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I .  SUMMARY 

Pedestrian grade separations are a means of reducing conflicts 

between vehicular and pedestrian t r a f f i c ,  t h u s  increasing the efficiency 

and safety o f  the transportation system. While some attempts a t  u s i n g  

economic analysis t o  jus t i fy  the construction of pedestrian f ac i l i t i e s  

have been t r ied,  a systematic approach has generally been lacking. 

T h i s  paper proposes an approach which rates alternate s I t e s  and 

l i s t s  them i n  a pr ior i ty  order. 

a minimum number of measurements and gives a uniform system for  corn- 

parison of s i tes .  Recomnended locations are divided i n t o  two categories: 

one where pedestrian act ivi ty  exis ts ,  e.g. where pedestrians are observed 

crossing a t  grade on the roadway, and the other where pedestrian activity 

is  not possible, e.g. controlled access roadway. 

T h i s  p r io r i ty  ranking  system requires 

The parameters included i n  the ranking system were chosen af te r  

aspects of existing and proposed pedestrian grade separation locations 

were observed. The respective importance of each of these parameters, 

re la t ive t o  the others, was subjectively determined and a weighting 

factor was used t o  give the desired relationships. 

I t  i s  the feeling of the authors that  this system presents a work- 

able method of evaluating pertinent f ie ld  data for locations where a 

pedestrian grade separation is  under consideration. 

The parameters used to warrant the need for a pedestrian grade 

separation a t  a s i t e  where pedestrian act ivi ty  exists are: 

1 .  The relationship between vehicular and pedestrian volumes 

w i t h  a peak hour average delay factor applied; 

2. The amount of pedestrian crossing time needed compared to  

the maximum green and yellow time available to pedestrians 
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for  a signalized si te or  the actual sight distance compared 

to the desirable s i g h t  distance fo r  a non-signalized s i t e ;  

3. The number of school children; 

4. The distance t o  the nearest alternate crossing considering 

the type of protection a t  the alternate crossing; and 

5. A judgement value. 

The parameters used to warrant the need for a pedestrian grade 

separation a t  a s i t e  where pedestrian act ivi ty  is  not possible are: 

1. Pedestrian t r i p  generation; 

2. Distance to nearest alternate crossing considering the type 

of protection a t  the alternate crossing; and 

3. A judgement value. 

Appendix A contains a complete description of data collection re- 

quired for this system, while Appendix B explains how to  rank pedestrian 

grade separation locations. These Appendices can be used separately as 

a User's Manual for  the system. 

Three computer programs were developed for  this study. The f i r s t  

program computes peak hour pedestrian delay a t  signalized intersections 

from field data. The second program computes the priority ranking score 

for each s i t e  from the f ie ld  and delay data, while the l a s t  program for- 

mats and outputs the scores i n  their priority ranking. These programs 

are described i n  Appendix C. Appendices D ,  E ,  and F are listings of the 

three computer programs. Appendices A t o  F may be found i n  Volume I1 of 

this report. 

I I .  INTRODUCTION AND BACKGROUND 

Studies on the development o f  warrants for  pedestrian grade separations 

have been very limted. 

installation of such separations offers some advantages: 

As discussed by ITE Comnittee 4E-A i n  a 1972 report13, 
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1. The construction imposes no new restrictions to the 

motorfsts, i n  fact ,  i t  may relieve some restrictions; 

I t  eliminates the vehicular-pedestrian conflicts rather 

t h a n  alternating the right-of-way between the two road 

2. 

users; and 

3. A decrease i n  accidents normally will result from a reduc- 

t i o n  of conflicts. 

On the other hand, the installation of a grade separated facfli ty 

i s  costly. 

tions can effectively be imposed on pedestrians, the faci l i ty  m i g h t  be 

less than a desirable investment. 

Unless certain minimum conditions exist and necessary restric- 

Previous attempts a t  determining the need for  pedestrian grade sepa- 

rations have dealt w i t h  t rying to assess the economic worth of a fatal 

pedestrian accident. T h i s  variable and relatively rare occurrence is 

diff icul t  t o  predict and tends t o  carry a disproportionate weight i n  any 

economical determination. Factors such as vehicular and pedestrian de- 

lay are generally used as benefits t o  amortize against the cost of 

implementation. The cost for vehicle delay is a defined quantity;  how- 

ever, the value for the pedestrian's time is very diff icul t  to assess. 

T h i s  problem is more acute when the majority of pedestrians are of school 

age. 

t i o n  using the economic approach cannot be reliably accomplished to allow 

direct  comparison to in i t ia l  construction cost. 

T h u s ,  the determination of relative need for a pedestrian separa- 

Another method would be the rating of alternate s i tes  and l i s t i n g  

them on a priority basis. T h i s  method could be accomplished by selecting 

parameters that affect pedestrian-vehicle movement. 
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Each o f  these selected parameters would be given a "weight." A l l  

s i t es  being considered for  a pedestrian separation would then be ra ted  

by the t r a f f i c  engineer on the basis on the "weighted" parameters. 

p r i o r i t y  l i s t i n g  o f  s i t es  would be made from the po in t  scores for  each 

s i t e .  This method i s  no t  wi thout some disadvantages; the most s i g n i f i c a n t  

A 

being tha t  weights o r  values must be given t o  such in tang ib le  items as 

the type o f  pedestrian, etc. 

se lect ion so tha t  these in tangib les are i d e n t i f i e d  and agreed upon by 

Extreme care must be taken i n  the i n i t i a l  

a1 1 in terested part ies.  

With our present highway system composed o f  cont ro l led and non- 

contro l led access roads, there ex is ts  considerable di f ferences i n  the 

need f o r  pedestrian separation from one loca t ion  t o  another. Generally, 

on the contro l led access roadway, no crossing i s  allowed a t  grade; con- 

sequently, no c o n f l i c t  ex is ts  w i th  main l i ne  vehicles. Thus, i t  becomes 

a question o f  convenience t o  the pedestrian requ i r ing  access t o  the other  

side. The pr inc ip les,  then, t ha t  should be followed as stated i n  the 

"Policy on A r te r i a l  published by the American Association 

o f  State Highway O f f i c i a l s  are: 

"Spacing o f  pedestrian crossings (both sidewalks on Separation 
structures and separate pedestrian overpasses) depends upon 
the needs o f  pedestrians and the type o f  adjacent development. 
I n  r e t a i l  business d i s t r i c t s ,  crossings every block f requent ly  
are necessary. I n  intermediate areas, between business and 
res ident ia l  areas, crossings a t  every other cross s t ree t  o r  
fa r ther  apart may be adequate. 
crossings a t  greater i n te rva l s  usual ly  are sat is factory .  Loca- 
t ions are l i k e l y  t o  be determined more by ind iv idua l  needs than 
by any general c r i t e r i a .  
are required i n  the v i c i n i t y  o f  schools9 factor ies,  shopping 
centers, parks, playgrounds o r  other places o f  pub l i c  assembly." 

The primary factors  t o  be considered on a non-controlled f a c i l i t y  

However, i f  warrants 

I n  ou t ly ing  areas, pedestrian 

Pedestrian walks over freeways of ten 

seem t o  be the vehicular and pedestrian volumes. 
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were based on these two parameters, a pedestrian separation may be 

justif ied on every downtown intersection. Thus,  additional cri teria 

should be considered i n  determining the appropriate parameters ; these 

include: 

1.  Other t ra f f ic  controls i n  the vicinity; 

2.  Geometric characteristics; and 

3. Inconvenience to pedestrians i n  crossing and their accep- 

tance of i t .  

After reviewing the possible methods of evaluating locations f o r  

pedestrian grade separated fac i l i t i es ,  a decision was made to  develop 

a p r io r i ty  ranking procedure. While the subjective nature of such a 

procedure may cause difficulty i n  developing the weighting factors, it 

was f e l t  t h a t  the probability of success was better than attempting to 

develop an economic procedure. 

I I I. PROCEDURE 

The procedure used to determine and select the applicable parameters 

consisted mainly of reviewing other studies and reports, along w i t h  meet- 

i n g s  w i t h  t raff ic  and operations personnel. 

The ini t ia l  attempt was to develop a l i s t  of parameters that could 

be used on a l l  types o f  road faci l i t ies .  The informational report i n  

the October 1972 issue o f  Traffic Enqineering on ”Pedestrian Overcros~lngs~~”  

1 isted certain conditions and parameters used by the Seattleio Engineering 

Department i n  their priority pedestrian overpass study. Some of the 

parameters ltsted include: 

1. Average weekday vehicle and pedestrian volumes; 

2. Number of pedestrian accidents ; 
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3. Whether location is signalized; 

4. Street geometrics; and 

5 .  Vision and miscellaneous factors. 

The above parameters were applied by Seatt le to selected locations 

without regard to  type of roadway. 

of the non-control 1 ed access type. 

In general, a l l  the locations were 

However, a f te r  an analysis of the conditions a t  existing pedestrian 

overpasses and of hypothetical test locations selected t o  cover the 

various types of f ac i l i t l e s  found i n  our State highway system, i t  became 

apparent that  different locations required different approaches to  the 

problem. In general, locations may be separated into two categories 

depending on whether or  not pedestrian act ivi ty  is  possible. 

LOCATION CATEGORIES 

The first category includes locations where pedestrians cross the 

roadway a t  grade. T h i s  category i s  further d iv ided  by the form of pro- 

tection afforded pedestrians. The need for pedestrian grade separation 

a t  signalized locations is determined from: 

1. The relationshlp between vehicle and pedestrian volumes w i t h  

a peak hour average delay factor applied; 

2. The amount of pedestrian crossing time needed i n  addition 

to  a minimum in i t i a l  interval of seven seconds,41 as compared 

t o  the maximum green and yellow time available t o  pedestrians; 

3. The number of school children; 

4. The distance t o  the nearest alternate crossing taking into 

account the type o f  protection a t  the al ternate  crossing; and 

5 .  Judgement. 
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A t  non-signalized locations, the second parameter i s  changed to 

reflect  the difference i n  characteristics which affect  the need for a 

grade separation. Instead of signal t iming ,  the relationship between 

the actual sight distance and the desirable sight distance, as determined 

from the roadway width  and the posted speed, is  used. 

Locations where a need for crossing exists b u t  for some reason 

pedestrians are prevented from doing so f a l l  into the category of 

"pedestrian activity not possible." These locations include a l l  con- 

trol  led access roadways where grade cross1 ng is prohi bi  ted and certain 

non-controlled access s i tes  where, due to some condition such as a 

center barrier, pedestrians are unable to cross. A t  these locations, 

the rationale used was t o  evaluate the extent of the desire t o  cross 

and the degree of inconvenience caused by walking to the nearest alternate 

crossing location. 

The actual parameters used are: 

1. Pedestrian trip generation; 

2. Distance to nearest alternate crossing taking into 

account the type of protection a t  the alternate 

crossing; and 

3. Judgement. 

Once the parameters, which met our basic requirements, were specified 

for each category, a scheme for weighting them was developed. The rela- 

t ive weights were chosen on the basis of a percentage of the total possi- 

ble score for any site. 

Two hundred points was chosen as the total possible score for a 

s i t e  regardless of category. A large maximum score seemed appropriate 

since the parameters were chosen to reflect  as wide a variation of charac- 
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t e r i s t i c s  as possible. Also, lower weighted parameter scores could be 

kep t  to whole number values more often than i f  one hundred points was 

used. 

The weights chosen for  each parameter are intended to  ref lect  

their  relative importance t o  the need for  a grade separation. Table 1 

sumnarizes the maximum weights g iven  each parameter. 

TABLE 1 

I Pedestrian Activity Possible 

Parameter Weight 

Pedestrian and vehi cl e 
volume 

Actual s i g h t  distance/ 25% 
desirable s ight  distance 
or maximum vehicle green 
and yellow 

School crossing 15% 

Distance t o  a1 ternate 1 5% 
crossing 

40% 

Judgement 5% 

Pedestrian Activity Not Possible 

Parameter Weiqht 

T r i p  generation 3 5% 

Distance t o  a1 ternate 35% 
cross i ng 

Judgement 30% 

Safety a t  alternate 2.5% 
crossing 

Surplus trip genera- 10.0% 
tion 

Uniqueness of 17.5% 
1 oca ti on 

The major difference between the two categories is  t h a t  scores f o r  

the "pedestrian act ivi ty  possible" category are awarded on the basis of 

existing conditions while awarded scores for  the "pedestrian act ivi ty  

not possible" category rely on a prediction o f  demand. For this reason, 

i t  is  f e l t  that  judgement must carry a significant portion of the weight 

for the pedestrian act ivi ty  not  possible category. T h i s  is  to account 

for the many unique characterist ics of a specific location which may 

affect  the use of a pedestrian fac i l i ty  b u t  which are not considered i n  

the simplified demand model. 
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Whenever possible, proven procedures were applied i n  determining 

the relat ionships o f  variables wi th in each parameter. 

such procedures, a consistent appl icat ion o f  subjective theories was 

used. A l l  f igures referred t o  i n  the fol lowing section m y  be found i n  

Volume I 1  - Appendix B o f  t h i s  report. 

I n  the absence of 

LOCATIONS WHERE PEDESTRIAN ACTIVITY I S  POSSIBLE 

Pedestrian and Vehicle Volume 

The Seattle report” included a set o f  curves representing the 

pedestrian-vehicle c o n f l i c t  which proved t o  be relatable t o  delay. 

I t  was f e l t  that  the curves could be improved t o  better r e f l e c t  

delay a t  both signalized and unsignalized locations by taking the peak 

hour conditions i n t o  account. 

the average pedestrian delay during the peak hour, the score from Figure 

B-1 can be increased o r  decreased. 

mu l t i p l i ca t i on  factor  ranging from zero t o  two. One cycle o r  s i x t y  

seconds of delay was considered t o  be acceptable and not require an i n -  

crease i n  the base score21 from B-1. 

o r  s i x t y  seconds o f  delay was considered t o  be reason f o r  decreasing 

By applying a l inear  adjustment based on 

This adjustment i s  made by using a 

In  addition, less than one cycle 

onships. the score. Figures 8-2 and 8-3 show these r e l a t  

Sight Distance or  Pedestrian Crossing 

Physical characterist ics were related by us ng the roadway width, 

speed l i m i t ,  and actual s ight  distance, when the location i s  unsignalized, 

o r  by using the roadway width and crossing time a l l o t ted  t o  the pedestrian 

when the locat ion i s  signalized, as shown i n  Figures 8-4, B-5, and 8-6. 
6 A walking speed o f  four feet  per second was used as an average .- 

For unsignalized locations, the roadway width i n  feet  i s  divided by 
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four feet per second t o  determine the time required to  cross the road- 

way. Using this time and the vehicular speed limit, a desirable s i g h t  

distance is determined. 

tion. When the desirable s i g h t  distance is  equal to  the actual s i g h t  

distance, a pedestrian could step off the curb a t  the same time an 

approaching vehicle just comes into view and could reach the opposite 

curb safely. On this basis, actual s i g h t  distances of between one and 

two times the desirable s i g h t  distance are awarded from ten to  zero 

points, t h u s  g iv ing  some additional benefit to those locations w i t h  

greater s i g h t  distance. When the actual s i g h t  distance is  one-half the 

desirable s i g h t  distance or less,  the maximum score, or f i f t y  points, 

i s  awarded. Th i s  i s  shown i n  Figure 8-5. 

Figure 8-4 can be used to  perform the calcula- 

For signalized locations, the roadway w i d t h  is  again divided by 

four feet per second. T h i s  time is the necessary pedestrian crossing 

time. The - MUTCDZ1 indicates that seven seconds is a m i n f m u m  clearance 

interval for pedestrians. 

the needed time t o  the time allotted by the signal, this seven seconds 

In order to have a c0rmK)n basis for comparing 

is added to the pedestrian crossing time. As f o r  unsignalized sites 

when the values are equal, the score awarded is  ten points. When the 

a l l o t t e d  time is twice that needed, the score awarded i s  zero p o i n t s ,  

and when the allotted time is half or less of that  needed, the maximum 

score, or f i f t y  po in t s ,  is awarded. T h i s  is shown i n  Figure 8-6. 

School Crossinqs 

School children and the protection afforded them, such as a cross- 

i n g  guard, signal, or school crossing signs, were chosen as the most 

important pedestrian characteristics. Two approaches ex is t  on how to  
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award points. One theory would allow the maximum score when a location 

has a school crossing guard on duty and less points when a location has 

a lesser form of protection. This is based on 

duty indicates a greater need for  protection. 

not debate this fac t  b u t  holds that  if a schoo 

school children have a safer situation than i f  

location which has a lesser form or no protect 

other factors being equal. The scores awarded 

the fact  that  a guard on 

The other theory does 

guard is  present the 

they were crossing a t  a 

on afforded them,  a l l  

by Figure B-7 reflect  

the second theory. The actual point limits were chosen on the basis 

that  the five forms of protection would each have a separate maximum 

number of po in t s .  Each of these maximums would be allotted when two 

hundred school children crossings per day were made a t  the crossing. 

Two hundred school children crossings were chosen because few s i t e s  are 

expected to exceed this number on the basis of experience i n  the f ie ld .  

The maximum points for each form of protection decreases i n  steps of 

five points i n  ascending order o f  protection from a maximum value of 

t h i r t y  points for  no protection to  a maximum value of ten points for a 

guard on duty. The scores were awarded for  less than two hundred school 

children crossings on the basis than i n  any case, zero school chlldren 

crossings would receive zero points; half the maximurn, or one hundred 

school children crossings, would receive roughly two-thirds the maximum 

score; and one-quarter the maximum number, or f i f t y  school children 

crossings, would receive roughly one-half the maximum score. These re- 

lationships were approximated by parabolic curves on FIgure 8-3. The 

reasonlng is that an increase of f i f t y  school children crossings, from 

zero to  f i f t y ,  Is about twice as significant as an inciease from f i f t y  

t o  one hundred school children crossings, and about three tlmes as 
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significant as an increase from one hundred to one hundred and f i f t y  

school children crossings. T h i s  reasoning allows the scoring to  be 

more sensitive to small changes i n  the number of school children cross- 

ings  when the total number is  relatively low and less sensit ive t o  small 

changes i n  the number of school children crossings when the total  

number is relatively large. 

Distance to Nearest A7 ternate Crossing 

The distance to  an alternate legal (marked) crossing and the form 

of protection afforded pedestrians a t  the a1 ternate crossing were chosen 

as the basis for scoring inconvenience. The inconvenience to  the pedes- 

t r ian is  considered t o  increase as the distance to  the alternate cross- 

i n g  increases. 

certain distance decreases rapidly up t o  about seven hundred and twenty- 

f ive feet  a t  which p o i n t  this "propensity" to walk a distance decreases 

more gradually . The curve becomes somewhat asymptotic a t  two thousand 

feet, since only about eighteen percent of a l l  walking trips are two 

thousand feet  or longer. This relationship i s  considered t o  define the 

However, the likelihood that  pedestrians will walk a 

42 

inconvenience associated w i t h  a walking distance. 
- 

measure of pedestrian delay i n  terms of pedestrian-feet. 

trips of two thousand fee t ,  or one million pedestrian-feet, was sub- 

jectively chosen t o  deserve a maximum score. Lines of constant pedes- 

tri an vol umes , varying from twen ty-f i ve t o  two thousand pedestri ans , 

were t h e n  plotted on the graph and adjusted by the inconvenience curve 

t o  represent a combination o f  delay and inconvenience. 

The number of pedestrians times the distance t o  be walked gives a 

Five hundred 

Three basic types of protection for a crossing were defined. They 

are: passive (flashing signal, signs only, or crosswalk); active ( t r a f f i c  
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s i g n a l ) ;  and a grade separation. An unmarked crossing was not con- 

sidered to be a legal alternate crossing. Passive protection was con- 

sidered t o  deserve the maximum number of points, th i r ty .  Active 

protection and grade separation were awarded lower maximums, twenty five 

and twenty points, respectively to account for the protection available. 

An alternate crossing a t  a distance of zero feet  was considered t o  be 

worth zero points unless i t  offered only passive protection. For this 

case, the decision was made t h a t  i t  be awarded half  the maximum or 

fifteen points.  

tance is extremely short for the pedestrian to use an alternate crossing, 

the score should be significant i f  the crossing offers h i m  l i t t l e  or 

no advantage i n  terms of protection. The point scales increase linearly 

The theory for this decision was that even i f  the d i s -  

from the m i n i m u m  to the maximum points awarded. 

Judgement 

The use of judgement was determined as the only way t o  interpret 

exactly how much score an unusual circumstance should be awarded. When 

pedestrian activity exists, the chances t h a t  an unusual circumstance 

w i l l  not be accounted for i n  the previous four parameters are greatly 

reduced. This is  because the number of pedestrians is measurable and 

their  characteristics can be related to the existing conditions i n  most 

cases. T h i s  system attempts to achieve a good balance or optimum con- 

d i  tion between accounting for a l l  location conditions and the sensitivity 

of differences a t  each location. 

the evaluator may feel are not reflected by the previous scoring pro- 

cedures, the option of using his own judgement i n  awarding up to ten 

additional points is present. I t  is suggested that reasons for awarding 

these points be explained so that the condition or  conditions warranting 

the points awarded can be easily identified should the evaluation be re- 

viewed and so t h a t  different evaluators will give similar rat ings.  

In order to  allow for conditions which 
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LOCATIONS WHERE PEDESTRIAN ACTIVITY IS NOT POSSIBLE 

T r i p  Generation 

The task of evaluating a si te where no pedestrian act ivi ty  is pos- 

s ib le  depends heavily on the ab i l i ty  to  predict the demand for  i t s  use. 

Planning models exist for predicting auto trips on the assumption that  

residential density and certain attractions are the reason that  most 

trips are generated. The assumption was made that  a relationship be- 

tween the method of predicting auto trips and pedestrian trips would 

ex is t  when the predicted distances are short. 

A one-quarter mile radius c i rc le  was chosen as a reasonable limit 

for  which this assumption would hold. The proposed pedestrian grade 

separation would be located a t  the center of this c i rc le .  The roadway 

to be crossed is used t o  separate the circle  into two zones, each of 

which could generate trips t o  the opposite zone. Two trips per day 

per household was expected t o  be the maximum number of trips which 

could be generated. 

was assigned a percentage of the two trips each household i s  l ikely 

t o  produce to that  attractor.  

point for  every ten trips per day generated up t o  700 pedestrian trips. 

Four major t r i p  attractors were defined and each 

Scoring i s  awarded on the basis of one 

Distance to Nearest Alternate Crossing 

The technique for evaluating the distance t o  the alternate crossing 

and the protection afforded there i s  identical to  the method used for  the 

previous category. However, scores for  the distance t o  the alternate 

crossing were adjusted to ref lect  the weighting assigned to  this param- 

e te r  w i t h i n  this category. 

increased t o  seventy points  and the minimum is  held a t  one-half the 

maximum or  thirty-five points. Active protection and grade separations 

For passive protection, the maximum score i s  
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were awarded a lower maximum score, s ix ty  and f i f t y  points, respectively. 

Their minimums were held a t  zero as for pedestrian activity possible 

locations. 

Judgement 

When pedestrian activity i s  not possible, the evaluation of a loca- 

tion must rely heavily on a subjective analysis because of the many 

variables which are no t  considered i n  the model. As indicated i n  Table 

1 ,  judgement carries a weight of thir ty  percent, or sixty points o f  two 

hundred possible points, when pedestrian activity i s  not possible. A 

maximum of five additional points was allowed to account for  the possi- 

b i l i t y  t h a t  i n  getting to or once a t  an alternate crossing, a pedes- 

tr ian may be subjected to less t h a n  desirable conditions. A lack of 

sidewalks a t  a bridge overpass or underpass or the necessity of cross- 

i n g  another roadway a t  grade to gain access t o  the alternate crossing 

i s  considered t o  be less than desirable. 

seven hundred were also Considered t o  be worth up to an additional 

twenty points. 

Generated trips i n  excess of 

The remaining thirty-five possible points were chosen to  be awarded 

solely on the judgement of the evaluator if  he feels that there is  some- 

t h i n g  unique a t  this location. The scoring system for locations without 

pedestrian activity is  based on a significantly smaller sample of mea- 

surable data and, therefore, is i n  itself more subjective. 

reason, the theory is  that conditions not reflected by previous scoring 

should carry a more significant portion of the total score. As before, 

i t  i s  suggested that the reasons for awarding these points be explained 

so that the condition or conditions warranting the points awarded can 

be easily identified should the evaluation be reviewed. 

For this 
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I V .  RESULTS 

After making the decision of which parameters best determined the 

need for a pedestrian grade separation, an easy and convenlent way to  

process this data was needed. Three computer programs were written t o  

perform this task. 

The f i rs t program, COMDEL , computes the average pedestrian del ay 

per signal cycle for a signalized s i te .  This, along w i t h  the remaining 

f ie ld  data, is  then inputted t o  the second program, PEDOPl , which computes 

the scores for  each parameter and a total .  The t h i r d  computer program, 

PEDOPZ, formats these scores for easy reference. Thfs  program can out- 

p u t  the data i n  two ways. 

a l l  s i t e s ,  while the other is  only the output for a particular s i t e  

showing I t s  ranking. The computer method and the program listings 

comprise Appendices C through F i n  Volume I1 of this report. 

One option is  a pr ior i ty  ranking l i s t  for  

The final ou tpu t  of the programs i s  two priority ranking listings, 

one for  s i t e s  where pedestrian actfvity exists and one for  s i t e s  where 

pedestrian activity fs no t  possible, which show where the need for  a 

pedestrian grade separation is the greatest. 

t h a t  the p o i n t  scores of the two different listings are not comparable. 

I t  mus t  be emphasized 

V .  DISCUSSION 

Four generalizations were made t o  account for unusual occurrences. 

The f irst  was for a s i t e  which had a signal that  could be activated by 

pedestrians only. The average pedestrian delay that would have been 

calculated for such a location, using the COMDEL computer program, would 

have been much larger than the actual delay. The delay calculated by 

COMDEL assumes an arrival d i s t r i b u t i o n  such t h a t  a value of one-half the 
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red time will  represent the average waiting time for pedestrians arriving 

dur ing  the red time. T h i s  value will be much larger than the actual 

delay i n  this case, which would be only t h a t  portion of the red time from 

pedestrian activation to the signal t u r n i n g  green. T h i s  would cause an 

erroneous point score for the s i te .  Such error would not occur w i t h  

the sampling technique which i s  used to measure pedestrian delay a t  

non-signalized locations. Therefore, such a s i t e  was evaluated as a 

non-signal ized location, t h u s  acquiring a more accurate average pedestrian 

delay. 

The next generalization was the determination of exactly what day 

and/or time to  perform the required f ie ld  studies. 

this study should be done when the peak pedestrian trip generator is 

I t  was decided that 

functioning. For example, if  the peak pedestrian t r i p  generator 

church, the actual f ield studies should be performed on a Sunday 

the church is  holding its services. 

However, i t  must be remembered that a pedestrian count obta 

on a specific day of the week i s  only a representative sample if 

i s  a 

uhen 

ned 

i t  

can be compared to  other s i tes '  pedestrian counts w i t h i n  the same 

pedestrian activity category. The engineer must determine a c0TaM)n 

u n i t  o f  comparison for a l l  s i tes .  

does not represent an "average day of the week" condition, the count 

should be adjusted. Taking the church for example, the collected pedestrian 

count would probably not be a representative sample. Therefore, the 

count could be divided by five days to obtain an 'average day of the 

week" count which would then be i n  a comparable form. 

If the pedestrian count for a s i t e  

From this analysis, a general formula c w l d  be used for each s i te ' s  

pedestrian count. Each pedestrian count would be mul t ip l i ed  by the 



- 18 - 

number of days a week this measured activity is  expected to occur. 

by d i v i d i n g  by five days, and "average day of the week" count for each 

s i t e  would be obtained. 

Then 

The t h i r d  generalization concerned the delay study a t  a si te where 

a school crossing exists. Because of this crossing, a location may have 

seasonal pedestrian peak hours, one for the school months and one f o r  

the non-school months. 

a pedestrian delay study should be done for both pedestrian peak hours 

and the larger average pedestrian delay used i n  the study. 

I t  was decided that i f  t h i s  incidence occurred, 

The final generalization had to do w i t h  the distance t o  the a l t e r -  

nate crossing i f  a location was a t  a signalized intersection. 

decided that f i f t y  fee t  be used as a minimum, because the signalized 

intersection would ac t  as the alternate crossing if a pedestrian grade 

separation were b u i l t  there. 

I t  was 

S ix  sites located along access controlled roadways a t  which pedes- 

tr ian grade separations exis t  were selected to calibrate the T r i p  Genera- 

tion Model w i t h i n  the PEDOPl computer program to the actual number of 

pedestrians crossing the overpass. A comprehensive survey was made of 

each of the six s i t e s  so that when pedestrian trips were observed they 

could be grouped w i t h i n  the- five types of pedestrian trip at t ractors  

identified i n  this study. A comparison of the observed trips to  the 

pedestrian trips predicted by the computer model enabled modification 

i n  the model to  be made u n t i l  an acceptable calibration was obtained. 

Because the actual trip generating characteristics vary considerably 

from location t o  location, the model was considered to be calibrated when 

the ranking of the six s i t e s ,  which is shown i n  Table 2 was achieved. 

Route 3 and Route 29 were accurately predicted as being significantly 

different from the other four s i t e s .  
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One of the variables required i n  the Tr ip Generation Model i s  the 

number of pedestrian t r i p s  caused by the presence o f  a bus stop. 

of the large differences found i n  characterist ics o f  bus stops, i t  was 

Because 

decided that a manual estimate o f  pedestrian t r i p s  to  the bus stop would 

.be used rather than an internal  algorithm. 

PEDESTRIAN TRIPS 
SITE COMPUTED BY PEDOPl ADJUSTED ACTUAL 

DESCRIPTION COMPUTER PROGRAM PEDESTRIAN TRIPS ' 

R t .  3, MP 8.8 552 928 

R t .  80, MP 56.5 41 4 568 

R t .  4, MP 7.9 41 1 440 

R t .  17, MP 15.5 398 560 

R t .  495, MP 1.2 393 420 

R t .  29, MP 1.9 229 282 

TABLE 2: COMPARISON OF TRIP GENERATION MODEL 
TO ACTUAL NUMBER OF PEDESTRIANS 
CROSSING THE OVERPASS 

It was also determined that  each o f  the other four t r i p  a t t ract ion 

factors, i .e. comnercial , school, ins t i tu t ional ,  and recreational, should 

only be applied when there are i n  fac t  two d i f f e ren t  types of  an a t t rac to r  

i n  the two zones. For example, i f  there i s  a delicatessen i n  both zones 

f o r  a s i te ,  they would cancel each other and t h e i r  presence would not 

be considered i n  the study. However, i f  there were a delicatessen i n  

only one o f  the zones f o r  a s i te ,  i t  would be used f o r  that  zone. 

Nineteen s i t es  were evaluated using the procedure discussed below 

during t h i s  project. The resul ts o f  t h i s  evaluation can be found i n  

Volume I 1  - Appendix C. Thirteen o f  these s i tes were o f  the type where 

pedestrian a c t i v i t y  exists. Nine o f  t h i s  type were signalized intersections 
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and four were non-signalized intersections. The remain 

were on non-access highways (pedestrian activity is not 

pedestrian grade separations existed a t  each s i t e .  

The first task performed i s  t o  run  p a r t  of the f i e  

ng six s i tes  

possible) and 

d data for s ig -  

nal ized intersections through the COMDEL computer program which calculated 

the average pedestrian delay i n  s i g n a l  cycles. The average pedestrian 

delay i n  seconds for non-signalized s i tes  i s  found by 15-second intervals. 

These methods are explained i n  Volume I1 - Appendix B. The delay data 

used for both the signalized and non-signalized s i tes  was collected 

dur ing  the pedestrian peak hour. 

The data for a l l  s i t es  Is  then inputted i n t o  the PEDOPl computer 

program. This program calculates the po in t  scores for each of the 

s i tes .  

The output from PEDOPl i s  then sorted i n t o  a p r i o r i t y  ranking l i s t  

according t o  the point score and i s  inputted i n t o  the PEDOPZ computer 

program, which formats the output. 

activity exists, this output identifies the five ind iv idua l  parameter 

point scores, the total scores, the four-digit New Jersey county and 

municipality code, and a s i t e  description. 

trian activity i s  not possfble, this output identifies the three i n d i v i d u a l  

For a location where pedestrian 

For a location where pedes- 

parameter p o i n t  scores, the total score, the New Jersey county and munic- 

ipality code, and a s i t e  description. 

PEDOP2 will output either the priority r a n k i n g  l i s t  w i t h  a l l  s i t es  

included or the output data and rank for any specific s i te .  

description of the computer programs can be found i n  Appendix C .  

A detailed 
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