard 

SW Canyon Cour t - SW Humphrey Bou leva rd . 
M - 5 D i s t r i c t of C o l u m b i a , W a s h i n g t o n : C o n s t i t u t i o n Avenue - M a r y l a n d 

Avenue - 2 nd Street . 

OTHER TREATMENTS 

Example 
Number Th ree -Way I n t e r s e c t i o n s - T Type 

T-A Texas , Bastrop: State H i g h w a y 71 - State H i g h w a y 9 5 . 
T-B D i s t r i c t of C o l u m b i a , W a s h i n g t o n : 6th Street - C o n s t i t u t i o n Avenue . 
T - C N e w Jersey, M e t u c h a n : H o l l y Street - C e n t r a l Avenue . 
T - D C a l i f o r n i a , San D i e g o : Route 77 - Pomerado Road. 
T-E Canada , Toronto: H i g h w a y 27 - H i g h w a y 2 . 

Th ree -Way I n t e r s e c t i o n s - Y Type 

Y - A M i c h i g a n , Shepherd: US 27 - Shepherd Road. 
Y - B Rhode I s l a n d , Pawtucke t : S m i t h f i e l d Avenue - Power Road. 
Y - C D i s t r i c t of C o l u m b i a , W a s h i n g t o n : 28 th Street - M Street -

Pennsy lvan ia Avenue . 
Y - D I n d i a n a , Fort W a y n e : I nd i ana 14 - US 2 4 . 
Y - E M i s s o u r i , S p r i n g f i e l d : Ches tnu t Street T r a f f i c w a y - C o l l e g e St reet . 
Y - F New Y o r k , W a y n e Coun ty : New York 5290 ( W o l c o t t - Red Creek) -

New York 5290 ( W e s t b u r y ) . 
Y - G K e n t u c k y , A l e x a n d r i a : US 27 - C i t y Street . 
Y - H Canada , Toronto: U n i d e n t i f i e d . 

F o u r - W a y I n t e r s e c t i o n s - R i g h t - A n g l e d Type 

FR-A Arkansas , L i t t l e Rock: M a r k h a m Street - U n i v e r s i t y A v e n u e . 
FR-B M o n t a n a , Grea t F a l l s : 1st Avenue N o r t h - Park D r i v e . 
FR-C D e l a w a r e , W i l m i n g t o n : L imes tone Road - K i r k w o o d H i g h w a y . 
FR-D A r k a n s a s , Hot Spr ings: C e n t r a l - G r a n d . 
FR-E M a s s a c h u s e t t s , N a t i c k : Route 9 - Oak Street - Rhode I s l a n d Avenue, 
FR-F Rhode I s l a n d , Providence: State Route 2 - D i v i s i o n Street . 
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FR-G Rhode I s l a n d , Providence: State Route 2 - F rench town Road. 
F R - H Canada , B r i t i s h C o l u m b i a , Vancouver : Cass ia r Street - H a s t i n g s 

Street . 
F R - I Alabama , H u n t s v l l l e : Jordan Lane - Alabama 2 0 . 
FR-J Texas , Bastrop Coun ty : Texas 95 - Texas 71 (Loop Road) . 
FR-K K e n t u c k y , Har t Coun ty : US 31 - Ken tucky 2 1 8 . 
FR-L Nevada , Reno: K i e t z k e Lane - East Second Street . 
F R - M Canada , Toronto: Keele Street - Lawrence Avenue . 
FR-N Canada , near H u n t s v l l l e : New H i g h w a y 11 - O l d H i g h w a y 11 

R e l o c a t i o n . 

Example 
Number F o u r - W a y I n t e r s e c t i o n s - O b l i q u e Type 

F O - A M i c h i g a n , Saginaw: W a s h i n g t o n Avenue - Rust Street . 
FO-B Arkansas , L i t t l e Rock: M a r k h a m Street - K a v a n a u g h - Booker . 
F O - C Texas , Lubbock: US 87 - US 82 . 
F O - D K e n t u c k y , C a r l i s l e Coun ty : Ken tucky 440 - Ken tucky 307 . 
FO-E Ok lahoma , N o r t h w e s t of Shawnee: Oklahoma 3 - Future US 2 7 0 . 
FO-F Texas , San A n t o n i o : N o g a l i t o s Street - Laredo H i g h w a y - Zarzamora 

Road. 
F O - G P e n n s y l v a n i a , L o y a l s o c k T o w n s h i p , Lycoming C o u n t y : 

East Th i rd Street - W a s h i n g t o n Boulevard - Faxon Pa rkway . 

M u l t i w a y I n t e r s e c t i o n 

M - A M i n n e s o t a , St. Paul : U n i v e r s i t y Avenue - Robert Street -
Aurora A v e n u e . 

M - B Kansas , Kansas C i t y : C e n t r a l Avenue - W i l s o n Boulevard -
13th Street - R e y n o l d s . 

M - C D i s t r i c t of C o l u m b i a , W a s h i n g t o n : Dupont C i r c l e . 
M - D Texas , San An ton io : Romana P laza . 

Approach-End Treatments 

AE-A Arkansas , Jonesboro: Caraway Road - Johnson Street . 
AE-B C o n n e c t i c u t , A s h f o r d : US 44 - US 44A. 
A E - C I l l i n o i s , near Ashmore: I l l i n o i s Route 16 - I l l i n o i s Route 4 9 . 
A E - D Oklahoma , South of L indsay : Oklahoma 29 - Oklahoma 76 . 
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EXAMPLE T-1 

MICHIGAN, L a n s i n g 
G r a n d R i v e r Ave. (US 16, M-78) 
a t M a r s h a l l S t r e e t 

T y p e o f I n t e r s e c t i o n 

3-Way T e e 

S u b m i t t e d by 

H a r o l d G. B a u e r l e 
D i r e c t o r o f T r a f f i c D i v i s i o n 
M i c h i g a n S t a t e Highway 
Department 
L a n s i n g , M i c h i g a n 

D a t e Opened t o T r a f f i c 

November. 1957 

P h y s i c a l D a t a 

G r a d e s : Not o f any c o n s e q u e n c e 
S u r f a c e T y pe 
Roadways: 9" c o n c r e t e w i t h b i t u m i n o u s c a p 
I s l a n d s : B i t u m i n o u s c u r b w i t h b i t u m i n o u s c a p 
S h o u l d e r s : C l a s s A compacted 4" s l o p i n g 1 on 4 
C u r b s : B i t u m i n o u s c o n c r e t e 7" h i g h , where i n d i c a t e d on p l a n 
T r a f f i c C o n t r o l D e v i c e s 

T r a f f i c D a t a 

Volume: 1 7 % I n c r e a s e b e t w e e n " B e f o r e " and " A f t e r " c h a n n e l i z a t i o n 
D e s i g n V e h i c l e : C50 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

M a r s h a l l S t r e e t i s t h e t e m p o r a r y e n d i n g o f a n e a s t - w e s t one-way s t r e e t s y s t e m . 
W i t h i n t h e n e x t y e a r o r s o , t h i s i s l a n d c o n s t r u c t i o n w i l l be removed and t h e 
one-way s t r e e t s y s t e m e x t e n d e d on w e s t w a r d . The d e s i g n shown, h o w e v e r , does 
i n d i c a t e what c a n be done w i t h v e r y t i g h t c o n t r o l s w i t h one-way s t r e e t s , 
t u r n i n g r o a d w a y s , r a d i u s , and a w e a v i n g s e c t i o n I n w h i c h t h e m a j o r i t y o f 
d r i v e r s must weave. 

The b e f o r e and a f t e r a c c i d e n t c o m p a r i s o n shows t h e moderate improvement. 
However, c o n s i d e r i n g t h e 1 7 % I n c r e a s e i n t r a f f i c i n t h i s a r e a , t h e 
improvement I s c o n s i d e r a b l e . 

NOTE: See T e x t u a l D a t a S h e e t o f EXAMPLE FO-1 
f o r S k e t c h o f G e n e r a l V i c i n i t y i n c l u d i n g 
t h i s EXAMPLE. 

1 

F i g u r e Z L o o k i n g n o r t h from t h e s o u t h l e g 
o f M a r s h a l l S t r e e t t oward t h e 
G r a n d R i v e r Avenue i n t e r s e c t i o n . 

SUPPLEMENT TO BEFORE AND AFTER ACCIDENT STUDY OF EXAMPLE T -
US 16 (GRAND RIVER) AT MARSHALL STREET, LANSING, MICHIGAN 

CHANNELIZATION C o n s t r u c t i o O c t . 17, 1957 t h r o u g h Nov. 30, 1957 

1956 t h r o u g h O c t . 16. 1957 
ACCIDENT RATE p e r m i l l i o n v e h i c l e s 

1.3 

1957 t h r o u g h Nov. 30. 1958 
ACCIDENT RATE p e r m i l l i o n v e h i c l e s 

1.1 

BEFORE PERIOD: 1 Y e a r , Oct. 17 
SUMMARY OF ACCIDENTS 

8 A c c i d e n t s 
1 I n j u r e d 

6 A c c i d e n t s I n L i g h t C o n d i t i o n s 
2 A c c i d e n t s I n Dark C o n d i t i o n s 
3 A c c i d e n t s on Wet S u r f a c e 

AFTER PERIOD: I Y e a r , Dec. 1. 
SUMMARY OF OCCIDENTS 

5 A c c i d e n t s 
0 I n j u r e d 

3 A c c i d e n t s I n L i g h t C o n d i t i o n s 
2 A c c i d e n t s i n Dark C o n d i t i o n s 
2 A c c i d e n t s on Wet S u r f a c e 

SUPPLEMENT TO BEFORE AND AFTER ACCIDENT STUDY OF EXAMPLE T - 1 
SAGINAW (H-78) AT MARSHALL STREET, LANSING, MICHIGAN 

CHANNELIZATION C o n s t r u c t i o n : O c t . 17, 1957 t h r o u g h Nov. 30, 1957 

BEFORE PERIOD: 1 Y e a r . O c t . 17, 
SUMMARY OF ACCIDENTS 

6 A c c i d e n t s 
1 I n j u r e d 

5 A c c i d e n t s i n L i g h t C o n d i t i o n s 
1 A c c i d e n t i n Dark C o n d i t i o n s 
3 A c c i d e n t s on Wet S u r f a c e 

AFTER PERIOD: 1 Y e a r , Dec. 1, 
SUMMARY OF ACCIDENTS 

8 A c c i d e n t s 
2 I n j u r e d 

5 A c c i d e n t s i n L i g h t C o n d i t i o n s 
3 A c c i d e n t s i n Dark C o n d i t i o n s 
0 A c c i d e n t s on Wet S u r f a c e 

1956 t h r o u g h O c t , 16. 1957 
ACCIDENT RATE p e r ralllio 

1.3 

1957 t h r o u g h Nov. 30, 1958 
ACCIDENT RATE p e r m i l l i o n v e h i c l e s 

1.1 

Comments by Committee Members 

1, EUGENE MAIER - T h i s I s an e x c e l l e n t example o f t h e u s e o f c h a n n e l l z a t l o i 
I n t h e s o l u t i o n o f t h e c o m p l e x t r a f f i c movements r e s u l t i n g I n t h e tempoi 
t e r m i n a t i o n o f a one-way c o u p l e t . The c h a n n e l i z a t i o n a t Gr a n d R i v e r avi 
and S h e r i d a n S t r e e t r e d u c e d an u n n e c e s s a r i l y l a r g e i n t e r s e c t i o n and mtn; 
ml z e d t h e c o n f l i c t b e t w e e n s o u t h b o u n d G r a n d R i v e r t r a f f i c and n o r t h b o u n i 
t r a f f i c i n t o S h e r i d a n S t r e e t . 

2. R, T. SHOAF - I n p r i n c i p l e t h i s I s a v e r y f i n e u s e o f c h a n n e l i z a t i o n f o i 
t r a f f i c r o u t i n g . R e g a r d l e s s o f t h e good a c c i d e n t r a t e and an Improvemei 
I n t h e r a t e a f t e r c h a n n e l i z a t i o n , t h e a f t e r a c c i d e n t e x p e r i e n c e r a i s e s 
t h r e e q u e s t i o n s i n my mind w h i c h c a n o n l y be c h e c k e d by e x a m i n a t i o n o f 
d e t a i l e d a c c i d e n t r e p o r t s . 

F i r s t , I q u e s t i o n t h e need f o r t r a f f i c s i g n a l s a t S a g i n a w and Maral 
I s u s p e c t t h a t p a r t o f t h e i n c r e a s e i n a c c i d e n t s i s a r e s u l t o f r e a r - e m 
a c c i d e n t s due t o s i g n a l s . 

I f e e l t h a t I f s i g n a l s a r e t o be u s e d w i t h c h a n n e l i z a t i o n , an im­
p o r t a n t f e a t u r e I s t h e p l a c e m e n t o f t h e h e a d s . O v e r h e a d s i g n a l s p l a c e d 
a s c l o s e t o t h e s t o p l i n e a s t h o s e shown on t h e d r a w i n g a p p e a r t o me a s 
c o n d u c i v e t o a c c i d e n t s and c e r t a i n l y do n o t a p p e a l from a s t a n d p o i n t o f 
c o n v e n i e n c e t o t h e m o t o r i s t s . 

S e c o n d , a t l e a s t two I s l a n d s a r e i n t r o d u c e d i n t h e c e n t e r o f one-w 
r o a d s , and I q u e s t i o n I f t h e r e i s a d e q u a t e a d v a n c e d I s l a n d I n t r o d u c t i o n 
o r w a r n i n g f o r what a r e p r o b a b l y h i g h - s p e e d r o a d s . The s m a l l s k e t c h t l 
l u s t r a t e s a t A and B a p o s s i b l e d e s i g n u s i n g r a i s e d pavement b a r s and 
r u b b e r p o s t s i n a d v a n c e o f t h e p h y s i c a l I s l a n d . 

T h i r d , a g a i n o n l y a r e f i n e m e n t o f d e s i g n , b u t I would be I n c l i n e d 
s h o r t e n t h e c r o s s i n g d i s t a n c e f o r t h e c o n f l i c t i n g movements a t G r a n d R t 
and S h e r i d a n . 1 t h i n k a more n e a r l y r i g h t - a n g l e c r o s s i n g would p r o v i d e 
b e t t e r s t o p l o c a t i o n s and a s m a l l e r i n t e r s e c t i o n . A t t h e same t i m e , i t 
a p p e a r s t o b e t t e r d e l i n e a t e t h e c u r v e o f Gr a n d R i v e r Avenue by r e p l a c i n 
one l o n g gap w i t h two s m a l l e r gaps I n t h e c e n t e r i s l a n d . ( S e e C on s k e 

At S a g i n a w and M a r s h a l l , t h e s k e t c h ( S e e D) s e g r e g a t e s t h e two sma 
f l o w s from t h e m a j o r r i g h t t u r n and might be c o n s i d e r e d f o r t h e d e l l c a t 
p r o b l e m o f m i n i m i z i n g t h e i n t r o d u c t i o n o f I s l a n d s i n t o t h e s t r e a m o f on 
way t r a f f i c . I would want t o s t u d y t r a f f i c a c c i d e n t s , however, b e f o r e 
c o n c l u d i n g t h a t s u c h a change would h a v e b e e n any h e l p a t a l l . 

I n c o n c l u s i o n , o t h e r t h a n t h e u s e o f t r a f f i c s i g n a l s . I c o n s i d e r m 
s u g g e s t i o n s i n l i g h t o f t h e a c c i d e n t e x p e r i e n c e t o be r e f i n e m e n t s . The 
b a s i c e l e m e n t s o f t h e c h a n n e l i z a t i o n a r e e x c e l l e n t . 

A d d i t i o n a l Comments by H.H. COOPER. D i r e c t o r o f T r a f f i c D i v i s i o n , December, 
I n t h e comments by Mr. R. T. S c h o a f , he m e n t i o n e d t h a t two i s l a n d s w e r e 
t r o d u c e d i n t h e c e n t e r o f one-way r o a d s , and he q u e s t i o n e d I f t h e r e were 
a d e q u a t e a d v a n c e d i s l a n d i n t r o d u c t i o n s o r w a r r a n t f o r what were p r o b a b l > 
s p e e d r o a d s . A c t u a l l y , t h e r e a r e a d v a n c e d w a r n i n g s i g n s and t h e s p e e d s 
r e l a t i v e l y low, b e i n g I n t h e r a n g e o f 25 t o 35 m i l e s p e r h o u r . E a s t b o u r 
S a g i n a w t r a f f i c I s v e r y h e a v y d u r i n g peak h o u r s . W i t h o u t a s i g n a l , s o u t 
bound M a r s h a l l t r a f f i c would be h a r d p r e s s e d t o f i n d a gap t o c r o s s . 

S h a d e d a r e a s A and B denote 
s imu la ted is ia nd s of pa vement 
bars and rubber p o s t s a s 
a d v a n c e warning 

S U G G E S T E D R E V I S I O N 
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O V E R H E A D D I R E C T I O N A L S I G N Q \ 

• B A T T L E C R E E K - G R A N D R A P I D S + ^ 

EXAMPLE T - i 
- COLLISION DIASRAUS MICHIGAN, LANSING 

O M N D MVIA AVENUE (US 18, M 7«) AT M A B H A L t STREET 



EXAMPLE T-2 

MICHIGAN, P o n t i a c 
US 10 - S c o t t L a k e Rd. 

Type o f I n t e r s e c t i o n 

3-Way T e e 

S u b m i t t e d by 

H a r o l d G, B a u e r l e 
D i r e c t o r o f T r a f f i c D i v i s i o n 
M i c h i g a n S t a t e Highway 
Department 
L a n s i n g , M i c h i g a n 

D a t e Opened t o T r a f f i c 

O c t o b e r , 1959 

P h y s i c a l D a t a 

G r a d e s : 1.28^ E a s t o f i n t e r s e c t i o n 
S u r f a c e T y pe 
Roadways: 9" c o n c r e t e w i t h b i t u m i n o u s c a p 
I s l a n d s : G r a s s sodded and d i t c h e d 
C u r b s : W h i t e c o n c r e t e c u r b on o u t e r edge o f r i g h t q u a d r a n t l e f t t u r n . 
Y e l l o w p a i n t e d b i t u m i n o u s c u r b on I n n e r edge o f r i g h t q u a d r a n t l e f t t u r n . 
T r a f f i c C o n t r o l D e v i c e s 
S i g n s : NO L E F T TURN c a s e s i g n a t t h e I n t e r s e c t i o n f o r a l l d i r e c t i o n s 
S i g n a l s : Two-phase s l g n a l l z a t l o n w i t h d u a l i n d i c a t i o n s 
L i g h t i n g : One s t r e e t l i g h t a t I n t e r s e c t i o n 
A b u t t i n g P r o p e r t y 
C h a r a c t e r o f l a n d u s e : R e s i d e n t i a l on N o r t h s i d e o f US 10. 
S c a t t e r e d c o m m e r c i a l on S o u t h s i d e o f OS 10. 

T r a f f i c D a t a 

V o l u m e s : S e e Peak Hour F l o w D i a g r a m f o r 1956, 
D e s i g n V e h i c l e : C50 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

T r a f f i c v o l u m e s a t t h i s l o c a t i o n had r e a c h e d t h e p o i n t r e q u i r i n g s l g n a l l z a t l o n . 
Volumes on US 10 were s u c h t h a t l e f t - t u r n i n g v e h i c l e s c o u l d not be p e r m i t t e d 
t o s t o r e on t h e h i g h w a y . 

The c h a n n e l i z a t i o n shown I s v e r y t i g h t due t o s e v e r e r i g h t - o f - w a y l i m i t a t i o n s . 

A c c i d e n t s about d o u b l e d a t t h i s l o c a t i o n , w h i c h i s n o r m a l f o r t h e a d d i t i o n o f 
s i g n a l c o n t r o l t o t h e I n t e r s e c t i o n . However, c o n g e s t i o n , w h i c h p r e v i o u s l y 
o c c u r r e d e v e n w i t h o u t a s i g n a l , was e l i m i n a t e d and t h e I n t e r s e c t i o n o p e r a t e s 
f r e e l y . 

F i g u r e 1: L o o k i n g E a s t w a r d from t h e West l e g o f US 10 F i g u r e 3; L o o k i n g N o r t h e a s t from t h e West l e g o f US 10 

BEFORE AND AFTER ACCIDENT STUDY OF EXAMPLE T - 2 
US 10 AT SCOTT LAKE ROAD, P o n t i a c , M i c h i g a n 

S e c o n d S i g n a l Head I n s t a l l e d and L e f t T u r n F a c i l i t y C o n s t r u c t e d O c t o b e r , 1959 

BEFORE PERIOD: 1 Y e a r , 10-1-58 t h r o u g h 9-30-59 
SUMMARY OF ACCIDENTS ACCIDENT RATE p e r M i l l i o n V e h i c l e s 

6 A c c i d e n t s 0 .6 
0 I n j u r e d 

5 A c c i d e n t s i n L i g h t C o n d i t i o n s 
1 A c c i d e n t I n Dark C o n d i t i o n s 
1 A c c i d e n t on Wtrt S u r f a c e 

AFTER PERIOD: 1 Y e a r , 11-1-59 t h r o u g h 10-31-60 
SUMMARY OF ACCIDENTS ACCIDENT RATE p e r M i l l i o n V e h i c l e s 

13 A c c i d e n t s 1.2 
9 I n j u r e d 

11 A c c i d e n t s I n L i g h t C o n d i t i o n s 
2 A c c i d e n t s i n Dark C o n d i t i o n s 
7 A c c i d e n t s on Wet S u r f a c e 
2 A c c i d e n t s on I c y S u r f a c e 

Comments by Committee Members 

1. KARL MOSKOWITZ - T h i s method o f e l i m i n a t i n g t h e l e f t t u r n a t a s i g n a l i z e d 
i n t e r s e c t i o n h a s bee n u s e d e f f e c t i v e l y i n C a l i f o r n i a . However, o u r e x ­
p e r i e n c e i s b a s e d on a T - i n t e r s e c t i o n w i t h o u t t h e a d d i t i o n a l s t r e e t 
n e a r b y . 

T r a f f i c c o u n t does not i n d i c a t e t r a f f i c t o s e c o n d I n t e r s e c t i n g r o a d , 
but must be v e r y l i g h t i f t h e s i g n a l i z e d i n t e r s e c t i o n o p e r a t e s f r e e l y . 

R e a d e r s s h o u l d be wary o f u s i n g t h i s method a t a s i m p l e T - i n t e r ­
s e c t i o n b e c a u s e i t c a l l s f o r s t o p p i n g m a i n l i n e t r a f f i c i n b o t h d i r e c t i o n s 
f o r l e f t t u r n s from t h e m a i n l i n e . A l e f t - t u r n l a n e i n t h e med i a n c a l l s 
f o r s t o p p i n g o p p o s i n g main l i n e t r a f f i c o n l y , and g e n e r a l l y r e q u i r e s l e s s 
r i g h t o f way and pavement. 

I f t h e l e f t - t u r n volume i s l i g h t and t h e c r o s s t r a f f i c i s l i g h t , t h e 
t r e a t m e n t shown i n t h i s e xample i s e x c e l l e n t , s i n c e t h e "minimum g r e e n " 
c a n be u t i l i z e d t o d i s p o s e o f b o t h c r o s s t r a f f i c and l e f t - t u r n i n g t r a f f i c 
d u r i n g one minimum r e d a g a i n s t t h e main l i n e . 

2. DONALD H. S I D E S - T h i s g e n e r a l t y p e o f i n t e r s e c t i o n i s d e s c r i b e d i n some 
d e t a i l I n t h e AASHO P o l i c y on G e o m e t r i c D e s i g n o f R u r a l H i g h w a y s . See 
f i g u r e V I I I - 2 5 D and pages 3A2 - 343. The p o l i c y i n d i c a t e s i t I s an 
e f f e c t i v e t r e a t m e n t p a r t i c u l a r l y f o r u n u s u a l l y h i g h peak f l o w s o f r e l ­
a t i v e l y s h o r t d u r a t i o n . 

T h i s " j u g h a n d l e " d e s i g n h a s been employed w i t h 4-way i n t e r s e c t i o n s . 
Sometimes t h e minor c r o s s r o a d i s s p l i t and t h e p a t t e r n becomes a t i g h t 
r o t a r y w i t h t h e m a i n r o a d c a r r i e d d i r e c t l y t h r o u g h . U s u a l l y t h i s d e s i g n 
i s a d o p t e d b e c a u s e o f t h e l a r g e c o s t o f p r o v i d i n g median l a n e s f o r l e f t 
t u r n i n g v e h i c l e s . 

Sometimes t h i s d e s i g n i s r e f e r r e d t o a s t h e "New J e r s e y l e f t t u r n " 
b e c a u s e i t i s u s e d r a t h e r e x t e n s i v e l y i n t h a t S t a t e . 

F i a u r g 2: L o o k i n g Westward from t h e E a s t l e g o f US 10 
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EXAMPLE T-3 

I l l i n o i s , Menard County, near Greenvlew 
I l l i n o i s Route 123 - I l l i n o i s Route 29 

Type o f I n t e r s e c t i o n 

3-Way Tee 

Operational C h a r a c t e r i s t i c s 

Submitted by 

M. K. LINGLE, Engineer of T r a f f i c 
I l l i n o i s D i v i s i o n of T r a f f i c 
S p r i n g f i e l d , I l l i n o i s 

Date Opened t o T r a f f i c 

Hovenber. 1959 

Conments on o v e r - a l l operation of the channelized i n t e r s e c t i o n : 

"Elements c o n t r o l l i n g design: I l l i n o i s 29 Is the preference r o u t e . Stop 
c o n t r o l on I l l i n o i s 123. Channelization i s f o r o p e r a t i o n a l s a f e t y . 
Length of l e f t - t u r n lane i s based on speed change requirement. 

" I n the photograph we are l o o k i n g southeast at the I n t e r s e c t i o n of 
I l l i n o i s Route 123 and I l l i n o i s Route 29 south of Greenview i n Menard 
County, From the " o i l s l i c k s " we can see t h a t the through movements are 
predominant. A l e f t - t u r n lane has been added on the south approach f o r 
o p e r a t i o n a l s a f e t y even though the t u r n i n g volume Is l i g h t . 

. a l -view of the I n t e r s e c t i o n 

Comments by Committee Members 

1. C. J. KEESE - This design represents a good standard treatment f o r a 
low volume r u r a l "T" i n t e r s e c t i o n . 

Although t r a f f i c volume i s extremely l i g h t , c o n s i d e r a t i o n might be 
given t o p r o v i d i n g a d d i t i o n a l width f o r southbound t r a f f i c on I l l i n o i s 29 
to reduce the speed d i f f e r e n t i a l between r i g h t - t u r n v ehicles (Movement E) 
and three v e h i c l e s (Movement F ) . 

2. R, T. SHOAF - I concur w i t h the comments of C. J. Keese. 

A d d i t i o n a l Comments by M. K. LINGLE - We concur w i t h Mr. C. J. Keese's comments. 
I n view of the l i g h t volumes a separate r i g h t - t u r n lane was not provided at 
t h i s i n t e r s e c t i o n . Had the volumes been higher at t h i s i n t e r s e c t i o n , a r i g h t -
t u r n lane i n a l l p r o b a b i l i t y would have been provided. To make things c l e a r , 
the s t a t e of I l l i n o i s does not widen the through pavement a few f e e t t o provide 
a r i g h t - t u r n lane, as suggested i n Mr, Keese's comments. We normally provide 
an e x t r a f u l l - l a n e width f o r t h i s r i g h t - t u r n lane. We are not sure of Mr. 
Keese's i n t e n t w i t h regard t o " a d d i t i o n a l width f o r south-bound t r a f f i c . " 

With regard t o the signs shown on the plan l a y o u t , we wish t o make i t c l e a r 
t h a t the s t r i p e d panels above and below the "Keep To Right" signs at the nose 
of the c h a n n e l i z a t i o n are s i l v e r r e f l e c t i v e sheeting and orange fl u o r e s c e n t 
sheeting. A l l other s t r i p e d panels are black s t r i p e s on s i l v e r r e f l e c t i v e 
sheeting. 

We wish t o c a l l your a t t e n t i o n t o the f a c t t h a t the signs as shown are as pre­
s e n t l y posted and s u b s t a n t i a l l y conform t o the 1958 e d i t i o n of the State of 
I l l i n o i s Manual on Uniform T r a f f i c Control Devices. I t may be apparent t o you 
th a t the signs do not conform t o the 1961 e d i t i o n of the Federal Manual on 
Uniform T r a f f i c Control Devices. The State of I l l i n o i s i s p r e s e n t l y r e v i s i n g 
I t s manual t o conform w i t h the new fe d e r a l manual which, when published, w i l l 
cause the s i g n i n g at t h i s i n t e r s e c t i o n t o be completely r e v i s e d . 
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PANA 63 

Yr. AM Peak Hr. PM Peak Hr 
L955 Ave, Day Ave. D 
A 31 65 
B 19 14 
C 17 45 
D 9 39 
E 35 22 
F 65 65 
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DESIGN DATA 
Road Surfaces: Bituminous 
Shoulders: 3' Gravel, 7' Earth, T o t a l 10' 
Date Opened to T r a f f i c : November, 1959 
A l l Grades Less than 17. 
A l l Curbing 6" High 
A l l Signs R e f l e c t o r i z e d 

The Island and Portions of the Median 
(as shown) are Painted w i t h Glass 
Bead R e f l e c t o r l z a t i o n . 

Island and Medians are f i l l e d w i t h 
Concrete except where shown otherwise. 

Speed L i m i t s on A l l Approaches: 
Cars 65, Buses 60, Trucks under 4 tons 
55, Trucks over 4 tons 50 MPH 

Statewide Rural Speed Check Indi c a t e s 
85 p e r c e n t i l e about 57 MPH(AU Vehicles) 

Accidents: None - 1 Year Before Construction 
None - 1st Year A f t e r Construction 

EXAMPLE T - 3 
ILLINOIS, near GREElWffiW 

ILLINOIS ROUTE 123-ILLINOIS ROUTE 23 



EXAMPLE T-4 

WISCONSIN, Eau C l a i r e 
US 53 - Presto Gate 

Type of Intersection 

3-Uay Tee 

Submitted by 

Wayne N, Volk 
Engineer of T r a f f i c Services 
Wisconsin State Highway Coaimisslon 
State O f f i c e B u i l d i n g 
Madison 5. Wisconsin 

Date Opened t o T r a f f i c 

August 27, 1957 

Physical Data 

Grades: Nearly f l a t . Sight d i s t a n c e : adequate. 
Surface Type 
Roadways: Portland cement concrete (PCC), except a s p h a l t i c concrete (AC) at 
c e r t a i n approach areas and on frontage road. 
I s l a n d s : Grass, w i t h v e r t i c a l curb. 
T r a n s i t Operations: t h e r e i s a bus l i n e , but i t goes d i r e c t l y i n t o the p l a n t 
and then out again on the normal roadways. 

T r a f f i c Data 

Volumes: S p e c i f i c i n f o r m a t i o n i s not a v a i l a b l e at t h i s time f o r t r a f f i c 
i n t o and out of the large manufacturing p l a n t . There are heavy peak-hour 
movements i n t o and out of the p l a n t and on US 53. Inbound morning peak 
t r a f f i c comes from the northeast and southwest since workers at the p l a n t 
l i v e both i n Eau C l a i r e and Chippewa F a l l s . T r a f f i c e x i t * i n the evening 
i n both d i r e c t i o n s . Very l i t t l e t r a f f i c enters the p l a n t when a s h i f t i s 
lea v i n g the p l a n t . There i s , however, r a t h e r heavy t r a f f i c on Highway 53 
at both s h i f t change times. "Stop" signs c o n t r o l t r a f f i c from the n o r t h ­
east t u r n i n g l e f t across the northeast-bound lanes of US 53. T r a f f i c out­
bound from the p l a n t making a l e f t t u r n t o southwesterly i s also r e q u i r e d 
t o stop before c r o s s i n g the northeast-bound lanes of US 53. A l l other move­
ments merge w i t h the main t r a f f i c f l ows. 
Design V e h i c l e : C50 
Speeds: Posted speeds 65 MPH f o r passenger cars, daytime; 55 MPH f o r passen­
ger cars, n i g h t ; A5 MPH f o r t r u c k s . 

Operational C h a r a c t e r i s t i c s 

The p l a n t entrance has adequate capacity f o r incoming v e h i c l e s so there Is 
no back-up i n t o the main roadways. T r a f f i c coming from the southwest and 
e n t e r i n g the p l a n t i s about twice as heavy as t r a f f i c from the t r a f f i c from 
northeast. Vehicles making those two movements seem t o merge on the approach 
to the p l a n t entrance w i t h o u t d i f f i c u l t y . The unnamed road l e a d i n g south­
westerly from the Presto gate i s a frontage road. The two ramps t o Highway 
53, one merging w i t h t r a f f i c going northeast and the other crossing t r a f f i c 
going northeast serve as the t e r m i n a l connections f o r t h i s frontage road. 
The p l a n t l i e s i n an open suburban area of small homes and few other business 
places. There are no nearby manufacturing p l a n t s . This was a munitions 
p l a n t d u r i n g World War I I . 

Occasionally a t r a f f i c o f f i c e r i s r e q u i r e d t o d i r e c t t r a f f i c at the afternoon 
peak, but t h i s i s g e n e r a l l y l i m i t e d t o summer afternoons when volume on US 
53 i s heavy. This highway c a r r i e s s u b s t a n t i a l t o u r i s t t r a f f i c as w e l l as 
comnuter and i n t e r - c i t y t r a f f i c between the two nearby communities. 

Figure 2: Looking West from frontage road across 
extreme Southwest end of i n t e r s e c t i o n 

Figure 3: Looking North across I n t e r s e c t i o n from 
frontage road at extreme Southwest end 

J 
Comments by Committee Members 
1. R. T, SHOAF - This c h a n n e l i z a t i o n design appears to be good f o r the con­

d i t i o n s i n volved. The f l a t c r o s s i n g c o n f l i c t s could cause d i f f i c u l t y 
under high volume c o n d i t i o n s . However, these volume c o n d i t i o n s are not 
expected since peak volumes and s h i f t changes are not l i k e l y t o occur at 
the same time. 

2. ROBERT E. DUNN - This i s a good example of one of several ways t o channelize 
t h i s type of an i n t e r s e c t i o n . 

This "T" type i n t e r s e c t i o n design e f f e c t i v e l y blends c o n f l i c t i n g t r a f f i c 
streams i n t o c o n t r o l l e d merging, weaving and ri g h t - a n g l e crossings. The 
c o n d i t i o n warranting c h a n n e l i z a t i o n i s app r o p r i a t e l y handled by a p p l i c a t i o n 
of a l l p r i n c i p l e s i n volved. 

A d d i t i o n a l Comments by WAYNE H. VOLK - Under T r a f f i c Data, I am attempting t o se­
cure some t r a f f i c volume data f o r the p l a n t entrance d u r i n g one of the recent 
periods of s u b s t a n t i a l manufacturing a c t i v i t y . We understand t h a t the b u s i ­
ness which was operating t h i s p l a n t d u r i n g the past several years t r a n s f e r r e d 
most of i t s operations t o another c i t y d u r i n g l a t e 1960 and there was very 
l i t t l e a c t i v i t y d u r i n g 1961 at t h i s establishment. We b e l i e v e , however, t h a t 
the p l a n t may be used again and t h a t data on t r a f f i c e n t e r i n g or le a v i n g the 
p l a n t some three or four years ago might be repeated i f the p l a n t i s r e ­
opened, and f u r t h e r t h a t these data should be Included i n the discussion of 
the example, i f p o s s i b l e . Volumes probably r e p r e s e n t a t i v e of t r a f f i c on the 
Presto Entrance roadways (not US 53) f o r the l a s t several years are shown i n 
the accompanying 1948 volume data. 

With regard t o Mr. Shoaf's comment on the need f o r t r a f f i c o f f i c e r s , we are 
i n c l i n e d t o agree. However, Presto workers represented a s u b s t a n t i a l percent­
age of i n d u s t r i a l employment f o r Eau C l a i r e and were anxious t o get home as 
q u i c k l y as possible at the end of t h e i r s h i f t ; hence the C i t y of Eau C l a i r e 
furnished t r a f f i c o f f i c e r c o n t r o l . Mr. Shoaf i s c o r r e c t t h a t the f l a t cross­
i n g c o n f l i c t between inbound and outbound flows was no problem because there 
was v i r t u a l l y no movement i n one d i r e c t i o n when the other movement i n t o or 
out of the p l a n t was t a k i n g place. 

TRAFFIC VOLUMES 
ON PRESTO PLANT ENTRANCE ROADWAYS 

February, 1948 
12-Hour Counts 

From Eau C l a i r e From Chippewa From Plant Totals 
Northbound Southbound Westbound 

Time Ahead Right L e f t Ahead L e f t Right N-S VJ A l l 
6AM-7AM 253 24 73 110 26 4 460 30 490 
7AM-8AM 76 89 26 137 22 5 328 27 365 
8AM-9AM 28 77 2 82 3 1 190 4 194 
9AM-10AM 96 21 3 118 23 4 238 27 265 
lOAM-llAM 106 14 2 93 27 2 215 29 244 
11AM-12N 78 12 1 67 21 4 158 25 183 
12N-1PM 78 19 6 67 21 5 170 26 196 
1PM-2PM 99 16 4 127 12 1 246 13 2 59 
2PM-3PM 116 34 6 174 15 2 330 17 347 
3PM-4PH 209 54 11 107 228 61 381 289 670 
4PM-5PM 203 54 3 203 46 12 463 58 521 
5PM-6PM 194 2 2 121 45 9 319 54 373 

T o t a l 1537 416 139 1406 489 110 3498 599 4097 

15-Minute Count February 2, 1948 
AM 

3:35-3:50 78 3 1 42 237 56 124 293 417 
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EXAMPLE T-5 

NEW MEXICO, Tularosa 
US 54 - US 70 

Type of Intersection 

3-Way Tee 

Physical Data 

Submitted by 

Hurley Von Ehrenkrook 
T r a f f i c Engineer 
New Mexico State Highway Department 
Santa Fe, New Mexico 

Date Opened t o T r a f f i c 

May, 1961 

Grades: F l a t ; maximum p r o f i l e grade i s 1.1^ 
Surface Type 
Roadways; Plant mix asphalt 
I s l a n d s : 6" Concrete curb; w i t h i n islands - chips on one course of asphalt 
Shoulders: Curbed p a r k i n g lane 

T r a f f i c Data 

Design Vehicle : C-30 
Speeds; Speeds gen e r a l l y up 5 m. p. h. I n urban area a f t e r new c o n s t r u c t i o n . 

About the same i n suburban area. 
Pedestrian: No pedest r i a n cross-walks; no s i g n i f i c a n t p e d e s t r i a n movement. 

Operational C h a r a c t e r i s t i c s 

Comments on O v e r a l l Operation of the Channelized I n t e r s e c t i o n : 
The o v e r a l l o p e r a t i o n i s g e n e r a l l y s a t i s f a c t o r y . The i n t e r s e c t i o n was 
designed t o stay w i t h i n the e x i s t i n g r i g ht-of-way and serve the major 
t r a f f i c flow which Is t u r n i n g (east-south) w i t h the f l a t t e s t c u rvature 
p o s s i b l e , and to more d e f i n i t e l y define the m o t o r i s t ' s r i g h t - o f - w a y at 
the "Y's". This was e s p e c i a l l y t r u e of the southbound US 70 mo t o r i s t ' s 
c o n f l i c t w i t h the northbound US 54 m o t o r i s t at the south wye. 

I t would have been desired t o superelevate the through lanes t o a greater 
degree, but t h i s could not be accomplished due t o drainage and the necessity 
of matching e x i s t i n g p roperty frontage. C i r c u l a t i o n t o and from a minor 
cross s t r e e t c u t t i n g i n t o the south t i p of the wye may create a s l i g h t l y 
u n s a t i s f a c t o r y c o n d i t i o n . I t would be more d e s i r a b l e t o lo c a t e the d r i v e ­
ways t o the c e n t r a l development (Gulf S t a t i o n ) f a r t h e r from the i n t e r s e c ­
t i o n s , as they have induced some wrong-way maneuvers t o and from the 
i n t e r s e c t i o n s . 

Accident experience i s meager. This i s p a r t i a l l y due t o poor accident 
r e p o r t i n g coverage I n t h i s comnmnlty. 

<SJ!J 

/ 

Figure 2: A e r i a l view A f t e r c h a n n e l i z a t i 

Figure 4; Looking South from Texaco Service S t a t i o n 
A f t e r c h a n n e l i z a t i o n 

Comments by Conmittee Members 

1. WESLEY R. BELLIS - A very good type of design treatment of "T" i n t e r s e c ­
t i o n . Note t h a t at points of c r o s s - t r a f f i c there Is p o s i t i v e d e f i n i t i o n 
of d r i v e r I n t e n t i o n t o a i d the other d r i v e r . This i s very o f t e n non-
e x i s t i n g at t h i s type of i n t e r s e c t i o n .thereby causing misunderstanding of 
the other d r i v e r ' s I n t e n t i o n which r e s u l t s i n unnecessary delays and 
possi b l y accidents. This design can carry many more v e h i c l e s than 
expected i n 1980. With simple r e v i s i o n s i t can c a r r y double the 1980 
volumes. 

2. KARL MOSKOWITZ - This Is a good s o l u t i o n t o the T - l n t e r s e c t l o n of two 
routes where the m a j o r i t y of the t r a f f i c I s t u r n i n g t r a f f i c . I t i s 
unfortunate t h a t here, as I n so many s i m i l a r cases, there i s so much 
p r i v a t e development i n the Immediate v i c i n i t y and t h a t access must be 
provided f o r a l l of these developments. This i s a s i t u a t i o n t h a t 
o f t e n must be l i v e d w i t h and the s o l u t i o n looks good. I t Is also noted 
that the i n t e r s e c t i o n s are adaptable f o r f u t u r e progressive s l g n a l i z a -
t i o n i f t r a f f i c volumes become heavy enough t o r e q u i r e I t . Spreading 
the c o n f l i c t i n g movements out i n t o three separate l o c a t i o n s r a t h e r than 
c o n c e n t r a t i n g them at one l o c a t i o n w i l l provide much b e t t e r capacity than 
would have been possible had the east l e g been brought I n t o a perpendicular 
I n t e r s e c t i o n w i t h the north-south road. 

Figure 3: Looking Easx from Texaco Service S t a t i o 
A f t e r c h a n n e l i z a t i o n 
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EXAMPLE T-6 

MONTANA, W h l t e f i s h 
US 93 - Montana 40 

Type of I n t e r s e c t i o n 

3-Way Tee 

Physical Data 

Submitted by 

Maurice Rlchey, T r a f f i c Engineer 
Montana State Highway Department 
Helena, Montana 

Date Opened t o T r a f f i c 

August 22, 1960 

Surface Type 
Roadways and Shoulders: Bituminous surfaced islands and medlan-4" of gravel 
over a p l a n t mix surface, o u t l i n e d by a 6" mountable curb painted yellow. 
Markings: White f o r lane l i n e s and yellow f o r no-passing b a r r i e r l i n e s 
approaching median I s l a n d s . 
A b u t t i n g Property: Timber land except f o r s e r v i c e s t a t i o n . See a e r i a l 
photographs. 
Right-of-way d i d not i n f l u e n c e design. 

T r a f f i c Data 
Design V e h i c l e : C50 
Speeds : Approach speeds 50 Co 60 HPH 
Accidents: No accidents of record b efo . °^ a f t e r c h a n n e l i z a t i o n . 

Operational C h a r a c t e r i s t i c s 

The p r i n c i p a l reason f o r c h a n n e l i z i n g t h i s i n t e r s e c t i o n Is t o provide a 
protected l e f t - t u r n bay f o r a r e l a t i v e l y heavy l e f t - t u r n volume. We have 
had o p e r a t i o n a l d i f f i c u l t i e s when we have introduced a median at an i n t e r ­
s e c t i o n on a two-lane highway. This i s probably due t o a lack of i l l u m i n a ­
t i o n and adequate approach treatment f o r the end of the medians. However, 
f o r the short l i f e of t h i s i n s t a l l a t i o n there has been no record of reported 
accidents. 

The former i n t e r s e c t i o n was located 800 f e e t n o r t h of the present one. 
Montana Route 40 I n t e r s e c t e d US 93 at a skew angle of about 40 degrees and 
the i n t e r s e c t i o n was located behind a c r e s t v e r t i c a l curve. 

1 J :r~m 
Figure 2: Looking East along Montana Route 40 

• J 

Comtpents by Comnittee Members -

1. GEORGE J. FISHER - Standard treatment w e l l used. 

Paint markings are needed a t ends o f medial Islands on US 93. The 
drawing shows these but the photographs do not. 

T r a f f i c channels between two small Islands a t entrance t o Montana 40 
are p r e t t y narrow f o r t u r n i n g t r a f f i c . 

2. CHARLES J, KEESE - This appears t o be a good realignment t o e l i m i n a t e 
a bad skew angle and s i g h t distance problem. 

Judging from the photographs, there appears t o be enough area t o widen 
Che approach on Montana Route 40 (note the unused area around the two 
small Islands) and provide a d i v i s i o n a l I s l a n d . This would ease turns 
and reduce the head-on c o n f l i c t I n the narrow space between the two 
small I s l a n d s . The photographs show the c o n f l i c t p o i n t t o be at the 
l o c a t i o n of the "stop" on Route 40. A sketch of the suggested r e ­
v i s i o n i s shown below. 

A d d i t i o n a l Ccwnments by MAURICE RICHEY -

1. Pavement markings and perhaps j i g g l e bars would help t o d e l i n e a t e 
ends of medial Islands. The markings are shown I n the photographs; 
however, poor maintenance has reduced t h e i r e f f e c t . I t i s believed 
t h a t the a d d i t i o n of lane markings and edge-of-pavement markings 
would help t o channelize t r a f f i c I n a more d e f i n i t e p a t t e r n . 

2. I t i s believed the 30' opening between the small islands on Mon­
tana 40 i s adequate. I t i s observed from the photos t h a t the l e f t 
t u r n i n g t r a f f i c from US 93 i s c u t t i n g the "stop" t r a f f i c lane on 
Montana 40 south onto US 93. The t r a f f i c lane i s unoccupied moat 
of the time. I t I s noted t h a t there are s t i l l s e v e r a l f e e t between 
the Islands t h a t are not being used. 

3. The a d d i t i o n of a t r a f f i c separator on Montana 40 t o channel t h e 
l e f t turns from US 93 would decrease any p o s s i b i l i t y of a c o n f l i c t 
between the i s l a n d s . I t would n o t , however, ease the t u r n i n g move­
ments since the radius of the t u r n i n g movement Is p r e s e n t l y l a r g e r 
than i t would be w i t h the separator. 

_Eiguilg_J-,:—Lpoking South along US 93 
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CALIFORHU, San Francisco 
Laguna Honda Boulevard - Clarendon Avenue 
- Seventh Avenue 

Type of Intersection 

3-Way Tee 

Submitted by 

Ross T. Shoaf, T r a f f i c Engineer 
Department of Public Works 
460 McAllister Street 
San Francisco, C a l i f o r n i a 

Date Opened to T r a f f i c 

February 5, 1954 

EXAMPLE T-7 

Physical Data 

Grades: The approaches are f l a t . 
Surface Type: The roadway surfaces are aaphaltlc concrete. 
The islands are concrete and are raised s i x inches above the road 
surface. 
T r a f f i c Control Devices 
Markings: White 
Lighting: The luminalres are 6000 lumen incandescents with Type V 
distribution mounted 26' h i ^ . 
Abutting Property: The residence shown i n the photograph was owned by 
the San Francisco Water Department and upon the death of the residence 
was torn down. 

T r a f f i c Data 

Design Vehicle: The C a l i f o r n i a Division of Highways s e m i - t r a i l e r , 
48-foot minimum radius. 

Operational C h a r a c t e r i s t i c s 

The intersection of Laguna Honda Boulevard and Clarendon Avenue shows 
the t y p i c a l treatment we use at the intersection of a heavily traveled 
road with a l i g h t to moderately traveled road. The area surrounding i t 
i s undeveloped and there i s no pedestrian problem, although sidewalks 
are provided. The intersections of minor roads are controlled by STOP 
signs and the major road i s uncontrolled. The accident experience, as 
you can see, i s very l i g h t and the delays encountered by t r a f f i c are 
also very l i g h t . The average delay through the Intersection in a normal 
or peak hour i s I.01 seconds of stop delay per vehicle. I f e e l that 
t h i s accident and delay record i s much better than we could ever hope to 
achieve I f the Intersection was signalized, and so far we have r e s i s t e d 
efforts on the part of aooe of the public to have i t signalized. 

Comments by Committee Members 

1. W. R, BELLIS - This i s a good design but i t i s being taxed to the li m i t 
i n carrying the indicated volumes without t r a f f i c s i g nals. A s l i g h t 
increase in t r a f f i c and the signals can be deferred no longer. The 
signals w i l l give a greater capacity, but an increase in accidents and 
an increase In delays, compared to past experience, can be expected. 
This increase in accidents and delays w i l l be less than the accidents 
and delays that would prevail without the signals af t e r the t r a f f i c 
volume has increased. 

2. DONALD H. SIDES - The treatment provided i s effective In carrying large 
volumes with only s l i g h t delay and hazard. Apparently the channeliza­
tion was introduced within the confines of ex i s t i n g pavement. The 
presence of retaining walls, a reservoir and steep slope seem to have 
made i t impractical to widen the west approach for the purpose of leng­
thening the Laguna Honda Boulevard l e f t - t u r n s l o t and easing the somewhat 
tortuous westbound tr a v e l path. 

Additional Comments by R. T. SHOAF - True, the channelization near the reservoir 
was dictated by the ex i s t i n g retaining walls on each side of the roadway. 
The saving feature probably I s the fact that the curving alignment and 
narrow lanes preceding the intersection have adjusted the motorist's 
driving senses. 

With the ex i s t i n g 5-second average per lane headway of crossing c o n f l i c t s 
i n the peak hour, we f e e l that there i s at le a s t a 25% allowance for 
growth without signals. This Judgement i s based on another Intersection 
of s i m i l a r design but without any stop signs or signals operating at an 
average per lane peak hour headway of 2.9 seconds, without back up and 
with an extremely low accident experience. 

Figure 2; An intermediate stage In c h a n n e l i z a t i o 

LAGUNA HONDA and CLARENDOII 
INTERSECTION DELAY 

SOUTHBOUND LAGUNA HONDA VOLUMES X STOPPED STOPPED DELAY 
Stopping Total DELAY PER. TOTAL PER.STOPP 

(Veh.-Sec ) (Sec.) (Sec.) 
2:00 to 2:15 9 115 0.8 135 1.2 15 
2:15 to 2:30 0 87 0 0 0 0 
2:30 to 2:45 2 140 0.1 30 0.2 15 
2:45 to 3:00 4 115 0.3 60 0.5 15 

15 456 0.3% 225 0.5 15 
NORTHBOUND LAGUNA HONDA 
2:00 to 2:15 0 154 0 0 0 0 
2:15 to 2:30 0 146 0 0 0 0 
2:30 to 2:45 4 156 0.3 60 0.4 15 
2:45 to 3:00 2 147 0.1 30 0.2 15 

6 603 O.U. 90 0.1 15 
WESTBOUND CLARENDON 
2:00 to 2:15 27 32 84 210 6.6 7.8 
2:15 to 2:30 23 30 77 180 6.0 7.8 
2:30 to 2:45 31 35 89 330 9.4 10.6 
2:45 to 3:00 33 36 92 165 4.6 5.0 

114 133 86% 885 6.6 7.8 

TOTAL DELAY - 1200 Veh. - Sec. 
Per Stopped Vehicle - 8 ^ 
Per Total - 1.01 Sec. 

Figure 3: Latest vie' A f t e r c h a n n e l i z a t i o n 
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CALIFORNIA, 
Main Drive 

San Francisco 
• Bridge, Golden Gate Park 

Subinitte_d by_ 

Ross T. Shoaf, T r a f f i c Engineer 
Department of Public Works 
460 M c A l l i s t e r S t r e e t 
San Francisco, C a l i f o r n i a 

Type of I n t e r s e c t i o n Date Opened t o T r a f f i c 

3-Way Tee August 24, 1955 

Physical Data 

Grades: Not s i g n i f i c a n t 
Surface Type: Roadways are a s p h a l t i c com 
since the lawn runs r i g h t down t o the edge of the roadway, 
no curbs and the Islands are painted. 
T r a f f i c C o n t r o l Devices 
Markings: White pa i n t 
L i g h t i n g : The lumlnaires are 6000 lumen incandescents w i t h Type IV d i s t r i ­
b u t i o n mounted 26 f e e t high. 
Right-of-Way: This d i d not a f f e c t the design since a l l adjacent r i g h t - o f -
way Is owned by the Park Department. 

T r a f f i c Data 

Crete and there are no shoulders 
There are alsi 

Design Ve h i c l e : The C a l i f o r n i a D i v i s i o n of Highways s e m i - t r a i l e r , 48-foot 
minimum t u r n i n g r a d i u s . 
Pedestrian: Volumes are not s i g n i f i c a n t . 

Operational C h a r a c t e r i s t i c s 

This wye i s at the i n t e r s e c t i o n of Main Drive and Bridge i n San Francisco's 
Golden Gate Park. There i s a c e r t a i n amount of pedestrians, but they do not 
appear t o have any t r o u b l e crossing and the c h a n n e l i z a t i o n i s only of the 
painted type. This i s i n keeping w i t h the character of the Park which generally 
avoids the use of both curbs and t r a f f i c i s l a n d s , and i t seems t o work very 
w e l l since automobiles, almost wit h o u t exception, keep i n the l i n e d paths 
designated f o r them. The accident record i s very good, e s p e c i a l l y consider­
in g the extremely heavy volumes of t r a f f i c , and the delay s i t u a t i o n i s even 
b e t t e r than t h a t at Laguna Honda and Clarendon (Example T-7). The average 
stop delay per v e h i c l e through the i n t e r s e c t i o n I n the normal or peak hours Is 
approximately 0.4 of a second, and i t increases only s l i g h t l y d u r i n g the heavy 
peak hours. As you can see, there i s no designated form of c o n t r o l , although 
the stop bar in d i c a t e s the m a j o r i t y of motorists t r a v e l i n g eastward on Main 
Drive are t o y i e l d the r i g h t of way t o motorists t u r n i n g onto Bridge Drive. 
This seems t o work very w e l l , 

I am hopeful that H. R. B. Report No. 5 can cont a i n something about painted 
c h a n n e l i z a t i o n because I t h i n k too o f t e n t r a f f i c engineers overlook the f a c t 
t h a t good t r a f f i c c o n t r o l does not always have t o be c o s t l y . Many times 
major problems can be solved w i t h o u t having t o wait f o r a budget a p p r o p r i a t i o n . 

EXAMPLE T-8 

Figure 2; A e r i a l view, A f t e r c h a n n e l i z a t i o n , looking Northeast 

Comments by Conmittee Members 

1. IRV. WEINBERG - I t should be noted t h a t painted Islands are not s u i t ­
able I n areas where s n o w - f a l l la heavy enougji t o cover and remain on 
pavement as there i s no demarcation. Also serious thought should be 
given t o using painted areas as pedestrian refuge i s l a n d s . The ques­
t i o n of p r o t e c t i o n i s not adequately answered by using p a i n t . 

From the o p e r a t i o n a l p o i n t of view (using p a i n t or c u r b i n g ) , f l o w B 
(a through f l o w ) on pavement wi d t h f o r 2 ve h i c l e s merges w i t h f l o w D 
on pavement wi d t h adequate f o r 2 ve h i c l e s and they, (the 4 lane w i d t h 
t o t a l ) become 2 lanes i n about 50 f e e t . ( I cannot see why pavement 
wid t h f o r flow D i s so wide f o r so short a length of curvature when 
the approach i s f o r s i n g l e lane t u r n . ) More merge-area pavement should 
be provided. 

S i m i l a r l y approach pavement f o r f l o w F & S appears to be s i n g l e 
lane, widening t o 2 lanes f o r flow E t u r n . I would recommend s i n g l e 
v e h i c l e o p e r a t i o n lane width only f o r low F from vAiere f l o w E branches 
o f f t o where flow F merges w i t h flow C because i t Is d o u b t f u l t h a t 
f l o w F would approach a merge w i t h f l o w C i n a 2 cars-abreast p a t t e r n 
as t r a f f i c d e n s i t y Increases on flow C. 

2. WARREN TRAVERS - I agree s u b s t a n t i a l l y w i t h Mr. Weinberg's comments, 
although there can be l i t t l e c r i t i c i s m of the c h a n n e l i z a t i o n as o r i g i ­
n a l l y submitted, based on the e f f e c t i v e n e s s of the operation as e x p e r i ­
enced thus f a r . 

V i r t u a l l y a l l of the " I s l a n d s " are s u f f i c i e n t l y l a r g e t o be r a i s e d , 
thereby p e r m i t t i n g the i n s t a l l a t i o n of guide and c o n t r o l signs at t h e i r 
r e s p e c t i v e optimum l o c a t i o n s . Also, there i s a question of l e g a l i t y 
i n some states whereby i t i s required t h a t stop bars be supplemented 
w i t h the appropriate c o n t r o l signs, Mr. Shoaf notes t h a t r a i s e d islands 
would be out of character w i t h the park. T h i s , of course, may be the 
op i n i o n of others and not necessarily t h a t of Mr. Shoaf. In any event, 
however, I do not concur. Islands can be e s t h e t i c a l l y pleasing i f 
p r o p e r l y t r e a t e d , and o f t e n are an asset t o a landscaped environment, 
p a r t i c u l a r l y i f they are large and not c l u t t e r e d w i t h a m u l t i t u d e of 
signs. 

I h e a r t i l y agree w i t h Mr. Shoaf on more extensive use of p a i n t 
g e n e r a l l y , even i n snow areas, i n l i e u of " w a i t i n g " f o r budget approvals, 
e t c . 

A d d i t i o n a l Comments by ROSS T. SHOAF - General: I must agree t h a t a painted 
I s l a n d covered w i t h snow would give no d e l i n e a t i o n . However, I wonder I f , 
i n a d d i t i o n t o Mr. Travers' concurrence w i t h the idea of "engineering 
w i t h p a i n t " I n l i e u of w a i t i n g f o r budgets, there might not be an addi­
t i o n a l advantage. At a l o c a t i o n w i t h an almost ex c l u s i v e use by commuters. 
Is I t not p o s s i b l e t h a t the painted p a t t e r n followed the major p o r t i o n 
of the year w i l l be s u f f i c i e n t t o carry over the w i n t e r season so t h a t 
problems w i l l never be created t o warrant a budget appropriation? (This 
question i s asked by a t r a f f i c engineer w i t h no snow experience at a l l -
or should t h i s be mentioned?) 

Reply t o s p e c i f i c comments by I r v , Weinberg: Flow D which merges w i t h B 
Is so l i g h t t h a t p r a c t i c a l l y I t can be Ignored. Why then two lanes? Only 
because we were not confident t h a t r a i s e d Islands would not be e v e n t u a l l y 
r e q u i r e d and i f so, even a very, very l i g h t f low might be plugged by a 
breakdown or parking i f only one lane wide. As a basic c r i t i c i s m , w i t h ­
out knowledge of l o c a l c o n d i t i o n I would agree w i t h Mr. Weinberg. Again, 
Mr. Weinberg's c r i t i c i s m regarding flows E and F i s sound. Our drawing 
i s misleading - a draftsman's e r r o r . 

The r e s t r i c t i o n i n Bridge Drive i s approximately 800' south of the i n t e r ­
s e c t i o n and while we do have an o f f s e t c e n t e r l i n e because of the r e s t r i c ­
t i o n , t r a f f i c f low F has already s t a r t e d t o use two lanes even though the 
wider area i s not so s t r i p e d . 

I do not so r e a d i l y agree w i t h Mr. Weinberg's c r i t i c i s m regarding pedes­
t r i a n crosswalks. Outside of the one crosswalk t h a t i s painted, there i s 
l i t t l e . I f any, O-D need f o r pedestrians t o cross I n t h i s area - and 
pedestrians seldom do cross even though the age-old path opening shown i n ­
dicates a pos s i b l e use. I f e e l t h a t many times not only i s i t impossible 
to p h y s i c a l l y p r o h i b i t pedestrian crossings hut at times I t i s necessary 
to allow l i g h t pedestrian crossings, yet the greatest s a f e t y f o r the ped­
e s t r i a n Is t o NOT pain t a crosswalk. I believe many times pedestrians are 
encouraged t o ignore safe crossing periods when crosswalks are p a i n t e d . 
This i s not an argument against the use of crosswalks but f o r c a r e f u l con­
s i d e r a t i o n as t o when they should be used. 

Reply t o s p e c i f i c comments by Warren Travers; While i t i s t r u e t h a t the 
question of e s t h e t i c s i n Golden Gate Park i s not a r e s p o n s i b i l i t y of the 
T r a f f i c Engineer, I f e e l t h a t I would not suggest r a i s e d Islands f o r t h e i r 
e s t h e t i c q u a l i t y even i f landscaped. 

The p o i n t about stop bars i s w e l l taken. They have no l e g a l s t a t u s i n 
C a l i f o r n i a and there was some question i f they would work with o u t a s i g n 
which would have required a raise d i s l a n d f o r p r o t e c t i o n . As a r e s u l t of 
the acceptance by the p u b l i c of these bars wit h o u t l e g i s l a t i o n or s i g n and 
withou t enforcement, the use has been increased w i t h much success. 

Figure 3: Looking West, across the painted islands 
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Example T-9 

Submitted by 

Ernest A. Davidson, Chief Engineer 
Delaware State Highway Department 
Dover, Delaware 

Date Opened to T r a f f i c 

November 15, 1960 

DELAWARE, C h r i s t i a n a 
Delaware Route 7 -
Delaware Route 273 

Type of I n t e r s e c t i o n 

3-Way Tee 

Physical Data 

Surface Type 
Roadways and Islands : Bituminous concrete 
Shoulders: Delaware Route 7 - Select borrow, 8'; Delaware 273 -
Bituminous surface treatment, 10'. 
Curb: Delaware Routes 7 and 273 from I n t e r s e c t i o n n o r t h - b a r r i e r type; 
i n c h a n n e l i z a t i o n : mountable type. 
A b u t t i n g Property: Rural, but developing slowly 

T r a f f i c Data 

Speeds: Delaware Route 7 - 5 0 MPH 
Delaware Route 273 - 45 MPH 
Delaware Routes 7 & 273 - 45 MPH 

Accidents: The accident record here i s minor. 
Pedestrian: Volume is n e g l i g i b l e . 

Operational C h a r a c t e r i s t i c s 

This i n t e r s e c t i o n was designed t o accommodate t r a f f i c of which the m a j o r i t y 
runs t o and from the north and east. The t u r n from east t o south Is q u i t e 
minor. The design was intended t o serve t u r n i n g t r a f f i c w i t h the l e a s t 
hindrance t o s t r a i g h t t r a f f i c . To date, t h i s o b j e c t i v e has been reached. 

The one drawback t o t h i s i n t e r s e c t i o n Is t h a t some southbound d r i v e r s 
( e s p e c i a l l y some t r u c k e r s ) tend t o begin t h e i r l e f t t u r n before the end of 
the b a r r i e r l i n e s , and as a r e s u l t h i t the p o i n t of the center I s l a n d . As 
a r e s u l t , the entrance i s scheduled t o be widened t o 20 f e e t . 

Figure 2: Looking from Delaware Route 7 across on Delaware Route 273, 
showing the southern approach t o the I n t e r s e c t i o n . C h r i s t i a n a 
to the l e f t . 
Note: Two apparent discrepancies: One, the present change-over 
from t h r e e - l i n e t o two - l i n e system of road p a i n t i n g shows two 
apparent b a r r i e r l i n e s and a sk i p l i n e . One b a r r i e r l i n e i s the 
o l d mark. The other discrepancy i s the lack of a f l a s h e r on the 
pole as shown i n the drawing. This Is t o be i n s t a l l e d s h o r t l y , 
i n order t o give f u l l double i n d i c a t i o n here. 

CQrame_nts by Committee Members 

1. EUGENE MAIER - The design appears t o be minimum f o r southbound vehicles t u r n ­
i n g onto Route 273 and t h i s f a c t i s confirmed i n the discussion under "Opera­
t i o n a l C h a r a c t e r i s t i c s " . Good v i s i b i l i t y of the islands has been achieved 
by the use of c o n t r a s t i n g c o l o r between the Island and the roadway surfaces. 
I n r u r a l areas where speeds are i n the range of 45 t o 50 MPH, some designers 
choose t o use a mountable curb on the islands i n preference t o the b a r r i e r 
type used at t h i s i n t e r s e c t i o n . 

2. IRVING B, WEINBERG - The design as i t e x i s t s should work w e l l ; i t performs i t s 
f u n c t i o n of minimizing the maneuver f o r south t o east. Another f e a t u r e t h a t 
is worth emphasis i s the adequate road width at merge l o c a t i o n s . Merging 
flows are not squeezed i n t o a " p o i n t " of merge. 

My only comment about the design i t s e l f i s t h a t an unnatural reverse curve 
maneuver i s r e q u i r e d by westbound t o south flows (and i t Is d o u b t f u l t h a t 
t h i s course would be followed) but i n s t e a d , a c u r v e - c u t t i n g d i r e c t r o u te 
would probably be taken. This would r e s u l t i n the e n t i r e pavement between 
"bull-noses" (median and c h a n n e l i z a t i o n I s l a n d s ) being commaned by the east 
southbound v e h i c l e Instead of the pavement being a v a i l a b l e t o a d e c e l e r a t i n g 
reverse-curving minor flow v e h i c l e and an east t o north major f l o w v e h i c l e . 
This c o n d i t i o n of Improper lane occupation could a f f e c t capacity. 

I t Is th e r e f o r e suggested t h a t the bulblng-out of the center i s l a n d be stream­
l i n e d t o encourage the minor flow t o keep l e f t and f o l l o w a designed path 
r a t h e r than a convenient (and i n t h i s case, more d i r e c t ) path. 

A d d i t i o n a l Comments by WILLIAM R. CARROW. T r a f f i c Engineer, Delaware State Highway 
Department - The revised sketch showing a proposed change I n c h a n n e l i z a t i o n at 
the i n t e r s e c t i o n of Delaware Route 273 and Delaware Route 7 would f a c i l i t a t e 
easier turns f o r l a r g e r t r a c t o r t r a i l e r s (73' r a d i u s ) . This change would 
considerably widen t h i s lane (approximately 26'). Should t h i s be done pro­
p e r l y , the removal of c h a n n e l i z a t i o n should extend back to S t a t i o n 1 00 
on Route 273 (as shown on p r i n t ) . 

Remove Channelization (shaded area)-. 
and r e b u i l d curb 

SUGGESTED REVISION 
by W i l l i a m R. Carrow 

Figure 1: Looking West on Hare's Corners Road (Delaware Route 273) 
Figure 3: Looking Southeast from North approach, showing r i g h t - t u r n 

c h a n n e l i z a t i o n and f u r t h e r p a i n t i n g , a l l o w i n g a merge c o n d i t i o n 
instead of the y i e l d or stop which would be necessary I f both 
t h i ^ u g h l a i l f e s were used. C h r i s t i a n a t o the extreme r i g h t . 
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EXAMPLE T-IO 

CALXFORMIA, Berkeley 
Derby S t r e e t - Warring Street 

Type of I n t e r s e c t i o n 

3-Way Tee 

Physical Data 

Submitted by 

Roy E, Oakes, T r a f f i c Engineer 
Department of Public Works 
Berkeley, C a l i f o r n i a 

Date Opened t o T r a f f i c 

August 9, 1956 

Surface Type 
The t r a v e l e d roadways are asphalt surfaced and delineated by 6"-high 
standard concrete curbs. The concrete I s l a n d i t s e l f Is poured mono-
l i t h i c a l l y on the pavement and i s 6" high. 
T r a f f i c Control Devices 
a. Signals: There are no t r a f f i c signals at t h i s i n t e r s e c t i o n . 
b. Markings: Pavement markings are white. 

T r a n s i t Operation: T r a n s i t does not operate on e i t h e r s t r e e t . 

T r a f f i c Data 

Design Vehicle : C43 
Pedestrian: Pedestrian volumes are extremely l i g h t at the i n t e r s e c t i o n . 

Operational C h a r a c t e r i s t i c s 

The example selected Is .... on one of the major t r a f f i c routes t h a t serve 
the U n i v e r s i t y of C a l i f o r n i a . The ch a n n e l i z a t i o n i t s e l f i s minor, c o n s i s t i n g 
of one concrete i s l a n d and a painted i s l a n d . Y i e l d Right-of-Way Signs are 
used i n order t o keep the heavy t u r n i n g volumes moving and t o c o n t r o l only 
the minor movements. 

Comments by Committee Members 

1. WARREN TRAVERS - I t in assumed t h a t any suggested r e v i s i o n s are to be 
kept w i t h i n the confines of Che curb l i n e s as shown on the i l l u s t r a t i o n 
o r i g i n a l l y submitted. I t i s f u r t h e r assumed t h a t no t u r n i n g movement(s) 
may be p r o h i b i t e d , regardless of magnitude. 

General: An attempt i s made i n the revised sketch t o give be t t e r 
d e f i n i t i o n t o v e h i c u l a r paths and t o reduce the size of the area of con­
f l i c t through more extensive use of painted c h a n n e l i z a t i o n . Except f o r 
p r o v i s i o n of a d d i t i o n a l v e h i c u l a r storage and r e l o c a t i o n of one cross­
walk, a l l other o p e r a t i n g f u n c t i o n s are e s s e n t i a l l y the same. 

Derb_y Street--Ea5t Approach - The c e n t e r l l n e has been o f f s e t t o 
provide two (2) lanes on the approach--one f o r heavy r i g h t - t u r n i n g t r a f f i c 
(6256) and one f o r the very moderate through t r a f f i c (1029). The through 
t r a f f i c Is re q u i r e d t o y i e l d . Hence, since i t i s i n i t s own lane, i t w i l l 
not i n t e r f e r e w i t h r i g h t - t u r n i n g t r a f f i c . 

Warring Street--NQrth Approach - Same as above, 
Derby Street--West Approach - T r a f f i c on t h i s approach i s extremely 

l i g h t (767); hence, a one-lane approach Is adequate. Of the t o t a l ADT 
of 767 v e h i c l e s , 77 t u r n l e f t and 690 go through, w i t h both of these 
movements being r e q u i r e d t o y i e l d . I t was f e l t t h a t the o r i g i n a l design 
d i d not provide adequate d e f i n i t i o n of v e h i c u l a r path from the viewpoint 
p a r t i c u l a r l y of i n t e r f e r e n c e w i t h the heavy l e f t - t u r n i n g t r a f f i c on the 
Warring Street approach. 

Crosswalk Across Derby Street - The revised plan shows the crosswalk 
t o be rel o c a t e d t o the west side of the i n t e r s e c t i o n . This forces pedes­
t r i a n s c r o s s i n g between the northeast corner and the south side of Derby 
Street t o cross and recross the t r a f f i c flows i n the northwest quadrant, 
which they otherwise would not have t o do. In t h i s same regard, however, 
pedestrians c r o s s i n g from the northwest corner t o the west side of Derby 
Street p r e s e n t l y must cross and recross the heavy l e f t - t u r n i n g t r a f f i c 
from the Warring Street approach. 

Pedestrian counts were not submitted; f u r t h e r . I t i s impossible t o 
determine which d i r e c t i o n they are predominantly t r a v e l i n g along the west 
side of Derby S t r e e t . Hence, i t i s not possible t o determine whether the 
r e v i s i o n w i l l r e s u l t i n a net a d d i t i o n t o person/vehicle c o n f l i c t or 
whether the r e v i s i o n prescribes a c i r c u i t o u s r o u t i n g which may be imprac­
t i c a l to c o n t r o l . I t does not appear l i k e l y , however, t h a t the number 
of p e d e s t r i a n / v e h i c u l a r c o n f l i c t s w i l l be increased, since there would 
have t o be more than s i x times the number of pedestrians crossing Derby 
Street from the northeast corner as cross from the northwest corner, 
a l l other f a c t o r s equal. Perhaps more important, however, p a r t i c u l a r l y 
i n the case of pedestrians crossing Derby Street from north t o south, i s 
th a t the o r i g i n a l design does not provide a good crossing angle w i t h res­
pect t o the heavy l e f t t u r n from Warring S t r e e t . F urther, Che o r i g i n a l 
l o c a t i o n i s not good w i t h respect t o t h i s same t r a f f i c movement, since 
the sespectlve d r i v e r s would be less cautious at t h i s l o c a t i o n than at 
the crosswalk on t h e i r immediate approach. The l a t t e r i s compounded, 
since the baste design encourages e f f i c i e n c y of v e h i c u l a r f l o w f o r t h i s 
heavy movement. The r e l o c a t i o n of t h i s crosswalk appears t o be p r i n c i ­
p a l l y a matter of whether the r o u t i n g i s too c i r c u i t o u s , hence the prac­
t i c a l i t y of c o n t r o l l i n g i t . 

2. GEORGE J, FISHER - Mr. Oake's r e v i s i o n of the o p e r a t i o n a l c h a r a c t e r i s t i c s 
are l o g i c a l and Inexpensive. 

Mr. Traver's revised design i s a f u r t h e r improvement and should make 
operation safer and simpler. 

A d d i t i o n a l Comments by ROY E, OAKES - Mr. Traver's design appears t o be a sa t ­
i s f a c t o r y m o d i f i c a t i o n where the a d d i t i o n a l suggested p r o h i b i t i o n of 
parking would not present a problem, and where the a d d i t i o n a l islands 
would not I n t e r f e r e w i t h any driveway entrances. 

P r i o r t o the c h a n n e l i z a t i o n there was considerable hesitancy on the p a r t of 
the southbound l e f t - t u r n i n g movement t o make a t u r n since they d i d not know 
whether a v e h i c l e from the east was going t o make a r i g h t t u r n or go s t r a i g h t 
through. 

I t i s our opin i o n t h a t the c h a n n e l i z a t i o n w i t h the Y i e l d Right-oE-Way signs 
has c l a r i f i e d the m o t o r i s t s ' r e s p o n s i b i l i t y and t r a f f i c does move through 
the I n t e r s e c t i o n q u i t e f r e e l y . 

mm 
Figure 1: Looking West along Derby Street 
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EXAMPLE Y-1 

WISCONSIN, Fond Du L a c C o u n t y 
US 151 - W i s c o n s i n 26 

Type o f I n t e r B e c t l o n 

3-Way Wye 

T r a f f i c D a t a 

S u b m i t t e d by 

Wayne N. V o l k 
E n g i n e e r o f T r a f f i c S e r v i c e s 
W i s c o n s i n S t a t e Highway C o m m i s s i o n 
S t a t e O f f i c e B u i l d i n g 
M a d i s o n 5, W i s c o n s i n 

D a t e Opened t o T r a f f i c 

Hove>b«r 9. 195A 

D e s i g n V e h i c l e : C50 
S p e e d s : P o s t e d S p e e d s 65 MPH d a y t i m e ; 

55 MPH n i g h t f o r p a s s e n g e r v e h i c l e s ; 
45 MPH f o r t r u c k s 

WIS 

F i g u r e 2; L o o k i n g N o r t h e a s t a c r o s s i s l a n d s from US 151 

Comments by Committee Members 

1. EUGENE MAIER - T h i s I s a good example o f t h e u s e o f c h a n n e l i z a t i o n a t a Y-
t y p e i n t e r s e c t i o n t o d e f i n e and c o n t r o l t h e two m a j o r p o i n t s o f c o n f l i c t . 
V e r y f e w r e p o r t e d a c c i d e n t s o c c u r r e d a t t h e i n t e r s e c t i o n e i t h e r b e f o r e o r 
a f t e r t h e c h a n n e l i z a t i o n . I would q u e s t i o n t h e u s e o f t h e Y I E L D s i g n w h e r e 
e a s t b o u n d t r a f f i c on R o u t e 151 t u r n i n g l e f t o n t o Route 26 c o n f l i c t s w i t h 
w e s t b o u n d t r a f f i c o n R o u t e 131 . A more p o s i t i v e c o n t r o l w o u l d a p p e a r de­
s i r a b l e b u t t h i s o b s e r v a t i o n i s n o t s u p p o r t e d by t h e a c c i d e n t e x p e r i e n c e . 

2. DONALD H. S I D E S - T h i s p a t t e r n o f c h a n n e l i z a t i o n i s t y p i c a l o f t h a t e v o l v e d 
i n many a r e a s where a n i n t e r s e c t i n g r o a d j o i n s a t h r o u g h h i g h w a y a t a n a n g l e 
o f a b o u t 4 5 d e g r e e s . The d e s i g n e r h a s made good u s e o f m o d e r a t e l y c u r v e d 
a l l n e m e n t t o I n t r o d u c e t h e d i v i d e d s e c t i o n s . 

The a c c i d e n t r e c o r d does n o t p r o v e t h e p o i n t b u t i t would a p p e a r d e ­
s i r a b l e t h a t somewhat g r e a t e r c u r v a t u r e c o u l d h a v e b e e n p l a c e d i n wes t b o u n d 
US 151. T h i s would h a v e p r o v i d e d more s e p a r a t i o n b e t w e e n t h e d e c i s i o n p o i n t s 
^ A e r e US 151 t r a f f i c t u r n s t o t h e n o r t h on W i s c o n s i n 26 and t h e c r o s s i n g o f 
westbound US 151. A l s o , t h e v e r y f l a t a n g l e c r o s s i n g o f t h e r o a d w a y s would 
hove b e e n r e d u c e d . 

The p i c t u r e s i n d i c a t e somewhat d e f i c i e n t s i g n i n g . P o s s i b l y s p e e d zone 
s i g n s s h o u l d be p r o v i d e d t o e n c o u r a g e s p e e d s l o w e r t h a n t h e l e g a l 65 MPH. 

A d d i t i o n a l Comments by WAYNE N. VOLK - The " Y i e l d t o T r a f f i c from R i g h t " s i g n i s 
no t a s t a n d a r d " Y i e l d " s i g n . I t I s n o t p o s s i b l e u n d e r o u r s t a t u t e s t o u s e 
t h e s t a n d a r d s i g n . The s i g n u s e d m e r e l y r e m i n d s m o t o r i s t s o f t h e s t a t u t o r y 
r e q u i r e m e n t t o y i e l d t o t r a f f i c from t h e r i g h t . I t i s a h o r i z o n t a l r e c t a n g l e . 
We a r e i n c l i n e d t o a g r e e w i t h Mr. M a i e r t h a t i t would a p o e a r t h a t a more 
p o s i t i v e c o n t r o l might be d e s i r a b l e , b u t we ha v e found t h i s t y p e o f c o n t r o l 
t o be e n t i r e l y s a t i s f a c t o r y i n a d o z e n o r more s i t u a t i o n s l o c a t e d t h r o u g h o u t 
t h e s t a t e . I n s e v e r a l i n s t a n c e s we h a v e removed s t o p s i g n s a t s u c h c r o s s i n g s . 

The number o f so u t h b o u n d m o t o r i s t s on Highway 26 t u r n i n g l e f t t o go 
e a s t on Highway 151 and t h e r e v e r s e movement i s v e r y s m a l l . T h i s i s p r o b ­
a b l y t h e m a j o r r e a s o n f o r t h e s u c c e s s f u l o p e r a t i o n o f t h e s e two t u r n i n g 
l a n e s . 

The s h o r t b i t u m i n o u s wedges were i n t e n d e d t o i n d u c e t h r o u g h movements 
t o s t a y i n t h e r i g h t - h a n d l a n e and t o i d e n t i f y t h e l e f t - h a n d l a n e a s b e i n g 
f o r t h e l e f t t u r n . S i n c e most m o t o r i s t s s t a y i n t h e r l ^ t l a n e a n d a v o i d 
t h e b i t u m i n o u s s u r f a c e , t h i s h a s n o t worked out a s p l a n n e d . 

We h a v e added some d i r e c t i o n s i g n s w h i c h w e r e n o t shown on t h e o r i g i n a l 
d r a w i n g , w h i c h may answ e r Mr. S i d e ' s c r i t i c i s m . 

F i g u r e 1: L o o k i n g S o u t h a c r o s s i s l a n d s f r o m S t a t e Highway 26 
F i g u r e 3: L o o k i n g N o r t h e a s t from US 151 
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EXAMPLE Y-l 
W I S C O N S I N , FOND DU LAC C O U N T Y 

US 151 - W I S C O N S I N 26 



EXAMPLE Y-2 

NEBRASKA, Omaha 
4 2 n d S t r e e t - Q S t r e e t 

T y p e o f I n t e r s e c t i o n 

3-Way Wye 

P h y s i c a l D a t a 

S u r f a c e T y p e 
Roadways: P o r t l a n d c e m e n t c o n c r e t e 
I s l a n d s : G r a s s 
S h o u l d e r s : G r a s s 
C u r b s : 6" v e r t i c a l c u r b a t a l l p a v i n g e d g e s 
R i g h t - o f - w a y L i m i t s : NoC c r i t i c a l 

T r a f f i c D a t a 

S u b m i t t e d b y 

B u r t Whedon, C i t y T r a f f i c E n g i n e e r 
504 C i t y H a l l 
Omaha 2, N e b r a s k a 

D a t e Opened t o T r a f f i c 

O c t o b e r 2 , 1960 

D e s i g n V e h i c l e : C50 
S p e e d s : P o s t e d Speed L i m i t : 35 MPH 
P e d e s t r i a n : No C r o a s - W a l k s . S l d e w a 1 s o u t h s i d e o f Q S t r e e t o n l y . 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

Seems t o o p e r a t e s a t i s f a c t o r i l y , b a s e d o n l i m i t e d e x p e r i e n c e . E l e m e n t s o f 
d e s i g n w h i c h c o n t r i b u t e t o a n y u n s a t i s f a c t o r y o p e r a t i o n : "Some i n d e c i s i o n 
o n t h e p a r t o f d r i v e r s o n Q S t r e e t s t o p p i n g f o r s i g n a l . - - u n s u r e j u s t where 
t o s t o p ; no " S t o p " l i n e m a r k e d . 

F i g u r e 1: N o r t h l e g l o o k i n g S o u t h w e s t 

F i g u r e 2; E a s t l e g l o o k i n g West 

Comments by C o m m i t t e e Members 

1. IRV. WEINBERG - I f e e l t h a t s e p a r a t e l e f t t u r n s p a c e w i l l become a 
n e c e s s i t y s o o n . T h i s c o u l d be a c c o m p l i s h e d b y f l a t t e n i n g t h e t h r o u g h 
c u r v e a n d p r o d u c i n g a b o u t a 100' o f f u l l l e f t t u r n l a n e . ( P e r h a p s 
a d v a n c e g r e e n t i m e o n s i g n a l may s u f f i c e f o r a p e r i o d ) . 

A n e x t e n d e d " b u l l n o s e " f o r t r a f f i c o n L e g "C" a t j u n c t i o n o f m a i n 
f l o w p l u s a d d i t i o n a l a c c e l e r a t i o n and g a p - f i n d i n g p a v e m e n t w i l l r e d u c e 
t h e p o s s i b i l i t y ( i n my o p i n i o n ) o f a s t o p p e d c o n d i t i o n u n d e r t h e p r e s e n t 
s h a r p a n g l e o f merge w i t h l i m i t e d g a p - f i n d i n g p a v e m e n t . 

I f a v o r s i n g l e l a n e o p e r a t i o n a t merge p o i n t s a n d t h e r e f o r e s i n g l e 
l a n e ( p l u s c l e a r a n c e ) p a v e m e n t w i d t h a t m e r g e p o i n t s : ( a ) F r o m Q S t . t o 
N o r t h ( m e r g e p o i n t o f f l o w s B & E ) . A l s o a t m e r g e o f f l o w s C & F. 
( b ) S o u t h b o u n d o n 4 2 n d S t . t u r n i n g l e f t o n Q S t . c o u l d r e s u l t I n t w o 
a b r e a s t a t t h e "STOP" l i g h t b e f o r e l e f t t u r n b e g i n s . C o u l d c a u s e c o n ­
f l i c t d u e t o d o u b l e l e f t o n g r e e n . 

2. W. R. BELLIS - A good d e s i g n w h i c h s h o u l d s e r v e s a t i s f a c t o r i l y w i t h 
v o l u m e s c o n s i d e r a b l y g r e a t e r t h a n t h o s e s h o w n . P a i n t e d s t o p l i n e s 
s h o u l d be u s e d . As t r a f f i c v o l u m e s i n c r e a s e , i t may b e a d v i s a b l e t o 
u s e a t h r e e p h a s e s i g n a l t i m i n g . 

A d d i t i o n a l Comments by BURT UHEDON - I b e l i e v e t h a t I s u b s c r i b e t o a l l t h e com­
m e n t s made by t h e r e v i e w e r s e x c e p t t h e v e r y l a s t one made by I r v W e i n b e r g . 
The s o u t h b o u n d movement o n 4 2 n d a n d t u r n i n g l e f t o n t o Q S t r e e t was d e s i g n e d 
f o r t w o l a n e o p e r a t i o n a t l e a s t f o r p a s s e n g e r c a r s w h i c h p r e d o m i n a t e a t 
p r e s e n t . T h e r e seems t o be no c o n f l i c t c a u s e d b y t h i s s i n c e a l l t h e 
v e h i c l e s e n t e r i n g Q S t r e e t a t t h i s p o i n t a r e m a k i n g t h e l e f t t u r n o n t o Q. 
I t seemed n e c e s s a r y I n d e s i g n i n g t h e i n t e r s e c t i o n t o p r o v i d e t w o l a n e 
o p e r a t i o n a t t h i s p o i n t I n o r d e r t o a c h i e v e t h e d e s i r e d c a p a c i t y . 

I may h a v e n e g l e c t e d t o m e n t i o n when I o r i g i n a l l y s e n t t h i s Example 
t h a t t h e t r a f f i c v o l u m e s shown do n o t r e f l e c t t h e d e s i g n f i g u r e s b e c a u s e 
4 2 n d S t r e e t n o r t h o f t h i s l o c a t i o n was c l o s e d f o r some t i m e a f t e r t h e 
o p e n i n g o f t h e i n t e r s e c t i o n o f 4 2 n d and Q S t r e e t . 4 2 n d S t r e e t i s now 
o p e n t o t r a f f i c f o r t h e e n t i r e d i s t a n c e n o r t h o f Q and I b e l i e v e t h i s has 
s u b s t a n t i a l l y i n c r e a s e d t h e t r a f f i c a t t h i s i n t e r s e c t i o n . 
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A R E A 
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COLLISION DIAGRAM 
4 M o n t h s A f t e r 

C o m p l e t i o n o f P r o j e c t 
No C o m p a r a b l e A c c i d e n t 

E x p e r i e n c e B e f o r e 
N o r t h L e g Was N o t Open 

Phase A p h a s e B 
TRAFFIC SIGNAL SEQUENCE 

S e m i - A c t u a t e d S i g n a l 
M inimum G r e e n Phase A 25 S e e s . Minimum I n i t i a l Phase B 10 Sec. 

Y e l l o w Phase A 4 Sees. V e h i c l e I n t e r v a l p h a s e B 3 Sec. 
Maximum G r e e n Phase B 25 S e c . 

Y e l l o w p h a s e B 3 Sec. 

EXAMPLE Y-2 
NEBRASKA, OMAHA 

4SND STREET - Q STREET 



EXAMPLE Y-3 

C A L I F O R N U , S a n D i e g o 
N i m i t z B l v d . - S u n s e t C l i f f s B l v d . 

T y p e o f I n t e r s e c t i o n 

3-Way Wye 

P h y s i c a l D a t a 

S u b m i t t e d by 

M a r t i n J . Bouman, T r a f f i c E n g i n e e r 
C i t y o f S a n D i e g o 
S a n D i e g o , C a l i f o r n i a 

D ate Opened t o T r a f f i c 

Hay. 1959 

G r a d e s : L e s s t h a n IT, on a l l l e g s 
S u r f a c e T y pe 
Roadway: A s p h a l t 
H e i g h t o f C u r b s and I s l a n d s : 8" 
C r o s s S e c t i o n : S t a n d a r d 
T r a f f i c C o n t r o l D e v i c e s 
S i g n a l s : T r a f f i c S i g n a l S t a n d a r d s a r e T y pe P-51 w i t h 8" g r e e n , amber and 
r e d i n d i c a t i o n s . 
M a r k i n g s : Double l i n e s a r e y e l l o w . 
L i g h t i n g : S t r e e t L i g h t S t a n d a r d s a r e Type I I I , 400 w a t t , 20,000 lumen 
m e r c u r y v a p o r w i t h Type I I I d i s t r i a u t l o n . Mast arms f o r s t r e e t l i g h t s a r e 
6'; f o r t r a f f i c s i g n a l s 1 2 ' , w i t h 1 2 " r e d and 8" g r e e n and amber I n d i c a t i o n s . 
A l l o t h e r I n d i c a t i o n s a r e 8". 
A b u t t i n g P r o p e r t y i s c i t y p a r k l a n d t h a t i s a t p r e s e n t new s a n d and adobe 
d r e d g e f i l l . No p l a n n i n g s c h e d u l e o r u l t i m a t e u s e p l a n s a r e a v a i l a b l e . 
R i g h t - o f - w a y : No l i m i t s ; c i t y p a r k l a n d . 

T r a f f i c D a t a 

V o l u m e s : N i m i t z B o u l e v a r d was b u i l t May 2, 1959. P r i o r t o t h i s S u n s e t 
C l i f f s B o u l e v a r d had a n A. D. T. o f 7000 c a r s . The weekday A. D, T, on 
N i m i t z B o u l e v a r d i s 8,300. 
DeslgTi V e h i c l e : C50 
S p e e d s : S p e e d L i m i t I s 40 MPH on a l l l e g s 
P e d e s t r i a n s : None 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

N i m i t z B o u l e v a r d was c o n s t r u c t e d p r i m a r i l y t o p r o v i d e a d i r e c t c o n n e c t i o n 
b e t w e e n t h e a r e a a t t h e n o r t h end o f S a n D i e g o Bay and t h e new M i s s i o n 
Bay R e c r e a t i o n a l P a r k t h r e e m i l e s t o t h e n o r t h . On s p e c i a l o c c a s i o n s and 
Sumner weekends, t h e t r a f f i c v o l umes d o u b l e . O v e r a l l o p e r a t i o n i s h i g h l y 
a a t l a f a c t o r y . 

F i g u r e 2: L o o k i n g S o u t h a l o n g S u n s e t C l i f f s B o u l e v a r d 

Comments by Comraittee Members -

1. GEORGE J . F I S H E R - S t a n d a r d t r e a t m e n t w e l l a p p l i e d . What happens t o n o r t h ­
bound t r a f f i c on N i m i t z t h a t w a n t s t o t u r n e a s t o n t o S u n s e t C l i f f s ? A l s o 
w e s t b o u n d t r a f f i c on S u n s e t C l i f f s t h a t w a n t s t o go s o u t h on N i m i t z ? 

Was a c c i d e n t e x p e r i e n c e improved? 

2. CHARLES J . KEESE - The a l i g n m e n t o f t h e l e f t t u r n from S u n s e t t o N i m i t z 
makes I t d i f f i c u l t t o p l a c e s i g n a l s f o r a d e q u a t e v i s i b i l i t y and c l e a r mean­
i n g . The a c c i d e n t e x p e r i e n c e I n d i c a t e s t h a t s i g n a l v i s i b i l i t y m i g h t h a v e 
b e e n a c o n t r i b u t i n g f a c t o r . 

F rom t h e pavement w i d t h shown, i t a p p e a r s t h a t t h e 8 - l n c h a s p h a l t i c c o n ­
c r e t e c u r b o r berm i s p l a c e d a t t h e edge o f a n 8 - f o o t s h o u l d e r . T h e p h o t o ­
g r a p h s show no d e l i n e a t i o n o f t h e s h o u l d e r a r e a and I n d i c a t e u s e o f t h e 
f u l l w i d t h by t r a f f i c . I f t w o - l a n e u s e i s d e s i r e d , a w i d e r pavement w o u l d 
be a p p r o p r i a t e . The n a r r o w i n g e f f e c t a t t h e end o f t h e c u r v e f o r n o r t h ­
bound t r a f f i c on S u n s e t C l i f f s c a u s e s t h e 8 - l n c h a s p h a l t i c c o n c r e t e berm 
t o be p l a c e d i n s u c h a manner as t o be a h a z a r d . 

A d d i t i o n a l Comments by MARTIN J . BOUMAN - I n r e s p o n s e t o Mr. F i s h e r ' s comments, 
t h i s was new c o n s t r u c t i o n f o r N i m i t z B o u l e v a r d ; t i ^ e r e f o r e t h e r e I s no "be­
f o r e " a c c i d e n t d a t a a v a i l a b l e . He a l s o was c o n c e r n e d w i t h t u r n i n g move­
ments a t t h e I n t e r s e c t i o n ; namely, n o r t h b o u n d on N i m i t z t u r n i n g e a s t t o 
S u n s e t C l i f f s and westbound t r a f f i c on S u n s e t C l i f f s t u r n i n g t o s o u t h on 
N i m i t z . S i n c e t h e f i r s t movement i s a f r e e r i g h t t u r n and t h e s e c o n d move­
ment i s t h e one t h a t p a s s e s t h r o u g h t h e c o n t r o l o f t h e t r a f f i c s i g n a l s , I 
assume t h a t t h e r e I s a n e r r o r I n c a r d i n a l d i r e c t i o n s . I would l i k e t o 
p o i n t out t h a t t h e r e I s e x t r e m e l y low demand f o r t h e n o r t h b o u n d t o w e s t ­
bound and f o r t h e e a s t b o u n d t o s outhbound moves. T h i s Improvement p r o h i ­
b i t s t h e n o r t h b o u n d t o westbound t u r n and d i s c o u r a g e s t h e e a s t b o u n d t o 
s o uthbound t u r n . 

I n r e s p o n s e t o Mr. K e e s e ' s comments, we c e r t a i n l y a g r e e t h a t t h e a l i g n m e n t 
o f t h e i n t e r s e c t i o n made i t d i f f i c u l t t o p l a c e s i g n a l s f o r g r e a t e s t v i s i ­
b i l i t y and c l e a r e s t meaning. A d d i t i o n a l a n a l y s i s o f t h e a c c i d e n t s I n d i c a t e s 
t h a t an e l e c t r i c a l f a i l u r e might have b e e n I n v o l v e d i n one o c c u r e n c e . Mr. 
Keese o f f e r e d a d d i t i o n a l comments c o n c e r n i n g t h e a d v i s a b i l i t y of d e l i n e a t ­
i n g t h e s h o u l d e r a r e a from t h e roadway a r e a . At t h e p r e s e n t t i m e i n S a n 
Diego we a r e not e x p e r i e n c i n g any d i f f i c u l t y w i t h t h i s t y p e o f d e s i g n . 
T r a f f i c shows no i n d i c a t i o n s of a t t e m p t i n g t o form a t h i r d l a n e I n a n 
o b v i o u s s h o u l d e r a r e a s u c h as t h i s , e v e n though t h e r e i s no d e l i n e a t i o n 
o r l i n e o f d e m a r c a t i o n b e t w e e n t h e t h r o u g h l a n e and t h e s h o u l d e r a r e a . 

At t h e p r e s e n t t i m e we h a v e no r e p o r t e d a c c i d e n t e x p e r i e n c e i n v o l v i n g t h e 
8 - l n c h a s p h a l t i c c o n c r e t e berm t h a t c r e a t e s a n a r r o w i n g e f f e c t a t t h e end 
o f t h e c u r v e f o r n o r t h b o u n d t r a f f i c on S u n i a t C l i f f s B o u l e v a r d . 

p . ^ l . ,„„w., „„n, r , , . f . K.,,,..,,.-̂  F i g u r e 3: L o o k i n g S o u t h f r o m a p o s i t i o n f a r t h e r N o r t h 
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C A U F O R N I A , S A N D I E G O 

N I M I T Z B O U L E V A R D - S U N S E T C U F F S B O U L E V A R D 



NEW JERSEY, N o r t h B e r g e n 
H u d s o n C o u n t y 

T y p e o f I n t e r s e c t i o n 

3-Way Wye 

S u b m i t t e d b y 

W e s l e y R. B e l l i s 
C h i e f o f T r a f f i c and D e s i g n 
New J e r s e y S t a t e H i g h w a y D e p a r t m e n t 

D a t e Opened t o T r a f f i c 

1958 

p h y s i c a l D a t a 

G r a d e s t h r o u g h t h e I n t e r s e c t i o n : Maximum A p p r o x i m a t e A v e r a g e 
N o r t h b o u n d o n US 1 3 . 3 6 % 2.57. 
S o u t h b o u n d o n US 1 3.96% 2.5% 
N o r t h b o u n d on R o u t e 3 3.24% 2.0% 
S o u t h b o u n d on R o u t e 3 2 . 8 8 % 1.5% 
S u r f a c e T y p e 
S h o u l d e r s : 10' n o r m a l s h o u l d e r s w i t h 4" t o p s o l l 
I s l a n d H e i g h t a n d T y p e : 8" a b o v e p a v e m e n t ; g r a s s e d e x c e p t w h e r e n a r r o w i n g 
t o n o s e o r d i v i d e r . 
A b u t t i n g P r o p e r t y : S e r v i c e s t a t i o n a n d v a c a n t l a n d o n w e s t s i d e o f t h e 
I n t e r s e c t i o n ; t r u c k f r e i g h t t e r m i n a l o n n o r t h s i d e ; m o t e l s , t r a i l e r c o u r t s 
and d i n e r o n e a s t s i d e . 

T r a f f i c D a t a 

V o l u m e s : T o t a l t r u c k v o l u m e ; 2 5 % ; h e a v y t r u c k v o l u m e ; 1 2 % 
S p e e d s : P o s t e d s p e e d s : 4 0 MPH 
A c c i d e n t s : A n n u a l s u m m a r i e s o n l y w e r e p r o v i d e d , as shown on t h e p l a n s h e e t . 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

Conment on o v e r - a l l o p e r a t i o n o f c h a n n e l i z e d i n t e r s e c t i o n : 
" I t i s o u r o p i n i o n t h a t t h e o e v e r - a l l o p e r a t i o n o f t h i s c h a n n e l i z e d I n t e r ­
s e c t i o n i s g o o d a n d t h e r e i s a m i n i m u m o f c o n g e s t i o n a n d d e l a y as c o m p a r e d 
t o t h e t r a f f i c c i r c l e t h a t was f o r m e r l y a t t h i s l o c a t i o n , " 

Comment o n e l e m e n t s o f t h e d e s i g n w h i c h c o n t r i b u t e t o u n s a t i s f a c t o r y o p e r a ­
t i o n ; " ( a ) The u s i n g o f t h e l e f t - t u r n s l o t f o r R o u t e 3 e a s t b o u n d t r a f f i c 
d e s i r i n g t o go n o r t h o n R o u t e s US I a n d 9 d i d n o t j u s t i f y t h e I n s t a l l a t i o n 
o f t r a f f i c s i g n a l s a t t h e t i m e o f c h a n n e l i z a t i o n . The t r a f f i c i s c o n t r o l l e d 
a t p r e s e n t o n l y b y a " Y I E L D " s i g n . The h i g h v o l u m e o f t r a f f i c n o r t h b o u n d o n 
R o u t e s US 1 and 9 makes I t d i f f i c u l t f o r t h i s t r a f f i c t o m e r g e . H o w e v e r , I f 
t h i s l e f t - t u r n v o l u m e i n c r e a s e s , t h e t r a f f i c s i g n a l s c a n e a s i l y be i n s t a l l e d 
as t h e w i r i n g i s c o m p l e t e d , ( b ) The o p e n i n g p r o v i d e d f o r m o t o r i s t s u s i n g 
t h e m o t e l s , now u n d e r c o n s t r u c t i o n o n t h e e a s t e r l y s i d e o f R o u t e s US 1 and 9 
may c r e a t e a p r o b l e m . S h o u l d a n y d i f f i c u l t y d e v e l o p h e r e , i t w i l l o n l y be 
n e c e s s a r y t o move t h e s t o p l i n e f o r R o u t e s US 1 a n d 9 s o u t h b o u n d t r a f f i c t o 
a p o i n t n o r t h o f t h i s l o c a t i o n . " 

EXAMPLE Y-4 

Comnents b y C o m m i t t e e Members 

1 . R. T, SHOAF - W h i l e f u n d a m e n t a l l y t h e c h a n n e l i z a t i o n l o o k s q u i t e r e a s o n ­
a b l e a n d c e r t a i n l y m u st be v a s t l y b e t t e r t h a n t h e f o r m e r t r a f f i c c i r c l e 
i n r e g a r d t o d e l a y s , t h e r e p o r t e d t r a f f i c a c c i d e n t e x p e r i e n c e w o u l d i n ­
d i c a t e t h a t t h e r e i s a d d i t i o n a l n e e d f o r I m p r o v e m e n t . 

L a c k i n g a c c i d e n t d i a g r a m s , I s u s p e c t t h e c u r r e n t p r o b l e m s t e m s f r o m 
t w o f a c t o r s : 

1 . L o n g f i x e d - t i m e s i g n a l s 
2. L a c k o f d e p r e c i a t i n g t h e LT f o r R t s . 1 a n d 9 i n t o R t , 3 t o a 

p o s i t i o n o f s e c o n d a r y I m p o r t a n c e . 
To o v e r c o m e t h e f i r s t f a c t o r , I w o u l d c o n s i d e r t r a f f i c a c t u a t e d 

s i g n a l s i n s t e a d o f f i x e d - t i m e , m a k i n g R o u t e 1 & 9 t h e m a i n a r t e r y . 
T h i s i s w i t h o u t k n o w i n g c o n d i t i o n s a t o r d i s t a n c e f r o m S e c a u c u s Road 
an d t h e n e e d f o r s o u t h b o u n d c o o r d i n a t i o n . 

T o o v e r c o m e t h e s e c o n d f a c t o r , I w o u l d c o n s i d e r m a k i n g a l e f t t u r n 
s t o r a g e s l o t f o r n o r t h b o u n d R t . I & 9 t o R t . 3 r a t h e r t h a n u s i n g a Y 
t r e a t m e n t t y p e o f s t o r a g e , a t t h e same t i m e r e l o c a t i n g t h e s t o r a g e a r e a 
f o r a c r o s s i n g m o r e n e a r l y a t r i g h t a n g l e s t o s o u t h b o u n d R t . I & 9. 
T h i s w o u l d a l s o p e r m i t t h e w e a v i n g l e f t t u r n f r o m R t . 3 t o n o r t h o n R t . 
1 and 9 t o be l e n g t h e n e d b y c l o s e t o 100 f e e t . 

T h i s r e l o c a t i o n o f t h e c r o s s i n g w o u l d a l l o w r e m o v a l o f s i g n a l h e a d s 
I & 2. The r i g h t t u r n f r o m R t . 3 t o J e r s e y C i t y w o u l d be f r e e r u n n i n g , 
p o s s i b l y w i t h Y i e l d c o n t r o l . 

A p o s s i b l e a l t e r n a t e t r e a t m e n t w o u l d be t o c o m p l e t e l y r e d e s i g n as 
a T e e i n t e r s e c t i o n . I n t h i s c a s e , b e c a u s e o f t h e v e r y l o w l e f t t u r n s 
f r o m R t . 3 t o R t . 1 fit 9 n o r t h b o u n d , a t h i r d p h a s e s i g n a l w o u l d o n l y 
o c c a s i o n a l l y be u s e d . ( H o w e v e r , I p r e f e r t o a v o i d 3 p h a s e s ) . 

I n b o t h c a s e s o f r e d e s i g n , a l l 3 - l a n e r o a d w a y c o u l d be c u t t o 2 
l a n e s b e c a u s e o f t h e l o w l a n e u s a g e ( 5 0 / h r ) a n d t h u s s h o r t e n t h e amber 
i n t e r v a l s a t l e a s t f o r a l l p h a s e s e x c e p t p o s s i b l y s o u t h b o u n d on R t . I 
& 9. 

2. EUGENE t-lAIER - T h i s i s a t y p i c a l " s u s p e n d e r " t y p e d e s i g n w h i c h c a n be 
u s e d e f f e c t i v e l y a t a Y - t y p e i n t e r s e c t i o n . N o n - c o n f l i e t t n g movements 
a r e c a r r i e d t h r o u g h t h e I n t e r s e c t i o n w i t h o u t d e l a y a n d t h e m a j o r c o n f l i c t 
i s I s o l a t e d a n d c o n t r o l l e d w i t h t r a f f i c s i g n a l s . 

D e v e l o p m e n t a d j a c e n t t o i n t e r s e c t i o n s o f t h i s t y p e p r e s e n t d i f f i c u l t 
p r o b l e m s o f a c c e s s , p a r t i c u l a r l y i n a n a r e a s u c h as t h i s w h e r e t h e s t r e e t 
n e t w o r k i n t h e v i c i n i t y i s l i m i t e d . C o n t r o l o f a c c e s s s h o u l d be a c q u i r e d , 
b u t t h i s i s n o t a l w a y s p o s s i b l e . A l t h o u g h t h e number o f a c c i d e n t s a f t e r 
c h a n n e l i z a t i o n r e m a i n s a b o u t t h e same as b e f o r e , t h e number o f i n j u r y 
a c c i d e n t s i s l e s s . I n t h e a b s e n c e o f a c o l l i s i o n d i a g r a m , i t I s d i f f i c u l t 
t o r e l a t e t h e a c c i d e n t e x p e r i e n c e w i t h t h e d e s i g n . 

o n a l Comments b y WESLEY R. BELLIS - T h e r e a r e f r e q u e n t s y n c h r o n i z e d s i g ­
n a l s a l o n g R o u t e US 1 & 9. A t t h e s u b j e c t i n t e r s e c t i o n t h e s i g n a l f o r 
R o u t e US 1 & 9 s o u t h b o u n d I s I n p e r f e c t p r o g r e s s i o n w i t h t h e n e x t s i g n a l 
t o t h e n o r t h , t h e r e b y m i n i m i z i n g t h e number o f s o u t h b o u n d v e h i c l e s s t o p ­
p i n g . A l s o , t h e s i g n a l f o r t h e l e f t t u r n i n t o R o u t e 3 I s i n p e r f e c t 
p r o g r e s s i o n w i t h t h e n e x t s i g n a l t o t h e s o u t h t o r e d u c e s t o p p i n g . 

We do n o t c o n s i d e r t h e l e f t t u r n i n t o R o u t e 3 a s e c o n d a r y movement. 
We c o n s i d e r i t a m a j o r movement as e v i d e n c e d b y t h e l e f t t u r n v o l u m e o f 
1200 p e r p e a k h o u r and t h e r e f o r e , h a v e n o t u s e d a l e f t t u r n s l o t , 

Ue h a v e u s e d a l o n g c y c l e l e n g t h b e c a u s e o f t h e h i g h v o l u m e . A 
120 s e c o n d c y c l e w i l l g i v e a g r e a t e r c a p a c i t y t h a n a 60 s e c o n d c y c l e 
( o r a c y c l e l e s s t h a n 1 2 0 ) . I f t r a f f i c a c t u a t e d s i g n a l s w e r e u s e d , 
t h e s i g n a l w o u l d p r o d u c e t h e e q u i v a l e n t t i m i n g t o f i x e d t i m e m o s t o f 
t h e 24 h o u r s o f t h e d a y . The a d d i t i o n a l c o s t f o r t r a f f i c a c t u a t e d s i g ­
n a l s i s n o t j u s t i f i e d . 

The l e f t t u r n f r o m R o u t e 3 I s n o t a w e a v i n g movement. I t i s made 
w i t h t h e a i d o f t r a f f i c s i g n a l s w h i c h a l t e r n a t e t h e m o v e m e n t s . The l e f t 
t u r n f r o m R o u t e 3 i s made w h i l e s o u t h b o u n d R o u t e US I & 9 i s t t o p p e d . 

I do n o t b e l i e v e t h e r i g h t t u r n f r o m R o u t e 3 s h o u l d be f r e e f l o w i n g . 
W i t h t r a f f i c v o l u m e s l e s s t h a n t h e c a p a c i t y o f t h e f a c i l i t y f r e e f l o w i n g 
m e r g e s a r e a d v i s a b l e , b u t when t h e v o l u m e i s i n e x c e s s o f t h e c a p a c i t y , 
a l t e r n a t i o n o f t r a f f i c i s b e t t e r . I f f r e e f l o w was u s e d w i t h a y i e l d 
s i g n t h e n t h e o r e t i c a l l y t h e r i g h t t u r n f r o m R o u t e 3 s h o u l d move o n l y when 
s o u t h b o u n d R o u t e US 1 & 9 h a d a r e d s i g n a l . W i t h a s i g n a l I n s t e a d o f t h e 
y i e l d s i g n t h e d e s i r e d t r a f f i c b e h a v i o r i s c l e a r l y d e f i n e d r e s u l t i n g i n 
l e s s c o n f u s i o n . 

T h e l e n g t h o f t h e amber p h a s e i s n o t a f u n c t i o n o f t h e w i d t h o f 
r o a d w a y b e i n g c r o s s e d . I t i s a f u n c t i o n o f t h e n o r m a l s p e e d o f t h e 
ap r o a c h r o a d . We u s e r o u g h l y 3 s e c o n d s f o r 30 m i l e s p e r h o u r , 4 s e c o n d s 
f o r 4 0 m i l e s p e r h o u r a n d 5 s e c o n d s f o r 50 m i l e s p e r h o u r . 

A c c i d e n t e x p e r i e n c e a n d t r a f f i c c o n g e s t i o n i s s t i l l f a r f r o m d e s i r ­
a b l e , b u t t h i s c a n o n l y be o v e r c o m e b y a m a j o r w h o l e s a l e i m p r o v e m e n t , 
s u c h as a p a r a l l e l r o u t e t o d i v e r t most o f t h i s t r a f f i c . I t i s i m p r a c ­
t i c a l t o w i d e n and i m p r o v e o n t h i s a l i g n m e n t t o meet t r a f f i c demands. 
A p a r a l l e l f a c i l i t y was b u i l t 20 y e a r s ago b u t t r a f f i c has a g a i n r e a c h e d 
t h e o v e r l o a d e d c o n d i t i o n . 

JERSEY CITY 
G, WASHINGTON 

BRIDGE 
DIRECTIONAL 

ARRCWS 

L o c a l 
p e r h a p s r e q u i r e t h i s 

f t T u r n S t o r a g e S l o t 

I n c r e a s e d 
W e a v i n g D l s t a n i 

POSSIBLE REDESIGN AS WYE-INTERSECTION 
w i t h 2-Phase S i g n a l s a t ® 

b y R, T. S h o a f 

POSSIBLE REDESIGN AS TEE-INTERSECTION 
w i t h 3-Phase S i g n a l s a t X 

b y R. T. S h o a f 

^ i g u r ^̂ ^̂ ^̂  



EXAMPLE Y-6 

CONNECTICUT, C o l u m b i a 
US 6 - US 64 

T y p e o f I n t e r s e c t i o n 

3-Way Wye 

S u b m i t t e d b y 

D a v i d S. J o h n s o n , J r . 
D i r e c t o r o f P l a n n i n g a n d D e s i g n 
C o n n e c t i c u t S t a t e H i g h w a y D e p a r t m e n t 
P, 0. Box 2188 
H a r t f o r d , C o n n e c t i c u t 

D a t e Opened t o T r a f f i c 

N ovember, 1956 P h y s i c a l D a t a 

G r a d e s : None i n e x c e s s o f 37. 
S u r f a c e T y p e : S h o u l d e r s a r e c o n s t r u c t e d o f 2" h o t a s p h a l t c o n c r e t e o n 6" 
r o l l e d g r a v e l b a s e . The i s l a n d s a r e e q u i p p e d w i t h r e f l e c t i n g c o n c r e t e 
c u r b i n g 4" i n h e i g h t w h i l e t h e r e m a i n i n g c u r b i n g I s b i t u m i n o u s l i p t y p e 6" 
i n h e i g h t . B o t h t y p e s o f c u r b i n g a r e m o u n t a b l e . 
C r o s s S e c t i o n : S t a n d a r d t r e a t m e n t 
T r a f f i c C o n t r o l D e v i c e s 
L i g h t i n g ; H i g h w a y i l l u m i n a t i o n c o n s i s t i n g o f m e r c u r y v a p o r u n i t s , 4 0 0 w a t t , 
2 0 , 000 l u m e n m o u n t e d o n wood p o l e s a t a h e i g h t o f 2 5 ' a n d p r o v i d i n g a n a v e r ­
age 0.8 f o o t c a n d l e s m a i n t a i n e d , a d e q u a t e l y I d e n t i f y t h e c h a n n e l i z e d a r e a 
d u r i n g t h e n i g h t - t i m e h o u r s . 

T r a n s i t O p e r a t i o n s : No t r a n s i t s t o p s a r e made h e r e . 

T r a f f i c D a t a 
V o l u m e : I 9 6 0 A v e r a g e D a l l y T r a f f i c : R o u t e 6 w e s t l e g 4 1 0 0 ; R o u t e 6 e a s t 
l e g 6 8 0 0 ; R o u t e 6A 3 1 0 0 . The one-way a p p r o a c h ADT I s o n e - h a l f o f t h e s e 
v o l u m e s . 
D e s i g n V e h i c l e : C50 
S p e e d s : P o s t e d s p e e d l i m i t o n a l l r o u t e s i s 40MPH 
A c c i d e n t e x p e r i e n c e a t t h i s l o c a t i o n was n o t s i g n i f i c a n t e i t h e r b e f o r e o r 
a f t e r t o d e v e l o p a w o r t h w h i l e c o l l i s i o n d i a g r a m . 
No p e d e s t r i a n s i n t h i s a r e a . 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

As i n d i c a t e d i n t h e a v e r a g e d a i l y t r a f f i c , c o n s i d e r a b l e l e f t - t u r n movement 
o c c u r s f r o m t h e e a s t l e g o f R o u t e 6 i n t o R o u t e 6A. The o r i g i n a l I n s t a l l a ­
t i o n c o n s i s t e d o f a n o n - c h a n n e l i z e d "Y" i n t e r s e c t i o n and t h e l e f t - t u r n 
movement f r o m t h e e a s t o n R o u t e 6 I n t o R o u t e 6A h a d t o be s t o r e d I n t h e 
t h r o u g h l a n e o f R o u t e 6. C o n g e s t i o n d u r i n g p e a k p e r i o d s and r e a r - e n d a c c i ­
d e n t s r e s u l t e d . W i t h t h e c o n s t r u c t i o n o f t h e d e c e l e r a t i o n l a n e f o r w e s t ­
b o u n d t r a f f i c o n R o u t e 6 and w i t h a d e q u a t e s t o r a g e f a c i l i t i e s f o r v e h i c l e s 
s t o p p e d f o r t h e l e f t - t u r n movement I n t o R o u t e 6 u n d e r t h e c o n t r o l o f t h e 
s e r a i - a c t u a t e d s i g n a l i n s t a l l a t i o n , t h e d i f f i c u l t y e x i s t i n g a t t h i s l o c a ­
t i o n was e l i m i n a t e d . 

Due t o e c o n o m i e s i n c o n s t r u c t i o n , a n u n s a t i s f a c t o r y c o n d i t i o n o f m i n o r 
I m p o r t a n c e r e s u l t e d w h e r e t h e r i g h t t u r n f r o m t h e w e s t l e g o f R o u t e 6 
c o n n e c t e d w i t h e x i s t i n g R o u t e 6A, R o u t e 6A a t t h i s l o c a t i o n I s o n a 
b a n k e d s e c t i o n w i t h t h e e n d r e s u l t t h a t t h e c o n n e c t i o n o f t h e r i g h t t u r n 
f r o m R o u t e 6 o c c u r s w i t h a n a d v e r s e c r o s s s l o p e a t t h e p o i n t w h e r e v e h i ­
c l e s e n t e r R o u t e 6A. A c c i d e n t e x p e r i e n c e does n o t I n d i c a t e t h i s t o be o f 
a n y i m p o r t a n c e a n d t o d a t e no c h a n g e s have b e e n deemed n e c e s s a r y i n t h e 
p a r t i c u l a r s o f d e s i g n . 

F i g u r e 1 : A e r i a l v i e w 

Comments b y C o m m i t t e e Members 

I . R. T. SHOAF - I t a p p e a r s f r o m t h e ADT t h a t t h i s i s a s a t i s f a c t o r y c h a n n e l ­
i z a t i o n . 

I do q u e s t i o n t h e n e e d f o r t r a f f i c s i g n a l s r a t h e r Chan STOP s i g n s t o 
c o n t r o l t h e m i n o r c r o s s m o v e m e n t s . I t w o u l d a p p e a r t h a t t h e s t o r a g e s p a c e 
p r o v i d e d more r e l i e f t h a n t h e s i g n a l s . U n l e s s s i g n a l s a r e a c t u a l l y n e e d e d , 
t h e y s h o u l d be a v o i d e d , b e c a u s e t h e y c a u s e d e l a y a n d t e n d t o i n c r e a s e a c c i ­
d e n t s , i f f e w o c c u r w i t h o u t s i g n a l s . 

I n a n y e v e n t , i f s i g n a l s m u st be u s e d , t h e r e s h o u l d b e a d o u b l e i n d i ­
c a t i o n . A l s o , i f s i g n a l s a r e n e e d e d o n l y f o r a s h o r t p e a k p e r i o d , t h e y 
s h o u l d f l a s h a t o t h e r t i m e s . 

2. IRV. WEINBERG - T h i s d e s i g n s h o u l d w o r k w e l l I f w e l l m a r k e d b y s i g n s and 
p a i n t m a r k i n g s . I h a v e t w o com m e n t s : 

( a ) S i n c e t h i s t y p e I f d e s i g n I s n o t as common as o t h e r " T e e s " and 
"Wyes" i t i s c o n c e i v a b l e t h a t a d r i v e r ( a s t r a n g e r ) p r o c e e d i n g n o r t h e r l y 
o n r o u t e 6A w a n t i n g t o t u r n w e s t o n R o u t e 6 w o u l d w a n t t o u s e t h e m o s t 
" l o g i c a l p o s i t i o n e d " c h a n n e l ( w h i c h a p p e a r s as i f i t s h o u l d be t h e c h a n n e l 
c o n n e c t i n g R o u t e 6 t o R o u t e 6A f o r t r a f f i c w e s t o n R o u t e 6 t o s o u t h o n 
R o u t e 6 A ) . To p r e v e n t t h i s w r o n g m a n e u v e r , I w o u l d recommend a c u r b f r o m 
t h e v i c i n i t y o f t h e t o w n r o a d t o t h e " b u l l n o s e " I n s t e a d o f p a i n t e d l i n e s , 

( b ) I t a p p e a r s t h a t t h e r e I s a n a b r u p t t e r m i n a t i o n o f p a v e m e n t f o r 
t h e c h a n n e l t a k i n g e a s t b o u n d o n R o u t e 6 t o s o u t h o n R o u t e 6A a t t h e p o i n t 
w h e r e i t m e e t s and merges w i t h t h e c h a n n e l t a k i n g w e s t b o u n d on R o u t e 6 t o 
s o u t h o n R o u t e 6A. I w o u l d recommend a d d i t i o n a l p a v e m e n t so t h a t a s t o p 
c o n d i t i o n w i l l n o t r e s u l t . A d r i v e r s t o p p e d and r e q u i r e d t o l o o k b a c k 
f o r a p p r o a c h i n g v e h i c l e s w o u l d r e s u l t I n a more d a n g e r o u s s i t u a t i o n t h a n 
a r l ^ t s t o p . 

The way t h e d i a g r a m a p p e a r s , t h e r e i s n o t e n o u g h m e r g e - gap s e l e c t i o n 
p a v e m e n t . More i s recommended. 
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NOTE: W h i t e T r a f f i c L i n e p a i n t Used f o r C h a n n e l i z a t 
a n d Pavement M a r k i n g s 

I 9 6 0 AVERAGE DAILY TRAFFIC 
C h a n n e l i z a t i o n C o m p l e t e d F e b r u a r y 2 1960 

COLLISION DUGRAM 
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PENNSYLVANIA, TROUT R U N , L Y C O M I N G COUNTY 

ROUTE US 15 - ROUTE PENNSYLVANIA 14 
PLAN 



EXAMPLE Y-5 

PENNSYLVANIA, T r o u t Run 
L y c M c i n g C o u n t y , Route US 15 
R o u t e P e n n s y l v a n i a l A 

S u b m i t t e d b y 

Edmund R. R i c k e r , D i r e c t o r 
T r a f f i c E n g i n e e r i n g B u r e a u 
P e n n s y l v a n i a Department o f Highways 
U a r r i s b u r g , P e n n s y l v a n i a 

T y p e o f I n t e r s e c t i o n 

3-Way Wye 

P h y s i c a l D a t a 

D a t e Opened t o T r a f f i c 

F e b r u a r y , 1960 

The i s l a n d s a r e g r a s s and t h e r e a r e no c u r b s . T y p e o f C u r b s and I s l a n d s : 
T r a f f i c C o n t r o l D e v i c e s 
L i g h t i n g : The i n t e r s e c t i o n i s not i l l u m i n a t e d ; t h e r e f o r e t h e r e a r e no p o l e s 
o r a n y o t h e r t y p e s o f l u m l n a l r e s . 
T r a n s i t O p e r a t i o n s : S i n c e t h i s i s a r u r a l l o c a t i o n t h e r e i s no mass t r a n s i t 
p r e s e n t . 
R I g h t - o f - W a y : S i n c e s u f f i c i e n t r i g h t - o f - w a y h a d b e e n p r e v i o u s l y p u r c h a s e d b y 
t h e D e p a r t m e n t , t h e d e s i g n o f t h e i n t e r s e c t i o n was n o t i n any way i n f l u e n c e d 
by r i g h t - o f - w a y l i m i t a t i o n s . 

T r a f f i c D a t a 

D e s i g n V e h i c l e : C50; t h e d e s i g n was v e r y d i r e c t l y i n f l u e n c e d b y t h e p r e s e n c e 
o f many l a r g e t r u c k s on b o t h R o u t e s 15 and 14, 
S p e e d s : The 85 p e r c e n t i l e s p e e d i s not a v a i l a b l e , n o r i s t h e r e a r e s t r i c t e d 
s p e e d z o n e . However, t h e r e a r e 35 MPH S A F E S P E E D s i g n s u s e d i n c o n j u n c t i o n 
w i t h w a r n i n g s i g n s on Route US 15. 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

S i n c e t h e I n s t a l l a t i o n o f t h e c h a n n e l i z a t i o n , t h e i n t e r s e c t i o n h a s bee n 
o p e r a t i n g v e r y s a f e l y and e f f i c i e n t l y . 
T h e m a j o r p h y s i c a l c h a r a c t e r i s t i c w h i c h t e n d s t o c o n t r i b u t e t o t h e o p e r a t i o n a l 
p r o b l e m i s t h e a l i g n m e n t o f t h e roadway on t h e s o u t h e r n l e g o f t h e i n t e r s e c ­
t i o n , w h i c h i s a v e r t i c a l c u r v e i n c o n j u n c t i o n w i t h a h o r i z o n t a l c u r v e . 

F i g u r e 3: A f t e r C h a n n e l i z a t i o n . L o o k i n g N o r t h e a s t 
i n t o t r a f f i c i s l a n d ; R oute 15 on l e f t . 
R o u t e 14 on r i g h t . 

m 

m 

F i g u r e 6: A f t e r C h a n n e l i z a t i o n . Southbound a p p r o a c h 
a l o n g Route I S . 

F i g u r e 4: A f t e r C h a n n e l i z a t i o n . Northbound a p p r o a c h t o I n t e r s e c t i o n ; 
R oute 14 r i g h t . R oute 15 l e f t . Note Southbound t r a f f i c 
f r o m R o u t e 14 u s i n g c h a n n e l i z a t i o n . 

F i g u r e 1: B e f o r e C h a n n e l i z a t i o n . Northbound a p p r o a c h t o t h e 
i n t e r s e c t i o n a p p r o x i m a t e l y 300' away. Note t h a t 
i n t e r s e c t i o n i s h i d d e n by a l i g n m e n t o f highway. 

F i g u r e 5: 

Conments by Committee Members 

1. GEORGE J . F I S H E R - T h i s s t a n d a r d t r e a t m e n t h a s o b v i o u s l y p r o v e n t o b e 
s a t i s f a c t o r y s i n c e t h e number o f a c c i d e n t s h a s b e e n g r e a t l y r e d u c e d . 

B e t t e r o p e r a t i o n s c o u l d be o b t a i n e d i f t h e I s l a n d w e r e c u r b e d and 
e x t e n d e d i n t o P e n n s y l v a n i a 14 f o r m i n g a f u n n e l f o r e a s t b o u n d t r a f f i c . 
T h i s would a l l o w l i t t l e o r no c h a n c e f o r westbound t r a f f i c t o go a g a i n s t 
t r a f f i c w e s t o f t h e c u t - a c r o s s . 

2, ROBERT E . DUNN - T h i s example i s an i n e x p e n s i v e and e f f e c t i v e t r e a t m e n t 
o f t h e "Y" t y p e i n t e r s e c t i o n p r o b l e m . I t s e f f e c t i v e n e s s i s a c h i e v e d 
t h r o u g h t h e u s e o f t r a f f i c s i g n s , p a i n t l i n e s and g u i d e p o s t s . However, 
t h e e s t h e t i c v a l u e s o f d e s i g n s h o u l d n o t be o v e r l o o k e d . R a i s e d c u r b , 
p l a n t e d o r s u r f a c e d I s l a n d s , i l l u m i n a t i o n and f l a s h i n g b e a c o n s add c o n ­
s i d e r a b l y t o t h e v i s i b i l i t y and a t t r a c t i v e n e s s o f a c h a n n e l i z e d a r e a . 
T h i s i n t u r n makes t h e d e v i c e more r e a d i l y r e c o g n i z e d f o r i t s f u n c t i o n 
and m a t e r i a l l y adds t o t h e s a f e t y o f o p e r a t i o n t h a t c h a n n e l i z a t i o n i s 
i n t e n d e d t o p r o v i d e . 

A d d i t i o n a l Comments by EDMtJND R. RI C K E R - B o t h George F i s h e r ' s and R o b e r t 
Dunn's comments a r e w e l l t a k e n r e g a r d i n g t h e u s e o f c u r b i n g , l a n d s c a p i n g , 
and s o f o r t h t o I n c r e a s e t h e e f f e c t i v e n e s s o f t h i s t y p e o f t r e a t m e n t . 
A l s o , e x t e n d i n g t h e i s l a n d , a s F i s h e r s u g g e s t e d , would be d e s i r a b l e . 
T h e s e t h i n g s were n o t done, h o w e v e r , b e c a u s e t h e c h a n n e l i z a t i o n i s r e ­
g a r d e d a s a t e m p o r a r y measure u n t i l t h e i n t e r s e c t i o n i s r e c o n s t r u c t e d . 
R oute 15 w i l l p r o b a b l y be r e l o c a t e d and f o r t h a t r e a s o n we do n o t f e e l 
j u s t i f i e d i n a l a r g e e x p e n d i t u r e f o r a t e m p o r a r y p h y s i c a l c h a n g e . 

As c a n be s e e n from t h e p h o t o g r a p h s , a c r o s s c o n n e c t i o n b e t w e e n R o u t e s 15 
and 14 d i d e x i s t p r i o r t o t h e c h a n n e l i z a t i o n t o h a n d l e t h e t u r n i n g move­
ments . The p h y s i c a l c h a n g e s made h e r e c o n s t i t u t e d w i d e n i n g t h i s c r o s s i n g , 
e r e c t i n g s i g n s and p a i n t i n g n e c e s s a r y m a r k i n g s t o r e q u i r e a l l s o u t h b o u n d 
t r a f f i c a l o n g Route 14 t o u s e t h e c o n n e c t i o n w i t h Route 1 5. B e f o r e t h i s 
was done Route 14 t r a f f i c s o u thbound had l e s s t h a n 250' o f s i g h t d i s t a n c e 
s o u t h b o u n d from i t s n o r m a l s t o p p i n g p l a c e and i n a d d i t i o n was f a c e d w i t h 
a l o n g p a t h t o c r o s s n o r t h b o u n d 15 t r a f f i c t o g e t i n t h e r i g h t l a n e b e ­
f o r e g o i n g s o u t h b o u n d . By c h a n n e l i z i n g t h i s movement s o t h a t t h e a p p r o a c h 
t o US 15 i s a p p r o x i m a t e l y 90 d e g r e e s , t h e s l ^ t d i s t a n c e was I n c r e a s e d t o 
a p p r o x i m a t e l y 4 5 0 ' and t h e t i m e n e e d e d t o c l e a r t h e i n t e r s e c t i o n was r e ­
duced a p p r o x i m a t e l y 507.. 

F i g u r e 2: B e f o r e C h a n n e l i z a t i o n . Northbound a p p r o a c h 
A f t e r C h a n n e l i z a t i o n . Southbound a p p r o a c h t o I n t e r s e c t i o n 
a l o n g Route 14. Photo shows s i g n s and m a r k i n g s u s e d t o 
c h a n n e l i z e Southbound t r a f f i c a p p r o a c h i n g R o u t e 1 5. 



-.-G. WASHINGTON BH. 
JERSEY CITY k 

S C A L E F E E T 
RIDGEFIELD 

G. WASHINGTON BR 
KEEP RIGHT 

YIELD — I 
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2 0 " 

LINCOLN TUNNEL 
CLIFTON 

KEEP LEFT 

BLOCK 
RSECTION 

667 DH 
X /O W h i t e C o n c r e t e V e r t i c a l C u r b 

1200 DHV < 483 DHV TURNS JERSEY CITY 

NEWARK NOTE: T r a f f i c V o l u m e s Shown a r e 
196 0 D e s i g n H o u r V o l u m e s -One Way 

LINCOLN TUNNEL 
CLIFTON 

TURNS 
SUMMARY OF ACCIDENTS 

X S i l A c c i d e n t s I s j u r i e s 
B e f o r e Channe I i r 

G r a s s 
F a t a l l t 

C o n s t r u c t i o n Y e a r 

A f t e r c h a n n e l l z a t l o n 

RIGHT 

H i g h w a y U g h t l " I D G E F I E L 
"^SHINGTQN 

ug o n Wooden U t i l i 
A p p r o x i m a t e l y 6 0 0 0 Lumen La-^p Cy P o l e rUAFFIC SIGNALS FIXED TIME 

T i m i n 
S i g n a l s G r e e n Amber Red 
Route 3 49.2 4.8 66.0 

( 1 2 3 4 ) 

JERSEY 

Route 1 & 9 5 5 . 8 4.8 5 6 . 4 
C5 6 ) 

The o f f s e t i s 2 1 s e c o n d s f r o m 
Che b e g i n n i n g o f amber i n d i c a t i o n 
t o R o u t e 1 a n d 9 a t S e c a u c u s Road 
s o u t h o f t h i s i n t e r s e c t i o n 

LINCOLN TUNNEL 
CLIFTON 

KEEP RIGHT 

M o t e l s 
[ . f o r m e r l y a T r u c k - W e i g h i n g S t a t i o n ) R. 0. W 

EXAMPLE Y-4 
N E W J E R S E Y , H U D S O N C O U N T Y 

U S 1 S 9 - N E W J E R S E Y R O U T E 3 KEEP 
ElIGHT 



TRAFFIC CONTROL SIGNAL LAYOUT 
SEQUENCE AND TIMING 

Face I n i t i a l V e h i c l e S i d e S t , S i d e S t . 
No. I n t e r v a l I n t e r v a l Max. C l e a r 
1 & 4 G G G A 
2 & 3 R R R R 
T i m i n g 1 1 " 5" 

A r t e r y A r t e r y E n e r g 
M i n . C l e a r F l a s h 

(Dl.gr«. B e l o v ) 

" I V I D E D 
"ICHWAV 
ENDS 

R e f l e c t i n g C o n c r e t e Curb 

" " " H - ' — . r e , 

• 5 

6 e c < . l " * O o n e r , , 

CP^ PROVIDENCE 52 ^ 

,c EAST 6 P . l n t S t o p B i t 

DC 
( £ ? Ncrr 

EBTEB 

KEEP 3 
-RIGHT 

"8 C o n c r e t e 

4-5' , 1 . 5 ' - _ l ' - 5 - » 2 
HARTFORD 25 NC 
ANDOVER 5 LEF? 

WEST 6 TURN 

P. NOTES: A l l L i n e s 4" W h i t e 
S t o p B a r . 1 2 " W h i t e 

B r u s h a n d Svaap 

EXAMPLE Y-6 
C O N N E C T I C U T , C O L U M B I A 

U S 6 - US 6A 

^ 3 . 5 ' T 3.5' 
DIVIDED 
HIGHWAY 

ENDS 
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NEXT RIGHT 
SEW MILFOBE 
L I T C H F I E L D 
WEST 116 

NEW M I L F O B D — \ 
L I T C H F I E L D ^ i 

116 

VHARTFOED 
<>WATEifflURY 
^THOMASTCW 
SOOTH EAST 

O'lO'2O'30'4O'5O' 

EXAMPLE Y-7 
CONNECTICUT.E . U T C H T I E L D 

ROUTE 8 - ROUTE 116 



DELAWARE, K e i d e l ' s C o r n e r s 
N e w p o r t Gap P i k e ( D e l a w a r e 4 1 ) i 
L a n c a s t e r P i k e 

T y p e o f I n t e r s e c t i o n 

3-Way Wye 

S u b m i t t e d b y 

E r n e s t A. D a v i d s o n 
C h i e f E n g i n e e r 
D e l a v a r e S t a t e H i g h w a y D e p a r t m e n t 
P. 0. Box 1 5 1 
D o v e r , D e l a w a r e 

D a t e Opened t o T r a f f i c 

May 20, 1955 
P h y s i c a l D a t a 

G r a d e s : None o v e r 3Tt 
S u r f a c e T y p e a n d H e i g h t o f C u r b s a n d I s l a n d s : Cement c o n c r e t e ; 6". 
T r a f f i c C o n t r o l D e v i c e s 
S i g n s : Where r e c o r d s o f e q u i p m e n t s i g n s o r m a r k i n g s w e r e n o t a v a i l a b l e , t h e y 
w e r e n o t s e c u r e d , as no t i m e was a v a i l a b l e f o r f i e l d t r i p s . 
S i g n a l T i m i n g : F u l l y a c t u a t e d 
M a r k i n g s : N o r m a l 
O t h e r C o n t r o l D e v i c e s : G u a r d p o s t s and r u m b l e s t r i p . 
A b u t t i n g P r o p e r t y : R u r a l ; h i l l y t e r r a i n ; l i t t l e d e v e l o p m e n t . 
T r a n s i t O p e r a t i o n s : T h e r e i s l i t t l e c o m m u t e r t r a f f i c t h r o u g h h e r e I n s p i t e 
o f I t s n e a r n e s s t o W i l m i n g t o n , 

T r a f f i c D a t a 

D e s i g n V e h i c l e : C50 
A c c i d e n t s : V e r y g o o d o v e r - a l l r e c o r d . 
P e d e s t r i a n : N e g l i g i b l e v o l u m e 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

A l t h o u g h t h e s i g n a l s h o w n i s t h r e e - p h a s e , i t n o r m a l l y o p e r a t e s t w o - p h a s e as 
t h e r e I s l i t t l e c a l l f o r Phase C. B e c a u s e o f t h e r u r a l n a t u r e o f t h e a r e a 
a n d t h e h i l l y t e r r a i n , t h e r e i s l i t t l e d e v e l o p m e n t a t t h e I n t e r s e c t i o n p r o p e r . 
T h i s a i d s t h e f r e e f l o w l n g n a t u r e o f t h e i n t e r s e c t i o n . T r a f f i c v o l u m e s a r e 
n o t c r i t i c a l h e r e e x c e p t p o s s i b l y o n summer w e e k - e n d s . 

T h e r e I s n o p a r t i c u l a r i m p r o v e m e n t w h i c h s u g g e s t s i t s e l f t o t h i s i n t e r s e c t i o n 
i n t h e i m m e d i a t e f u t u r e , e x c e p t p o s s i b l e d o u b l i n g t h e n o r t h w e s t e r n a p p r o a c h 
as t h e s o u t h b o u n d t r a f f i c b e g i n s b u i l d i n g up u n d e r t h e e v e r e x p a n d i n g i n f l u e n c e 
o f t h e c i t y . 

ALL 
TRAFFIC 

F i g u r e 1 : L o o k i n g i n t o i n t e r s e c t i o n f r o m S o u t h a p p r o a c h , D e l a w a r e 4 1 ; 
s h o w i n g d e t a i l s o f a p p r o a c h t h r o u g h c r o s s - o v e r . 

F i g u r e 2: L o o k i n g i n t o i n t e r s e c t i o n f r o m N o r t h a p p r o a c h , D e l a w a r e 4 1 ; 
s h o w i n g d e t a i l s o f a p p r o a c h f o r S o u t h b o u n d t r a f f i c and c h a n n e l i z a t i o n . 
The d a r k s t r i p e b e t w e e n t h e l a n e s i s a r u m b l e s t r i p s e v e r a l h u n d r e d 
f e e t l o n g i n f r o n t o f t h e d i v i d i n g i s l a n d . 

Coaments b y C o m m i t t e e Members 

1. WARREN TRAVERS - T h r e e - w a y t r a f f i c a c t i v a t e d s i g n a l i z e d i n t e r s e c t i o n o f 
tw o s t a t e h i g h w a y s . R e l a t i v e l y l o w v o l u r a e s - - n o i m m e d i a t e p l a n s f o r i m ­
p r o v e m e n t o f a p p r o a c h r o a d w a y s . 

I t a p p e a r s f r o m t h e a b o v e , a n d i n c o n s i d e r a t i o n o f t h e r e l a t i v e t r a f ­
f i c f l o w s , t h a t a f e w m i n o r r e v i s i o n s w o u l d r e s u l t I n a s a f e r a n d p e r h a p s 
more e f f i c i e n t o p e r a t i o n . 

The a t t a c h e d s k e t c h e m p h a s i z e s d r i v e r g u i d a n c e t h r o u g h t h e u s e o f 
pavement m a r k i n g s . I n p a r t i c u l a r , t h e merge b e t w e e n R o u t e 4 1 n o r t h b o u n d 
and R o u t e 48 n o r t h b o u n d i s d e l i n e a t e d t o p r o v i d e m e r g i n g o f t w o l a n e s t o 
one l a n e r a t h e r t h a n t h r e e t o one as i n d i c a t e d b y t h e o r i g i n a l p l a n . Un­
t i l s u c h t i m e as R o u t e 4 1 i s w i d e n e d t o f o u r l a n e s n o r t h o f t h i s I n t e r ­
s e c t i o n ( v o l u m e c o u n t s s u g g e s t t h a t t h i s r o a d w a y w i l l be w i d e n e d f i r s t ) , 
i t a p p e a r s t h a t t h e r e v i s e d l a y o u t i s more c o m p a t i b l e w i t h t h e a p p r o a c h 
r o a d w a y s . 

I t I s s u g g e s t e d t h a t a d d i t i o n a l p a v e m e n t be a d d e d t o R o u t e 4 8 , s o u t h 
o f t h e I n t e r s e c t i o n , as show n . T h i s w i l l i n s u r e a d e q u a t e m e r g i n g a r e a t o 
a c c o m o d a t e t h e t w o - l a n e s t o r a g e as I t l e a v e s t h e i n t e r s e c t i o n c o n t r o l 
p o i n t , a more a p p r o p r i a t e e n t r a n c e f o r t h e r i g h t - t u r n movement f r o m R o u t e 
4 1 and i n c r e a s e d m a n e u v e r a b i l i t y w i t h r e s p e c t t o i n t e r f e r e n c e t o t h r o u g h 
t r a f f i c c a u s e d b y t u r n a r o u n d o r l o c a l v e h i c l e s e n t e r i n g t h e m a l l o p e n i n g . 

I t i s s u g g e s t e d t h a t t h e o p e n i n g b e t w e e n R o u t e 4 1 s o u t h b o u n d a n d 
R o u t e 48 s o u t h b o u n d be c l o s e d and t h a t l o c a l t r a f f i c be r o u t e d v i a t h e 
w e s t b o u n d r o a d w a y l o c a t e d b e t w e e n t h e s e t w o r o u t e s . T h i s movement c a n be 
f a c i l i t a t e d b y c u t t i n g b a c k t h e a c u t e c o r n e r , as shown. 

2. R. T. SHOAF - The f u n d a m e n t a l s o f c h a n n e l i z a t i o n a p p e a r t o be g e n e r a l l y 
g o o d . T h e c h a n g e s s u g g e s t e d b y Mr. T r a v e r s , h o w e v e r , a r e s i g n i f i c a n t 
i m p r o v e m e n t s i n d e s i g n . 

F r o m t h e t r a f f i c v o l u m e s I n v o l v e d , I b e l i e v e t h e g r e a t e s t e f f i c i e n c y 
w o u l d be g a i n e d b y p l a c i n g t h e t r a f f i c s i g n a l s o n a f l a s h i n g o p e r a t i o n , 
I n w h i c h c a s e Mr. T r a v e r s ' l e f t t u r n r e v i s i o n s w o u l d be o f more I m m e d i a t e 
v a l u e . 

The p h o t o g r a p h s I n d i c a t e a r e l a t i v e l y new i n s t a l l a t i o n b u t , e v e n s o , 
t h e a c c i d e n t e x p e r i e n c e I s s u c h t h a t I d o u b t t h a t a n y m a j o r c h a n g e I s 
w a r r a n t e d e x c e p t t o t u r n t h e s i g n a l s o f f . S i n c e s i g h t d i s t a n c e i s g o o d , 
t h e r e i s p r o b a b l y more c h a n c e t h a t someone w i l l r u n a r e d s i g n a l l i g h t 
a n d c a u s e a n a c c i d e n t t h a n i f t h e t w o l e f t t u r n s a r e c o n t r o l l e d b y STOP 
s i g n s ( f l a s h i n g r e d ) o n l y . 

I n c o n n e c t i o n w i t h a s i g n a l c h a n g e , I w o u l d r e d u c e b o t h l e f t t u r n s 
t o o n e l a n e r o a d s b y means o f p a i n t ( s e e s m a l l s k e t c h ) . 

I f I w e r e d e s i g n i n g t h i s I n t e r s e c t i o n I n i t i a l l y , I b e l i e v e t h e o n l y 
m a j o r c h a n g e I w o u l d h a v e i n c l u d e d w o u l d be t o t a p e r t h e i s l a n d s i n t r o ­
d u c e d i n t h e m i d d l e o f m o v i n g t r a f f i c and I n s t a l l a d v a n c e r a i s e d b a r s 
( s e e s m a l l s k e t c h ) . 

A d d i t i o n a l Comments b y WI L L I A M R. CARROW. T r a f f i c E n g i n e e r . D e l a w a r e S t a t e 
H i g h w a y D e p a r t m e n t - We w o u l d a g r e e w i t h t h e r e v i e w e r s o n m o s t I t e m s I f 
t h e i n t e r s e c t i o n w e r e b e i n g n e w l y d e s i g n e d a n d c o n s t r u c t e d . F u r t h e r m o r e , 
i f we w e r e e x p e r i e n c i n g a n y r e a l d i f f i c u l t y w i t h t h e w i d t h o f t h e l e f t 
t u r n r o a d w a y s , we w o u l d r e d u c e t h e w i d t h as s u g g e s t e d . We a g r e e t h a t the-
w i d t h s s h o u l d be r e d u c e d , b u t i t w i l l be done q u i t e s i m p l y w i t h edge l i n e s 
i n a c c o r d a n c e w i t h t h e d e s i r e d t r a v e l p a t h s , as shown o n t h e a c c o m p a n y i n g 
r e v i s i o n . T h i s m e t h o d has p r o v e d s u c c e s s f u l a t o t h e r l o c a t i o n s . 

The s u g g e s t e d r e v i s i o n a l s o i n d i c a t e s p o s s i b l e u s e o f f u t u r e h i g h w a y 
l i g h t i n g f o r t h e a r e a . 

The o p e n i n g b e t w e e n R o u t e 4 1 s o u t h b o u n d and R o u t e 48 s o u t h b o u n d e x i s t s 
b y r i g h t - o f - w a y a g r e e m e n t , s i n c e I t i s o p p o s i t e t h e a c c e s s t o a p r i v a t e 
e s t a t e f r o m w h i c h n e c e s s a r y l a n d f o r c o n s t r u c t i o n o f t h e i n t e r s e c t i o n was 
o b t a i n e d . 

Many t r a f f i c s i g n a l s i n r u r a l a r e a s a r e p l a c e d o n f l a s h i n g o p e r a t i o n s 
d u r i n g l i g h t t r a f f i c p e r i o d s . C o n s i d e r a t i o n i s b e i n g g i v e n t o t h e i n t e r ­
s e c t i o n I n q u e s t i o n a t t h i s t i m e . 

C h e v r o n s i n d i c a t e r a i s e d p a v e m e n t b a r s 
S haded a r e a s i n d i c a t e r o a d w a y n a r r o w i n g b y 

p a i n t e d I s l a n d t r e a t m e n t 
SUGGESTED REVISION 
by Ross T. S h o a f 
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EXAMPLE Y-9 

DELAWARE. LlCCle Heaven 
US Route 113 - US Route 113A 

Type ot InterBectton 

a-Way Wye 

Phyatcal Data 

Submitted by 

Ernest A. Davidson, Chief Engineer 
Delaware State Highway Department 
P. 0. Box 151 
Dover, Delaware 

Date Opened to T r a f f i c 

1956 

Grades : None over 31 
Surface Type 
Roadways: Cement concrete 
I s l a n d s : Grass, same e l e v a t i o n as roadway ( s l i g h t slope for drainage). No curb. 
Shoulders: Bituminous surface treatment 
Cross S e c t i o n : Normal 
Sig n a l s : Semi-actuated. 30 seconds main s t r e e t minimum; 4% seconds amber; 
5 seconds I n i t i a l ; 5 seconds v e h i c l e ; 30 seconds maximum; 41| seconds amber. 
Markings: The highway p a i n t i n g has r e c e n t l y been changed t o the design as 
shown on the drawing. 
A b u t t i n g Property: R u r a l , w i t h a l o c a l accumulation of s c a t t e r e d service s t a ­
t i o n s and houses. 

T r a f f i c Data 

Design V e h i c l e : C50 
Speeds: US Route 113 - 50 MPH 

US Route 113A - 50 MPH 
Pedestrian: No p e d e s t r i a n p r o v i s i o n s ; small volume. 

Operational C h a r a c t e r i s t i c s 

This i n t e r s e c t i o n was r e b u i l t f i v e years ago because of the very heavy summer 
week-end t r a f f i c t o and from the down-state shore r e s o r t s . I t was l i g h t e d by 
250 watt mercury vapor lamps soon a f t e r i t was b u i l t , because of the heavy 
northbound sumoter Sunday n i g h t t r a f f i c . Note t h a t the highway p a i n t i n g has 
r e c e n t l y been changed t o the design shown on the drawing r a t h e r than t h a t 
sho*m on the photographs which were made i n 1956. 

There has been no p a r t i c u l a r h i i t o r y of accldenta or nalfunctioning of t h i s 
i n t e r s e c t i o n . 

Figure 1: US Route 113 l o o k i n g North from the I n t e r s e c t i o n , showing 
d e t a i l s of crossover and I n t e r s e c t i n g road. Note t h a t the 
markings i n the p i c t u r e have been l a t e r revised as shown 
on the drawing. 

2: US Route 113 l o o k i n g North i n t o the I n t e r s e c t i o n , showing 
d e t a i l s of approach from the South. The drawing shows a 
l a t e r r e v i s i o n of the markings than those i n d i c a t e d i n the 
p i c t u r e . 

Comtnents by Committee Members 

1, KARL M0SKOWIT2 - This i s a good basic channelized "Y" design, modified 
t o b r i n g I n County Road 372. The moderate t r a f f i c volumes at the s i g n a l 
and lack of accident h i s t o r y i n d i c a t e t h a t the p l a n Is adequate. 

Suggest t h a t the t r a n s i t i o n at the south end of the c h a n n e l i z a t i o n 
be r e v i s e d so t h a t the two southbound lanes are merged t o one lane, 
w h i l e two northbound lanes are s t i l l a v a i l a b l e . This design would provide 
an e x t r a lane f o r maneuvering i n case of an emergency I n l i e u of the 
s i n g l e northbound lane on e x i s t i n g p l a n , and would avoid " t r a p p i n g " a 
northbound d r i v e r i n t o the southbound side of the I s l a n d i n case he 
happened to be passing someone before he noticed the I s l a n d . 

2. DONALD H. SIDES - The i n d i c a t e d c h a n n e l i z a t i o n i s t y p i c a l f o r such f l a t 
angle l a y o u t s . The accident record i n d i c a t e s t h a t m otorists r e a d i l y 
understand the design. There i s i n d i c a t i o n t h a t U-turns are made under 
the s i g n a l i z e d c r o s s i n g I n l i e u o f the County Road crossover. Note the 
worn grass. Signs do not seem t o be placed t o warn of wrong-way opera­
t i o n . Also, the pavement markings provided f o r the major movements might 
cause some e r r a t i c o p e r a t i o n on the p a r t of t r a f f i c t o and from the 
County Road. 

A d d i t i o n a l Comments by WILLIAM R. CARROW. T r a f f i c Engineer, Delaware State 
Highway Department - The I n t e r s e c t i o n was r e - s t u d l e d by our T r a f f i c Sec­
t i o n and Mr. Moskowltz's idea was given c o n s i d e r a t i o n . Highway p a i n t i n g 
was used t o merge lanes heading south. The revised sketch i n d i c a t e s the 
changes made here. 

Two "No Turns" signs were added on the northbound lane, and on the 
reverse side of the signs w i l l be two "Do Not Enter" signs. 

A d d i t i o n a l r i g ht-of-way i s a v a i l a b l e on e i t h e r side of the road f o r 
r e c o n s t r u c t i o n at some f u t u r e date. 

The bare spot at the I n t e r s e c t i o n Is a concrete pad around a catch 
basin. 

rRAi=Ficcexis.T.) WAY-' - 4 ^ 

SUGGESTED REVISION 
by W i l l i a m R. Carrow 
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EXAMPLE Y-10 

OREGON, near Salem 
Oregon 22 - Oregon 223 

Type of I n t e r s e c t i o n 

3-Way Wye 

Physical Data 

Submitted by 

F. B. C r a n d f l l l , T r a f f i c Engineer 
Oregon State Highway Department 
Salem, Oregon 

Date Opened t o T r a f f i c 

July 30, 1957 

Surface Type 
lal a n d Curbs: Non-mountable, 7" high 
Shoulderi: 4' o i l e d plus ^' gravel - t o t a l 8' 
Typ i c a l Crosa Section of Raised Asphalt J i g g l e Bar: 8" wide, 1" high on each 
side and 2" high i n the middle. 
T r a f f i c C o n t r o l Devices 
Markings: J i g g l e Bar areas are o u t l i n e d w i t h y e l l o w s t r i p e . 
A b u t t i n g Property: R u r a l ; see photograph. 

T r a f f i c Data 

Design Vehicle : C50 
Pedestrian: Hone 

Operational C h a r a c t e r i s t i c s 

This i n t e r s e c t i o n evolved by reason o f a v i r g i n realignment p r o j e c t wherein 
the c h a n n e l i z a t i o n layout was par t of the o r i g i n a l c o n s t r u c t i o n . Based on 
general experience w i t h t h i s type of I n t e r s e c t i o n I do b e l i e v e t h a t the 
one reported accident w i t h i n a year's period i n d i c a t e s t h a t i t has done a 
good Job. The I n t e r s e c t i o n i s p r e t t y much r u r a l i n nature, being a p p r o x i ­
mately ten miles due west from our c a p i t a l c i t y , Salem, which Is the o n l y 
near m e t r o p o l i t a n area. Again, Oregon 22 Is a coast feeder f o r people I n the 
Salem area and experiences high seasonal peaks w i t h a maximum Sunday running 
almost three times the ADT. 

I might mention t h a t we had t o make a minor adjustment I n the o r i g i n a l l y con­
s t r u c t e d l a y o u t . The i n i t i a l c o n s t r u c t i o n d i d not provide an adequate run of 
ac c e l e r a t i o n f o r the merging movements between movements "A" and "B". We sub­
sequently d i d some pavement widening and extended t h i s merging area w i t h a 
p r o j e c t i o n run of j i g g l e bars on the t r a i l i n g nose of the o r i g i n a l l y con­
s t r u c t e d curbed I s l a n d . The plan submitted includes t h i s r e v i s i o n of the i n ­
i t i a l i n s t a l l a t i o n . 

Comments by Committee Members 

1. WESLEY R. BELLIS - This i s a good design type f o r a "Y" i n t e r s e c t i o n . The 
i n s t a l l a t i o n of t r a f f i c s i g n a l s would allow the I n t e r s e c t i o n t o acconmodate 
more than twice the volume experienced on peak Sundays. 

2. WARREN TRAVERS - The f o l l o w i n g m o d i f i c a t i o n s are suggested: 
a. "Paint out" recovery areas beyond turnouts t o b e t t e r d e l i n e a t e v e h i c l e 

paths f o r both through and t u r n i n g t r a f f i c . 
b. S t r i p e "C" ramp w i t h s o l i d s t r i p i n g t o b e t t e r separate opposing t r a f f i c 

f l o w s . 
c. "Break" c e n t e r l i n e of Route 22 at p o i n t where "C" movement enters. 
d. I n s t a l l a stop l i n e t o augment stop signs f o r "C" movement. 

A d d i t i o n a l Comments by F. B. CRANDALL - One of the reviewers suggests that the 
recovery areas beyond the turnouts be "painted out" t o b e t t e r d e l i n e a t e ve­
h i c l e paths. Probably the prime reason we have not incorporated such t r e a t ­
ment i s the maintenance aspect. There i s also the p o s s i b i l i t y t h a t such 
p a i n t markings might be mistaken f o r r a i s e d Islands at n i g h t , r e s u l t i n g i n 
sudden maneuvers and thereby n u l l i f y the basic purpose of p r o v i d i n g recov­
ery areas. 

I t has been suggested t h a t a s o l i d Instead of a dashed s t r i p e be painted on 
the "C" ramp which i s the cut-back movement from n o r t h t o west and reverse. 
This comment i s w e l l taken and there i s no reason why there should not be a 
s o l i d s t r i p e . 
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EXAMPLE Y-11 

Submitted by 

James S. Saylor, A s s i s t a n t D i r e c t o r 
Department of T r a f f i c C o n t r o l 
D a l l a s , Texas 

Date Opened t o T r a f f i c 

A p r i l 6, 1959 

TEXAS, Dallas 
Gaston Avenue - Bast Grand Avenue -
Garland Road 

Type of I n t e r s e c t i o n 

3-Way Wye 

Phyaical Data 

Grades: None i n excess of 3%; not c r i t i c a l t o the design. 
Surface Type 
Roadways: Concrete 
I s l a n d s : Grass 
Height of Curbs and I s l a n d s : 6" 
T r a f f i c C o n t r o l Devices 
Markings: Dashed 4" White Lane Li n e s ; 24" White Stop L i n e s : 
Curbs on a l l Islands Spotted w i t h R e f l e c t o r l z e d Yellow; A l l Buttons Painted 
w i t h R e f l e c t o r i z e d Yellow. 

T r a f f i c Data 

Design v e h i c l e : Considering speeds through the c h a n n e l i z a t i o n the design v e h i c l e 
could be C50 
Pedestrian: The pedestrian volume i s i n s i g n i f i c a n t and no p r o v i s i o n f o r cross­
walks has been made t o date. 

Operational C h a r a c t e r i s t i c s 

The o r i g i n a l i n t e r s e c t i o n was r e s t r i c t e d due t o i n s u f f i c i e n t r i g h t - o f - w a y . The 
l e f t - t u r n movement from Gaston Avenue t o Garland Road was extremely sharp, making 
i t d i f f i c u l t f o r the movement t o be made i n two lanes and s e r i o u s l y reducing 
capacity. The p h y s i c a l arrangement made i t necessary t o stop Movement E (East 
Grand Avenue) t o all o w Movement B t o proceed without c o n f l i c t . With t h i s opera­
t i o n the capacity of the e n t i r e i n t e r s e c t i o n was r e s t r i c t e d due t o the f a c t t h a t 
the peak period f o r both Movements E and B ocurred at the same time d u r i n g the 
afternoon. Both of these movements r e s u l t e d from heavy v e h i c u l a r loads from the 
downtown area. Even w i t h f u l l actuated volume de n s i t y c o n t r o l i t was Impossible 
t o handle these loads w i t h o u t considerable congestion and delay. 

I n designing the improved i n t e r s e c t i o n i t was determined t h a t any appreciable 
Increase i n the capacity of the i n t e r s e c t i o n must be obtained by a l l o w i n g Move­
ment E t o proceed u n c o n t r o l l e d by s i g n a l s . Thus, Movements E and B merge r a t h e r 
than c o n f l i c t . You w i l l note t h a t the two lanes provided f o r each of these 
movements become almost p a r a l l e l at the p o i n t of mergence and t h a t four f u l l 
lanes are provided a f t e r they merge f o r q u i t e some distance before the t r a n s i ­
t i o n Is made i n t o the normal three-lane s e c t i o n . 

A considerable amount of a d d i t i o n a l r i g h t - o f - w a y was obtained so t h a t a l l 
curvatures could be f l a t t e n e d out and proper merging areas could be designed. 

Figure 2; Revised Channelization 

C. Grand 
A v t . f r a l 

Figure 3: Overhead Lane Usage Signs 
Approaching i n t e r s e c t i o n from Northeast 

Comments by Committee Members 

1. IRV. WEINBERG - With movement C as high as I t i s , I would recommend t h a t only 
2 lanes be provided by movement D. This would produce 2 favorable s i t u a t i o n s ; 

(a) Reduced c o n f l i c t area crossing of movements F, D, and B. 
(b) Would provide added pavement f o r merge and gap s e l e c t i o n f o r move­

ment A. 
Reducing f l o w D pavement t o two lanes by moving the n o r t h i s l a n d s ' south curb 
so u t h e r l y would not be too expensive and would produce (a) and ( b ) . 

Also, the bus stop on the north side at the garage could be moved e a s t e r l y 
and the Island i n the N.W. quadrant could be so shaped t o reduce the lanes f o r 
flow D t o 2 lanes and make a bus bay out of e x i s t i n g lane #3. This would s t i l l 
provide f o r extended pavement f o r merge maneuver of f l o w A, as the " b u l l nose" 
would be extended and the a d d i t i o n a l e x i t i n g pavement i n excess of 2 lanes 
would be f o r flow A, 

2, DONALD H. SIDES - That t h i s i s an e f f i c i e n t i n t e r s e c t i o n i s evidenced by the 
volume and accident record. The space u t i l i z e d i s not l a r g e ; the channeliza­
t i o n has been evolved by I n t r o d u c i n g a short s e c t i o n of median along East 
Grand Avenue--Garland Road, approximately 1,000 feet long, whose maximum 
width i s about 50 f e e t . 

Objection Is sometimes made t o cr o s s i n g three movements at a s i n g l e p o i n t 
as shown f o r movements F, D, and B. Separation of these movements, however, 
would have added m a t e r i a l l y t o the right-of-way r e q u i r e d . 

The pavement markings I n the northeast quadrant seem t o permit a hazard­
ous movement. Movement C requires two t u r n i n g lanes f o r capacity. The second 
lane could w e l l c o n f l i c t w i t h the p o r t i o n of movement D occupying the r i g h t 
lane on the approach t o the t u r n . The overhead lane usage signs may, however, 
preclude movement D from the r i g h t lane. 

The need f o r the numerous driveway entrances upon the plan i s not made 
apparent by the plan d e s c r i p t i o n s or photographs. 

A d d i t i o n a l Comments by JAMES S. SAYLOR - The i n t e r s e c t i o n i n question was o r i g i n a l l y 
a "Y" i n t e r s e c t i o n w i t h no curb and g u t t e r , c h a n n e l i z a t i o n or other improve­
ments. Both roads were two-lane asphalt r u r a l - t y p e roads. I n 1954, the need 
f o r c h a n n e l i z a t i o n became apparent but due t o the presence of the service 
s t a t i o n on the corner, right-of-way costs p r o h i b i t e d the p r o v i s i o n of an 
adequate design. The service s t a t i o n was f i n a l l y abandoned and s u f f i c i e n t 
money became a v a i l a b l e t o re v i s e the i n t e r s e c t i o n t o I t s present form. 

From a pure design standpoint we agree t h a t the roadway should be r e ­
duced t o two lanes f o r Flow D. However, due t o the presence of the r a i l r o a d 
overpass s t r u c t u r e i t was Impossible t o provide the desirable storage capa­
c i t y f o r Movement D when stopped at the s i g n a l . Rather than reduce the area 
here t o two lanes, i t was thought the a d d i t i o n a l t h i r d lane might prevent 
t r a f f i c from backing up s u f f i c i e n t l y from the stop l i n e t o I n t e r f e r e w i t h the 
free r i g h t - t u r n i n the o p t i o n a l lane f o r movement C. 

The comments concerning the l o c a t i o n of bus stops are w e l l taken. The 
l o c a t i o n of these p a r t i c u l a r stops, however, were determined by c e r t a i n pres­
sures from the p u b l i c . 

Concerning the number of driveways I n place, the frontages involved con­
s i s t of small t r a c t s of land of separate ownership. I n n e g o t i a t i n g f o r r i g h t -
of-way w i t h these owners I t was necessary t o provide i n d i v i d u a l d r i v e s f o r 
each of the several separate parcels. We agree that there are f a r more d r i v e ­
ways than are a c t u a l l y necessary, but apparently right-of-way n e g o t i a t i o n 
required t h i s . 

We f e e l t h a t the present i n t e r s e c t i o n i s doing an e x c e l l e n t job and that 
the only major design f a u l t i s the lack of s u f f i c i e n t space between the r a i l ­
road overpass and the i n t e r s e c t i o n proper t o completely separate movements C 
and D. 

As a matter of I n t e r e s t , plans are under way t o improve East Grand Avenue 
southwest of the i n t e r s e c t i o n w i t h the standard major thoroughfare s e c t i o n 
c o n s i s t i n g of two 30' roadways and a 14' median. Flow E now has only two lanes 
and such i s necessary i n order t o achieve the merging of Flow E w i t h Flow B. 
Some d i f f i c u l t i e s w i l l a r i s e when i t becomes necessary t o pinch the proposed 
three lanes t o the e x i s t i n g two lanes at the i n t e r s e c t i o n , even though i t i s 
a f r e e f l o w i n g movement. 

Figure 1: E x i s t i n g Channelization Before Revision 
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EXAMPLE FR-l 

MICHIGAN, Dearborn 
US 24 (Telegraph Road) 

Type of I n t e r s e c t i o n 

4-way Right Angle 

Submitted by 

Harold G. Bauerle 
D i r e c t o r of T r a f f i c D i v i s i o n 
Michigan State Highway Dept. 
Lansing, Michigan 

Date Opened to T r a f f i c 

December, 1959 
Physical Data 

Grades: Not of any consequence 
Surface Type 
Roadways: Telegraph Road northbound, bituminous cap; Ford Road eastbound, 
bituminous cap; other roadways, concrete. 
I s l a n d s : White concrete curb ( b a c k f i l l e d and seeded); 8-foot d i v i d e r s t r i p 
i s l a n d on east l e g has 4-inch concrete cap inside curb. 
T r a f f i c Control Divices 
Signs: NO LEFT TURN case signs at the p r i n c i p l e i n t e r s e c t i o n 
S i g n a l s : Two-phase s t g n a l i z a t i o n w i t h dual i n d i c a t i o n s ; 8-inch green arrow 
f o r r i g h t t u r n from the west. 
A b u t t i n g Property 
Character of land use: Coraraercial i n the southeast and northeast quadrants; 
commercial I n the northwest and r e s i d e n t i a l i n the southwest quadrants. 

T r a f f i c Data 

Design V e h i c l e : C50 
Speeds : Posted speed l i m i t s f o r area 40 MPH 
Accidents; Accident experience not a v a i l a b l e a t t h i s time 

Operational C h a r a c t e r i s t i c s 

The o r i g i n a l proposal f o r improving t h i s l o c a t i o n was t o constru c t a diamond 
interchange. However, a d e t a i l e d analysis i n d i c a t e d t h a t t h i s type of i n t e r ­
change does not provide adequate t u r n i n g c a p a c i t y ; and i n a d d i t i o n , the high 
cost of c o n s t r u c t i o n and right-of-way was n e i t h e r j u s t i f i e d nor commensurate 
w i t h adjacent highway f a c i l i t i e s . The design combines s p e c i a l l e f t - t u r n 
treatments of three v a r i e t i e s i n t o one i n t e r s e c t i o n as f o l l o w s : 

1. L e f t turns from the south t o the west have a d i r e c t i o n a l c h a n n e l i z a t i o n 
path. 

2. L e f t turns from the n o r t h t o the east use a r i g h t quadrant l e f t t u r n 
f a c i l i t y . 

3. L e f t turns from the east t o the south and from the west t o the north 
use a r i g h t t u r n and raedian-U-turn maneuver. 

Signal progression i s provided f o r a l l l e f t - t u r n i n g movements. This l o c a t i o n 
i s c u r r e n t l y the s u b j e c t of a sp e c i a l study f o r o p e r a t i o n a l e f f i c i e n c y , which 
should be completed by J u l y 1961, A l l observations t o date i n d i c a t e t h a t t h i s 
design operates b e a u t i f u l l y . 

This I n t e r s e c t i o n has been opened t o t r a f f i c a l i t t l e over a year, and no 
conclusive be£ore-and-after accident comparison Is a v a i l a b l e . 

Figure 2: Looking southwesterly from the north l e g of Telegraph Road. 

Comments by Committee Members 

1. ROBERT E. DUNN - This i s an i n t e r s e c t i o n of two high-volume roadways, 
each c a r r y i n g approximately 30,000 vehicles per day. I n many cases, 
there would be l i t t l e question as t o warrants f o r an interchange sep­
a r a t i o n . The designers i n t h i s instance, have preserved the f l u i d i t y 
of the i n t e r s e c t i o n - a t - g r a d e , by the separation of the major c o n f l i c t i n g 
movements. 

The design involves an elongated t r a f f i c c i r c l e element t h a t pro­
vides f o r some l e f t t u r n movements t h a t are p r o h i b i t e d at the i n t e r s e c ­
t i o n proper. This causes c i r c u i t y of t r a v e l w i t h double entry i n t o the 
i n t e r s e c t i o n complex and weaving across through t r a f f i c lanes. The 
" t u r n - r i g h t t o go l e f t " d i r e c t i o n a l lane i n the northwest quadrant, and 
the oblique angle l e f t - t u r n d i r e c t i o n a l lane i n the southwest quadrant 
are probably o p e r a t i o n a l through an ingenious t r a f f i c s i g n a l phasing 
arrangement that creates gaps In the through t r a f f i c stream f o r the 
crossing and storage of t u r n i n g t r a f f i c . This i s a d e l i c a t e l y balanced 
arrangement that might not be s u i t a b l e f o r general a p p l i c a t i o n i n many 
other l o c a t i o n s . 

The submitted design apparently c o r r e c t s the c o n d i t i o n w a r r a n t i n g 
the c h a n n e l i z a t i o n by b a s i c a l l y s a t i s f y i n g the f i v e major p r i n c i p l e s 
i n v o l v e d : p r o v i d i n g refuge areas f o r t u r n i n g and crossing t r a f f i c , sep­
a r a t i n g c o n f l i c t p o i n t s , b l o c k i n g p r o h i b i t e d t u r n s , p r o v i d i n g l o c a t i o n s 
f o r t r a f f i c c o n t r o l devices, and a l l o w i n g e f f e c t i v e s i g n a l c o n t r o l f o r 
complex t u r n i n g movements. The reported statement t h a t , " t h i s de­
si g n operates b e a u t i f u l l y " , and the i n d i c a t e d high volumes of t r a f f i c 
t h a t I t handles, make the reviewer wish he had the o p p o r t u n i t y t o see 
i t - so t h a t he could believe i t , 

2. WESLEY R. BELLXS - An ingenious and e x c i t i n g design worthy of competing 
w i t h grade separation design. The volumes are very heavy, w i t h heavy 
t u r n i n g volumes. The percent of trucks should be noted. There are no 
areas w i t h cross weave, I would t h i n k t h a t l e f t t u r n o f f of Telegraph 
Road northbound would be b e t t e r i f s i g n a l i z e d . I also f e e l t h a t the 
l e f t t u r n on t o Ford Road eastbound would be b e t t e r i f s i g n a l i z e d . But, 
I also know t h a t these types of crossings produce less time delays than 
i f s i g n a l i z e d . The s i g n a l cycle length and t i m i n g should be noted. 

A d d i t i o n a l Comments by H. H. COOPER. D i r e c t o r of T r a f f i c D i v i s i o n , December, 
1961 - Mr. Wesley R, B e l l i s commented t h a t the l e f t t u r n o f f Telegraph 
Road northbound would work b e t t e r I f s i g n a l i z e d . A c t u a l l y , t h i s t u r n i n g 
movement operates i n the shadow of the s i g n a l from Ford Road. The r i g h t -
t u r n i n g t r a f f i c from the west on Ford Road turns outside the northbound 
t o westbound l e f t - t u r n i n g t r a f f i c . This p r a c t i c a l l y e liminates any 
chance of c o n f l i c t i n g t r a f f i c when the Ford Road s i g n a l i n d i c a t i o n i s 
on "green." 

The southbound t o eastbound l e f t - t u r n movement onto Ford Road can also 
be completed i n the shadow of the s i g n a l , but must t u r n onto a separate 
lane on the median side of t r a f f i c stopping f o r the s i g n a l on Ford Road 
at Telegraph Road. As Mr. B e l l i s s t a t e d , "This type of cr o s s i n g produces 
less delay than i f s i g n a l i z e d , " Our accident experience, on our e x i s t i n g 
channelizations of t h i s k i n d , Indicates a very low accident r a t e . 

Mr. Robert E. Dunn commented t h a t there i s weaving across t h r o u g h - t r a f f i c 
lanes. A c t u a l l y , Mr. B e l l i s made the c o r r e c t statement, "There i s no 
area w i t h cross weave." Mr. Dunn f u r t h e r commented t h a t the design i s 
a d e l i c a t e l y balanced arrangement. Our experience. I n the l o c a t i o n s 
where we have u t i l i z e d s i m i l a r designs, Indicates t h a t these desins are 
very rugged and f l e x i b l e i n handling peak hour flows. We termed the de­
sign i n the southwest quadrant as a one-quadrant at-grade d i r e c t i o n a l . 
We f e e l t h a t t h i s i s the highest type of at-grade treatment t o e f f e c t ­
i v e l y handle a heavy l e f t - t u r n i n g movement and th a t i t s a p p l i c a t i o n i s 
s u i t a b l e where there i s s u f f i c i e n t r i g h t-of-way a v a i l a b l e . The Michigan 
State Highway Department has loc a t i o n s where two such designs are used 
i n adjacent quadrants and these would be termed two-quadrant at-grade 
d l r e c t l o n a l s . Because of i t s cost and o p e r a t i o n a l advantages, the M i c h i ­
gan State Highway Department i s planning the use of the at-grade d i r e c t ­
i o n a l i n various other l o c a t i o n s . 

Figure 1: Looking southeasterly from the west l e g of Ford Road. Figure 3: Looking northwest from the south l e g of Telegraph Road. 
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EXAMPLE FR-2 

ILLIlfOIS, Bureau County, near Normandy 
I l l i n o i s Route 92 - I l l i n o i s Route 88 

Type of Inte 

Submitted by 

H. K. Llngle, Engineer of T r a f f i c 
I l l i n o i s Division of Highways 
Springfield, I l l i n o i s 

Submitted by 

H. K. Llngle, Engineer of T r a f f i c 
I l l i n o i s Division of Highways 
Springfield, I l l i n o i s 

Date Opened to T r a f f i c 

October, 1958 

ILLINOIS, Bureau County, near Normandy 
I l l i n o i s Route 92 - I l l i n o i s Route 88 

Type of Intersection 

4-way Right Angle 

Physical Data 

Transit Operations: No bus stops 

T r a f f i c Data 

Design Vehicle: SU 

Operational Characteriaties 

Elements controlling design: Route 92 i s the preference route. Present t r a f f i c 
control i s a 4-way stop. E x i s t i n g pavement widths are s u f f i c i e n t for capacity. 
The layout e l l s l n a t e s additional points of c o n f l i c t where turning roadways en­
ter the main highway and brings the geometries up to present standards. The 
3-centered curve i s based on SU Design Vehicle. 

The photograph i s a view, looking southwest, on the intersection of Route 
92 with I l l i n o i s Route 88 south of S t e r l i n g i n Bureau County, Prior to I t s 
reconstruction, this i ntersection had the highest accident rate i n the Dis­
t r i c t , with an average rate of 6.7 for the four years preceding channeliza­
tion. This rate was quite high, since an intersection with an accident rate 
of 3.0 I s considered to be "accident prone". Subsequent to the construction 
of the channelization, there have been no accidents reported at this I n t e r i e c -
Cion. I f accidents had continued to occur at the average rate prior to chan­
ne l i z a t i o n , there would have been approximately 20 accidents during the p e r i ­
od since October, 1958. The prevention of these 20 accidents has saved sever­
a l thousands of dollars of property damage and an unknown number of i n j u r i e s 
and deaths. No separate turning lanes have been provided at t h i s Location to 
Increase capacity. Channelization was provided for the sole purpose of i n ­
creasing the operational safety of the intersection. From the r e s u l t s of our 
survey, i t appears that the Islands are doing the i r job. 

Comments by Committee Members 

1. C, J . KEESB - This design appears to be an adequate treatment for the 
purpose of increasing operational safety of the Intersection, 

The need for the 4-way stop sign i s questionable for the volumes 
shown. 

Standard "KEEP RIGHT" signs probably would be more e a s i l y under­
stood than the "ONE WAV" and "ONE WAY DO NOT ENTER" signs on the 
d i v i s i o n a l islands. 

2. R, J . SHOAF - I concur with the comments of C, J , Keese 

Additional Cotmnents by M. K. LINGLE - We concur with Mr. C. J . Reese's com­
ment concerning this intersection with regard to the four-way stop con­
t r o l . We might mention that volume-wise the four-way stop barely meets 
the State of I l l i n o i s warrants for a four-way stop control. However, i n 
view of the high number of accidents that could be reduced by a four-way 
stop control, we f e l t j u s t i f i e d i n permitting i t at this location. Mr. 
Keese comments on Che usage of c e r t a i n signs at the intersection. These 
signs have been erected substantially In conformance with the 1958 edition 
of the State of I l l i n o i s Manual of Uniform T r a f f i c Control Devices. As you 
are well aware, the signs do not conform to the 1961 edition of the Fed­
e r a l Manual on Uniform T r a f f i c Control Devices. The State of I l l i n o i s i s 
presently r e v i s i n g I t s manual to conform with the new federal manual. 
When published the signing at t h i s i n t e r s e c t i o n w i l l be completely revised. 

The two Intersecting routes extend away from the intersection on a straight 
horizontal alignment for a distance of at least five miles. Ue believe by 
the introduction of channelization at this intersection, we are a l e r t i n g 
the motorists to an impending hazard, the Intersection. This appears to be 
true at many of the similar intersections throughout the State where a 
complete reconstruction and channelization has been accwiplished. 

Ue do not believe that the reduction of the accident rate can be a t t r i b u t ­
ed e n t i r e l y to the Introduction of channelization which was done as part 
of the reconstruction of this i n t ersection. There are numerous factors which 
Influence the accident rates here, such as better stop sign placement and 
concentration of the c o n f l i c t points at one location. The old intersection 
had c i r c u l a r two-way turning roadways In a l l quadrants concentric with the 
e x i s t i n g right-of-way l i n e s . 

Figure 1: A e r i a l view of the intersection 
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EXAMPLE FR-3 

TEXAS, A u s t i n 
US 183 ( A i r p o r t Blvd.) 
US 290 (Koenig Lane) 

Type of I n t e r s e c t i o n 

4-way, Right Angle 

Physical Data 

Submitted by 

Walter H. Klapproth, T r a f f i c Engineer 
and Don H, Johnson, T r a f f i c Research 
Engineer 
C i t y of A u s t i n 
A u s t i n , Texas 

Date Opened t o T r a f f i c 

June 1, 1958 

Grades: Not over 311. V e r t i c a l curve data not c r i t i c a l . 
Surface Type 
Roadways: A s p h a l t i c concrete 
I s l a n d s : Consist of 6" v e r t i c a l b a r r i e r curb, topped w i t h grass. 
Shoulders : Improved gravel 
Cross Section: Not unusual 
A b u t t i n g Property: No entrances 

Operational C h a r a c t e r i s t i c s 

Comments on o v e r - a l l o p e r a t i o n of the channelized i n t e r s e c t i o n : 
I t should be noted t h a t t h i s i n t e r s e c t i o n was o r i g i n a l l y a "T" i n t e r s e c t i o n 
w i t h i s l a n d c o n f i g u r a t i o n not shown on the accompanying plan. A f t e r the addi­
t i o n of Koenig Lane (Farm t o Market Road 2222) t o the west. I t was evident 
from the s e v e r i t i e s of the r e s u l t i n g c o l l i s i o n s t h a t the "stop" and " y i e l d " 
c o n t r o l s were not adequate t o handle the I n c r e a s i n g t r a f f i c volumes. 
The r i g h t t u r n lanes from US 290 were constructed w i t h the o r i g i n a l "T" i n ­
t e r s e c t i o n . With the c o n s t r u c t i o n of Koenig Lane, the other r i g h t t u r n lanes 
were added. At the time of s i g n a l i z a t i o n the l e f t t u r n lanes were c o n s t r u c t ­
ed I n the e x i s t i n g Islands. With the r e v i s i o n of the i n t e r s e c t i o n and the 
t r a f f i c s i g n a l I n s t a l l a t i o n , the present o p e r a t i o n i s q u i t e s a t i s f a c t o r y . 
T o t a l c o l l i s i o n s have been reduced by approximately 307, and the s e v e r i t y of 
these c o l l i s i o n s has been m a t e r i a l l y lessened. 

Comments on elements of the design which c o n t r i b u t e t o any u n s a t i s f a c t o r y 
o p e r a t i o n : 
Some features of t h i s i n t e r s e c t i o n , however, are not as could be desi r e d . 
As can be seen, the I n t e r s e c t i o n e x i s t s on a curved s e c t i o n of the major 
s t r e e t ( A i r p o r t Boulevard). The l e f t t u r n lane f o r northbound t r a f f i c i s 
p a r t i a l l y shaded or obscured, due p r i m a r i l y t o a f l a t grade and t o the ex­
istence of an 8" r o l l e d - f a c e curb. This c o n d i t i o n could be improved by i n ­
creasing the radius of the curve and r e c o n s t r u c t i n g the curb several feet 
t o the l e f t of where i t i s now located. I t would have been d e s i r a b l e t o l o ­
cate the "through v e h i c l e " detectors on a l l approaches p o s s i b l y 10*or 15' 
f a r t h e r from the atop l i n e s - at a l o c a t i o n which would have prevented 
the d e t e c t i n g of r i g h t - t u r n i n g v e h i c l e s , e s p e c i a l l y since r i g h t turns are i n 
heavy volume. Due t o the excessive width of the I n t e r s e c t i o n i n an east-west 
d i r e c t i o n . I t was f e l t t h a t extending detectors would be d e s i r a b l e f o r slow-
moving v e h i c l e s . The use of these detectors i s q u i t e s a t i s f a c t o r y i n that 
the v e h i c l e i n t e r v a l may be cut t o a minimum. This r e s u l t s i n no undue exten­
sions from fast-moving v e h i c l e s , yet assures the slow-moving v e h i c l e a safe 
passage before opposing movements are released. 

0 

Figure 2: A e r i a l view l o o k i n g west 

Comments by Committee Meaibers 

1. KARL MOSKOWITZ - The author's comments appear t o cover p r a c t i c a l l y a l l 
c o n d i t i o n s . 

I n regard t o his comment t h a t the northbound l e f t - t u r n lane i s par­
t i a l l y obscured by the i s l a n d , i t i s suggested t h a t the l e f t - t u r n lane be 
extended concentric w i t h the through lanes. This w i l l provide an e a r l y cue 
fo r l e f t t u r n v e h i c l e s and also lengthen the d e c e l e r a t i o n lane which 
appears t o be s h o r t . 

2. ROBERT E. DUNN - This I s a f a i r l y w e l l executed example of t r a f f i c s i g n a l 
and c h a n n e l i z a t i o n c o n t r o l of a major i n t e r s e c t i o n having 8,000 t o 9,000 
vehicles per day on each of four approaches. The curvature I n the n o r t h -
south route U.S. 183, however, somewhat complicates the l e f t - t u r n lane 
design. 

The p r i n c i p l e s involved^never-the-less, are adequately a p p l i e d I n 
t h i s design. The major t u r n i n g movements between the south and the east 
are cared f o r by a f r e e - f l o w i n g r i g h t - t u r n lane and a l e f t - t u r n storage lane. 
The three-phase actuated t r a f f i c s i g n a l w i t h i t s s k i p features allows f o r 
the e f f i c i e n t and o r d e r l y movement of ve h i c l e s through the focus of the 
i n t e r s e c t i o n . 

Adaptations of t h i s design can w e l l be applied at the i n t e r s e c t i o n 
of two major highway r o u t e s , and a scaled down m o d i f i c a t i o n a t the crossings 
of p r i n c i p a l c i t y a r t e r l a l s . 

A d d i t i o n a l Comments by WALTER H. KLAPPROTH - The "through" v e h i c l e detectors are 
now located about 70 t o 75' from the stop l i n e s and t h i s was p r i m a r i l y due 
to the length of the Islands. I have about come t o the conclusion t h a t under 
c e r t a i n t r a f f i c c o nditions i t would be b e t t e r t o e l i m i n a t e the r i g h t t u r n 
lanes and subject a l l t r a f f i c t o s i g n a l c o n t r o l . 

As f a r as the detectors i n the l e f t t u r n lanes are concerned, they are l o ­
cated about 70' from the stop l i n e and t h i s distance does not r e q u i r e an ex­
c e p t i o n a l l y long i n i t i a l or v e h i c l e extension i n t e r v a l . I n f a c t , these i n t e r ­
vals are set at 5 and 4 seconds r e s p e c t i v e l y . From the experience at one or 
two other i n t e r s e c t i o n s , i t appears t h a t the detectors f o r the l e f t t u r n 
should be located at about 40 t o 60' from the stop l i n e i n order t o o b t a i n 
v e h i c u l a r movement over the detector at an e a r l i e r time a f t e r the beginning 
of the I n i t i a l p e r i od. 

Our experience at t h i s i n t e r s e c t i o n has been most g r a t i f y i n g . There have been 
only four c o l l i s i o n s t h i s year, none of which Involved movement from the l e f t 
t u r n lanes. This appears t o be a considerable improvement over the f o u r t e e n 
c o l l i s i o n s which occurred at t h i s i n t e r s e c t i o n I n 1958. Only f i v e of the c o l ­
l i s i o n s i n 1958 occurred a f t e r the s i g n a l s were i n s t a l l e d on June 26. 

Figure 1: An a e r i a l view l o o k i n g northeast. A large t r u c k t u r n i n g l e f t 
from southbound t o eastbound. Figure 3: A e r i a l view l o o k i n g southwest 
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EXAMPLE FR-4 

Locanion 

ARKANSAS, L i t t l e Rock 
Headowcliff Road - US 67 and 70 

Type of I n t e r s e c t i o n 

4-way Right Angle 

Submitted by 

J. R. Henderson 
Planning and Research Engineer 
Arkansas State Highway Department 
Highway B u i l d i n g 
L i t t l e Rock, Arkansas 

Dated Opened t o T r a f f i c 

October, 1958 

o i l e d . 

Physical Data 

Grades: A l l less than 3% 
Surface Type 
Curbs: Median - 6" r o l l e d ; Access c o n t r o l l e d - 6" b a r r i e r ; Islands 
T r a f f i c C o n t r o l Devices 
Sig n a l s : None 
A b u t t i n g Property: The Headowcloff area consists of a s u b d i v i s i o n of approxi­
mately 700 homes. The I n t e r s e c t i o n Is at the south c i t y l i m i t s of L i t t l e Rock. 
Meadowcllff Road (east and west) serves l o c a l r e s i d e n t i a l land adjacent t o the 
div i d e d highway. The divided highway i s the present l o c a t i o n of US 67 and 70 
and i s four lanes d i v i d e d f o r approximately two miles on e i t h e r s i d e of the 
I n t e r s e c t i o n . 

T r a f f i c Data 

Design V e h i c l e : C50 
Speeds : Speed data i s not a v a i l a b l e . A speed of 50 MPH Is enforced on the 
d i v i d e d highway. 

Operational C h a r a c t e r i s t i c s 

Comments on o v e r - a l l operation of the channelized i n t e r s e c t i o n : 
This I n t e r s e c t i o n has been I n operation f o r n e a r l y 36 months. At f i r s t , 
a c c e l e r a t i o n and de c e l e r a t i o n lanes were not p r o p e r l y u t i l i z e d and some 
accidents r e s u l t e d from the Improper use. An extensive campaign t o i n s t r u c t 
and f o r c e m o t o r i s t s t o use the lanes properly was successful. A l l i n a l l , 
t h i s i n t e r s e c t i o n functions p r o p e r l y , e s p e c i a l l y when the p r e v a i l i n g high 
speeds and high volumes are considered. 

Comments on elements of the design which c o n t r i b u t e t o any u n s a t i s f a c t o r y 
o p e r a t i o n : 
Since the d i v i d e d highway i s not a f u l l y - c o n t r o l l e d access type, some problems 
are created by entry and e x i t t o commercial property I n Che InCerseccion, 
p a r C l c u l a r l y where commercial access Is allowed from Che a c c e l e r a t i o n and 
d e c e l e r a t i o n lanes. The nearest median cross-overs are about 0.5 mile norch 
and one mile south of the i n t e r s e c t i o n , and some d i f f i c u l t y has been created 
by m o t o r i s t s e n t e r i n g and/or l e a v i n g commercial areas and d r i v i n g short d i s ­
tances i n Che wrong d i r e c t i o n on the d i v i d e d highway. A d d i t i o n a l problems 
have r e s u l t e d from the d i f f e r e n c e s i n Che speeds on the d i v i d e d highway as 
compared t o Che In c e r s e c t l n g road. But while there have been a few spec­
t a c u l a r a c c i d e n t s , the o v e r a l l r a t e ( p r o p e r t y damage and I n j u r y ) has been 
low. 

Cqnmencs by Conmiccee Members 

1, R. T. SKOAF - The author's comments seem t o cover p r a c t i c a l l y a l l c o n d i t i o n s , 
w i t h the exception t h a t there seems Co be l i c c l e need f o r the e x i t from the 
corner gas s t a t i o n . I t would appear b e t t e r i f the e x i t on the curb r e t u r n 
were closed Co force t r a f f i c t o e x i t onto the minor road. 

Perhaps some medial treatment should be performed opposite those loca­
t i o n s where mo t o r i s t s t r a v e l a short distance i n Che wrong d i r e c t i o n . However, 
i f not too pressing, perhaps t h i s Improper operation should only be watched 
u n t i l a change i s req u i r e d by evidence of hazard. 

2. KARL MOSKOWITZ - This appears t o be a good standard treatment f o r t y p i c a l 
i n t e r s e c t i o n s on divided highways. However, the median a c c e l e r a t i o n lanes, 
and the a c c e l e r a t i o n and de c e l e r a t i o n lanes f o r r i g h t turns i n a l l four quad­
r a n t s , are not believed necessary f o r the low t u r n i n g volumes shown. I t Is 
f e l t t h a t t h i s money could b e t t e r be spent p r o v i d i n g l e f t - t u r n d e c e l e r a t i o n -
storage lanes at other i n t e r s e c t i o n s . The separating Islands on the cross 
road should be el i m i n a t e d since they merely c o n s t i t u t e an a d d i t i o n a l obstacle 
f o r t r a f f i c . We would p r e f e r t o see fewer openings I n the right-of-way l i n e 
I n the near v i c i n i t y of i n t e r s e c t i o n . 

Figure 1; A e r i a l view of the i n t e r s e c t i o n , l o o k i n g north. 
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EXAMPLE F R - 3 

IDAHO, Eagle J u n c t i o n , Ada County 
US 60 & 26 - Idaho 69 

Type of I n t e r s e c t i o n 

4-way Right Angle 

Physical Data 

Submitted by 

E. L. MATHES, As s i s t a n t State 
Highway Engineer, 
Idaho Dept. of Highways 
P.O. Box B79, Roise, Idaho 

Date Opened t o T r a f f i c 

A p r i l , 1957 

Grades: 0% 
Surface Type 
Roadways: 0.2' Plant mix bituminous surface; 0.4' Crushed gravel base, 
3/4' mix.; 1.3' Crushed gravel base, 2' max. 
Islands have .15' of bituminous s u r f a c i n g . 
Shoulders are paved w i t h bituminous s u r f a c i n g . 
Concrete curb and g u t t e r , curb 6" high; R e f l e c t o r i z e d Curb f o r l e f t - t u r n 
bays. 
I s l a n d s : L e f t - T u r n Bays are 5 3/4" high. 
A b u t t i n g Property; There is one se r v i c e s t a t i o n i n the northeast corner; 
the other three quadrants c o n t a i n farm homes. 
T r a n s i t Operations: No parking or passenger l o a d i n g zones I n t h i s area. 

T r a f f i c Data 

Design V e h i c l e : C50 
Speeds: Posted Speed; 

Operational C h a r a c t e r i s t i c s 

60 MPH Day, 55 MPH Night 

The o v e r - a l l operation of the i n t e r s e c t i o n i s good, and the r a i s e d median 
and l e f t - t u r n bays help t o move t r a f f i c through the I n t e r s e c t i o n . For the 
t r a f f i c t h a t wish t o t u r n l e f t there Is a place t h a t they can wait u n t i l i t 
Is safe f o r them t o t u r n without i n t e r f e r e n c e w i t h through t r a f f i c . 

Since A p r i l , 1957, when the i n t e r s e c t i o n was reconstructed w i t h chan­
n e l i z a t i o n , there have been 12 accidents r e p o r t e d , most of which were 
due t o f a i l u r e t o y i e l d r i g h t of way. There was no good accident record 
a v a i l a b l e p r i o r t o t h a t time. 

Figure 2: Looking west on US 20-26 and Idaho 69 

Figure 1: Looking east on US 20 

T 

Comments by Committee Members 

1. WARREN TRAVERS - This design appears t o be adequate. 
I t i s noted, however, that the accident record Is not p a r t i c u l a r l y 

good and, f u r t h e r , t h a t most of the accidents are caused by f a i l u r e t o 
y i e l d r i g h t of way. Inasmuch as there appears t o be very adequate warn­
ing t o d r i v e r s on the cross s t r e e t (Idaho 69), i t Is possible t h a t s i g h t 
distance may be somewhat of a problem. Also, the I n t e r s e c t i o n i s r a t h e r 
wide, thereby i n c r e a s i n g the exposure of crossing vehicles t o t r a f f i c on 
the main roadway (U.S. 60). I t Is suggested that "shoulder l i n e s " be de­
li n e a t e d 12 feet beyond the lane l i n e s (8 fe e t from the c u r b s ) , thereby 
reducing the e f f e c t i v e exposure area f o r cross t r a f f i c . This should also 
Increase s i g h t distance s u b s t a n t i a l l y since cross t r a f f i c , a f t e r having 
s t a r t e d from a complete stop, can be posited f a r t h e r I n t o the i n t e r s e c t i o n 
w i t h reasonable s a f e t y , thereby g i v i n g the d r i v e r a "second chance" t o 
evaluate or perhaps, more i m p o r t a n t l y , a chance t o react t o a pr e v i o u s l y 
misjudged s i t u a t i o n . 

2. GEORGE J. FISHER - Design p r i n c i p l e good. As b u i l t , I t leaves lanes t h a t 
are too wide. 

I recommend, as does Travers, two 12-foot lanes and an 8-foot lane. 
However, the 8-foot lane can be used as a r i g h t t u r n lane and designated 
as such. 

I t seems t o me t h a t t h i s i n t e r s e c t i o n I s ready f o r a semi-actuated 
s i g n a l w i t h r i g h t - o f - w a y preference given t o U.S. 60 and 26. 

Very l a r g e "STOP AHEAD" signs may help on both approaches of Idaho 
69. 

A d d i t i o n a l Comments by E. L. MATHES - Shoulder s t r i p i n g i s not normally used 
i n Idaho, Our experience has been t h a t shoulder s t r i p i n g does not change 
Lhe l a t e r a l placement of vehicles m a t e r i a l l y f o r the r e l a t i v e l y short d i s ­
tance as Is the case at t h i s p a r t i c u l a r l o c a t i o n . Consequently, no substan­
t i a l r e d u c t i o n I n exposure area would be r e a l i z e d at t h i s j u n c t i o n by 
a shoulder s t r i p e e i g h t f e e t from the outside curb. 

Figure 3: Looking north on Idaho 69 
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EXAMPLE FR-6(OFFSET) 

NEW MEXICO, Cannon Air Force Base 
US 60 & 84 - SR 277 - Base Entrance 

Type of Intersection 

4-Uay Right Angle (Offset) 

Submitted by 

New Mexico State Highway 
Department 

Santa Fe, New Mexico 

Date Opened to T r a f f i c 

J u l y . I960 
Physical Data 

Grades: None ZX or more. No c r i t i c a l v e r t i c a l curves 
Surface Type 
Roadway: Bituminous (3") 
Islands; 6" Curbed, with gravel chips on prime coat surfacing 
Shoulders: Bituminous (1 V') with seal and chip cover 
Curbs: 6" high and 6" wide at top; sloping face; 12" Integral gutter. 
Cross Section: Not unusual 
T r a f f i c Control Devices 
Signals: None - except at Railroad Crossing 

Lighting: Double Cube (48") fluorescent flood lights at service s t a t i o n . 

T r a f f i c Data 

Design Vehicle: C50 

Operational C h a r a c t e r i s t i c s 
The o v e r - a l l operation Is generally s a t i s f a c t o r y . The intersection was 
channelized primarily to allow free flow from the Air Base i n the P. M. 
and allow storage for a large l e f t - t u r n inbound A. M. movement. During 
short periods in the A. M. when the r a i l r o a d crossing i s occupied by a 
t r a i n , Inbound t r a f f i c occasionally must store, not only between the high­
way and the r a l l t o a d crossing, but i n the holding lane provided along US 
60-84. 

Although the State Route 277 intersection i s offset instead of re-aligned 
to make a direct four-way Intersection, this has not created any s i g n i f i c a n t 
problem. Apparently this I s because the t r a f f i c volumes between the Air 
Base and State Route 277 are l i g h t . I t was found that i t would be less ex­
pensive to move the highway north than to buy out Che e x i s t i n g roadside de­
velopment on Che south side of the highway in the v i c i n i t y of the Air Base 
Entrance. Also, t h i s provided a better distance between the highway and Che 
r a i l r o a d . 

An unsatisfactory feature Is the at-grade r a i l r o a d crossing. I d e a l l y , this 
could be eliminated by grade aeparaClon aC boch the tracks and the intersec­
tion. However, this expense and the uncertainty of continuance of the Air 
Base does not warrant such treatment. Also, the 26-foot-wlde two-way throat 
of the intersection has proved too narrow. 

The p r i n c i p a l accident concencratlon before t h i s entrance was re-constructed 
was of the rear-end nature caused by westbound vehicles slowing and sCopping 
to make their l e f t turn into Che Air Base. AH of Chese accldenCs happened 
during the heavy A.M. movement to che Air Base. Since re-construction there 
have been no such accidents. 

Figure 4: Looking from southwest corner of Air Base 
Entrance, after channelization 

Figure 2: Looking from northwest corner 
of SR 277, before c h a n n e l i z a t i o n 

Figure 5: Looking west, after channelization 

Comments by Committee Members -

1. EUGENE MAIER - This design Is a good example of the use of channelization 
Co minimize Che hazards aC the intersection of a high-speed r u r a l highway 
and Che enCrance Co a f a c i l l C y (Air Force Base) >*ilch generaCes heavy 
enCrance and exic movements. The most important feature of Intersection 
channelization i s the l e f t - t u r n lane which provides a refuge for turning 
vehicles and sorts the approaching t r a f f i c for separate signal control. 
These principles have been used e f f e c t i v e l y i n this example. The geometry 
of the design conforms Co Che major t r a f f i c movements and, as noted In 
the "Operational C h a r a c t e r i s t i c s " , the only dimension *rtilch appears to be 
le s s than adequate Is the narrow roadway between the t h r o u ^ highway and 
the r a i l r o a d . Both texture and color have been used to obtain good contrast 
between Che roadway and che Islands and shoulders. Ni^C v i s i b i l i t y of the 
Islands i s achieved with well-placed delineators and good signing. 

2. CHARLES J . KEESE - Alchough the movemenC from Che south Curnlng lefC (Co 
Che west) Is r e l a t i v e l y l i g h t , a d i v i s i o n a l Island could be used on the 
Cannon Air Force Base entrance for better deflnlclon of Che enCrance for 
lef t - t u r n i n g t r a f f i c from the east, as Indicated i n the sketch r e v i s i o n . 
I f a d i v i s i o n a l Island Is used In a case such as t h i s , care must be exer­
cised to provide a wide open entrance e a s i l y I d e n t i f i a b l e . By location of 
the ends of the island, a smooth naCural path should be provided. 

Figure 1; Looking easC, before channelizacion Figure 3: A e r i a l view, af t e r channellzatloi 
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EXAMPLE FR-7 

COLORADO, Denver 
Colorado Boulevard • 

Type of I n t e r s e c t i o n 

4-way Right Angle 

Submitted by 

Richard C. Thomas 
E. 46th Avenue A s s i s t a n t T r a f f i c Engineer 

C i t y of Denver 
Denver, Colorado 

Dated Opened to T r a f f i c 

December 10, 1959 

Physical Data 

Grades: Very minor: not p e r t i n e n t t o t r a f f i c performance. 
Surface Type 
Roadways: Asphalt 
Islands : The channel i z i n g islands on the northeast and the southwest 
corners are both paved and o u t l i n e d by the use of 15" diameter cast i r o n 
t r a f f i c buttons painted yellow and by de l i n e a t o r s on 4' "U" posts. The 
channeli z i n g islands on the northwest and southeast corners are not paved 
but have a gravel surface o u t l i n e d by the use of d e l i n e a t o r s on 4' "U" 
posts. 
Shoulders: Gravel, s l o p i n g t o a surface drainage system. 
Curbs : No curbs and gu t t e r s i n t h i s area. 
T r a f f i c C o n t r o l Devices 
Signs: A l l signs except the t r u c k route s i g n are r e f l e c t o r i z e d . 

Size of signs: " Y i e l d Right of Way" 30" t r i a n g l e 
Delineators 6" x 18 " 
Double Arrow Warning Sign 12" x 24" 

Markings: A l l buttons are y e l l o w , o u t l i n e d w i t h a double yellow l i n e . 
Double y e l l o w center l i n e s ; s i n g l e white lane l i n e s . 
L i g h t i n g : 20,000 lumens mercury vapor lu m i n a i r e s , 
A b u t t i n g Property: The a b u t t i n g property f o r a considerable distance i n 
a l l d i r e c t i o n s i s owned by the Colorado Department of Highways f o r f u t u r e 
inter-change c o n s t r u c t i o n , and thus there are no access p o i n t s of any 
kind w i t h i n the l i m i t s of three or four hundred feet i n any d i r e c t i o n . 
Right-of-way: Property l i n e s have been extended f o r f u t u r e c o n s t r u c t i o n 
of an interchange at t h i s l o c a t i o n and are not w i t h i n the l i m i t s of t h i s 
drawing. 

T r a f f i c Data 

Design V e h i c l e : C50 

Operational C h a r a c t e r i s t i c s 

Comment on o v e r a l l o p e r a t i o n of the channelized i n t e r s e c t i o n : O v e r - a l l 
e f f i c i e n c y of t h i s i n t e r s e c t i o n has been improved by s t o r i n g l e f t - t u r n 
movements out of the through t r a f f i c lanes. This i s proved by the f a c t t h a t 
we have had an average increase i n t r a f f i c volume (both A.D.T. and Peak Hour) 
of 28,47. on a l l approaches since the b u t t o n c h a n n e l i z i n g was i n s t a l l e d . We 
have also had, however, a corresponding increase i n accident experience, w i t h 
the l e f t - t u r n vs. s t r a i g h t - t h r o u g h accidents o c c u r r i n g w i t h more frequency 
than before. 

Causes of concentrations of accidents: I n a d d i t i o n , t h i s i s the i n t e r s e c t i o n 
of two i n t r a - c l t y t r u c k routes and c a r r i e s a heavier-than-usual percentage of 
tr u c k v e h i c l e s . I t was found t h a t accident-involvement of trucks exceeded the 
r a t i o t o t o t a l volume of t r a f f i c by almost 7%. I t i s f e l t t h a t passenger car 
d r i v e r s ' impatience w i t h the slower moving trucks i s a c o n t r i b u t i n g f a c t o r t o 
the increase of accident frequency. 

Figure 2: South Leg Left-Turn Pocket; Right-Turn By-Pass 

Comments by Committee Members 

1. W. R. BELLIS - This i s a very good example of design treatment f o r the 
t y p i c a l r i g h t angle i n t e r s e c t i o n at grade. The volumes experienced are 
close t o the maximum t h a t can be c a r r i e d s a t i s f a c t o r i l y . Severe conges­
t i o n can be expected w i t h an increase i n t r a f f i c . The l i f e of t h i s design 
can be extended by using a longer cycle d u r i n g rush hours (90 seconds and 
l a t e r 120 seconds.) 

2. KARL MOSKOWITZ - This Is a standard treatment f o r a r i g h t - a n g l e i n t e r ­
s e c t i o n . With the volume of t r a f f i c i n d i c a t e d on the sketch, i t appears 
t h a t the l e f t - t u r n lanes are too s h o r t . 

I n the d e l i n e a t i o n of the l e f t - t u r n lanes, i t I s suggested t h a t an 
8" s o l i d s t r i p e be used i n c o n t r a s t t o the broken s i n g l e lane s t r i p e which 
may be crossed over at any time. 

The author i n d i c a t e s an increase i n the l e f t - t u r n vs. s t r a i g h t - t h r o u g h 
accidents. I n our experience, we have found t h a t a leading green f o r the 
l e f t - t u r n movement is undesirable because the l e f t - t u r n i n g t r a f f i c , seeing 
the opposing t r a f f i c w a i t i n g , assumes i t has the r i g h t - o f - w a y . The f i r s t 
group of l e f t - t u r n e r s are p r o t e c t e d , and the r e s t are not. The i n d i v i d u a l 
d r i v e r s never know. For the volume of t r a f f i c and the accident experience 
at t h i s l o c a t i o n , a separate phase f o r the l e f t - t u r n movement from Colorado 
Boulevard appears to be i n order; l e , , the l e f t t u r n should have a red l i g h t 
w h i l e the opposing t r a f f i c moves. Another s o l u t i o n , but not so e f f i c i e n t , 
is t o use a lagging green f o r the l e f t t u r n . This method causes the l e f t -
turners t o wait u n t i l they a c t u a l l y see the opposing t r a f f i c come to a stop. 
This e x t r a w a i t i n g i s i n e f f i c i e n t but i s on the "safe" side. 

A d d i t i o n a l Comments by RICHARD C. THOMAS Mr. Moskowltz's f i r s t comment concerning 

Figure 3; West Leg Right-Turn By-Pass 
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the length of l e f t t u r n lanes i s c e r t a i n l y c o r r e c t . However, the length of 
the l e f t t u r n lanes was based on the maximum amount of pavement t h a t the 
Colorado Department of Highways f e l t t h a t i t could a f f o r d on t h i s p a r t i c u l a r 
p r o j e c t . I t should be kept i n mind t h a t East 46th Avenue is on the a l i g n ­
ment of I n t e r s t a t e Route 70, and t h i s i n t e r s e c t i o n i n the next two or three 
years w i l l give Way t o a f u l l interchange. I n the meantime, although the 
l e f t t u r n lanes are r a t h e r s h o r t , they do provide adequate storage f o r the 
greatest part of the day. The comment concerning d e l i n e a t i o n of l e f t t u r n 
lanes has been taken care of i n t h a t the C i t y and County of Denver has t h i s 
year converted t o the 8 inch s o l i d s t r i p e f o r l e f t t u r n lane d e l i n e a t i o n . 

I n t h i s o f f i c e , we have had many discussions concerning the use of l e f t t u r n 
arrows to a s s i s t heavy l e f t t u r n i n g movements. The C i t y of Denver has I n 
the past used almost e x c l u s i v e l y a leading l e f t t u r n arrow. The greatest 
d i f f i c u l t y w i t h t h i s s i g n a l i n d i c a t i o n Is t h a t i t merely "goes ou t " t o end 
the phase, w i t h no amber i n d i c a t i o n . We do use a 2 second clearance i n t e r ­
v a l even though no anijer i n d i c a t i o n i s shown. Therefore, the l e f t t u r n i n g 
m o t o r i s t i s aware t h a t h i s phase has ended when the arrow goes out , but our 
biggest problem has been convincing the m o t o r i s t who Is making the l e f t t u r n 
that he must not "cheat" on the clearance I n t e r v a l while the opposing t r a f f i c 
i s j u s t g e t t i n g under way. I t has been proposed i n t h i s o f f i c e t h a t many 
conversions be made to provide a lagging l e f t t u r n arrow, but no a c t i o n has 
been taken as yet because we have not solved the problem of t r a n s i t i o n from 
one type of s i g n a l operation t o the other. I t i s very d i f f i c u l t t o stop 
using a leading l e f t t u r n arrow, because the m o t o r i s t merely assumes the 
arrow i s burned out and charges o f f on his l e f t t u r n movement anyway. 

We did not go i n t o great d e t a i l about the s i g n a l system at t h i s i n t e r s e c t i o n , 
but as a matter of f a c t the s i g n a l t i m i n g which we reported t o you was merely 
an i n t e r i m arrangement. Mr, B e l l i s comments t h a t the use of a longer cycle 
d u r i n g rush hours could reduce t r a f f i c congestion. A c t u a l l y , a few weeks 
a f t e r we submitted t h i s r e p o r t detectors were placed at a l l approaches and 
the i n t e r s e c t i o n s i g n a l c o n t r o l was changed to a f u l l y actuated system. We 
now have a semi-actuated c o n t r o l l e r i n operation during off-peak hours, w i t h 
East 46th Avenue being the actuated phase. The c o n t r o l l e r i s set w i t h a 60 
second background cycle t o keep i t I n step w i t h other nearby t r a f f i c s i g n a l s . 
During the hours of 7 t o 9 AM and 4 t o 6 PM detectors on Colorado Boulevard 
are put i n t o operation and the i n t e r s e c t i o n i s f u l l y actuated. The maximum 
s e t t i n g s are arranged so th a t the cycle can be as long as 120 seconds i f 
demanded. This c o n t r o l l e r i s a design of our Signal Department, and enables 
us t o have a f l e x i b l e or " f l o a t i n g " long cycle t r a f f i c s i g n a l d u r i n g the peak 
hours, and yet have an " i n step" s i g n a l system d u r i n g the off-peak hours. 

For the northbound and eastbound approaches, we have i n s t a l l e d i n f r a - r e d 
detectors on the wood poles shown on the drawing i n advance of each stop l i n e . 
For the southbound and westbound approaches, we have i n s t a l l e d radar detec­
t o r s on mast arras from these wood poles. 
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EXAMPLE FR-8 

CALIFORNIA, San Diego 
54th S t r e e t - U n i v e r s i t y Avenue 

Type of I n t e r s e c t i o n 

4-way Rigbt Angle 

Submitted by 

Ma r t i n J. Bouraan, T r a f f i c Engineer 
C i t y of San Diego 
San Diego, C a l i f o r n i a 

Date Opened t o T r a f f i c 

May. 1957 

Physical Data 

Grades (on approaches): -67. on L. l e g ; / IT. on S. l e g ; 
-2^ on W. l e g ; / 3% on E. l e g . 

Surface Type 
Islands are r a i s e d , w i t h concrete curb, d i r t - f i l l e d and covered w i t h 2" A.C. 
Shoulders: None; a l l curb. 
Curb: Combination curb and g u t t e r , 8" high. 
T r a f f i c C o n t r o l Devices 
Si g n a l s : T r a f f i c Signals mounted on Type I I I S t r e e t L i g h t Standards have 
15' mast arms attached where shown. T r a f f i c Signal standards i n t u r n pockets 
are Type F-51. T r a f f i c Signal i n d i c a t i o n s on mast arms have 12" re d , w i t h 
8" green and amber; a l l others are 8", Timing: T r a f f i c - a c t u a t e d c o n t r o l 
by eleccromatic 1033 w i t h a dual l e f t t u r n phase u n i t . 
Markings: Lane l i n e s and cross-walk l i n e s are ^ i t e . 
L i g h t i n g : Lights are 400 w a t t , 20,000 lumen mercury vapor w i t h Type I I I 
d i s t r i b u t i o n . S t r e e t l i g h t mast arms are 6' long. 
A b u t t i n g Property: Property on southwest comer I s r e s i d e n t i a l , and a l l 
other i s commercially zoned. 

T r a f f i c Data 

Design Vehicle i s C50 
Speeds: Speed l i m i t i s 35 MPH on a l l legs except the west l e g , which I s 
25 MPH. 
Pedestrian: Volume I s i n s i g n i f i c a n t (54 from 4 t o 5 PM), 

Operational C h a r a c t e r i s t i c s 

Comments on O v e r - a l l Operation: I n the three years before t h i s i n t e r s e c t i o n 
was redesigned there were 22 reported accidents, w i t h an ADT of 21,300. I n 
the three years since t h i s improvement there were 20 reported accidents, w i t h 
an ADT of 30,900. 

Please note t h a t two bus routes cross i n t h i s i n t e r s e c t i o n . O r i g i n a l l y the 
stops were f a r s i d e on the cha n n e l i z i n g i s l a n d s . However, w i t h i n a year a f t e r 
o peration we found t h a t v ehicles would become trapped behind buses i n the 
f a r - s i d e stops and thereby back i n t o the i n t e r s e c t i o n . Since moving the bus 
stops Co t h e i r present near^side location this problem has been e l i m i n a t e d . 

Figure 2; Looking northwest 

Comments by Committee Members 

I . DONALD H. SIDES - This i s a good basic plan w i t h e x c e l l e n t d e t a i l i n g of 
islands and markings. 

I t i s noted t h a t bus stops were provided on the near-side corner islands 
a f t e r a t r i a l p eriod of f a r - s i d e i s l a n d use. I t would seem t o be I n the 
o v e r - a l l I n t e r e s t of t r a f f i c movement t o u t i l i z e the parking lanes on the 
approaches t o the I n t e r s e c t i o n f o r bus stops. 

The need f o r s i g n a l phases B-1 and B-2 i s not c l e a r . Some I n e f f i c i e n c y 
appears t o be introduced by r e q u i r i n g through and l e f t - t u r n i n g t r a f f i c on 
the east-west road t o stop two times I n each complete s i g n a l c y c l e . 

The f a c t t h a t a l i g h t standard f e l l v i c t i m t o a somewhat less than respons­
i b l e d r i v e r (see Figure 1 and ESS-HBD f i x e d o b j e c t accident) Is not p e r t i ­
nent t o the comment t h a t the standards should not be located I n the middle 
of the somewhat narrow sidewalks. 

L a t e r a l clearance t o the s i g n a l posts I n the 4-foot i 
d e f i c i e n t . 

edlan i s considered 

2. EUGENE MAIER - An outstanding f e a t u r e of t h i s example i s the e f f e c t i v e n e s s 
of adequate pavement markings t o supplement the c h a n n e l i z i n g i s l a n d s . The 
ch a n n e l i z a t i o n and s i g n a l c o n t r o l combine t o develop the f u l l c a pacity of 
t h i s high volume urban I n t e r s e c t i o n . The I n t r o d u c t i o n of the added l e f t -
t u r n lanes appears abrupt and the design does not conform t o normal v e h i ­
c l e paths. A minimum taper of I i n 10 i s considered d e s i r a b l e . The narrow 
4-foot medians at the i n t e r s e c t i o n do not provide the d e s i r a b l e clearance 
f o r the post mounted si g n a l s f o r the l e f t - t u r n movements, but the s i g n a l s 
i n d i c a t i o n s are w e l l placed and t h i s i s a good compromise where r i g h t - o f -
way l i m i t a t i o n s do not permit a wider median. 

I f the use of the bus stops created any congestion or hazard, the i s l a n d 
might have been set back 8 t o 10 feet t o permit the bus t o stop outside 
of the through t r a f f i c lane. With the added bus stop lane, the bus would 
have t o merge w i t h the through t r a f f i c w i t h i n the i n t e r s e c t i o n . The v o l ­
ume and importance of bus operations would determine the value of t h i s 
design. 

A d d i t i o n a l Comments by MARTIN J. BOUMAN - We note t h a t both reviewers conmented 
on the l o c a t i o n of bus stops. I n f u t u r e designs of t h i s type we would a t ­
tempt t o e s t a b l i s h a f a r - s i d e bus stop i n a widened s e c t i o n . We f e e l t h a t 
near-side bus stops create an unfavorable merging c o n d i t i o n I n the middle 
of a s i g n a l i z e d i n t e r s e c t i o n . 

Both reviewers also commented on the substandard f o u r - f o o t medians or cen­
t e r I s lands. At the present time we are p r o v i d i n g s i x - f o o t or wider center 
islands whenever right-of-way widths permit. 

Mr. Maier discussed the abrupt taper at some l o c a t i o n s . Since the c o n s t r u c t i o n 
of t h i s p r o j e c t the C i t y has adopted a new standard f o r I s l a n d t a p e r s , using 
the design standards of the C a l i f o r n i a D i v i s i o n of Highways. For example, a t 
a design speed of 35 miles per hour our minimum taper i s I t o 12.5. 

Mr, Sides expressed concern regarding the need f o r Signal Phases B-1 and 
B-2, As pr e v i o u s l y discussed, t r a f f i c c o n t r o l at t h i s i n t e r s e c t i o n Is pro­
vided by an Automatic Signal Company 3-Phase volume de n s i t y t r a f f i c s i g ­
na l c o n t r o l l e r I n c o r p o r a t i n g a dual l e f t - t u r n phase u n i t . Turning volumes 
from U n i v e r s i t y Avenue are heavy enough t o warrant a separate t u r n i n g phase 
f o r U n i v e r s i t y Avenue. I f a conventional 3-Phase c o n t r o l l e r were employed, 
B-Phase would be u t i l i z e d f o r a l l l e f t turns from U n i v e r s i t y Avenue. Once a 
l e f t t u r n , or B-Phase, c a l l was received, a l l s t r a i g h t - t h r o u g h east and 
west t r a f f i c on U n i v e r s i t y would stop f o r the l e f t t u r n e r s , even though there 
were no opposing l e f t t urner f o r one of the s t r a i g h t - t h r o u g h movements. The 
dual l e f t t u r n phase i n our design does away w i t h t h i s needless stopping of 
the s t r a i g h t - t h r o u g h east-west t r a f f i c . For example, a detector a c t u a t i o n f o r 
the westbound l e f t t u r n d u r i n g Phase-A or Phase-C r e s u l t s i n a B-1 l e f t t u r n 
i n d i c a t i o n and a green f o r A-Phase t r a v e l i n g i n the same d i r e c t i o n (westbound); 
termed an A plus B-1 overlap. S i m i l a r l y an a c t u a t i o n f o r the eastbound l e f t 
t u r n r e s u l t s i n an A plus B-2 overlap f o r eastbound t r a f f i c . I f both l e f t 
turns are actuated during Phase-A or Phase-C, then both l e f t turns move on 
Phase-B, without u t i l i z i n g Phases B-l or B-2. 

From the foregoing i t can be seen t h a t s t r a i g h t - t h r o u g h movements on Univers­
i t y Avenue are not stopped more than once d u r i n g any cycle. Conversely, there 
are times when s t r a i g h t - t h r o u g h t r a f f i c i n one d i r e c t i o n on U n i v e r s i t y Avenue 
i s allowed t o flow d u r i n g two consecutive phases without i n t e r r u p t i o n , p r o v i d ­
in g t h e r e are no opposing l e f t t urners d u r i n g B-Phase. 

Figure 1: Looking northeast Figure 3: Looking west 
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EXAMPLE FR-9(0FFSET) 

CONNECTICUT, West H a r t f o r d 
US 44 - Connecticut Route 185 -
North Main S t r e e t 

Type of Intersection 

4-way Right Angle (Offset) 

Submitted by 

David S. Johnson, J r . 
D i r e c t o r of Planning & Design 
Connecticut State Highway Dept. 
p. 0. Box 2188 
H a r t f o r d 15, Connecticut 

Date Opened t o T r a f f i c 

J u l y 31, 1959 

Physical Data 

Grades: None over 2!%,, The e n t i r e i n t e r s e c t i o n i s p r a c t i c a l l y l e v e l . 
Surface Type 
Roadways: Mostly bituminous concrete 
Curbs: Bituminous concrete l i p curbing at pavement edges; concrete park 
curbing around I s l a n d s . Height of curb I n the i s l a n d area Is 4" and of 
mountable design. 
T r a f f i c Control Devices 
L i g h t i n g : Highway i l l u m i n a t i o n p r o v i d i n g 1.0 fo o t candles maintained 
through the e n t i r e area of the I n t e r s e c t i o n and approaches c o n s i s t s of 
mercury 400 watt lamps, 20,000 lumen, mounted on s t e e l standards at a 
height of 30*. 
A b u t t i n g Property: At the present time a large shopping center i s located 
i n the southwest corner and another one located i n the northeast corner, 
as may be observed I n the a e r i a l photograph. Plans are p r e s e n t l y i n prepar­
a t i o n f o r the c o n s t r u c t i o n of two more shopping centers, one i n each of the 
remaining corners of the i n t e r s e c t i o n . 

T r a f f i c Data 

Design V e h i c l e : C50 
Speeds: A l l approach roads are posted at 35 MPH 
Accidents: No accident experience has been made a v a i l a b l e , as the i n t e r ­
s e c t i o n was reconstructed on the basis of t r a f f i c operations. Accident 
experience before and a f t e r c o n s t r u c t i o n d i d not i n d i c a t e any appreciable 
d i f f e r e n c e . 
Pedestrian: The volume of pedestrian crossing was not s i g n i f i c a n t except 
f o r the volume of v e h i c u l a r t r a f f i c on the approach roadways necessary f o r 
the pedestrians t o cross. 

Operational C h a r a c t e r i s t i c s 

Comnent on o v e r - a l l operation of channelized i n t e r s e c t i o n : 

P r i o r t o r e c o n s t r u c t i o n , the i n t e r s e c t i o n and approaches consisted of two-
lane roadways on a l l approaches w i t h a h i l l located o.i Route 44 I n the 
v i c i n i t y of Flagg Road which created a severe s i g h t r e s t r i c t i o n f o r the 
eastbound v e h i c l e s approaching the i n t e r s e c t i o n . Lane capacity t o handle 
the e x i s t i n g volumes plus the numerous t u r n i n g movements d i d not e x i s t , and 
congestion c o n t i n u a l l y occurred, e s p e c i a l l y d u r i n g morning and afternoon 
peak hours. 

The design of t h i s e n t i r e c o n s t r u c t i o n evolved around the t r a f f i c s i g n a l 
system. Separate t u r n lanes were provided at a l l four approaches t o the 
main i n t e r s e c t i o n , w i t h minor movement c o n t r o l l e r s provided f o r each of 
the separate l e f t t u r n s . The I n t e r s e c t i o n at Flagg Road w i t h I t s two 
l e f t - t u r n s l o t s on Route 44 was also provided w i t h minor movement c o n t r o l l e r s . 
The s i g n a l at Flagg Road i s interconnected w i t h the Model 1022 den s i t y con­
t r o l l e r at the main I n t e r s e c t i o n . Furthermore, three pedestrian i n t e r v a l 
timers were provided at the main I n t e r s e c t i o n and connected w i t h the 1022 
c o n t r o l l e r . 

Since i n s t a l l a t i o n of t h i s system I t has been necessary t o change the t i m i n g 
on several occasions t o meet the v a r y i n g demands of t r a f f i c . The movement 
of t r a f f i c through the area, under c o n t r o l of the s i g n a l system and w i t h the 
prov i s i o n s f o r a l l t u r n i n g movements, has r e s u l t e d i n o r d e r l y o p e r a t i o n of 
t r a f f i c w i t h no appreciable congestion even d u r i n g the overloaded peak hours. 
The s i g n a l system i s geared f o r expandable volumes but only time w i l l t e l l 
whether the i n s t a l l a t i o n i s adequate to handle the expected increased volumes 
generated by the two a d d i t i o n a l shopping centers plus t h a t normal Increase of 
t r a f f i c expected on the approach roads t o the i n t e r s e c t i o n . 

TOWN OF WEST HARTFORD 
TRAFFIC CONTROL SIGNAL SYSTEM 

f o r 
Route US 44 at Route 185, North Main S t r e e t 

and Flagg Road (Bishop's Corner) 

Figure I : A e r i a l View 

Comments by Committee Members 

1. IRV. WEINBERG - I t would be of i n t e r e s t t o designers and planners a l i k e t o 
know how shopping center t r a f f i c a f f e c t s the o p e r a t i o n of t h i s i n t e r s e c t i o n 
w i t h access t o the centers t o close t o the I n t e r s e c t i o n . 

i t Is possible that the two centers t o come w i l l also be allowed access 
close t o the i n t e r s e c t i o n . This, I f e e l , w i l l a f f e c t the capacity and e f f i ­
ciency of t h i s i n t e r s e c t i o n . 

The designer's comments r e ; the operation of t r a f f i c a f t e r c o n s t r u c t i o n 
seem J u s t i f i e d . ( I t i s unfortunate that access f o r commercial s i t e s Is per­
m i t t e d so close t o the I n t e r s e c t i o n . ) 

2. WARREN TRAVERS - The lack of t r a f f i c count data makes I t d i f f i c u l t t o appraise 
t h i s design completely. I t i s assumed, however, because of the proximity of 
the shopping centers, Chat approach volumes and t u r n i n g movements are heavy 
I n peak periods. T y p i c a l shopping center t r a f f i c patterns and f l u c t u a t i o n s , 
coupled w i t h the non-shopping center demands, f u r t h e r suggest t h a t the i n ­
c l u s i o n of f l e x i b l e c o n t r o l s , as i n d i c a t e d , are J u s t i f i e d . 

Considering the r e l a t i v e l y small i n t e r s e c t i o n area a v a i l a b l e , t h i s 
design, i n ray op i n i o n , i s an e x c e l l e n t example of g e t t i n g the most out of 
every Inch o f pavement. I t I s a p p r o p r i a t e l y channelized, and the extensive 
use of p a i n t suggests good path d e l i n e a t i o n . 
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EXAMPLE FO-1 

MICHIGAN, Lansing 
US 16 (Grand River Ave.) 
Saginaw Street 

Submitted by 

H. G. Bauerle 
D i r e c t o r of T r a f f i c D i v i s i o n 
Michigan State Highway Department 
Lansing, Michigan 

Date Opened t o T r a f f i c 

May, 1958 

Type of I n t e r s e c t i o n 

4-way Oblique 

Grades: Not of any consequence 
Surface Type 
Roadways: 9" concrete w i t h bituminous cap 
Is l a n d s : White concrete curb b a c k f i l l e d and seeded 
Shoulders: 10', w i t h 4" gravel 
Curbs: 6" 
T r a f f i c Control Devices 
Signals: Two-phase interconnected w i t h dual I n d i c a t i o n s 
Signs; NO LEFT TURN case s i g n at i n t e r s e c t i o n f a c i n g eastbound Saginaw and 
westbound Grand River. Neon KEEP SIGHT s i g n f a c i n g westbound Saginaw on i s l a n d 
nose. 
A b u t t i n g Property 
Character of land use: Large (6000 car) shopping center on the south side of 
Saginaw S t r e e t . Commercial establishments between Saginaw and Grand River Ave­
nue on east and west sides of i n t e r s e c t i o n . Restaurant, motel and g o l f course 
on n o r t h side of Grand River Avenue. 

T r a n s i t Operations: No designated bus or t a x i unloading zones. 

T r a f f i c Data 

Volumes: Flow diagram attached 
Accidents: Accident experience one year before - 14 accidents, 3 I n j u r e d ; one 
year a f t e r - 8 accidents, 4 i n j u r e d . 
Design V e h i c l e : C50 
Speeds: Area Speed LimiC 35 MPH 

Operational C h a r a c t e r i s t i c s 

Conment on o v e r a l l o p e r a t i o n of channelized i n t e r s e c t i o n : 
This IntersecCion i s the e a s t e r l y terminus of a one-way s t r e e t system, which 
was i n s t a l l e d at the time of t h i s r e c o n s t r u c t i o n . This became necessary due 
to a coDdiination of accident experience and heavy congestion at t h i s i n t e r ­
s e c t i o n , c o n s t r u c t i o n of the large shopping center mentioned above, and other 
planning f a c t o r s i n the C i t y of Lansing. Reconstruction has e l i m i n a t e d the 
congestion, reduced the accident experience, and has, i n general, enhanced 
t r a f f i c o p e r a t i o n i n che area due Co the operation of one-way s t r e e t s . 

To downtown Lansing 

(iRAND is^ ^^^^ ^- I —. 

US 16 5HERfDAN S 

Not To Scaie 

_ . AMPLE 
GENERAL VICINITY OF EXAMPLES T-l S f S T 

LA NSING, MICHIGAN 

Figure 2: Looking west from the east l e g of Grand River Ave. 

Comments by Committee Members 

1. EUGENE MAIER - The c h a n n e l i z a t i o n of t h i s i n t e r s e c t i o n i n connection w i t h 
the establishment of one-way t r a f f i c flow on Grand River Avenue and 
Saginaw Street t o the west has r e s u l t e d i n a s u b s t a n t i a l increase i n 
i n t e r s e c t i o n capacity and a re d u c t i o n i n accident experience. The pavement 
area at the p o i n t of s i i ^ n a l c o n t r o l has been g r e a t l y reduced and che 
volume of t r a f f i c through t h i s area of major c o n f l i c t has been approximately 
halved. 

The d e l i n e a t i o n of the islands mlsht be Improved by the use of r a i s e d 
bars or j i ^ ^ g l e barn on the approach Co Che ends of the i s l a n d s . Although 
the plan i n d i c a t e s no Informa t i o n signs, an over-the-road sign bridge 
appears i n F i g . 2 and P i g . 3. There i s an obvious need f o r adequate l i g h t ­
i n g at t h i s urban i n t e r s e c t i o n w i t h a r e l a t i v e l y high ̂ DT. 

2. w. R. BELLIS - An example of s i m p l i c i t y of i n t e r s e c t i o n design i n an age 
where I t seems t h a t complexity i s the s t y l e . This must be considered as 
part of a 4-way i n t e r s e c t i o n . The other p a r t i s absorbed i n the one way 
s t r e e t system. 

Figure 3: Looking southwest from the northeast l e g of Saginaw S t r e e t . 

Figure 1; Looking east from the west l e g of Saginaw S t r e e t 
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EXAMPLE FO-2 

Submitted by 

E. E. Lewarch, T r a f f i c Engineer 
105 Public Safety B u i l d i n g 
S e a t t l e , Washington 

Date Opened to T r a f f i c 

August, 1955 

WASHINGTON, S e a t t l e 
F i r s t Avenue Bridge , South-East 
Marginal Way, South (US 99) 

Type of I n t e r s e c t i o n 

4-way Oblique 

Physical Data 

T r a n s i t Operations: No t r a n s i t or bus zones w i t h i n the I n t e r s e c t i o n , but t r a n s i t 
v e h i c l e s do pass t h r o u ^ I t . 

T r a f f i c Data 

Design V e h i c l e : C50 
Speeds: Posted Speed L i m i t s 35 HPH 

Pedestrian: Only an occasional p e d e s t r i a n crosses i n t h i s v i c i n i t y . 

Operational C h a r a c t e r i s t i c s 

O v e r - a l l o p e r a t i o n : 
a. This o f f s e t I n t e r s e c t i o n Is complicated by separate demand surges i n each 

d i r e c t i o n d u r i n g both morning and evening peak periods which cannot be 
Ind i c a t e d on a simple flow sketch. The only movement which does not back­
l o g at some period I s the northbound f r e e r i g h t t u r n , and the maximum 
average delay at the worst period of the southeastbound through movement 
i s approximately four cycles. However, the I n t e r s e c t i o n g e n e r a l l y handles 
the peak demands f a i r l y w e l l , and there Is no off-peak backlog delay. 

b. Signal operation at t h i s i n t e r s e c t i o n Is c o n t r o l l e d by two t h r e e - d i a l , 
f i x e d time, c o n t r o l s . A change of s p l i t d u r i n g the AM peak hour flow Is 
accomplished by a time clock and r e l a y panel. 

c. The e x i s t i n g operation eliminates the minor l e f t t u r n s , and the minor r i g h t 
turns are not encouraged and cause no appreciable problem. No pedestrian 
c r o s s i n g occurs between s i g n a l s . So f a r as f e a s i b l e the major r i g h t turns 
have been separated from s i g n a l c o n t r o l , 

d. The tangent through movement (667. of the t o t a l e n t e r i n g from E. Marginal 
Way) plus the o f f s e t major l e f t - t u r n movement (577. of the t o t a l e n t e r i n g 
from 1st Avenue S.) have a capacity l i m i t a t i o n which i s a f u n c t i o n of the 
storage between s i g n a l s , because these movements are c o n t r o l l e d at both 
s i g n a l l o c a t i o n s . 

e. The cross-hatched b a r r i e r areas adjacent t o the d i r e c t i o n Islands serve 
m u l t i p l e purposes : 
(1) "Escape hatch" f o r u n f a m i l i a r d r i v e r s who u n w i t t i n g l y become trapped 

I n a designated t u r n lane but wish t o go through. The penalty f o r 
missing the through lane would be a side t r i p of approximately two 
miles f o r southbound t r a f f i c . 

(2) Bypass f o r emergency v e h i c l e s . 
(3) Bypass space I n case of disabled v e h i c l e s . 
(4) Emergency space f o r disabled v e h i c l e s . 

Connent on elements of design, e t c . : 
a. A l l through movement lanes on E. Marginal Way are o f f s e t t o the west by the 

width of one lane because of right-of-way r e s t r i c t i o n s along the east side. 
This requires the four through lanes t o tr a v e r s e two reverse curves, un­
doubtedly c o n t r i b u t i n g t o some confusion and adding t o overhead s i g n i n g 
d i f f i c u l t i e s . 

b. I n order t o accomodate b e t t e r the peak-hour t r a f f i c demands, the south l e g 
of 1st Avenue S. should have an a d d i t i o n a l approach lane, the south-east-
bound through t r a f f i c should have an a d d i t i o n a l lane between s i g n a l s , and 
the n o r t h l e g of E. Marginal Way should have an added r i g h t - t u r n lane. No 
f u r t h e r a d d i t i o n of lanes could be accomodated by the s t r e e t s r e c e i v i n g 
t r a f f i c from the I n t e r s e c t i o n . The I n t e r s e c t i o n i s t o be e l i m i n a t e d u l t i ­
mately, through the c o n s t r u c t i o n of a grade separation. 

Accidents : 
a. Wherever double t u r n i n g movements take place on surface s t r e e t s there i s 

accident experience i n v o l v i n g v ehicles I n the t u r n i n g lanes. I n view of 
the t r a f f i c volumes, the accident r a t e at the i n t e r s e c t i o n i s r e l a t i v e l y 
low. 

b. The f a c t t h a t the d r i v e r encounters reverse curves through the s i g n a l i z e d 
c o n f l i c t areas appears t o have an e f f e c t on s i g n a l observance and c o n t r i ­
butes t o the " r i g h t angle" accident experience. 

S I 
Figure 2: Looking south on 1st Avenue South at i n t e r s e c t i o n 

w i t h East Marginal Way South 

Figure 3 : Looking south on East Marginal Way toward c h a n n e l i z a t i o n 
f o r i n t e r s e c t i o n w i t h 1st Avenue South Bridge 

Comments by Committee Members 

DONALD H. SIDES- This i s an example of the o f f s e t or braided type of a t -
grade i n t e r s e c t i o n . The large t r a f f i c volumes i n d i c a t e that o p e r a t i o n i s 
at c a p a c i t y ; s marked increase i n t r a f f i c demand w i l l probably hasten the 
u l t i m a t e plan f o r grade separation. 

The number of accidents, while not large i n r e l a t i o n to the t r a f f i c 
volumes, are s i g n i f i c a n t . One could conjecture t h a t a p o s i t i v e median 
through the area, together w i t h large islands at the i n t e r s e c t i o n s , would 
be h e l p f u l i n reducing the number of accidents by i n t e r s e c t i n g movements. 
The accidents ( a l l n o n i n j u r y ) by movements i n the same d i r e c t i o n may be 
In part explained by the evidence of weaving or lane changing. I t i s t o 
be noted t h a t almost a l l of such accidents occur i n the northbound lanes. 
I f not already provided, signs on the approaches advl.sing of the proper 
lane would be h e l p f u l . 

2. WARREN TRAVERS - The p r i n c i p a l capacity problem appears t o be I n the south­
bound d i r e c t i o n , caused by: 

(a) I n s u f f i c i e n t storage capacity (pavement width) on East Marginal 
Way South at the s o u t h e r l y I n t e r s e c t i o n (bridge ramp) f o r movement from 
F i r s t Avenue South. Apparently t h i s movement i s required t o stop a f t e r 
having cleared the n o r t h e r l y c o n t r o l p o i n t , the progression being given t o 
East Marginal Way South. 

(b) The three-phase s i g n a l at the n o r t h e r l y I n t e r s e c t i o n permits 
l o c a l access v i a l e f t turns from northbound East Marginal Way South. Since 
the s i g n a l i n s t a l l a t i o n i s f i x e d time, a p o r t i o n of t o t a l green which other­
wise could be a l l o t t e d t o the two main approaches, i s deviated t o the l e f t 
t u r n I n and flow out of the access roadway d u r i n g every c y c l e . 

I t appears t h a t two thi n g s could be considered here t o Increase capa­
c i t y without a d d i t i o n a l widening. ( I t i s assumed from previous comments 
that t h i s i n t e r s e c t i o n u l t i m a t e l y w i l l be grade separated I n some fashion 
i n l i e u of extensive widening or other s u b s t a n t i a l at-grade improvement.) 

The present three-phase s i g n a l at the n o r t h e r l y i n t e r s e c t i o n could be 
made two-phase by p r o h i b i t i n g the l e f t t u r n from the south i n t o the access 
road; t h i s movement. I f minor, could be routed s t r a i g h t through the i n t e r ­
s e c t i o n and be made t o t u r n r i g h t , beyond the I n t e r s e c t i o n , r i g h t again 
onto F i r s t Avenue and then re-approach the i n t e r s e c t i o n v i a F i r s t Avenue 
South. I t would be "opposed" by l e f t - t u r n i n g t r a f f i c e x i t i n g from the 
access road; however, t h i s would be a normal l e f t - t u r n c o n f l i c t t y p i c a l 
of any two-phase i n t e r s e c t i o n . 

The r e s u l t i n g increased green time per se a l l o t t e d t o the major 
movements at t h i s I n t e r s e c t i o n apparently would not be of too much b e n e f i t 
to through t r a f f i c on East Marginal Way South because of the storage prob­
lem at the s o u t h e r l y i n t e r s e c t i o n . I t should, however, b e n e f i t t r a f f i c 
destined f o r the bridge. 

The storage problem on East Marginal Way South, southbound, at the 
south e r l y I n t e r s e c t i o n could be r e l i e v e d i f i t were possible d u r i n g the 
peak hour t o route through t r a f f i c on East Marginal Way South southbound 
v i a the e x i s t i n g roadway under the bridge approach, thence t o r e j o i n East 
Marginal Way at the i n t e r s e c t i o n immediately south of the F i r s t Avenue 
South bridge ramp. Although somewhat c i r c u i t o u s , through t r a f f i c would 
probably save time over a l l . More i m p o r t a n t l y , however, i t would permit 
a reasonable progression f o r t r a f f i c from the n o r t h on F i r s t Avenue South 
which desires t o continue on East Marginal Way South southbound and r e ­
duce considerably the storage problem at the s o u t h e r l y I n t e r s e c t i o n . I t 
appears, however, t h a t such a r o u t i n g would be extremely d i f f i c u l t t o 
s i g n , p a r t i c u l a r l y d u r i n g the peak hour only. 

A d d i t i o n a l Comments by E. E. LEWARCH -

1. I n r e p l y t o Donald H. Sides: 
a. A 6-inch h i g h , 12-inch wide precast concrete median curb e x i s t s 

between s i g n a l i z e d I n t e r s e c t i o n s . A d d i t i o n a l width of such median would 
have an unfavorable e f f e c t on lane width unless roadway were also widened. 
(Paint markings sketch Is being submitted t o add t o o r i g i n a l drawing t o 
I l l u s t r a t e lane and s t r e e t widths.) 

b. Larger I n t e r s e c t i o n islands might have favorable e f f e c t on accident 
experience, but unfavorable e f f e c t on v e r s a t i l i t y and/or f l e x i b i l i t y of 
movement, e s p e c i a l l y as r e l a t e s t o emergency s i t u a t i o n s . 

c. We concur w i t h a l l other coranents. 

2. I n rep l y t o Warren Travers : 
a. I t Is t r u e t h a t the southbound through movement on E. Marginal 

Way S. i s progressed, but t h i s progression depends on a r e l a t i v e l y low 
number of pr e v i o u s l y stored vehicles between s i g n a l s . During peak periods, 
t h i s storage area Is repeatedly f i l l e d , e l i m i n a t i n g smooth progressive 
movement I n t h i s d i r e c t i o n , and requires primary a t t e n t i o n toward prevent­
ing t h i s movement from b l o c k i n g the north I n t e r s e c t i o n . 

b. The t h i r d s i g n a l phase at the n o r t h i n t e r s e c t i o n f u n c t i o n s p r i m a r i l y 
to cut o f f southbound through t r a f f i c on E. Marginal Way S. and only i n c i ­
d e n t a l l y t o allow the n o n - c o n f l i c t northbound l e f t t u r n . This southbound red 
phase begins almost simultaneously w i t h the onset of red a t the south i n t e r ­
s e c t i o n , l i m i t i n g the number of vehicles stored between c o n t r o l points t o a 
l e v e l compatible w i t h the number able t o enter t h i s storage area from 1st 
Avenue S. Thus the t h i r d phase functions t o all o w storage space f o r the 
southbound l e f t t u r n movement from 1st Avenue S., so th a t t h i s movement w i l l 
not have t o st o r e through the north I n t e r s e c t i o n . 

c. Although the l e f t t u r n movement i n t o the access roadway i n h i b i t s 
the e f f i c i e n c y of the north i n t e r s e c t i o n , i t has not been found necessary 
to d i v e r t that movement. Movements out of the access roadway cause very 
l i t t l e problem. The b e n e f i t mentioned t o t r a f f i c destined f o r the bridge i s 
somewhat dubious i n view of the e x i s t i n g bridge o p e r a t i o n , which Is simul­
taneously at a ra t h e r low capacity due t o i n t e r f e r e n c e of the substandard 
access ramp. I n passing, i t may be mentioned t h a t the bridge i s one of an 
ul t i m a t e p a i r , and the substandard ramp on timber bents Is temporary. 

d. I n regard to the southbound peak hour r e l i e f r o u t e , t h i s roadway Is 
presently a v a i l a b l e at a l l times but i s seldom, i f ever, used as a bypass 
during peak periods. The ch i e f disadvantage, seemingly, i s t h a t there would 
be l i t t l e or no time saved once the d r i v e r has reached the north i n t e r s e c t i o n , 
which he cannot bypass t o reach the r e l i e f r o u t e . 



TRAFFIC VOLUMES 
A.M. Peak Hour 

ADT One-Way Approach 

Painted Street Legend 
"RIGHT ONLY" at 
Approximately 100' 
I n t e r v a l s 

EAST MARGINAL WAY SCUTH 

1.750 

1,550 14,300 

2 3,100 P.M. Peak Hour 

2.000 

1.310 

PARKING 

Extruded Curb 

T r a f f i c I s l a n d 
6" Above Surface THRU US 

TRAFFIC 99 

Fixed-Time 2-Pha8ed Signals 
(Mastered) 

2'X 2 
ignal Control 
& Service US 99 A l l Legends and Paint L l n e i 

Painted White A l l Buttons 12 Concrete 

E . MARGINAL WAY SOUTH 

Wood Pole Locations 
A l l Lanes Emphaal 
Re f l e c t o r l z e d Line 
E x t r e m i t i e s of Da 
St 10' I n t e r v a l s 
Lines. Fixed-Time 3-phaae Signal 

rMastered) 
Cenent Co Gypaun Co. 

SIGNAL PHASING 
E. MARGINAL WAY S . & 1ST AVE. S. BRIDGE 

E. MARGINAL WAY S. & 1ST AVT 

C O c u r b Lane Right 
« A l l Curb L«ne Right 

* t A l l Tlm«» ACCIDERTS 5-1-60 to 5-1-61 

E. M.rgin.1 W.y S. and l . t Ave. S 
73-60 H-26-60 ^-15-61 

9-17-60 9-16-61 

E. K . r g l t i . 1 w.y S. and l . t Av.. S. Brl<ig, 

I n j u r y 
12-13-60 6-14-60 7- 27-»0 

NOTE: Accident Record f o r One Year A f t e r 
de.tgn 1. «• f o l l o w . : 

8- K-60 
F . t . l 1 
I n j u r i e l 7 

7-60 
Property D » g e 45 

1-13-61 7--)0-60 2-9-61 

4-29,61 1-28-61 B.22-60 2-13-61 4-25-61 

Before Study p o B t i b l e . 

A l l L i g h t i n g Mercury V.por Type EH-1 400 W.tte 
21,000 lumens 

I n j u r y 

EXAMPLE F O - 2 
W A S H I N G T O N , S E A T T L E 

1 S T A V E N U E B R I D G E , S O U T H - E A S T M A R G I N A L W A Y , S O U T H ( U S 9 9 ) 



EX/-MPLE FO-3 

c a t i o n Submitted by 

DELAWARE, Hockessln Ernest A. Davidson 
Lancaster Pike - Yorklyn Road (Road 257) Chief Engineer 

Delaware State Highway Department 
P. 0. Box 151 
Dover, Delaware 

Date Opened to T r a f f i c 

June 14, 1955 

Type o f I n t e r s e c t i o n 

4-way Oblique 

Physical Data 

Grades ; None over 37. 
Surface Type 
Roadways: Cement concrete 
I s l a n d s : 8" depressed, w i t h t o p s o l l and seed center 
Shoulders: 10 f e e t wide, s e l e c t borrow 
Curbs: 8" parkway r e f l e c t i n g curb 
T r a f f i c Control Devices 
Markings: Standard Delaware State Highway Department markings of yellow and 
white 
A b u t t i n g Property: Slowly developing area on a new through highway by-passing 
the v i l l a g e of Hockessln 

T r a f f i c Data 

Speeds; Lancaster Pike 50 MPH 
Yorklyn Road 50 MPH 

Pedestrian: No pedestrian p r o v i s i o n s — s m a l l volume 

Operational C h a r a c t e r i s t i c s 

Comment on o v e r - a l l operation of the channelized i n t e r s e c t i o n : 

Lancaster Pike i s a secondary main I n t e r c i t y highway. Hockessln l i e s near 
the l i m i t s of the Wilmington commuting area. The highway was b u i l t about 
ei g h t years ago, by-passing the v i l l a g e of Hockessln t o the east. 

The m a j o r i t y of t r a f f i c i s through. The secondary flow i s t h a t between 
Wilmington and Yorklyn, followed by Wilmington-Hockessin. 

Because of the r e l a t i v e l y minor t r a f f i c volumes, t h i s i n t e r s e c t i o n has 
operated f r e e l y . Local residents have requested a s i g n a l but i t has not 
been found warranted. 

I f t h i s i n t e r s e c t i o n were being designed today, or i f a s i g n a l i s ever 
warranted, the through highway should be widened t o four lanes I n order 
to give through t r a f f i c a chance t o pass w a i t i n g l e f t - t u r n e r s . 

The accident record i s q u i t e good. 

Figure 2: Looking east on Yorklyn Road, showing general d e t a i l s of i n t e r ­
s e c t i o n as seen by d r i v e r on western approach. 

Comments by Committee Members 

1. ROBERT E. DUNN - This I n t e r s e c t i o n w i t h i t s 135 degree oblique angle cross­
in g of v e h i c l e paths has approximately 1 3/4 times the r e l a t i v e speed and 
3 1/2 times the impact energy as would be involved i n a c o l l i s i o n of vehicles 
at a 90 degree angle I n t e r s e c t i o n . The basic c o n d i t i o n w a r r a n t i n g channeli­
z a t i o n i s t h e r e f o r e not corrected i n t h i s case, even though c e r t a i n p r i n c i ­
ples of c h a n n e l i z a t i o n are applied and some improvement i n o p e r a t i o n i s 
derived. 

The separate r i g h t - t u r n d i r e c t i o n a l lanes I n the east and west quadrants 
merge t u r n i n g and through t r a f f i c streams at small angles. The separate 
l e f t - t u r n d i r e c t i o n a l lanes i n the same quadrants separate some of the 
c o n f l i c t points on Lancaster Pike. I n doing so, however, other oblique 
angle crossings of v e h i c l e paths are created on Yorklyn Road a t the en­
trances t o the l e f t - t u r n d i r e c t i o n a l lanes; and an i n t e r s e c t i o n area 
approximately 350 feet i n length i s created on the free-moving, higher-
volume Lancaster Pike. 

S e t t i n g aside a l l the p r a c t i c a l l o c a l f a c t o r s t h a t may have in f l u e n c e d t h i s 
design, the t h e o r e t i c a l a p p l i c a t i o n of ch a n n e l i z a t i o n p r i n c i p l e s would have 
c a l l e d f o r the re-alignment of the minor volume Yorklyn Road t o approach and 
i n t e r s e c t the Lancaster Pike at a r i g h t angle. Separate d i r e c t i o n a l lanes 
could then be provided f o r the major r i g h t - t u r n i n g volumes t o separate some 
points of c o n f l i c t . A l l l e f t - t u r n i n g and cross movements would be confined 
and a p p r o p r i a t e l y designed f o r i n the small area of c o n f l i c t of the i n t e r ­
s e c t i o n proper. This type of 90 degree i n t e r s e c t i o n design would have s a t i s ­
f i e d the warrant c o n d i t i o n and the f i v e basic c h a n n e l i z a t i o n p r i n c i p l e s 
Involved i n t h i s p a r t i c u l a r case, 

2. CHARLES J. KEESE - The review and comments by Mr. Dunn are q u i t e p e r t i n e n t . 
The complexity of the d i r e c t i o n a l t u r n i n g lanes and the number of c o n f l i c t 
points created on both roads are very undesirable f e a t u r e s . 

The photographs (Figures 1 and 2) I n d i c a t e inadequate s i g n i n g f o r t h i s 
complex treatment, 

As suggested by Mr, Dunn, re-alignment of Yorklyn Road t o approach and 
i n t e r s e c t Lancaster Pike at a r i g h t angle would have been the appropriate 
answer. Although volumes are now q u i t e low, the i n t e r s e c t i o n w i l l have t o 
be redesigned i f volumes should increase appreciably. 

This design would be d i f f i c u l t , i f not impossible, t o s i g n a l i z e . 

A d d i t i o n a l Comments by WILLIAM R. CARROW. T r a f f i c Engineer - We have examined 
the comments by Mr. C. J. Keese, and appreciate his thoughts as t o what 
the i d e a l design of t h i s inters.ection should be i f high t r a f f i c volumes 
become a problem here. 

I t must at f i r s t be pointed out t h a t t h i s i s a very high type design f o r 
such a low volume i n t e r s e c t i o n . The standard c o n f l i c t points have been 
spread over a l a r g e r area i n t h i s case and i t i s f e l t that any changes i n 
the design at the present are unwarranted. 

We r e a l i z e t h a t should s i g n a l i z a t i o n of t h i s i n t e r s e c t i o n become necessary 
at some f u t u r e date, some changes i n design may be necessary. 

Figure I : Looking south on Delaware 4 1 , showing c h a n n e l i z a t i o n of turns 
i n t o and out of Hockessln ( t o r i g h t ) and f l a s h e r . 



R/W Line 

DO HOT 
ENTER Wilmington LM4CASTER PIKE 6 Miles 

R/W Line 
COLLISIOH DIACRAM 

I Accident during 1960 
(Car over-ran road, •kidded 
731' and over-turned) 

I f l E U 

THAFFIC VOLUMES 
DO HOT 
ENTER 

Lancaster 

1960 Rush Hours 
Road ADT AM PH 

Lancaster Pike (Northwest) 5.538 310 450 
(SoutheasC) 5,619 315 455 

Yorklyn Road (West) 1,854 105 150 
(East) 1.398 80 115 

Daily Comiercial T r a f f i c 201 

SIGNALS FLASH 
Lancaster Pike: Amber 
Yorklyn Road: Ked 

EXAMPLE FO-3 
DELAWARE, HOCKESSIN 

LANCASTER P I K E - YORKLYN ROAD 



EXAMPLE FO-4(OFFSET) 

MASSACHUSETTS, Seekonk 
F a l l River Avenue - Highland Ave. 

Type of Intersection 

4-Uay Oblique (Offaet) 

SubmiCCed by 

Bernard B, Twombly, T r a f f i c 
Mink StreeC Engineer 

DeparCmenC of Public Works 
100 Nashua Street 
Boston 14, MassachuseCCs 

Date Opened to _ T r a f f i c 

On J u l y 26,1932 the I n t e r ­
s e c t i o n contained c h a n n e l i z i n g 
islands and semi-actuated 
si g n a l s were o p e r a t i n g w i t h 
a c t u a t i o n on F a l l River Avenue 
(west) and Mink S t r e e t . The 
e n t i r e inCersecCion was r e ­
b u i l t i n 1957, and cen chan­
n e l i z i n g islands were i n s C a l l e d . 
On A p r i l 22, 1957, a semi-
actuated t r a f f i c s i g n a l system 
was put i n t o o peration w i t h 
a c t u a t i o n on Route 114A. How­
ever, t h i s i n t e r s e c t i o n was 
never closed t o t r a f f i c . 

• • M E n a * - * - " , . J / TURN 

.1 

Figure 2; Looking west from another p o s i t i o n 

bituminous concrete. Pavement Type I - l i n two I V 

Physical Data 

Surface Type 
Roadway: 2V' o f Class 
courses. 
I s l a n d s : Grass or bituminous concrete. 
Shoulders: Gravel created w i t h % g a l l o n of M.C. per square yard-sand covered. 
Curbs: Height 6"; Type-granite edging Type SB. 
T r a f f i c C o n t r o l Devices 
Si g n a l s : Semi-actuated c o n t r o l l e r inter-connected 
Markings: White 

T r a f f i c Data 

Design V e h i c l e : C43 
Speeds: Posted 35 MPH 
Pedestrian: Very l i t t l e p e d e s t r i a n movement 

Operational C h a r a c t e r i s t i c s 

Observations of Che o v e r - a l l operaCion of Che new design i n d i c a t e t h a t the 
channelizacion i s very successful. 

We have not found any u n s a t i s f a c t o r y elements of the design nor l i m i t a t i o n s 
of movement or c o n t r o l . 

The design has reduced the accident record f a v o r a b l y , w i t h the current accident 
record IndicaCing chaC Che majoriCy of c o l l i s i o n s are of Che rear-end cype and 
ChaC Chey are not I n excess of the number normally experienced at such a h e a v i l y 
travelled signalized intersection. 

1-1-• i 

Comments by CommiCtee Members 

1. ROBERT E. DUNN - This Is a z°o^ example of bending a minor volume highway 
(Route 114A) t o cross at r i g h t angles, merge aC small angles, and diverge 
from the heavier volume highway (Route 6 ) . The basic p r i n c i p l e s of chan­
n e l i z a t i o n are a p p r o p r i a t e l y a pplied. Although numerous islands are i n ­
v o l v e d , they merely f i l l unusable space and provide w e l l defined channels 
to guide both Che major and minor movements s a f e l y through the wide area 
of the i n t e r s e c t i o n . 

This i n t e r s e c t i o n design w i t h i t s wide separation of c o n f l i c t p o i n t s , 
good v i s i b i l i t y of approach C r a f f i c and raoderaCe volumes, mlghc operaCe 
more e f f i c i e n t l y through the o v e r a l l period of the day witho u t the use 
of t r a f f i c s i g n a l equipment. Whether or not t h i s i s t r u e would be a 
maCter of l o c a l d e t ermination; the p o i n t remains, however, t h a t good 
c h a n n e l i z a t i o n can f o r e s t a l l the need f o r t r a f f i c s i g n a l c o n t r o l . 

2. KARL MOSKOWITZ - This appears t o be a good s o l u t i o n t o a very complicated 
s i t u a t i o n . Normally, we would not favor having as many islands as are 
shown here; however, i n t h i s s i t u a t i o n , i t appears t h a t the i s l a n d s shown 
were necessary. 

Figure 3: Looking northwest 

awSss' 

• 

Figure 1: Looking west Figure 4: Looking east 



NO. 2 

R O U T E 
R O U T E 6 ( F A L L R I V E R A V E . ) A T 
I I 4 A (MINK S T . ) S E E K O N K , M A S S 

R O U T E 6 

4 . 0 0 3 2 . 7 9 4 

D - O I 0 / 3 0 / S 4 

D - 0 9 / 2 4 / 8 5 

L - ? 4 / I T / 5 S 

D - 2 4 / 2 4 / 5 5 

L - O 3 / 2 i / 5 5 

1 1 / 1 6 / 5 5 
W 8 . I 7 B 

0 6 / 1 8 / 3 5 

1.309 0 3 / 2 2 / 5 S 

3.2 82 Z 2 / 1 3 / 5 5 . 
0 - 0 1 2 / 9 / 5 5 . 

L - 6 3 / 2 9 / 6 4 . 

0 1 0 / 2 1 / 5 4 

L - 0 1 / 1 6 / 6 4 4 / 1 6 / 5 4 . D - l 1 2 / 1 7 / 5 4 

L - 0 » / 9 / 5 < 
L - O 6 / 3 0 / 5 4 

L - 0 3 / 1 8 / 5 4 . 

L - l 6 / 2 5 / 5 5 

0 1 0 / 3 0 / 5 4 

»/f/«5 
L - l 1 0 / 2 7 / 3 * D - 0 9 / 1 6 / 5 4 

7 / 2 0 / 9 / 1 0 / 5 5 

L - 0 1 0 / 1 6 / 5 4 
L - 0 3 / 2 5 / 5 4 

D - l 2 / 1 6 / 5 5 
L - 0 1 2 / 9 / 5 5 

P L O T T E D F R O M 

D - l 7 / 1 8 / 5 4 

NO S C A L E 

I N T E R S E a i O N C O U N T O F V E H I C U L A R T R A F F I C - F R O M 
I I A.M. T O 6 P . M . 3 / 3 0 / 5 5 . B E F O R E R E C O N S T R U C T I O N . 

T R A F F I C R E C O R D S . ( T W O Y E A R S ) 

AFTER 
F A L L RIVER 
NEW BEDFORD 2 6 

C A P E COD 

K E E P 

RIGHT 
NO. 2 - R O U T E 6 ( F A L L R I V E R A V E ) AT 

R O U T E I I4A (MINK S T ) S E E K O N K . M A S S 4A 
TO R T E S . I AND lA 
SEEKONK 
PAWTUCKET.A. I . 7 
A T T L E B O R O 1 3 

I I 4 A 
P A W T U C K E T . H . i 7 

TO R O U T E S 
I - lA - 1 9 6 

S M A L L C O M M E R C I A J . E S T A B L I S H M E N T S 

P A W T U C K E T , R. I . 7 
TO R T E S . I ABD lA R E S I D E N T I A L M O T E L 2 1 , 0 0 0 L U M F . N 3300 L U M E N S 6 

P R O V I D E N C E 5 15!2?*PES - l . 8 % — SIGNALS 
AHEAD 

PROVIDENCE 
RHODE I5LAMD-

H A R T F O R D , C T 7 6 
WARNING 
C L U S T E R 

F A L L RIVER 
NEW B E D F O R D 

NEXT L E F T G A S S T A T I O N 

P A C K A G E S T O R E 
T H R O U G H 

STOP 
• • T R A F F I C 

K E E P 
C L U S T E R 

RIGHT 

I I4A 
N E W P O R T 

STRAIGHT AHEAD 

R T E ^ H K E R T H R O U G H 

TSFF^ 
L E F T 
TURN 3 0 0 L U M E N 

S A S S T A T I O N 

' X - < THROUGH 
STOP 

T R A F F I C 

RIGHT 

WARNING 
C L U S T E R 

NO 
PARKING 

J C T . RTES. 6 a I I 4 A R O U T E 

2 1 , 0 0 0 L U M E N R T E M A R K E R 

^ 0 - 1 1 2 / 1 9 / 5 9 

TIMING a SEQUENCE 
S P E E D 

• n i n t 

VM. . I I 

M a i l 

R E S T A U R A N T F A L L R IVER 
NEW B E D F O R D 2 6 

C A P E COD 

K E E P 

R I G H T 

L - 3 9 / 2 0 / 5 9 

D - 2 7 / 1 8 / 5 9 

L - 2 6 / 2 2 / 3 6 

L - 0 9 / 2 6 / 5 8 

L - l 9 / I 7 / 5 T H C M i n i l 

F A L L R IVER 12 
NEW BEDFORD 2 6 

C A P E COD 

I 4 A 
M T HOPE BRIDGE 13 
NEWPORT. It 

3 3 0 0 L U M E N 

L - l 9 / 2 8 / 5 7 , ROUTE 6 
L - 0 7 / 5 / 5 8 D-O 2 / 1 3 / 5 8 . 

L - 0 3 / I / 5 S . 

D . 2 1 2 / 2 5 / 5 8 . 

D- l 1 2 / 2 7 / 5 * 

R T E M A R K E R SKiNALS 
AHEAD 

N O T E I S T R E E T L I G H T S A R E M E R C U R Y V A P O R T Y P E . L U M E N S A S S H O W N 

LEGEND L - 0 9 / 1 2 / 5 7 

L - O 5 / 1 7 / 5 9 

L - l 6 / 1 5 / 5 9 

D - 0 1 2 / 1 2 / 5 9 . 

L - 0 5 / 1 0 / 5 9 . 

L - O 1 2 / 2 / 5 8 . 

t D - 0 l l / 2 0 / 5 a 

TIMING a SEQUENCE 

I l i .MI . 7 

VMl.M. a 

MflilMMm Houi lnat Wnlnwm Y W I M 

I l i .MI . 7 

VMl.M. a 

MflilMMm Y . l l O T 

S « c « n i t 4 0 9 3 0 4 

R O U T E 6 0 Y R ft 

MINK S T R R 6 Y 

CAR_ P A R K E _ D _ . A T O P E D E S T R I A N 
S I D E O F R O A D . 

r C A R IN M O T I O N . 

L L I G H T 

0 DARK 

L - l L I G H T I I N J U R E D 

la F I X E D O B J E C T 

^ ^ O V E R T U R N E D V E H I C L E 

A C C I D E H T S P L O T T I D F R O M J U N E I 9 S 7 
12 Y E A R S 

T H R U D E C E M B E R l t S 9 T R A T F I C R E C O R D S . 
» 7 M O N T H S ) 

E X A M P L E F 0 - 4 { 0 F F S E T ) 
M A S S A C H U S E T T S , S E E K O N K 

F A L L R I V E R A V E . ( R O B T I 114A) - H I G H L A N D A V E . ( R O U T E 6 ) - M I N K S T . ( R O U T E 1 1 4 A ) 

50 
F M t 

S C A L E : - I ' - 5 0 ' 



EXAMPLE M-1 

CALIFORNIA, M o d e s t o 

H - S c e n i c - B u r n e y - D o w n e y - K i m b l e S t r e e t s 

T y p e o f I n t e r s e c t i o n 

M u l t l w a y 

P h y s i c a l D a t a 

S u b m i t t e d b y 

D o u g l a s J . Carmody 
D i r e c t o r o f P a r k i n g a n d T r a f f i c 
P. 0. Box 6^2, C i t y H a l l 
M o d e s t o , C a l i f o r n i a 

D a t e Opened t o T r a f f i c 

A b o u t J a n u a r y , 1958 

G r a d e s : The g r a d e s f o r t h e s e s t r e e t s w i l l a v e r a g e .2% t o , 5 % . 
S u r f a c e T y p e 
R o a d w a y s : The s t r e e t s u r f a c e i s a s p h a l t l c c o n c r e t e f r o m c u r b t o c u r b . 
T r a n s i t O p e r a t i o n s : T h i s i n t e r s e c t i o n I s s e r v e d b y t h e M o d e s t o M o t o r Bus S e r ­
v i c e . One l o a d i n g z o n e i s sho w n . 
R i g h t - o f - w a y : T h e r i g h t - o f - w a y a t t h i s l o c a t i o n does n o t a f f e c t t h e i s l a n d 
d e s i g n . 

T r a f f i c D a t a 

D e s i g n V e h i c l e : 6 0 ' C o m m e r c i a l V e h i c l e 
S p e e d s : The p o s t e d s p e e d o n a l l e n t e r i n g l e g s i s 2 5 MPH. I t i s w e l l o b s e r v e d 
and s e l d o m e x c e e d e d . 
A c c i d e n t s : B e f o r e C h a n n e l i z a t i o n - t h e r e w e r e none I n t h e t w e l v e m o n t h s Immed­
i a t e l y p r e c e d i n g , a l t h o u g h t h e r e w e r e s e v e r a l a c c i d e n t s b e f o r e t h a t . 
A f t e r C h a n n e l i z a t i o n - No a c c i d e n t s I n t h r e e and o n e - h a l f y e a r s . 
P e d e s t r i a n : V o l u m e I s v e r y l o w ; p r o b a b l y l e s s t h a n 50 p e r d a y c o n f i n e d i n a l l 
c r o s s i n g s . 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

Comment o n o v e r - a l l o p e r a t i o n o f t h e c h a n n e l i z e d I n t e r s e c t i o n : The i n t e r s e c ­
t i o n o f H, S c e n i c , B u r n e y , Downey a n d K i m b l e was c h a n n e l i z e d as p a r t o f Modes-
t o ' s one-way s t r e e t s y s t e m . I t has b e e n v e r y s u c c e s s f u l b o t h i n r e d u c i n g a c c i ­
d e n t s and as a t r a f f i c s e p a r a t o r . 

Comment o n e l e m e n t s o f d e s i g n w h i c h c o n t r i b u t e t o a n y u n s a t i s f a c t o r y o p e r a t i o n : 
B e c a u s e o f b u s i n e s s i n t h e a r e a m o r e o p e n i n g s h a d t o be made t h a n w e r e d e s i r e d . 
H o w e v e r , t h e s e a d d i t i o n a l o p e n i n g s , w h i c h a r e u n c o n t r o l l e d , h a v e n o t p r o d u c e d 
o n e s i n g l e a c c i d e n t i n t h e t h r e e and o n e - h a l f y e a r s t h e I s l a n d has b e e n i n o p ­
e r a t i o n . 

G e n e r a l Comment: We, i n t h e p a s t , h a v e u s e d m o s t l y r a i s e d b a r s f o r c h a n n e l i ­
z a t i o n , b u t a r e now b e g i n n i n g t o u s e c o n c r e t e r a i s e d i s l a n d s . The c h a n g e t o 
c o n c r e t e i s l a n d s f r o m r a i s e d b a r s I s b e c a u s e o f t h e h i g h m a i n t e n a n c e c o s t o f 
r a i s e d b a r s . 

F i g u r e 1 : L o o k i n g s o u t h w e s t f r o m SCENIC DRIVE 

Comments b y C o m m i t t e e Members 

1 . ROBERT E. DUNN - The i n a u g u r a t i o n o f t h e one-way s y s t e m e l i m i n a t i n g t h e 
number o f c o n f l i c t p o i n t s p r o b a b l y h a d more e f f e c t o n t h e o p e r a t i o n s a t 
t h e i n t e r s e c t i o n t h a n d i d t h e c h a n n e l i z a t i o n . 

The s e r a i - c u r b e d i s l a n d s c o r r e c t t h e w a r r a n t c o n d i t i o n and s a t i s f y 
t h e p r i n c i p l e s I n v o l v e d , H o w e v e r , t h e t y p e o f c u r b i n g u s e d a n d t h e 
s e r v i c e s t a t i o n o p e n i n g r e d u c e t h e p o t e n t i a l e f f e c t i v e n e s s o f t h e c h a n ­
n e l i z a t i o n . 

A s i n g l e r a i s e d I s l a n d and m e d i a n d i v i d e r f o r m e d b y a c o n t i n u o u s 
c u r b w o u l d be mor e e f f e c t i v e b y : 

a. R e d u c i n g t h e p o t e n t i a l h a z a r d o f w h e e l a n d u n d e r c a r r i a g e damage 
t o v e h i c l e s . 

b . P r o v i d i n g a b e t t e r i s l a n d p r o f i l e f o r a l l w e a t h e r a n d l i g h t 
c o n d i t i o n s . 

c . C r e a t i n g a b e t t e r p l a t f o r m f o r i n s t a l l a t i o n o f t r a f f i c s i g n s . 
d. E s t a b l i s h i n g a more p o s i t i v e and s a f e r t r a f f i c c o n t r o l . 

2. GEORGE J . FISHER - I c o n c u r w i t h Dunn's comments. The c h a n n e l b e t w e e n t h e 
t w o i s l a n d s s h o u l d be e l i m i n a t e d t o s i m p l i f y o p e r a t i o n . 

A d d i t i o n a l Comments b y DOUGLAS J . CARHODY - R a i s e d t r a f f i c b a r s o f f e r a g r e a t e r 
s a f e t y f a c t o r t o m o t o r i s t s t h a n a s i n g l e r a i s e d i s l a n d f o r m e d b y c o n t i n ­
u ous c u r b s b e c a u s e : r a i s e d b a r s a r e o n l y 3" h i g h ; t h e a v e r a g e c o n t i n u o u s 
c u r b i s 6" ( p l u s ) h i g h . T h e r e a r e f e w i f a n y a u t o m o b i l e s I n t h e w o r l d 
m a n u f a c t u r e d t h a t h a v e u n d e r c a r r i a g e s l o w e r t h a n 3"--most a r e 5 o r mor e 
I n c h e s a b o v e t h e p a v e m e n t . 

F i g u r e 2: R a i s e d T r a f f i c B a r s 



TRAFFIC VOLUMES 
A f t e r C h a n n e l i z a t i o n 

S t r e e t 24 Hour Peak Hour 

H S t r e e t 5,553 5 8 4 
Downey 6,299 605 
B u r n e y 1,532 223 
S c e n i c 12,054 1,251 
K i m b l e 603 65 

— 2500 Lumen S t r e e t L L g h t 

STOP 

4" Dl«. W h i t e M a r k i n g B u t t o n RIGHT 4" Lane L i n e ( W h i t e ) 
W h i t e P a i n t e d S t o p Ba 

DOWNEY AVENUE 

W i t h 
t o r s 

4 RIGHT DO NOT 
ENTE 

DOWNEY AVENUE 

ONE WAi 
D r i v e w a y 

I 1-STOP 

U l a n d 

NOT 
ENTER 

ONE WAY 

DOHNEY DOWNEY 
One Way 

0 ' 5 ' 1 0 ' 2 0 ' 4 0 ' 

E X A M P L E M - 1 
C A U F O R N W , M O D E S T O 

H STREET - S C E N I C DRIVE - BURNEY STREET - DOWNEY STREET - KIMBLE STREET 
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TRAFFIC FLOW DIAGRAM Movement 1958 ADT Peak H o u r 

A T 4 0 

B j 3 9 0 0 ^ 
D -1000 -70 
E 1 5 0 
F 1 9 0 0 1 0 0 
Gj 8 0 
H I 4 5 0 
I 5 1 5 0 1 2 0 
j j 3 0 
K 2 6 0 0 3 6 0 
L 5 0 
M 1 3 0 0 6 0 
N j 10 

47» C o m m e r c i a l T r a f f i c 
D e s i g n V e h i c l e : 0 5 0 

To T e x a r k a n a 

MAIN STREET 

US 82 STATE HIGHWAYS NOS. 19 a n d 132 

f ^ ^ ^ A n g l e P a r k i n e 

A 
• B u i l d i n g L i n 

it i 

- 3 6 ' . 
5' 

C r o s s Walk 

DO NOI 
ENTER 

— N O 
RIGHT j> 
TURN 

u i d e S i g n 
A s s e m b l y 

P a r a l l e l P a r k i n g 

C o l u m b i a C o u n t y 
C o u r t h o u s e ONE WAH 

•YIELD \ 

S e c t i o n Removed 
G u i d e S i g n 
Assembl^i 

B u i l d i n g L i n e 

G u i d e S i g r 
A s e e m b l v 

YTF.LC 

R I G H l 
TURM 

DO NOT CME WAY 
ENTER 

C i ^ s s "walk 

CroEG W a l l 

3- ^ p a r k i n g Lane ONE WAY 
TllRN 

B u i l d i n g L i n e 
SECTION A-A 

fe ' Ma? G u i d e S i g n A s s e m b l y : EASTBOOND SOUTHBOUNE 
ARKANSAS ARKANSAS 

82 19 
DIRECTIONAL ARROW 

Roadway 

I 

• B u i l d i n g L i n e -

MAIN STREET A s p h a l t 

P a r a l l e l P a r k i n g 
B o t h S i d e s 

US 82 t o E l D o r a d o 

- B u i l d i n g L i n e -

N o t e : P r o h i b i t P a r k i n g W i t h i n 2 0 ' o f P e d e s t r i a l 
C r o s s w a l k s a t I n t e r s e c t i o n s 

160' 

L E ,N F E E T EXAMPLE M - 2 
ARKANSAS, MAGNOLIA 
C O U R T H O U S E SQUARE 



EXAMPLE H-3 

IDAHO. T w i n F a l l s 
E a s t F i v e P o i n t s 

T y p e o f I n t e r s e c t i o n 

H u l t l - w a y 

S u b m i t t e d b y 

E. L. M a t h e s 
A s s i s t a n t S t a t e H i g h w a y E n g i n e e r 
I d a h o D e p a r t m e n t o f H i g h w a y s 
P. 0. Box 8 7 9 , B o i s e , I d a h o 

D a t e Opened t o T r a f f i c 

O c t o b e r , I 9 6 0 

;; 0,4' C r . g r a v e l b a s e . 
' maximum. 

3/4" h i g h . 

P h y s i c a l D a t a 

G r a d e s : 0^ 
S u r f a c e T y p e 
Roadways: 0.3' P l a n t m i x b i t u m i n o u s s u r f a 
3/4" maximum; 0.8' C r . g r a v e l b a s e c o u r s e 
I s l a n d s : P a v e d w i t h , 1 7 ' p l a n t m i x b i t u m i n o u s s u r f a c i n g . 
S h o u l d e r s : N o n e ; o n l y C r a v e l w a y s w i t h c o n c r e t e c u r b a n d g u t t e r . 
C u r b s : 6" h i g h c o n c r e t e c u r b and g u t t e r . 
T r a f f i c s e p a r a t o r and l e f t t u r n b a y a r e ' 
T r a f f i c C o n t r o l D e v i c e s 
L i g h t i n g : A l l s t r e e t l i g h t s a r e 2 1 , 0 0 0 l u m e n m e r c u r y v a p o r , 3 0' f r o m 
p a vement o n 8' m a s t a r m s . 

T r a f f i c D a t a 

D e s i g n V e h i c l e : 0 5 0 
S p e e d s : Speed l i m i t 25 MPH 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

ComDents o n o v e r - a l l o p e r a t i o n o f t h e c h a n n e l i z e d I n t e r s e c t i o n : " B e f o r e t h e 
c h a n n e l i z i n g was c o n s t r u c t e d t h e t r a f f i c p a t t e r n i n d i c a t e d t h a t due t o t h e 
l a r g e e x p a n s i o n o f p a v e m e n t , d r i v e r s w e r e o f t e n c o n f u s e d as t o t h e p r o b a b l e 
a c t i o n o f o t h e r s . S i n c e t h e r e c o n s t r u c t i o n w i t h c h a n n e l i z a t i o n t h e t r a f f i c 
movements a r e d i r e c t e d a n d c o n f i n e d i n t h e p r o p e r c h a n n e l s . 

F i g u r e 2: L o o k i n g w e s t a f t e r c o n s t r u c t l o i 

F i g u r e 5: L o o k i n g s o u t h e a s t o n M a i n a f t e r c o n s t r u c t i o n 

F i g u r e 3: L o o k i n g n o r t h a f t e r c o n s t r u c t i o n 

I7i ' 

Comments b y C o m m i t t e e Members 

1 , IRV. WEINBERG - C h a n n e l i z a t i o n i n s t a l l e d i s u n c o m p l i c a t e d a n d b r e a k s up 
t h e f o r m e r w i d e e x p a n s e o f p a v e m e n t i n t o d i r e c t c h a n n e l s f o r t r a f f i c t o 
f o l l o w . I t s h o u l d w o r k v e r y e f f e c t i v e l y . 

W i t h t h e d i s t a n c e b e t w e e n c u r b s as g r e a t as I t I s o n K t m b e r l e y Road 
a t B l u e L a k e B l v d . , t h e t r a f f i c s e p a r a t o r b e t w e e n w e s t b o u n d and l e f t 
t u r n i n g ( t o s o u t h o n B l u e L a k e B l v d . ) t r a f f i c c o u l d be made w i d e e n o u g h 
t o s e r v e as a p e d e s t r l a l r e f u g e i s l a n d (2 o r 3 f t . w i d e ) , 

2. EUGENE HAIER - The s u c c e s s o f t h i s c h a n n e l i z a t i o n p r o j e c t i s e v i d e n c e d b y 
t h e d r a m a t i c i m p r o v e m e n t I n a c c i d e n t e x p e r i e n c e . A l t h o u g h t h e c h a n n e l i ­
z a t i o n may h a v e b e e n an i m p o r t a n t f a c t o r , t h e b e f o r e and a f t e r p h o t o g r a p h s 
I n d i c a t e t h a t t h e c h a n n e l i z a t i o n p r o j e c t p r o v i d e s a n o c c a s i o n f o r t h e i n ­
s t a l l a t i o n o f i m p r o v e d l i g h t i n g , m o d e r n i z a t i o n o f t r a f f i c s i g n a l c o n t r o l s , 
more e f f e c t i v e i n f o r m a t i o n s i g n s and I m p r o v e d p a v e m e n t m a r k i n g s . 

The g e o m e t r i c d e s i g n o f t h e c h a n n e l i z a t i o n a p p e a r s q u i t e a d e q u a t e and 
t h e one-way t r a f f i c movement o n M a i n A v e n u e a n d M i n i d o k a A v e n u e w e s t o f 
B l u e L a k e s B o u l e v a r d h a v e c o n t r i b u t e d t o t h e s i m p l i f i c a t i o n o f a c o m p l e x 
I n t e r s e c t i o n . 

a l Comment b y E. L. MATHES - We c o n c u r I n Mr. I . W e i n b e r g ' s comment 
t h a t t h e t r a f f i c s e p a r a t o r s c o u l d be made w i d e r t o s e r v e as p e d e s t r i a n 
r e f u g e i s l a n d s . H o w e v e r , due t o l i g h t p e d e s t r i a n t r a f f i c and t h e c o s t 
I n v o l v e d I n g e t t i n g a d d i t i o n a l r l g h t - o C - w a y C h l s f e a t u r e was n o t p r o v i d e d . 

F i g u r e 1 : L o o k i n g w e s t b e f o r e c o n s t r u c t i o n 
F i g u r e 4: L o o k i n g s o u t h a f t e r c o n s t r u c t i o n 



COLLISIGN DIAGRAM 
34 M o n t h s P r i o r t o C o n s t r u c t i o n 

16 A c c i d e n t s 
1 I n j u r y 

3 S i 

1 9 6 0 ADT TRAFFIC VOLUMES 
CDHV 7. i n P a r e n t h e s i s ) ACCIDENT RECORD 

S i n c e C o n s t r u c t i o n ( 8 M o n t h s ) 
No A c c i d e n t s 

2' X 2 
IDAHO 5 0 
US 93 

e 9925 KIMBERLY ROAD 
2%) 

A v e . H o u r - 799 
Peak H o u r : 11-12 AM- 6 9 6 
Peak H o u r : 11-12 AM- 696 

4-5 PM- 1013 
207„ C o m n e r c i a l T r a f f i c 

t o t a l L e f t T u r n , 8 H o u r s = 1 
T o t a l R i g h t T u r n , 8 H o u r 6 = 939 

PARKING 

9-18-60 1 2-11-58 I P 

PARKIHG 
AMY 
T I M t 

2-3-60 lOP 
6-19-58 5P 

— 4 1-59 2P 
P e d e s t r i a n 

Av?". H o u r - 14 Peak H o u r : 3-4- 82 5-17-56 IQA 

4" W h i t e S t r i p e s 
l L - 1 - 8 ' HR D e t e c t o r 

22' f r o a i S t o p B * r 
3-6' HR D e t e c t o r s 
155' f r o m S t o p Ba 

_ 1 _ 6 ' HR D e t e c t o r 
\ 9 0' f r o m S t o p B * r \ 

^ ^ p a i n t e d Mfid 

K I M B E R L Y ROAD 

S 89 31'E 

35' C/4 C e d a r P o l e 
W i t h P o l e Top P i n e 

C o ^ i n a t i o n T r a f f i c S i g n a l . S t r e e t L i g h t P o l e 
S C A L E 

20 40 60 80 

\—Power power S o u r c e P o l e 
£or S i g n a l s & L i g h t i n g 

Z-6' HR D e t e c t o r s 
55' f r o m S t o p B a r 

S e r v i c e S t a C L o n 

SIGNAL SEQUENCE CHART 
I 

H E A D N U M B E R 
PHASE 

ie CLEARANCE 

R E G U L A R 

JA CLEARANCE 

E X A M P L E M - 3 
IDAHO, TWIN FALLS 
EAST FIVE POINTS SIGNAL PHASING 



EXAMPLE H-4 

OREGON, P o r t l a n d 
US 26 - C a n y o n Rd. - SW 5 8 t h A v e . 
SW S k y l i n e B l v d . - SW C a n y o n C t . -
SW Humphrey B l v d . 

S u b m i t t e d b y 

F. B. C r a n d a l l , T r a f f i c E n g i n e e r 
O r e g o n S t a t e H i g h w a y D e p a r t m e n t 
S a l e m , O r e g o n 

D a t e Opened t o T r a f f i c 

November, 1 9 5 4 
T y p e o f I n t e r s e c t i o n 

M u l t i - w a y 

P h y s i c a l D a t a 

S u r f a c e T y p e 
Roadways: A s p h a l t l c c o n c r e t e p a v e m e n t s e x c e p t t h a t C a n y o n Road (US 2 6 ) 
ha s a 1 % " a s p h a l t l c c o n c r e t e s k i n c o a t o v e r c o n c r e t e p a v e m e n t . 
I s l a n d s : The s m a l l n a r r o w I s l a n d s o n t h e n o r t h e r l y s i d e o f t h e m a i n 
I n t e r s e c t i o n a r e c o n c r e t e , 7" h i g h . The l o n g n a r r o w m e d i a n s e p a r a t o r s 
a l o n g C a n y o n Road (US 2 6 ) I n t h e m i d d l e o f t h e i n t e r s e c t i o n a r e n o n -
m o u n t a b l e c o n c r e t e , 7" h i g h . 
S h o u l d e r s : A l l s h o u l d e r s n o t shown o n t h e d r a w i n g a r e g r a v e l , a p p r o x i m a t e l y 
2' w i d e . 
T h e bus s t o p s a r e p a v e d . 
T r a f f i c C o n t r o l D e v i c e s 
M a r k i n g s : P l a i n l i n e s a r e y e l l o w ; a s o l i d y e l l o w s t r i p e o u t l i n e s t h e J i g g l e 
b a r a r e a s . 

J i g g l e B a r s a r e 2^" h i g h . 

T r a f f i c Data 
D e s i g n V e h i c l e : F o r movements r e c e i v i n g t r a f f i c s i g n a l I n d i c a t i o n t h e 
D e s i g n V e h i c l e I s C50; f o r o t h e r movements P o r SU. 

O p e r a t i o n a l C h a r a c t e r i s t i c s 
T h i s I n t e r s e c t i o n I s some f o u r m i l e s d i s t a n t f r o m t h e P o r t l a n d c e n t r a l 
b u s i n e s s d i s t r i c t a n d s e r v i c e s c o m m u t e r - t y p e t r a f f i c w i t h c o r r e s p o n d i n g 
r e l a t i v e l y h i g h p e a k h o u r s . O v e r a n d a b o v e t h e c o m r a u t e r - t y p e t r a f f i c , 
US 26 I s a p r i n c i p a l f e e d e r h i g h w a y b e t w e e n t h e P o r t l a n d a r e a and c o a s t 
p o i n t s and e x p e r i e n c e s some h i g h s e a s o n a l p e a k s i n t h e way o f r e c r e a t i o n a l 
t r a f f i c . T h i s p a r t i c u l a r I n t e r s e c t i o n has r e c e n t l y b e e n r e m o d e l e d w i t h a 
" t i g h t " d i a m o n d - t y p e I n t e r c h a n g e . 

A l t h o u g h p r o b a b l y n o t p a r t i c u l a r l y p e r t i n e n t t o c h a n n e l i z a t i o n a s p e c t s , I 
m i g h t m e n t i o n t h a t t h e g r a d e s a t t h i s i n t e r s e c t i o n a r e a t t h e c r e s t o f a 
v e r t i c a l c u r v e w i t h r e s p e c t t o t h e m a i n l i n e , US 2 6 , and d u r i n g i c y a n d 
snow c o n d i t i o n s i t i s n e c e s s a r y t o p u t t h e s i g n a l s o n f l a s h i n g o p e r a t i o n , 
w i t h f l a s h i n g amber t o US 26 a n d f l a s h i n g r e d t o t h e c r o s s r o a d t o p r e c l u d e 
a Jam-up o n t h e m a i n l i n e . 

0, 

F i g u r e 1 : A e r i a l v i e w . AFTER c h a n n e l i z a t i o n . 

Comments b y C o m m i t t e e Members 

1 . GEORGE J . FISHER - A p p e a r s t o be a n e c o n o m i c a l and e f f e c t i v e t r e a t m e n t . 
L e f t - t u r n s t o r a g e l a n e s w e l l a d j u s t e d as t o l e n g t h , f o r v o l u m e s h a n d l e d . 

C o u l d n ' t i n t e r s e c t i o n be s p e e d z o n e d t o r e d u c e r e a r - e n d c o l l i s i o n s ' ; 
T r a f f i c e f f i c i e n c y i s l o w anyhow a n d a r e d u c e d s p e e d w o u l d n o t h u r t much. 

L o o k s l i k e a " n a t u r a l " f o r t h e i n t e r c h a n g e w h i c h was b u i l t l a t e r . 

2. DONALD H. SIDES - The " a f t e r " t r e a t m e n t was e f f e c t i v e i n r e d u c i n g a c c i ­
d e n t s , p a r t i c u l a r l y t h e u s u a l l y s e r i o u s t y p e b e t w e e n t h r o u g h and t u r n i n g 
v e h i c l e s . The n u m b e r , l i o w e v e r , r e m a i n e d l a r g e a f t e r p r o v i s i o n o f t h e 
c h a n n e l i z a t i o n w h i c h siiRP,esCs t h a t his-h a p p r o a c h s p e e d s and l i m i t e d 
s i g h t d i s t a n c e a t t h e c r e s t i n t e r s e c t i o n may l)e c a u s a t i v e f a c t o r s . The 
v e r t i c a l g e o m e t r y , a 7 0 0 - f o o t v e r t i c a l c u r v e t o g e t h e r w i t h f i v e p e r c e n t 
a p p r o a c h g r a d e s , i s s u i t a b l e f o r a d e s i g n s p e e d o f a b o u t 45 m i l e s p e r 
h o u r . I t i s p o s s i b l e t h a t t h e a c c i d e n t r e c o r d e n t e r e d i n t o t h e d e c i s i o n 
t o p r o v i d e a n i n t e r c h a n g e . 

A d d i t i o n a l Coniments b y F. B. CR/'ND/'LL - Comments o n t l i i < i e x a m p l e sugc.e: 
z o n i n g as a means o f r e d u c i n g r e a r - e n d t y p e a c c i d e n t s . T h e r e was i 
s p e e d zoning at 35 MPH o n t h e m a i n l i n e t h r o u g h t h i s i n t e r s e c t i o n 
s h o u l d p r o b a b l y be i n d i c a t e d o n t h e p l a n ) . 

W i t h r e g a r d t o t h e comment, " . . . t h e a c < i d e n t r e c o r d e n t e r e d 
d e c i s i o n t o p r o v i d e an i n t e r c n a n g e " , t h e w a r r a n t and d e s i r a b i l i t y 
v i d i n g a n i n C e r c h a n i ; e was e v i d e n t a t t l i e t i m e t h e c h a n n e l i z a t i o n > 
s t a l l e d . The o n l y d e t e r r e n t t o c o n s t r u c t i o n o f d i e i n t e r c h a n g e a t 
o u t s e t was f i n a n c e , a n d c h a n n e l i z a t i o n was c o n s i d e r e d a n I n t e r i i 
m e nt as w o u l d p r o v i d e some m e a s u r e o f i m p r o v e m e n t c o m m e n s u r a t e 
and m o n i e s a v a i l a b l e a t t h e t i m e . 

i t s p e e d 
; i g n e d 
( t h i s 

o f p r o -
ras t n -
t h e 

t r e a t -
t h c o s t 

f-^dois 

35913UO0 

3AV ^ 



C O L L I S I O N DIAGRAM 
F o r One Y e a r Att»r C h a n n e l I r a t t o n 

F a t a l 
H o n - F a t a l 
P r o p e r t y D w a g c 29 
T o t a l A c c i d e n t s 34 

W. MOHTGOfeHY ST 

TRAFFIC VOLUMES 

M. Peak M. Peal A v e . D a l l y 
412 

8 8 3 6 
313 
126 
525 
104 
345 

7918 
1302 

H e v i t t , & H u r a p h r e y ) 2 1 5 7 
50 

P e v e d P a r k i n g L o t 

On« Vmy 

Movement 
( C a n y o n Rd.) 
( C a n y o n Rd.) 
( C a n y o n Rd.) 
(S.M. 5 8 t h A v e . ) 
( S k y l i n e B l v d . ) 
( C a n y o n C t . ) 
( C a n y o n Rd.) 
( C a n y o n Rd.) 
( C a n y o n Rd.) 
( S c h o l l ' s F. Rd. , 
( K e l l y Rd.) 

. Ot .v .1 S b o « V 4 " R/W L i n . 

To B e . v e r t o r 

STOP , ^ ^ _ ^ 

[ I _ R . I . ed_A.Sh4l t J i ^ g l e M r a J ^ ~ _ « L _ _ \ l / 6 ' C o n c r e t e 1 1 _ - 2 0 0 ' — — S 

= — rVv' — — = : ~ — - 1 1 ^ • , I — t r ! -Aiti- - ) i U i r 

* • C r « ^ l nmtUmi -Rocii R . t.lnln« w.U ^ — Eat . 857< Speed " 50 MPH 

-Z.. 857. S p . . - - " « • « 

g. O l « l 

THREE PHASE SEMI-ACTUATED TRAFFIC SIGNAL SEQUENCE 

niaae A 

V 
i 

+57. Grade 

Phase C 

f s o ' PavcMnt 
700' C r e a t V e r t i c a l C u r v a +57. Grade 

h t - Daahed Lane L l n « -

n a K h e 3 ~ L a n e L i n e - " c A i f f o s i a w J l 

To P o r t l a n d -
Edge o f Pavement 

S. U, HUHPHREY BLVD. (New C o n s t r u c t i o n ) 

•When l e f t t u r n a c t u a t i o n from one d i r e c t i o n o n l y , 
p h a s e C I o r 02 r e p l a c e s p h a s e C. 

NOTE: D e s t i n a t i o n S i g n s Mot Shown 

20,000 LuMcn M e r c u r y - V a p o r L w l n a l r e U n i t on 30' P o l e E X A M P L E M - 4 
O K G O N , P O R T I A N D 

D » 2S - s . w . 5 8 I H A V E N U I - S . W . S K Y I I N S »OUL£V*IlD - S . W . CANYON C T . - S . W . H U M P H K Y B L V D . 



EXAMPLE M-5 

DISTRICT OF COLUMBIA. W a s h i n g t o 
C o n s t i t u t i o n A v e n u e - M a r y l a n d 
A v e n u e - 2 n d S t r e e t , N. E. 

T y p e o f I n t e r s e c t i o n 

M u l t i w a y 

P h y s i c a l D a t a 

S u b m i t t e d b y 

F r a n c i s E. T w i s s , D e p u t y D i r e c t o r f o r 
T r a f f i c E n g i n e e r i n g and O p e r a t i o n s 
D i s t r i c t o f C o l u m b i a D e p a r t m e n t o f 
H i g h w a y s and T r a f f i c 
W a s h i n g t o n , D. C. 

D a t e Opened t o T r a f f i c 

L a t e 1936 

G r a d e s : None o v e r 3% 
S u r f a c e T y p e 
Roadways; 2" a s p h a l t c o n c r e t e o v e r r e i n f o r c e d c o n c r e t e b a s e , 
i s l a n d s : E a r t h ( g r a s s ) 
S h o u l d e r s : P a r k i n g l a n e s a r e same c o n s t r u c t i o n as r o a d w a y . 
C u r b s : 9" g r a n i t e b a r r i e r t y p e . 
T r a f f i c C o n t r o l D e v i c e s 
M a r k i n g s : Pavement m a r k i n g s a l l «^lte. 
T r a n s i t O p e r a t i o n s ; Bus s t o p s n o t l o c a t e d i n c h a n n e l i z a t i o n ; l o a d i n g a n d u n ­
l o a d i n g o p e r a t i o n s f r o m p a s s e n g e r c a r s and t a x i s o c c u r . 

T r a f f i c D a t a 

D e s i g n V e h i c l e : C50 
S p e e d s : 25 MPH l e g a l s p e e d 
A c c i d e n t s : D u r i n g 12 m o n t h s p r i o r t o c o n s t r u c t i o n t h e r e w e r e 19 a c c i d e n t s o f 
w h i c h f o u r w e r e p e r s o n a l I n j u r y a n d 15 w e r e p r o p e r t y damage. 
I n t h e y e a r f o l l o w i n g c o n s t r u c t i o n t h e r e w e r e n i n e a c c i d e n t s o f w h i c h f o u r 
w e r e p e r s o n a l I n j u r y a n d f i v e w e r e p r o p e r t y damage. 

O p e r a t i o n a l C h a r a c t e r i s t i c s 

T h i s m u l t i w a y I n t e r s e c t i o n I s l o c a t e d I n t h e C a p i t o l H i l l a r e a w h e r e t h e C a p i ­
t o l , s e v e r a l o f f i c e b u i l d i n g s f o r Members o f C o n g r e s s , t h e Supreme C o u r t B u i l d ­
i n g , t h e L i b r a r y o f C o n g r e s s , a n d o t h e r i n s t i t u t i o n s a r e l o c a t e d . T r a f f i c i n 
t h e I n t e r s e c t i o n I s composed n o t o n l y o f a l a r g e v o l u m e o f t h r o u g h t r a f f i c 
d e s t i n e d b e y o n d t h e I n t e r s e c t i o n b u t a s i g n i f i c a n t number o f v e h i c l e s a r e d e s ­
t i n e d t o ' t h e I m m e d i a t e a r e a . T h e number o f t o u r i s t s o r n o n - r e p e a t d r i v e r s i n 
t h e I n t e r s e c t i o n I s many t i m e s t h o s e e x p e r i e n c e d I n most a r e a s . V e h i c l e s d e s t i n e d 
t o t h e a r e a a r e l a r g e l y p a r k e d o n a d j a c e n t s t r e e t s . A l a r g e number o f s p a c e s a r e 
r e s e r v e d f o r Members o f C o n g r e s s , t h e i r e m p l o y e e s , t h e d i p l o m a t i c c o r p s , and 
g o v e r n m e n t a l a g e n c i e s . T h i s l o c a l t r a f f i c i s o b s e r v e d t o be p r e d o m i n a n t l y t o a n d 
f r o m t h e w e s t . 

O p e r a t i o n I n t h e I n t e r s e c t i o n h a s b e e n q u i t e s a t i s f a c t o r y t o d a t e . B a c k u p s d u r i n g 
t h e r u s h h o u r s h a v e b e e n m i n o r . The 3 - d l a l r a d i o m a s t e r c o n t r o l o f t h e s i g n a l s 
I s q u i t e e f f e c t i v e . 

A l a r g e s t a d i u m was o p e n e d I n O c t o b e r o f 1 9 6 1 a b o u t 20 b l o c k s due e a s t o f t h i s 
I n t e r s e c t i o n . T h e r e I s some c o n c e r n t h a t t r a f f i c t o m a j o r e v e n t s may c a u s e c o n ­
g e s t i o n , p a r t i c u l a r l y i f t h e e v e n t s a r e t i m e d t o f a l l a t t h e p e a k h o u r s , as t h e 
eaaC-west route l a one o£ the major route* to the stadium. 

F i g u r e 2: L o o k i n g n o r t h e a s t o n M a r y l a n d A v e n u e w i t h C o n s t i t u t l o 
d i v e r g i n g t o t h e r i g h t . 

Comments b y C o m m i t t e e Members 

1. IRV. WEINBERG - A v e r y good e x a m p l e o f c h a n n e l i z a t i o n p r i n c i p l e , s e p a r a t i o n 
o f c o n f l i c t s b y u s i n g c h a n n e l i z i n g I s l a n d s ( a n d t r a f f i c s i g n a l s ) . The I s ­
l a n d s a r e u s e d w e l l t o d i r e c t t r a f f i c i n t o u n c o m p l i c a t e d p a t h s a n d t o p o s i t i o n 
t h e v e h i c l e s s o t h a t t h e y a r e p r o t e c t e d f r o m c o n f l i c t i n g t r a f f i c movements 
and y e t be i n t h e b e s t p o s i t i o n f o r s a f e t r a f f i c - m a n e u v e r j u d g m e n t . 

The i s l a n d s p r o v i d e a l o c a t i o n f o r t r a f f i c c o n t r o l d e v i c e s and a l s o p r o v i d e 
f o r p e d e s t r i a n r e f u g e . I t I s w o r t h n o t i n g t h a t t h i s i n t e r s e c t i o n d e s i g n i s 
n o t c l u t t e r e d up w i t h many s m a l l i s l a n d s , - a common f a u l t s o m e t i m e s n o t e d 
I n o t h e r m u l t i p l e i n t e r s e c t i o n t r e a t m e n t . 

U s i n g a C50 v e h i c l e as t h e d e s i g n v e h i c l e p r o v i d e s a d e q u a t e t u r n i n g r a d i u s , 
m a n e u v e r p a v e m e n t a n d c u r b s e t - b a c k . 

2. CHARLES J . KEESE - T h i s I s a good t r e a t m e n t o f a c o m p l e x m u l t i p l e i n t e r s e c t i o n . 
The c h a n n e l i z a t i o n i s n e c e s s a r y f o r e f f i c i e n t o p e r a t i o n a n d a p p e a r s t o be 
q u i t e s a t i s f a c t o r y a n d w e l l p l a n n e d . 

The s i g n a l p h a s i n g i s n e c e s s a r i l y c o m p l e x b u t t h e c h a n n e l i z a t i o n d e s i g n a p ­
p e a r s t o accommodate e a c h movement s a t i s f a c t o r i l y . 

V e h i c l e p a t h s a r e w e l l d e f i n e d and t h i s a p p e a r s t o be a good s o l u t i o n t o a 
bad p r o b l e m . 

A l t h o u g h s i g n a l p h a s i n g i s n o t shown f o r a l l o f t h e i n t e r s e c t i o n s i n t h i s 
g r o u p , i t I s assumed t h a t a l l o f t h e s i g n a l s a r e c o o r d i n a t e d t o p r o v i d e 
p r o p e r p h a s i n g t h r o u g h t h i s a r e a . 

F i g u r e L o o k i n g w e s t a l o n g C o n s t i t u t i o n A v e n u e f r o m i t s I n t e r s e c t i o n 
w i t h 2 n d S t r e e t a n d M a r y l a n d A v e n u e 

F i g u r e 1 : L o o k i n g n o r t h e a s t a l o n g M a r y l a n d A v e n u e a t i t s I n t e r s e c t i o n 
w i t h C o n s t i t u t i o n A v e n u e and 2 n d S t r e e t 



Keep /p/tf-AT 

SIGNAL OPERATION 

CONSTITUTION 
- MARYLAND 

2ND 

I KEEP RIGHT 7 DO A j o r £ U T E f i 

UO PARH/UlS 3 O/UE 

3 D/RECr/OtJ s> JTOP 
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NOTE: 2 0 ' C r o a . W a l k , a t e a c h I n t e r . e c t l 

LEGEND 
M e r c u r y V a p o r 20,000 Lumen; M o u n t i n g H e i g h t 2 7' 3 

»P No P a r k i n g 
NPAT No P a r k i n g Any T i m e 

No S t a n d i n g 
NSAT No S t a n d i n g Any T i m e 

EXAMPLE M - 5 
DISTRICT OF COLUMBIA, WASHINGTON 

CONSTITUTION AVE. - MARYLAND AVE. - 2ND STREET 



OTHER TREATMENTS T INTERSECTIONS 

S u b m i t t e d b y ; T. S. H u f f , C h i e f E n g i n e e r 
Hlghwey D e s i g n 
T e x B i Hlghwey Depertment 
A u s t i n , T e x a s 

S. H. 95 

INTERSECTION DETAILS 

S . H . 7 1 a S . H . 9 5 
E X A M P L E T - A , S T A T E H I G H W A Y 71 - S T A T E H I G H W A Y 9 5 , B A S T R O P , T E X A S 

CONSTITUTION AVE. 

I J 
S u b m i t t e d b y : F r a n c i s E. T w l s s , D e p u t y D i r e c t o r \ 

T r a f f i c E n g i n e e r i n g and O p e r a t i o n s 
D i s t r i c t o f C o l u m b i a H i g h w a y D e p t . 
W a s h i n g t o n , D. C. 

E X A M P L E T - B , 6 T H S T R E E T - C O N S T I T U T I O N A V E N U E , W A S H I N G T O N , D . C . 

S u b m i t t e d b y ; H e r b e r t J . K l a r , C h i e f 
B u r e a u o f E n g i n e e r i n g and P l a n n i n g 
S t a t e o f New J e r s e y , 
T r e n t o n , New J e r s e y 

5C*LE IN FEET 

8- Po.n..a .J^^ i jQ. ^ ^ Po.m.d 1. 
SiMOt , : . / ^ 5 0 1 Topt 

— — i — . _ - / — — — — — 
~ 4 5 R-2 _ 5 To E.cor dido — 

S u b m i t t e d b y : K a r l M o s k o w i t z , A s s i s t a n t T r a f f i c E n g i n e e r 
C a l i f o r n i a D i v i s i o n o f H i g h w a y s 
S a c r a m e n t o , C a l i f o r n i a 

E X A M P L E T - C , H O L L Y S T R E E T - C E N T R A L A V E N U E , M E T U C H E N , N E W J E R S E Y E X A M P L E T - D , R O U T E 7 7 - P O M E R A D O R O A D , N E A R S A N D I E G O , C A L I F O R N I A 



B E F O R E OTHER I TREATMENTS Y INTERSECTIONS 
AFTER 

S u b m i t t e d b y : H a r o l d G. B a u e r l e , D i r e c t o r 
T r a f f i c D i v i s i o n 
M i c h i g a n S t a t e H i g h w a y D e p a r t m e n t 

—-__ L a n s i n g , M i c h i g a n 

E X A M P L E Y - A , U . S . 2 7 - S H E P H E R D R O A D , S H E P H E R D , M I C H I G A N 

S u b m i t t e d b y : P h i l i p S, M a n c l n i , T r a f f i c E n g i n e e r 
Rhode I s l a n d S t a t e H i g h w a y D e p a r t m e n t 
P r o v i d e n c e , Rhode I s l a n d 

E X A M P L E Y - B , S M I T H F I E L D A V E N U E - P O W E R R O A D , P A W T U C K E T , R H O D E I S L A N D 

S u b m i t t e d b y : F r a n c i s £ , T w i s s , D e p u t y D i r e c t o r 
T r a f f i c E n g i n e e r i n g and O p e r a t i o n s 
D i s t r i c t o f C o l u m b i a H i g h w a y D e p t . 
W a s h i n g t o n , D, C. 

E X A M P L E Y - C , 2 8 T H S T R E E T - M S T R E E T - P E N N S Y L V A N I A A V E N U E , W A S H I N G T O N , D \ C , 



OTHER TREATMENTS 

LEGEND 

Y INTERSECTIONS 

© 

Hot \ s ( * 0 l t i c COK. B M t 

Concrtte Curb 
BHuBlMUi Ctnt Center Curt 

Pwm-t Removal 

30^/ Syd H.I Cone 5urfact Type'B- { 
ZlO'/Sys r. ACoti\Basc 

E X A M P L E Y - D , I N D I A N A 1 4 - U S 2 4 , F O R T W A Y N E , I N D I A N A 

S u b m i t t e d b y : P. T. V e r m i l l i o n , C h i e f 
D i v i s i o n o f T r a f f i c 
I n d i a n a D e p a r t m e n t o f H i g h w a y s 
I n d i a n a p o l i s , I n d i a n a 

S u b m i t t e d b y : L e o n W. C o r d . r , T r a f f i c E n g i n e e r 
M i s s o u r i S t a t e H i g h w a y D e p a r t m e n t 
J e f f e r s o n C i t y , M i s s o u r i 

E X A M P L E Y - E , C H E S T N U T S T R E E T T R A F F I C W A Y - C O L L E G E S T R E E T , S P R I N G F I E L D , M I S S O U R I 

S u b m i t t e d b y : K. B. J o h n s , D i r e c t o r 
D i v i s i o n o f T r a f f i c 
K e n t u c k y D e p a r t m e n t o f H i g h w a y s 
F r a n k f o r t , K e n t u c k y 

To Hewpc 
US 27 

35 MPH Speed lot 

S u b m i t t e d b y : H. A. Bebee, D i r e c t o r 
B u r e a u o f H i g h w a y P l a n n i n g 
New Y o r k S t a t e D e p a r t m e n t o f P u b l i c Works 
A l b a n y , New Y o r k 

E X A M P L E Y - F , N E W Y O R K 5 2 9 0 ( W O L C O T T - R E D C R E E K ) - N E W Y O R K 5 2 9 0 ( W E S T B U R Y ) , W A Y N E C O U N T Y , N E W Y O R K E X A M P L E Y - G , U S 21 - C I T Y S T R E E T , A L E X A N D R I A , K E N T U C K Y 



OTHER TREATMENTS FR INTERSECTIONS 

S u b m i t t e d b y : H e n r y M. D e N o b l e , C i t y T r a f f i c E n g i n e e r 
L i t t l e R o c k , A r k a n s a s 

E X A M P L E F R - A , M A R K H A M - U N I V E R S I T Y , L I T T L E R O C K , A R K A N S A S 

S u b m i t t e d b y : M a u r i c e R i C h e y , T r a f f i c E n g i n e e r 
S t a t e H i g h w a y D e p a r t m e n t 
H e l e n a , M o n t a n a 

E X A M P L E F R - B , 1 S T A V E N U E N O R T H - P A R K D R I V E , G R E A T F A L L S , M O N T A N A 

S u b m i t t e d b y : E r n e s t A. D a v i d s o n , C h i e f E n g i n e e r 
S t a t e H i g h w a y D e p a r t m e n t 
D o v e r , D e l a w a r e 

Limestone Rd 

S u b m i t t e d b y : J . R. H e n d e r s o n , E n g i n e e r 
P l a n n i n g and R e s e a r c h 
S t a t e H i s b w a y D e p a r t m e n t _ 
L i t t l e R ock, A r k a n s a s 

E X A M P L E F R - C , L I M E S T O N E R O A D - K I R K W O O D H I G H W A Y , W I L M I N G T O N , D E L A W A R E E X A M P L E F R - D , C E N T R A L - G R A N D , H O T S P R I N G S , A R K A N S A S 



OTHER TREATMENTS 

R T E ^ 

FR INTERSECTIONS 

S u b m i t t e d b y : B e r n a r d B. T w o m b l y , T r a f f i c E n g i n e e r 
D e p a r t m e n t o f P u b l i c Works 
B o s t o n , M a s s a c h u s e t t s 

E X A M P L E F R - E , R O U T E 9 - O A K S T R E E T - R H O D E I S L A N D A V E N U E - N A T I C K , M A S S A C H U S E T T S 

S u b m i t t e d b y : P h i l i p S. H a n c l n l 
S t a t e T r a f f i c E n g i n e e r 
Rhode I s l a n d S t a t e H i g h w a y D e p t . 
P r o v i d e n c e , Rhode I s l a n d 

E X A M P L E F R - F , S T A T E R O U T E 2 - D I V I S I O N S T R E E T , P R O V I D E N C E , R H O D E I S L A N D 

state Route Z 

S u b m i t t e d b y : I r v . W e i n b e r g 
D e p a r t m e n t o f Highways, O n t a r i o 
T o r o n t o , Canada 

HASTINGS STREET 

S u b m i t t e d b y : P h i l i p S. M a n c l n i 
S t a t e T r a f f i c E n g i n e e r 
Rhode I s l a n d S t a t e H i g h w a y Dept 
P r o v i d e n c e , Rhode I s l a n d 

E X A M P L E F R - G , S T A T E R O U T E 2 - F R E N C H T O W N R O A D , P R O V I D E N C E , R H O D E I S L A N D E X A M P L E F R - H , C A S S I A R S T R E E T - H A S T I N G S S T R E E T , V A N C O U V E R , B R I T I S H C O L U M B I A , C A N A D A 



OTHER TREATMENTS FR INTERSECTIONS 
S u b m i t t e d b y : W. D. C r a w f o r d , E n g i n e e r 

B u r e a u o f S u r v e y a n d P l a n s 
A l a b a m a S t a t e H i g h w a y D e p a r t m e i 
M o n t g o m e r y , A l a b a m a 

SCALE IN FEET 

E X A M P L E F R - 1 , J O R D A N L A N E - A L A B A M A 2 0 , H U N T S V T L L E , A L A B A M A 

S u b m i t t e d b y : T. S. H u f f , C h i e f E n g i n e e r o f D e s i g n 
T e x a s H i g h w a y D e p a r t m e n t 
A u s t i n , T e x a s 

E X A M P L E F R - J , T E X A S 9 5 - T E X A S 7 1 ( L O O P 1 5 0 ) , B A S T R O P C O U N T Y , T E X A S 

Speed 60 MPH 
ADT 1̂ .70 

bU MPII 
DT 136'i 

lo C 
US 3I-E 

BLFORE REVISION 

S u b m i t t e d b y : K. B. J o h n s , D i r e c t o r 
D i v i s i o n o f T r a f f i c 
K e n t u c k y D e p a r t m e n t o f H i g h w a 
F r a n k f o r t , K e n t u c k y 

E X A M P L E F R - K , U S 3 1 - K E N T U C K Y 2 1 8 , H A R T C O U N T Y , K E N T U C K Y 

i = \ %\ 

Speed 60 MPH 
ADT 147 

Speed 60 MPH 
ADT 1365 

Edge ot Pavement--- ''S 31-E 

REVISED CHANNELIZATION 



OTHER TREATMENTS FR INTERSECTIONS 

Submitted by: Oren W. Walker, Chief Road Designer 
Nevada State Highway Department 
Carson C i t y . Nevada 

E X A M P L E F R - L , K I E T Z K E L A N E - E A S T S E C O N D S T R E E T , R E N O , N E V A D A 
S I G N A L I N S T A L L A T I O N 

E X A M P L E F R - L , K I E T Z K E L A N E - E A S T S E C O N D S T R E E T , R E N O , N E V A D A 
I L L U M I N A T I O N 

P L A N 

R A I S E D T R A F F I C B A R S 

S E C T I O N 

TYPE I CURB AND GUTTER 

PLAN 
R A I S E D T R A F F I C B 

E L E V A T I O N S E C T I O N 

P L A N 

R A I S E D T R A F F I C B A R S 

E X A M P L E F R - L , K I E T Z K E L A N E - E A S T S E C O N D S T R E E T , R E N O , N E V A D A 
D E L I N E A T I O N 

fftHMB 

S P E C I A L D E T A I L S 
E X A M P L E F R - L , K I E T Z K E L A N E - E A S T S E C O N D S T R E E T , R E N O , N E V A D A 

A E R I A L V I E W O F T R E A T M E N T 



OTHER TREATMENT 

RIghE-of-M«y L i m i t 

FR INTERSECTIONS 
Submitted by: I r v . Weinberg 

Department of Highway^ Ontario 
Toronto, Canada 

E X A M P L E F R - M , K E E L E S T R E E T - L A W R E N C E A V E N U E , T O R O N T O , CANADA 

CHANSELIZATION to be here 

- R e l o c a t e Old Highway t o hert 

Submitted by: I r v . Weinberg 
Department of Highways Ontario 
Toronto, Canada 

E X A M P L E F R - N , NEW HIGHWAY 11 - O L D H I G H W A Y 11 R E L O C A T I O N , N E A R H U N T S V I L L E , CANADA 



OTHER TREATMENTS FO INTERSECTIONS 

SCALE 
by: H. G. Bauerle, D i r . 

T r a f f i c D i v i s i o n 
Michigan State Highway DepartmenC 
Lansint;, Michigan 

E X A M P L E F O - A , WASHINGTON A V E . - R U S T S T R E E T , SAGINAW, MICHIGAN 

Submitted by: Henry M. DeNoble 
C i t y T r a f f i c Engineer 
L i t t l e Rock, Arkansas 

E X A M P L E F O - B , M A R K H A M - K A V A N A U G H - B O O K E R , L I T T L E R O C K , ARKANSAS 

Submitted by: T. S. Huff, Chief Enginee 
Highway Design 
Texas Highway Department 
A u s t i n , Texas 

K>ntucky 440 

Submitted by: K. B. Johns, D i r e c t o r 
D i v i s i o n of T r a f f i c 
Kentucky Department o£ Highway: 
F r a n k f o r t , Kentucky 

TT S « 7 T J I R R O C K m i l N T Y . T E X A S E X A M P L E F O - D , K E N T U C K Y 440, K E N T U C K Y 307, C A R L I S L E C O U N T Y , I J E N T U C K Y 



OTHER TREATMENTS 
Submitted by: G. H. B l t t l e , Chief Engineer 

Oklahoma Department of Highways 
Oklahoma C i t y , Oklahoma 

E X A M P L E F O - E , O K L A H O M A 3 - F U T U R E U S 270, N.W. O F S H A W N E E , O K L A H O M A 

Submitted by: Stewart Fischer, C i t y T r a f f i c Engineer 
San Antonio, Texas 

E X A M P L E F O - F , N O G A L I T O S S T R E E T - L A R E D O H I G H W A Y - Z A R Z A M O R A R O A D , SAN ANTONIO, T E X A S 

Submitted by: I r v . Weinberg 
Department of Highways, Ontario 
Toronto, Canada 

Submitted by: I r v . Weinberg 
Department of Highways, Ontario 
Toronto, Canada 

1 

E X A M P L E Y - H , T O R O N T O , C A N A D A E X A M P L E T - E , HIGHWAY 27 - H I G H W A Y 2, T O R O N T O , C A N A D A 



OTHER TREATMENTS FO INTERSECTION 
E X A M P L E F O - G , E . THIRD S T R E E T - WASHINGTON B O U L E V A R D - F A X O N P A R K W A Y 

L O Y A L S O C K TOWNSHIP, L Y C O M I N G C O U N T Y , P E N N S Y L V A N I A 

Submitted by: Edmund R, Rlcker, D i r e c t o r 
Bureau of T r a f f i c 
Pennsylvania Department of Highways 
Ha r r i s b u r g , Pennsylvania 

During Temporary Channelization 
Looking Westbound 

During Temporary Channelization 
Looking Eastbound from Th i r d Street /approach 

Submitted by: Edmund R. Ricker 
Bureau of T r a f f i c 
Pennsylvania Department of Highways 
Harrisburg, Pennsylvania 

Sr. 

A f t e r Permanent Channelization 
Looking Westbound A f t e r Channelization PI 



REATMENTS 

Univ«rgity Ave 

M INTERSECTIONS 

Submitted by: Douglas R. Hanson, T r a f f i c Engineer 
Department of Public Works 
St. Paul, Minnesota 

E X A M P L E M - A , U N I V E R S I T Y A V E N U E - R O B E R T S T R E E T - A U R O R A A V E N U E , S T . P A U L , MINNESOTA 

Ffaynolds 

Submltited by : A. J, B a s i l e , Engineer of T r a f f i c Services 
Kansas Highway Commission 
Topeka, Kansas 

E X A M P L E M - B , C E N T R A L A V E . - W I L S O N B L V D . - 13TH S T . - R E Y N O L D S - 14TH S T . , KANSAS C I T Y , KANSAS 

Submitted by; Francis E. Twiss, Deputy D i r e c t o r 
T r a f f i c Engineering and Operations 
D i s t r i c t of Columbia Departmeot of^Highways 
Washington, D. C. 

Conn.cticut «v« 

E X A M P L E M - C , D U P O N T C I R C L E , WASHINGTON, D . C . 

CHURCH 

H O S P I T A L 

PARK 

ROMANA 

COMMERCIAL 

SEARS 

E X A M P L E M - D , ROMANA P L A Z A , SAN ANTONIO, T E X A S 



Submitted by: J. R. Henderson, Planning and Research Engineer 
Arkansas State Highway Department 
L i t t l e Rock, Arkansas 

APPROACH-END TREATMENTS 
NOTE: Figure 3 of Example T-7 i l l u s t r a t e s the a p p l i c a t i o n 

o£ large j i g g l e bars i n approach-end treatment. 

Submitted by: David S. Johnson, J r . , D i r e c t o r 
Bureau of Planning and Design 
Connecticut State Highway Department 
H a r t f o r d , Connecticut 

E X A M P L E A E - A , C A R A W A Y R O A D - JOHNSON S T R E E T , (ARKANSAS 173} - (ARKANSAS 1), J O N E S B O R O , ARKANSAS E X A M P L E A E - B , U S 44 - U S 44A, A S H F O R D , C O N N E C T I C U T 

Submitted by: H. K. L l n g l e , Engineer of T r a f f i c 
I l l i n o i s D i v i s i o n of Highways 
S p r i n g f i e l d , I l l i n o i s 

Submitted by: G. H. B i t t l e , Chief Engineer 
Oklahoma Department of Highways 
Oklahoma C i t y , Oklahoma 

/7S' 
P/AboT' 'M7/fe Concrete T^a/T/ff Marker 

2/4 Bxpsnsion Ja'inf-
rongue $ Sroove Jo',n-t- 20 % 
-v^'nlfe Cone. I ^1^^^ OfAdjacen-t Pav,hg 

-Class %"Ccnc. T 

E X A M P L E A E - C , R O U T E 16 - R O U T E 9, N E A R A S H M O H E , C O L E S C O U N T Y , I L L I N O I S 

SECTION 
I L L U S T R A T I N G WHITE CONCRETE USED FOR J I G G L E BARS 

TO FOREWARN DRIVERS OF D I V I S I O N A L ISLAND 

E X A M P L E A E - D , O K L A H O M A 29 - O K L A H O M A 76, S O U T H O F L I N D S A Y , O K L A H O M A 



Appendix 

Templates for Turning Paths of 

Design Vehicles 

(Reprinted with permission of De Leuw, Gather, & Company) 

Introduction 

The use of "design vehicles, " as established by the American Asso­
ciation of State Highway Off ic ia ls , has provided a way for proper design of 
highway intersections and certain ramp terminals at interchanges. Criteria 
for layout of intersection curves, turning roadways, and interchange ramps— 
based on the turning characteristics of these vehicles—are now included in 
the "rural" and "urban" policies of the Association. 

To encourage the application of these data and to greatly facilitate the 
layout of intersections, a set of templates for turning vehicle paths has been 
developed. The set, illustrated below, consisting of 27 transparencies, pro-

Set of Templates in Wal l Box 
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vides for a variety of design conditions, including three types of trucks, * 
three turning radii , and three scales. Trucks represented are the SU—single-
unit; C43—intermediate semitrailer combination; and C50—large semitrailer 
combination. Turning radi i , described by the outer-front wheel, are 45 feet 
(or less), 60 feet, and 75 feet.** Scales used to f i t the usual range and size 
of layouts are 1" = 50', 1" = 40', and 1" = 20'. Each transparency includes 
paths for a variety of turning angles, v i z . , 30, 60, 90, 120, 150, and 180 
degrees. 

The templates may be used (1) in review and check of intersection plans, 
or (2) in design of intersections. In the former, appropriate templates laid over 
the plan and the superimposed vehicle paths properly positioned indicate whether 
or not the layout is proper and what adjustment may be necessary. In the latter 
case, the appropriate templates are laid over a skeleton or base of the intersection 
plan; and the wheel paths, when located in a desired position, are transferred to 
the layout. The design is then sketched i n , f i t t ing these paths . The transfer of 
the turning paths is made by placing pencil dots through the perforations provided 
on the templates. By manipulation of the template, the center hole permits the 
paths to be adapted to any odd angle of turn. 

l i 

,11 

\ \ \ \ 

\ 

o 

- J 

CSO DESIGN VEHICLE 
TURNING RADIUS • 79' 

scou r-zo' Q 

T y p i c a l T e m p l a t e 

* See "A Policy on Geometric Design of Rural Highways, " pages 429 and 432. 

** The 45-foot turning radius is the minimum for the SU vehicle; for the C43 and 
CSO vehicles, minimum radii are 40 and 44 feet, respectively. Minimum turn­
ing radi i , or near-minimum (60 to 75 feet), are normally employed in intersection 
design. 



Illustrative Problem 

The technique in the use of these templates is demonstrated in the following 
design problem, shown in the sequence of Figures 1 to 6. 

Figure 1. 

The basic condition of the intersection is illustrated in Figure 1, in which a 
divisional island, about eight feet in width, is to be introduced on the intercepted 
road, and a small directional (triangular) island introduced in the acute-angle 
quadrant. A complete layout is to be established, including the position and shape 
of the median opening. 

With the approximate 
position of the divisional 
island assumed, l e f t -
turning paths are next 
established by placing the 
template in desired posi­
tion and making pencil 
dots through perforations, 
as in Figure 2, thus trans­
ferring the wheel paths to 
the drawing. Minimum 
paths (red-band templates) 
usually apply to acute-
angle turns while the 
larger turning radi i , of 
65 and 75 feet (green-
and blue-band templates) 
generally apply to obtuse-
angle turns. Right turning 
paths are shown on the 
front of the template 
(arrow showing direction 
of travel) . The same 
templates apply to l e f t -
turning movements by using 
the reverse side. 

In Figure 3 the two 
left turns, by the method 
described above, have 
been transferred to the 
plan and shown by dotted 
lines. 

At this point, the 
median opening and the 
crossroad divisional 
island are sketched in 
fi t t ing the left-turning 
paths, as shown in 

Figure 2, 

Figure 3. 
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Figure 4. Normally, 
the edges of pavements 
and islands are set at 
3 to 4 feet outside the 
wheel paths. Approach 
noses of islands, how­
ever, are offset several 
feet more, 

The right-turning 
paths. Figure 4, are 
added to the plan, by 
the use of the templates, 
and the remainder of the 
plan is sketched i n , 
Figure 5. The plan is 
completed, as shown in 
Figure 6, by refining 
the layout and, where 
appropriate, f i t t ing 
calculated lines to i t . 

Figure h> 

Figure !?, 

Figure 5. 

Use of Templates for Odd Angles of Turn 

In cases where the paths, as shown for each 30-degree increment, do not 
f i t the angles of intersection on the plan closely enough, the template can be 
manipulated to produce a turning path for any angle of intersection. 

Consider the example discussed above, in which the angle of intersection 
is 68 degrees, and the angle of left turn, therefore, 112 degrees. Thus, the 
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desired path is between the 90- and 120-degree angles available on the template; 
these are the stippled or shaded paths Indicated in Figures 7 and 8. 

Figure ?. 

The adjustment for the proper angle of turn is made by placing the template 
with the beginning portion of the path in a proper position, as illustrated in 
Figure 7; i . e . , the vehicle approach marked (A), is centered on and made parallel 
to the lane from which the turn is begun, and at the same time the bulge of the 
outer wheel path (B) is placed so as to permit proper entry into the intersecting 
road. With the template so located, a sharp pencil is placed through the center 
hole (C) in the template. The pencil is held firmly and the far end of the path 
(D) is swung clockwise into position by revolving the template; see Figure 8. 

When the template is in its in i t ia l position. Figure 7, the beginning portion 
of the path is transferred to the layout by marking through the perforations, as 

Figure 8. 
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previously illustrated in Figure 2. The remainder of the path is transferred after 
the template is swung into the latter position. Figure 8. Thus, the effect pro­
duced is a described path for the specific or the odd angle of turn required. 
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