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INTRODUCTION

What is a pedestrian? A pedestrian is anyone afoot. In the
context of transportation rather than recreational walking,

we give most-attention to the person afoot in relation to

the motor vehicle. Frequently this is exemplified by the
pedestrian-vehicle conflict because an average man of 160
pounds canuot compete with the typical motor vehicle weighing
about two tons., There must be separation., Then, too, our
greatest concern is with the pedestrian in urban areas; and
hopefully, in the years to come, cities will be built with the
pedestrian considered as a significant element in all planring

and construction. (1)

NEED FOR TEE STUDY

As part of an investigation of the behavior of pedestrians at
cressings, a Swedish study (2) found that the average adult

and elderly person moved at the rate of about 1.4 meters per
second, or 4,5 feet per second which is about 3 miles per hour,
as shown in Figure 1. Iowever, many elderly walked more rapidly
or more slowly than did typiczl adults, For men walking across
street alone, Weiner (3) found an average rate of 4,22 feet per
second; for women the rate was 3.70. When walking with others,

the rate for men was reduced to %.83% snd for women to 3.63.
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The Manual on Uniform Traffic Control Devices (4) assumes a
pedestrian walking rate of 4 feet per second for the timing
of pedestrian signals, A study has shown that the median
acceptable gap for pedestrian crossing a one-~way street is
5.7 seconds, and for a two-way street is 7.3 and 7.7 seconds
for the near-side and far-side flows, respectively. (5)

It is also shown in a supplementary study (6) that the median
acceptable gap will vary according to the width of the street
to be crossed, with the two-way street wvalues shown abowve
applicable to a street 44 feet wide,

Another research result (1) hus shown that, when driving was
at 20 opk in typical lighting in a large city, the.so—called
threshold gap (defined as the gap accepted by 50 percent of
the pedestriaﬂé and on the basis of which they crossed the
roadway) was 84 feet or 2.8 seconds if expressed in time.

The distribution of gaps accepted:-is shown by the curve.in
Figure 2.

Although the causes and cures relating to pedestrian casualties
are somevhav different in the daylight than nisht and twilight
conditionz, the two main factors influencing the visibility
of the pedestrian, are the illumination of that pedestrian,
and the visuzl contrast of the pedestrian with his background.
The accident rate per million vehicle-miles for fatal and
serious accidents is 2% to ? times as high during hours of

darkness as during hours of daylight. {(7) Another study (8)
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points out that while overall pedestrizn deaths represent
slightly less than 20 percent of 211 motor vehicle fatalities,

a three-year study of 12 United States cities with populations

of more than.BO0,000 found that 50 percent of the total nighttine
traffic fatalities were pedestrian deaths.

The various research experiments and assumptions previously
mentioned, have madé important contributions to the fiela

of traffic engineering., It seems, however, that no significant
research has been done on the pedestrian's reacticns to the
approaching vehicles while crossing streets, daybtime vs nighetinme,
The purpose of this report was to determine the difference
between the pedestrian's walking rate and gap interval acceptancs
distribution when crossing the street during the day and the
night., My hypotheses are that the mean value of walking rate

at nighttime will be faster Than the mean valus in the daytime,
and that the average acceptable gap at nighttime will be larger
than the same value in the daytime. The test was also run
between nales and females to determine whether a difference

existed between them,



METHOD

A particular T type intersection was selected which was located
at Anderson Avenue and the non-named drive east of the Student
Union parking lot at Kansas State University (the south end of
the drive which lies in front of Calvin Hall) in Manhattan,
Kansas, 1t is an intersection with one-way north and fcur lane,
two-way, east-west traffic (See Figure 3). Two white pedestrian
markings cross Anderson Avenue and two "Ped Xing" signs, one
facing in each direction, have been placed at the location in
order to cz2use the vehicular drivers to yield to those pedestrians
who wish to cross the street., Anderson Avenue is a major street
in Manhattan and the drive is one of the main exits for students
to go back and forth fo the campus, In other words, it is a main

ﬁedestrian-vehicle conflict point in this college town.
Task

For the walking rate sample, the author simply recorded the time
Tor each individual subject to cross the street.

For the acceptable gap interval experiment, three persons were
used. One held two stop watches in order to record the accepted
gap interval of the near-side and far-side approaching vehicles
as each individual pedestrian crossed the street (the definition

of near-side and far-side street is that; for example, in Figure 3,
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when a pedestrian wants to cross Anderson Avenue from south

of the location to the north, lanes 1 and 2 are his far-side
streets, lanes 3 and 4 are his near-side streets), the second
one then wrote those numbers down, and the third person counted
“the traffic volume during the same time period. Any vehicle
which crossed the measuring line from either direction was

included in the traffic count.



WALKING RATE EXPERIMENT

CRITERTA FOR SAMPLE TAKEN

In order to make the experiment more accurzate, the included
subjects:
1. mnust cross the street individually

2. mnust not stop at any poinv in vhe strees

SUBJECTS

Fifty neles and fifty fezzles in the day and fifty males and

fifty females at night were picked by random observaiion.

MEASURE:SNT AND INSTRUMERTATION

The observations were taken on:
1. Lovember 27, 1972
¥From 11:30 AJM. to 1:17 P.M., 50 males and 50 females
were observed. ©The sky was clear and the sun shining;

the pavement was dry.

e
5

iloventer 27, 1972

From 5:30 P.l. to 8:07 P.i., 50 males and 50 fenales
were cbserved. The sky was completely dark; the pavement -
was dry, The large pole-light in the parking lot to

the north and the street lights on both sides resulted



in a2 poor, unclear visual condition in which the

light intensity was appro:zimately 60 footcandles

at tha location described.
According to the Jjudgement of the author, each subtject was
marked as o0ld, young or child (the old age group was defined
as the age of 50 and over, from 18 to 49 was defined as the
young group and under 18 was taken as the child group).
However, during the observation there were no child and only
threzs 0ld (two males and one femele),
The author started the watch at the time the random subject
stepped on the 44 feet wide street from either curb, and stopped
the watch at the time when that subject reached the curb at the

other side, The obtained data are shown in Appendix .

RESULTS

The Student's-t test was used to examine the hypotheses.
The first hypothesis, again, was that the mean value of
walking rate at nighttime will be faster than the mean value
in the dsytime. The second was that the mean value of walking
rate for females will be faster than for males in both day
and night. The test was run between:

1. male vs female in the day

2. nale vs female at night

3. umale total vs female total

4, mele in the day vs male at night
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5. female in the day vs female at night

6. total subjects in the day vs total subjects at night
Figure 4 shows the speed of movement distribution with respect
to the total male and total female observations, and FPigure 5
shows the same distribution with respect to the day total and
night total observations. All the data obtained with respect
t0 sex group are shown in Appendix 1, Table 1 & 2 indicate
the average walking time in seconds and average walking rate
in feet per second for male, female and total subjects to cross
the 44 feet street with respect to day, night and their average.
The comparison of distribution with respect to male vs female

and day vs night are shown in Appendix 2,

TABLE 1, MEAN TIME VALUE OBTAINED FROM EACH GROUP (IN SECONDS)
CONDITION MALE FEMALT MALE AND FEMALE

DAY 8,02 7.96 7.99
NIGHT 6.71 6.38 6.54
DAY AND

NIGHT 7.36 Te 17T T« 21

TABLE 2. MEAN WALKING RATE FOR EACH GROUP (IN FEET PER SECOND)

CONDITION MALE FEMALE MALE AND FEMALE

DAY 5.49 5,53 5.51
NIGHT 6.56 6.90 6.73
DAY AND

NIGHT 6,03 6,21 - 6,12
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The necessary preliminary calculations and analysis of the

data with respect to the requirement of the Student's-t test
are shown in Appendii 3. The results of the two-tail
Student's-t test, as-shown in Appen&ix 4, indicate that

there was no significant difference between the male and

female groups while the difference between day and night

(8.02 vs 6,71, 7.96 vs 6.38, and 7.99 vs 6.54) were significant.
Thus appareﬁtly confirming the hypothesis that the walking

rate for pedestrians was faster at night than that in the day.



-5
W

CCL.CLUSICIS

FTor those 200 "“young" subjects, the difference between

male and femzle walking rate when crossing the street was

not significant in either day or night although the average
walking speed for female was slightly faster than that for mcle.
The test also showed that the walking rate for the total subjects
at night was significanily faster than that in the dsy time.
Weiner (3) had reported that the average walking rate for

men to cross the street was 4.22 feet per second, and for

women it wes %.,70 feet per second. These figures were based

on 211 zges of pedestrians. This erperiment has shown that

the averzge walking rate for men was 6.03 feet per second,

and 6.21 feet per second for women. In other words, the average
walking rate for women was greater than the average value

for men, and both the average rates were nuch greater than

the values Veiner found. The walking speed deviation between
weiner's results and this e:periment might be explained by

the fact that alzost all of The subjects in this experiment

were young pedestrians who usuzlly have a faster pece in

crossing streets,
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GAP ACCEPTANCS EXPERIMENT

CRITERIA FOR SAMPLE TAKEN

Each pedestrian apparéntly makes his or her own decision
to accept a traffic gap when crossing the street., The probability
of getting a larger gap, when traffic volumes are low, is very
high, ¥or instance, when the west bound vehicles are stopped
by the red light at the Anderson-14th street intersection,
sometimes the section east of the observation location immediately
is clear for approximately 45 seconds (the time required for
a vehicle toc reach the observation iocation from that intersection
by driving at the 30 mph speed limit). This assumes there are
no left or right turn movements from 14th and 16th street.
Also, there could be approximately a 23 seconds clearance for
the section west of the observation location when the traffic
is stopped at the Anderson-17th street intersection (See Figure 6),
In that case, a pedestrian could cross the street without
any hesitation, and it seems unreasonable to include that
subject when determining an acceptable gap interval, Therefore,
some criteria must be established for the sample collecting:
1. Robinson (5) found, for a 44 feet wide two-way street,

that the median acceptable gaps are 7.3 and 7.7 seconds

for the near-side and far-side flows, respectively. The

sample criterion used in this experiment was double those
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3.

S

values; that is, the largest maps could not e:iceed 14,6
and 15.4 seconds for the near-side and far-side flows,

respectively. Any ssmple which was greater than this

" eriterion was not included as an observation,

Any case when one cr more vehicles stopped at the crosswalk
to let the pedestrian have the right of way was not recorded
as an observation.

Any case when a pedestrian stopped at eny point in the
crosswalk to let the far-side approaching vehicle have

the right of way was not included as an observation.

Sometimes one or more pedestrians crossed the street together;
in this case the one who stepped off the curb first was

the only one recorded. The rationale for this criterion

is that the behavicr is probzably different for individuals

.. than for groups. .

Sometimes a number of people crossed the street during the
same short time period, this forced all vehicles in either
direction to stop. In this case, none of the subjects

was included.

SUBJECTS

In the day time, there were 267 males and 185 females, at night

there were 77 males and 42 females included., Table 3 shows

the distribution of the subjects in the various categories with
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TABLE 3, SU3JZCTS I VARIOUS CATEGORIZES
TOTAL
PEDLSSTRIARS TORAL FZARGIDI FARSIDS OLD CilILD
CRCS3:D SUZJECRS SU3JZCT5 SUSJ=CTS SU3Jd.:2CT5 oU_oduCl
TINE M E M F M F ¥ F M F M F
8:30-
9:30 71 43 28 29 25 22 25 22 o O 0O ¢
9:30-
10:30 60 47 27 49 26 18 22 16 O O 0 O
10:30~
11:30 54 31 32 13 26 12 24 11 0 2 1 0
11:30- |
12:30 67 52 3% 19 20 18 30 14 1 3 0O ©
12:30- ' | me
1:30 83 59 35 29 24 25 33 22 1 3 0O ©
1:30- '
2:30 49 38 »5 23 34 19 28 18 2 1 0 ¢
2:350-
3:30 66 45 a1 15 21 “6 26 16 0 O 0O O
3:30~
4150 87 €3 33 23 30 20 220 1 0 0 0
DAT
SUBTOTAL 686 373 267 174 281 150 220 140 5 9 1 C
5:30~
6:30 62 30 31 15 27 15 24 12 1 0 1 0
6:30-
?:30 46 41 22 14 21 42 4 9 o 1 0 C
7:30-
8:30 52 22 2 13 24 12 18 9 o 2 0 o
RICGHT
SUBTCTAL 168 93 77 42 72 39 56 30 1 3 1 ©
TCHAL B4s 471 3440 216 31% 489 275 170 6 12 c @]
* M : nezle subjscts

F : fencle subjects




respect Yo the time of otservation. Agein, the subjects
were roughly devided into three age groups; old, young and
child (defined as before). However, of the 560 subjects,
there were only 6 old males, 2 child male, 9 o0ld femele and

no child fenmale subjects.

PROCZDURE

There are 15 different situations a pedestrian encounters

at the location. If "A" represents the approaching vehicle
heading west at lane 1, "B" represents the epproaching vehicle
heading west at lane 2, "C" represents the approaching vehicle
heading east at lane 3, and "D" represents the approaching vehicle
_ heading east at lane 4 (See Figure 3), the situations presented

in this experiment were as follows:

VZHICLES VEEICLIS VEHICLES

wAST BOULD EAST BOULD BEOTH DIRECTION
A C £4C L+B+C
B D A+D A+B+D
A+3B C+D 3+C A+C+D

B+D A+3+C+D

Any two or more vehicles, no matter what lanes they are in,
are unlikely to hit the obsexrvation location 2t excctly the
sene time, Therefore, this experiment only dealt with eight

of these fourteen cases (4, B, C, D, 4+C, A+D, B+C, B+D).
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Any pedestrian who was within either the near-side or far-side
gap criterion was recorded sepzrately no matter which of the

eight situztions he or she met.

MEASURSMENT AdD INSTRUIZSTATION

Three persons were involved in the data collection task.
One held a stop watch in each hand and started bolh wztches
at the time the subJect stepped on the street. He stopped
the watches individually 2s the near-side and far-side
approaching vehicles reached the observation location where
the subject was crossing, If either time interval was within
the criterion, the recorder then recorded the time, The recorder
also counted the total male and female pedestrians who crossed
that crosswalk during that given time period. The third person
counted the traffic flow in each time period in an attempt
to determine the relationship between the rate of traffic
flow and acceptable pedestrian gap.
The observetions were taken:
1. TNovember 17, 1972

8:30 A. M. to 9:30 A. .

930 d. B. Lo 90850 4, H.

10:30 A. M. to 11:30 a. i.

The sky was cloudy, end it was cold; the temperature

was czbout 42 degrees #. The pasvement was dry and the

visibility was good.
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Kovember 17, 1972

5:30 P. M., to 6:30 P. M.

The sky was dark and it was cold; the temperature

was gbout 26 degrees F, The pavement was dry.
Visibility was poor. The pole lights to the northwest
in the parking lot and the street lights on both sides
of the observation location provided a light intensity
of approximately 60 footcandles.

November 19, 1972

11:30 A, M. to 12:3%30 P, M.

12:30 P. M. to 1:30 P. M.

1:30 P. M. to 2:30 P. M.

The sky was cloudy and it was cold; the temperature
was about 39 degrees F., The pavement was dry and

the visibility was good.

Hovember 19, 1972

6:30 P. M. to 7:30 P, M.

7:30 F. Me to 8330 P. M.

The sky was dark and it was cold; the temperature

was about %€ degrees F. The pavement was dry.
Visibility was poor. And the pole lights to the
northwest in the parking lot with the street lights

on both sides of the observation location provided

a light intensity of approximately 60 footcandles.



5. Lovember 20, 1972

2:30 P. Ii. to 3:30 P, L.

5:30 P, M. to 4:30 P, Is

The sky was clear, and the temperature was about

48 degrees F. The pavement was dry and the visibility

was excellent.
The periods 7:30 A. M. to 8:30 A, M. and 4:30 P, M. to 5:30 P. M.
were elininated because since those two time intervals were
during sunrise and sunset, it was hard to determine whether
the visibility was good or poor during those two time intervels.
And those time periods after 8:30 P, l. were eliminated because

of scarce pedestrians and low traffic volumes.

RESULTS

The averzge gap for each sex group in each time period was
calculated for both near-side and far-side (See Tables 4 & 5).
The two-tail Student's-t test, agzin was introduced to test
the hypotheses among those vzlues., The test was run between:
1. male-dsy vs fenmzle-day (near-side & far-side)
2. mele-night vs fenele-nisht (near-side & far-side)
3, mnale~-total vs female~totzl (near-side & far-side)
4, mnale-day vs male-night (near-side & far-side)
5. female-dcy vs femzle-night (necr-side & far-side)

6. total-day vs total-night (nesar-side & far-side)



Table 4 shows the mecn gsp for each time intervsl with resnect

to male, female and total subjects. All the data obteined

with respect to time period and se: group are shown in Appendi:x: 5,
The enzlysis and necessary czlculation for the recuirements

of the Student's-t test are shown in Appendix 6.

The conparison between values cbtained from these calculations
and criticsl values is shown in iLppendix 7.

Table 5 shows the averazge gap for male, femsle and total subjects

with respect to dsy, night and their averasge.
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TABLE 4. i2AN GAP (I S=ZCOIDS) FOR ZACH TIiE IIWERVAL

FALE FOHALS TOTAL IiZAll
WAR  FA IIZAR TAR IEAT TAR

TIiE SIDE SIDE SIDE SIDs SIDE  SIDE
8150~

©:30 7.77 10.53 10.68 11.09 8.92 10.80
0:30-
1050 7.86 10,11 8.45 9,70 8+ 9.94
107
11:30 7.01 10,92 8.07 “10.3%9 734 10.7¢
11:30~
12:30 8.05 10.21 9.54 10,88 8.61 10.42
12:30-~

1:30 7.99 90.43 9.34 10.61 7-29 9.%0
1:50-

2:30 7o M08 .41 10.%3 7«73 10.24
2:50-~

5:30 7.45 9.21 8.04 11.25 7.65 9.99
5130~ ‘

4:30 8.27 Q.45 8.57 9.69 .5 9.54
DAY

SUBTOTAL 1860.,80 2192.00 1349.30 1469.00 3210.10 3661.00
MEAN 7.72  9.96 8.99 10.49 8.5 10.22
5:30~

6:30 .4k 12,04 9.52 10.72 9.47 11.59
6:50~

7130 8.77 10.91 0.01 11.82 8,86 11.26
7:50-

8150 9.00 10.76 9.54 11.27 9.18 10.92
LIGET

SUBTOTAL 655,10 ©635.20 365.40 336.40 1020.50 971.60
REAL 9.02 11.34 9.36 11.21 9.22 11.27
TCTAL 2015 .90 2588720 1714.70 1305.40 4250,60 4632.50
LIoa3T Q nh ___an on O N7 4an 27 2. 23 10,39
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TABLS 5, IZAL GAP WITH RZSPECT TO SZX AXD TOTAL SUBJZCTS

COIEDITION MALE PoiATE TOTAL
nearside T 72 83.89 8.%55
AL
farside ° 9.96 10,49 10,22
nearside 9.09 9.3%6 9.22
L1GHT
farside 116 54 11.21 11427
nearside 8.04 9.07 8.2%
TOTAL
farside 10.24 10.62 10.29

The comparisons are based on the values listed on Table 5.

And the results are ss follows:

DAY vs NIGET

1. Male- when comparing the male subjects (7.72 vs 9.09,
9.96 vs 11.34), the difference was significant
for both near-side and far-side. The average
acceptable gap at night was about 164 larger than
that in the dey. |
2, Femele- vwhen comparing the femzle subjects (8.89 vs 9,36,
10.49 vs 11.21), the difference was not significont
in either near-side or far-side. . The acceptable

gap was not different between day and night.
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5. Total- the difference was significant when comparing
the total subjects in day with total subjects
at night (8.35 vs 9.22, 10.22 vs 11.27) for both
near-side and far-side. The acceptable gap was
about 9% larger on the average &t night than

in the day.

MATE vs FEMALS

1. Day- when comparing the male and female subjects in the
day, the near-side acceptable gap difference (7.72 vs
8.89) was significant, the near-side average acceptable -
gap for female was about 13% larger than male.
But the difference was not significant in the far-side
acceptable (9.96 vs 10.49).
2., Night- when comparing the male and female subjects at night,
the difference was not significant either in near-side
(9.09 vs 9.%6) or in far-side (11.34 vs 11.21)
acceptable gap.
3. Total- when comparing the male subjects total vs female
subjects total, the difference was significant
in near-side (8.04 vs 9.07) in that the average
acceptable gap for totalﬁfemale was about 11% larger
than male total. But the difference in the far-side

acceptable gap (10.24 vs 10.62) was not significant,



COI:CLUSIOLN

As stvated before, the results were'complicated.-The difference
between day and night was significant when compsoring the total
subjects in near-cside and far-side acceptable gap. Dut the
rest of the comparisons suggest that the acceptable gap for
males was shorter than for females in the dzy time, but the
average acceptable gap for males was about the same as for
females at night, This difference wzs probably due to the fact
that when poor visibility was brought about by the dark environment.
males were also forced, for their own safety, to zwait a larger
gap to cross the sureet. As for female accepitable gap itself,
it did not increezse significantly in the situation of poor
visual environment over that in the good visuzl environment
even though the average acceptable gap at night ﬁas 0.47 second
and 0.72 second larger than the average-in the dayAin near-side
snd far-side acceptable gap respectively.

The average near-side acceptable gap in the day wes 8.35 seconds,
9.22 seconds at night, and the aversge far-side acceptzble gap
was 10.22 seconds in the dey and 11.27 at night with respect

to the total subjects. It is obvious that the near-side
acceptable gep wes shorter than far-side acceptcble gap in
average in either daoy and night., The point could be explained
by that a pedestrian has to walk to the middle of the street

1

he far-side gzp,

no

(it is 22 feet in this erperiment) to meet t



he or she night teke the 22 feet walking time in considerction
when he or she decides to teke an traffic gap to cross the
street.

The smzllest accepteble gap for male in the day tine was

2.2 seconds for the near-side street in this experiment,

4,2 seconés for the far-side street, for female was 3.8 and
4,7 seconds respectively.

I would like to suggest that the average acceptable gap might
be much greater in the situation when the surrounding environnent
is coopletely dark; when the headlight from an approachking
vehicle is the only information for a pedestrian, he or she
will be more hesitant in accepteble gap decision making.

WVhen a pedestrian accident occurs, the vehicular driver is elso
deeply invelved. Therefore, the relationship between driver

and pedestrisn might be an interesting field to develop.
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RETATICHGII? ESTWERL ACCEPTATIL GAP AND TRAWEFIC FLOV

The traffic flow was counted during each time period when

the e:perimental observations were taken., Table 6 indicates

the traffic flow and the average near-side accepteble gep

with respect to the sazme time periced.

A polynomial curve fitting computef program then was used to

find the relationship by using traffic flows as independent
variables, and the average near-cside acceptable gap in 11
individual time intervals as dependent varizbles. Examining

the outcome from the computer program (See Figure 6), it shows
that the average near-side acceptable gap increased when traffic
flow either increased or decreased. However, it is very difficul?d
to certain that this curve really shows some relationship between
those two variables, because we could almost put any curve on

the figure and it would fit as well as the one from the computer
program since the correlation coefficient (R) is only about C.65

which is not high enough to prove the relationship.
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TABLE 6, AVERAGE NZAR-SIDE ACCEPTABLE GAP AND TRAFFIC VOLUIE
WITH RESPECT TO FACH TIME INTERVAL

TIME TRAFFIC VOLUME(VEHICIES/FOUR) MEAN GAP(IN S=COIIDS)
8:30-~
9:%0 1104 8.925
9:30-
10:30 835 8.115
10:30-
11:30 663 7.345
11:30- '
12:30 797 8,615
12:350-
1:30 1021 7.295
1:30-
2:20 888 7700
2:350-
%:30 808 7.655
%1350~
4:30 966 8.390
5:30-
6:30 743 9.470
6:30- :
7230 760 8.865
750~
8:%0 571 9.185
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DAY (MALid)

T
4,2
P

102
7.9
8.3
7.8

10.2
9.%
Tel
9.5
9.7

10.2
77
9.0
72
9.0
6.1
7.8
9.0

10.2
7e2
2.3
742

12,0

OZ55AVATTION

26
27
28
29
30
i
32
33
24
35
36
37
38
39
40
4
42
43
Ll
45
46
47
L8
49
50

TLiid
Sl
8.9
Fol
7l
2.5
BT
9.4
4,7
4,7
Ful
2.0

10.8
5.9
8.0
o7
9.7
8.4
8.0
8.4
7.7
7e5
6.0
8.4
6.5
B



s

DAY FELALR)

OL3Z2VATION TEIE OSSERVATION oI
1 7.2 26 8,7
2 743 27 8.4
5 8.4 28 6.6
4 7okt 29 2%
5 7.8 30 8.1
6 4.8 31 6.5
7 78 32 7.8
8 117 8% P
9 9.7 34 6.8

10 Zal 8> 73
T 1.4 36 SaF
12 7.8 37 8.6
15 97 38 8.4
14 ~ 10.3 39 6.6
15 S 40 71
16 8.1 4 8.9
17 9.0 42 6.7
18 5.9 43 Bu'?
19 8.7 ' 4u 9.7
20 7.8 45 6.8
21 %l 46 9.6
22 T2 47 8.3
23 9.1 48 10.8
24 Bie'D 49 77
25 T 50 8.0
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HIGIT (HALE)

OBSERVATION P ) ORSERVATION TIIE
1 8.3 26 742
2 5.7 27 7okt
3 8.3 28 4.6
4 56 29 Tl
5 6.6 30 7.9
6 5.9 31 5.8
7 6.8 o2 7.6
8 5.2 33 6.0
9 Bolt 34 7.8

10 8.2 35 6.6
11 44 36 Te3
12 5.8 57 7otk
15 8,0 28 4.6
14 5.0 39 7.0
15 7olt - 40 8.4
16 5.6 41 10.1
17 5.4 42 7.5
18 7.9 43 4,7
19 T Ly 8.5
20 G4 45 7e7
21 7.9 46 7.4
22 5.9 47 9.5
23 4,3 48 el
24 6.0 49 | 5.9
25 79 50 5¢3
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NIGHT  (FEMALE)

OBSERVATION TIHE OBSERVATION . TIME
1 3.6 26 7.6
2 4.1 27 4,6
3 6.7 28 - 5e5
4 7.7 29 549
5 4.7 30 5.8
& 5.9 31 il
7 7e3 22 7.4
8 5¢3 33 549
9 5.6 34 o

10 7.6 35 8.1
11 7 36 7.8
12 6.4 37 9
13 4,5 38 8.9
14 5.8 39 72
15 71 40 78
16 8.0 4 5.8
17 4,4 42 GeZ
18 a9 43 B4
19 4.9 4y 7elt
20 3.8 45 502
21 8.3 46 5.9
22 8.8 47 6.5
23 4,6 48 6.8
24 P2 49 B

72 50 5.0

N
\n
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APPENDIX 3

ANATYSIS OF WALKING RATE DATA
WITH RESPECT TO THE REQUIREMENTS
OF THE STUDENT'S-t TEST

$X: total walking time
N: number of observation
IX/H: averasge walking time
(ZX)E: square of total walking time

(EX)E/N: correcvion factor; square of total walking time‘
devided by total number of observation

EXE: total of squared individual walking time
Ex?: “equals to T(X - 2)2, also equals to £3X° = CEX)E/;




P2 4

N
/N
(zx)2
(£%)°/5

ST/
(sX)°
(£X)%/

£xX°

X

HALE
400.8
50

8,02
160, 640.64
52581
3,345,66
132.85

33545

50
6.71
112,560.25
25251.21
24345.85
o4.64

TOTAL NAL®

43

DAY

FEMALE
398.2
50

7.96
158,563.24
34171.26
3,273.92
102,66

FIGHT

318.9
50
6.38
101,697.21
2,033.94
2,122.65
88.71

TOT..&L FEE'U_E

736.3
100
736
542,1357.69
5,421.38
5,691.51
270.13

7177
100
717
514,232,441
5,142,32
5v2596:57
254,25

TOTAL
799.0

100
7.99
€38,401.00
6,%84,01
6,619.58
E5bs 57

65444
400
6.74
428,23%9.36
4,282,%9
4,468,50
186.11
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APPE] n

STUD“T”'S t TEST CALCULATIONS

FOR THGS VWALKING RATS EXPLERITERT
zx2 + 23{2 1 1
diff i + - 2 I b
,1 i2 ¥ ,-i a8 2
2

Where x; is the sum of the sguared dev%ations fron
the mean for the first szmple, while is the sunm

of the squared deviations from the mean for the second
sanple,

SRR

estimate standard error (S2giff) by pooling the sums
scuared deviation irom the respective two szmple mezns,
other words, wWe estimate it by mezns of adding The

i of sauared deviations from first scomple and second

mple, then divided by Hq + Nz - 2 degrees of freedomn,

w0
w r:

n of second aarﬁle from the meon fron

e, bthen divided by Suand_rd ezrror of two somples.
arples are amsll cnd the porulatvion variances

e c¢an test the null nynothesxo on an

tistic, pr0v1aeh it is rezsoncble to assune
lations are normal distributions with

izace, Undex thia corndition it ccn be showm

. oution of the statistic i3 the

e oy
L:._
stritution with Rq + i, - 2 degrees of frecdon,

Pl
-+
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- c’i*m ct ¢t
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HATZ-DAY vs FIIALS-DAY

6p < 132,85 + 102,66 (1. _1_ _J 235, 57
- 90 + 50 - 2 50 T 50 = 2450
= | 0.0951 = 0.3
8.02 — 7.96 0,06 _
t = 0.5’] = T‘T—. q = 001955

HMALE-NIGHT vs FENALZ-NIGHT

SE =,~/ Oh.h + 8871 (1, 1, =J 183,35
50 + 50 = 2 =0 50 2450
- ’ 0.0748 = 0.2735
- 6074 = 6058 -__ 005,7) - ~
t = 0.2755 = —0.5%55 = 1.2066
MATE-TOTAL ve FEHMALE~TOPATL
- =J 270.1% + 254.25 | 524,38

fmbcs 4 ogalon] =
100 + 100 - 2 100 100 "‘,\[ 9900

=J 0.0530 = Du2302

. _'Z¢56 T 7-41 = .l




MALE-DLY vs LALI-ITIGHT

46

1 1y 227,49
( 50t 50 ) _pf ZL50

FALALZ-DAY vs FEHALs -NIGHT

1e2 e w 4,2979

&
pS L
7
69

|

102.66 + 88,71

1 5 _,j_ 191,37
(55~ *+ 50 = 2150

SE = 50 + 50 = 2

Jo.o781 = 0-2795

-— ?-96 - 6038 - 11058 - —— S
t = 0.2755 = 0.2705 " = 2+2°30

TOTAL SUBJECES-DAY vs TOTAL SUBJECUS~LIGHT

B - |__235.57 + 186,11
* “NT700 ¥ 700 - 2

=:J0.0426 = 0,2064

1 1 _ 421.68
(05~ + 557 ‘rf 5T00

60.5€2
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standard error

obtained value from the equation

. R

SZairr

obtained from Hq + Iy = 2 degrees of freedon

critical value of %, obtained from statisticzl
table,

in this experiment, we use risk 0,05, since
this experiment uses two-tail test, 1t is

t = 0.025 for each tail,

the comparison of the test is between the obtained
t value and the critical t value. If the obtained
t wvalue is greater than the critical t value,

we accept the null hypothesis. if not, we reject
the null hypothesis.
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Male-day ve Female-day

a)
b)
c)

SE = 0.31

t = 0.1935

d-f. == 98

tc = 1¢960

t is smaller than tc

The difference was not significant

Male-night vs Female-night

a)
b)
c)
a)
e)
£)

SE = 0.2735

t = 1.2066

d.f. = 98

tc = 1,960

t is smaller than Ty

The difference was not significant

Male-total vs Female-total

a)

1)

c)

SE = 0,2302

t = 0.8341

d.f. = 198

tc = 1,960

t is smaller than tc

Ths difference was not significant
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4, HMale-day vs Male-night
a) SE = 0.50’"’8

¢) d.f. = 98
d) tc = 1.960

e) t is greater than %,
f£) The difference was significant

5. Female-day vs Female—night
&) SE = 0.2795
b) t = 5.6530
c) d.f. =98
a) tc = 1.960
e) © is greater that LA
f) The difference was significant

6. Total subjects-day vs Total subjects-night
a) SE = 0.2064
b) t = 6.0582
c) d.f. =198
d) tc = 1,960
e) t is greater than tc

f) The difference was significant
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APPENDIX 5

ACCEPTABLE GAP INTERVAL DATA CLASSIFIED
BY SEX, AGE AND DIRECTION

NOTE:

1.

2o

S
4,

5.

any number without a star in the right
upper corner is a near-side gap.

any number with a star in the right upper
corner is a far-side gap.

any number with a bottom line is a used datum.

any number without a bottom line is an unused
datum.

in the "MARK" column, Y represents young subjects,
0 represents old subjects, and C represents
child subjects.

"E~-BOUND" represents the traffic gap produced
by east-bound vehicles. "U-BOUND" represents
the traffic gap produced by west-bound vehicles.
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DAY  (8:30-9:30)

MALE TEMALE
MARK E-BOUD Y-BOUND MARK E-BOUND W-ECUND
Y .0 177" b 4 6.8 8.0*
Y st 6.1 ¥ 15,0 1%, 7*
Y 1 .O* m Y 15. * -
Y 6.0 20.0* Y '9?% 14,6+
Y 18,2 12.5*% Y 18.0 8.0*
Y 9.0%* 13,1 Y 12.6 i
¥ 155 24,0 Y M 25,2*
¥ e 1% 8.7 Y 16.2 11 .2*
¥ 75 L2 Y 9.6 1%,8*
4 19.2* 8.8 ¥ 4.8 13,
Y 10.6* 3.1 Y 6B alDs
Y 0,2 19,.2%* Y 13.2* 19.8
Y 10.9* 175 p 2 0.6* 29,2
Y 10.0 11 4% Y 10.0 16,2*
p ” 24 0* Y 0.8 13,2%
Y . 17..0* E 7.9 10.9*
Y " 0.6*% X 9.6 24, B*
T % 16.0* Y 1'1.3 21.7*
Y ZZ;Z* 18.7 Y 12 10.35*
Y o 22,8% Y 10.8* T.E
Y 10.2* 17.9 Y 8.6 10.6*
¥ 70.0 16.2* ¥ 152 8;2*
Y 6.6 21.0* Y 13.0 a"”
¥ g;z 13, 2% Y 0.0 12.%*
Y .8 “8.0* Y 12 c® 19
Y g;g 1.2% Y 5 ﬂ?.é:
Y Nk 5.9 Y R 16,
. § 4?. - 87’ p 4 <6" 101
Y Teer® 9.6 ¥ 10.6* 10.0
Y 6.6 127" 29
Y 6.0 2.1 .
3 222 Toeey TOTAL ~ SUBJECTS  MEAN
6 *
% 1 05-3'- 1;.6* 23 .0 g-g :I_c_)-.@
Y P 10.0* U4 ,1* 22%* 11.09*
b %. __;-;*
¥ V.5 15.0*
78

TOTAL SUBJECTS MEAN

256.3 33 977
263, 4* 25* 10.53*
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DAY (9:30-10:30)

MALE FEMALE
MARK E-BOUND W~BOUND MARK E-BOUND W-BOUXD
Y 16.4* .8 Y 42,8 14, g
Y WA 'rz_'?. * Y 0.0 243+
Y «ar, 77 Y 6.6* 10.8
Y 8.8* 1. Y 10. 3* 2.1
Y 12.0* ' 2;.8 Y Ok 7. 8*
Y Bk ok Y 20,0+ e
Y 18.7 g ¥ Y DD 11,4+
Y 8.2 L * X 8.3* 6.5
Y 8.5 18,.0* Y 8.6* aw e
Y Wi 11.3% Y %%* _2_;
Y 17.6* 0. Y . -t
Y 18, 7% L, Y .6 2L, 0*
Y 6.7 0. 2* Y 15, 1% g_%
Y LO* . Y . 12.0*
Y 10.2 16.2% Y AT o2 B ¥
¥ —0.,8% 20 G 4 % 8. 8%
Y §.6 10.3* Y 15.2% ¥
Y - ® * Y ’IO. L] *
Y ?E AT 19 -
Y 7+_2.2‘ T 740*
> %6* 528 TOTAL ~ SUBJECTS  MEAN
Y » L O*
Y 10.4* % 12‘_2.* .}2* §‘_:§*
Y “8.7* 12. 155, 16 9.
Y T.6 et
27
TOTAL SUBJECTS MEAN
204, 4 26 7,86
222, 5% 22 10,14*
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DAY _ (10:30-11:30)

MALE FEMALR
MARK E-EOUND Y~BOUND NMARK E-BOUND W—ROUND
Y .O* 14, 0 9. 5% B
Y "é:a 10.8* Y g* il
Y 3 % Y &t 7o
Y £ £ Y 3%+ b
Y 192 176 Y I.5 1G. B+
Y L.0 R Y 7.0 TB.5*
Y -8 1%, 0% Y 5.1 14, %%
Y 1%, 9% 5.0 Y 10.3* 3.k
Y 18.0* .o Y 70. B* Z‘%
Y '8 10,2+ Y 7.6 1555
Y 1550+ L Y 5.6 BT+
Y 1.8 9.7+ Y 17-0* 131
c 10. o7, 0% 0 6.7 T
Y I, 0% 2_2 15
Y -6 15+
b 2.2 10.2* TOTAL,  SUBJECTS  MEAN
Y 16, 6* VR o
Y 8,9* 156
Y ﬁ 2-1.,1* 6;8 2 8.0
Y 10.0 9.0* 11, 3% 1% 10.39*
Y T ok.o* —
¥ W 15.1*
Y ) T6. 0%
Y 15 % 11.8
Y Ll 5.0
Y L. 5 '20.5
Y - o4, 7%
Y g_? 15.1*
Y 19, T+
Y 8.7 I
Y h_'g *lhTa*
Y 17.6+ R
z2

TOTAL SUBJECTS MEAN

182,2 26 .01
262,2* 2u* 10.93*
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(11:30-12:30)

DAY

FEMALE

W-BOUND

MARK E-BOUND

W--BOUND

E-BOUND

MARK

hd

MEAN
Q.54
0.88

ch:

EERRRRRER

dpootatigy (8
ﬂv_ n#M%U_ ,o:;n;ogq+dro_ .

3 ®

8 &N ®

YYYOOOYYYYYYYYYYYYYW

98 0_5_6
L]
6 56

KRV 2 R ER PR R REERCR KK

***

SRR L ORE FRR KL REXRRR

EECER

YYYYYYYYYYOYYYYYYYYYYYYYYYYYYYYYYF

SUBJECTS  MEAN

TOTAL

4.5

306.2%
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(12:30-1:30)

DAY

FEMALE

MALE

W-BOUID MARK LE-BOUTD

E-BOUND

MARK

W-BOUND

ERCEEERE KRR R EERE R R r O R
m a1 &
ERKREEE 44_ et |°

v..v..v._v..v..v.._v..v._Ov..Yv._OYYYYYYYYYOYYYYYY__M/_}

* ¥ * ¥ *

ERERERERERSS

O

® ¥
OO

-

80
Ll B

*

REEEE R K _QLLﬂd

KEERCE R KRR

v..v..Yv..YYYYV,_YV..YYYYYYOYYYYYYYYYYYYYYYYV.._ZRA

N

SUBJECTS ME

TOTAL

o

247.6
597.: 5%
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(1:30-2:30)

DAY

FEMALE

MALE

V/-BOUND

E-BOUND

W-BOUKD

E~BOUND

MARK

MARK

R

EexREe o R EfpREERERr Re 1
m o &
e |8

YYYYYYYYYYYYYYYYYYYYOYYF

* % *

R A KRR R KR KR Y RN K e

EXE

- 0

EEREREE

PR Ce KRR AR SRR E R R R

YYYYYYYYOYYYYYYOYYYYYYYYYYYYYYYYYYYYYYF

MEAN

SUBJECTS

TOTAL
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DAY (2:30-3:%0)

MALE FEMATE
MARK E-BOUND -~ W-BOUND MARK E~BOUND Y~BOUND
Y 6.5 6.0 Y 13,9 7.2%
¥ 5 10. B+ ¥ 54 1527
Y 16.8* 0.8 Y 8.3 6.7
Y 13.8 o Y Yy Ty
Y £ E 32 Y 0.8 1£TE*
Y S 0* Ci Y 7o AL
Y AT T W) Y 1T.3 1B+
Y 5 1556 ¥ 6 8.
Y T 5.8 Y 155 15224
Y Tox e Y 7.8 eI
v "= g.0* Y EL 1%, 1*
¥ 155+ 7.5 Y 10. 6+ 555
Y “5.9% 1. Y “Ba5 8.0
Y ; 10.7* Y 7.0 17 Tk
Y 106+ 7 Y 5% 9.5
¥ 10T+ g ¥ 1g76* 155
Y 5.7 “Z ¥ 5.5+ 4.9
Y .9 R 15
Y 727 150
* T
% 22*% g;%* TOTAL,  SUBJECTS  MEAN
Y 12.8 1T h*
Y 2 5.3 J28.7 & 801
¥ R o5 180.1* 16+ 11.25*
Y G 11.9 — —
Y 550 TB.D*
Y T2 9.6*
Y e 152+
Y .3 T 0%
Y 7.0* =5
¥ 103 3.6+

\S I
Y

TOTAL SUBJECTS MEAN

231.0 31 7,45
239, 4* 26+ 9.21*
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30-4:30)

(3

DAY

FEMALE

MALE

W-BOUND MARK E=-BOUND W/-BOUND

E~BOUID

MARK

***

*
26@%4_ﬁﬂ
[ I

OO I~ O
NN

EERRERERELEEE,

*

v;v;v;v;v;v¢v;v;vivivL?:Iv;v¢viv;v;v;V¢V*Y:I#Q
* *® % % * *
Qlxjo 04.4_.-1/—.47—4.0
o] 9] o] 8] o] o] & @] o] o] el o
(T YN Lol (10] L
U D Dl el U IR et [

W * K W K ¥ #* L3 * %
8“./_8_64 Ou 4_7—4_2)_0_04.4
9 ® o] & o] @ [ ] o] o] o [ ] 9 @ & ¢ 8 9
o (e8] o Ao R (ve) S vol & g o o]
< < i Lo (4 VR -

Bk Kk Ry KR SRR

GV Ll

* * % * ¥
(o] (o] Lt Lo v8] 0] Vo] (@] (v6] 0/—2_ 67—
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HIGHT  (5:30-6:30)

MAIE FEMALE
MARK E-DOUND =BOULD MARK E-BOUND -BOUND
Y 11, 8% 5.6 Y 13,2% 12.8
Y “B.5 20,7+ Y 70.0* 9.7
Y 17,5+ 9.8 Y 70.0 17.6*
Y N 10.7 Y 750" 9.8
Y 9,2 13 0% Y 7Bt 8.8
C 12,0* 10. 7 Y 9.1 17, 8*
Y G, % 9.7 Y 19,5+ .
Y 7 .8 1 - * Y 10.4*
Y 12-"&.2* 11.4 Y 7.0 _O*
Y 1%.7* 710.7 Y AL P* 12.8
Y 9.4+ R Y 12.0* 6.0
Y 44 oI, g* Y 1.3 12, 7%
Y 19. 6% 10.2 Y Té.o* —%z.
Y 19.9 AL, L+ Y C.2* 7.9
Y 12,1 57.7% Y 10.5% 20.5*
Y 6.7 12.9* 5= —
Y 17.9 27.9%

| *

H ""E-g* 12eS TOTAL  SUBJECTS  MEAN
0 8, 5% 8.8 142, 8 15 9.52
Y 12.6* B.4 Py
! o S 128.6¢ 12+ 10.72f
¥ 9.0%* 74
Y 1%, 0* 17,2
Y 5.8 1%.0*
Y 8.4 Ls.u*
Y 17, 15, D%
Y 1%.8 ok
Y Tl 3% 17.0
5T

TOTAL SUBJECTS MEAN

255.0 27 .44
288.9* 4% 12,04*
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(6:30~7:30)
FEMAIE
MARK E-BOUND W~BOUND
Y 9.0 14,2%
Y 19.8 “G.o*
Y 6.4 26.6*
Y 15. 2% 9,2
Y A 20,0*
Y . 18,7%
Y 1%%3; 9,1
Y 8.7 277
Y 9.0* 7.8
Y 0.6 2F, 0%
0 8.8 14,9%
Y 1 5.0* I Ic:-)
v 35 S
Y 10. 157+
a - I
TOTAL SUBJECTS MEAN
108.1 ‘42 .01
106, 4% 9* 11.82*

NIGHT
MALE

MARK E-BOUND W-BQUND
¥ 14,0% .3
Y 70.0* .
Y 0.2 B *
Y “L,2 1%.8*
Y 120" 70.2
Y .0 20.0%*
Y . o 7¥
¥ T,8 2%.0*
¥ 16.9* 10.2
Y 14.,1* ;z;g*
Y L] -
Y 6.1 16.1*
Y 5.3 16.1*
Y 4%?2* 10.8
T 19.9 7.6*
Y o 20.0*
Y . 15,0%
Y 13—W* Ea :
Y 3T, h* 12.7
Y 4,2 15.0*
Y 8.5 12, 0%
% T,.2* 2.0
22 -

TOTAT,  SUBJECTS  MEAN

184,2 21 8.7

152.7* 14* 10.91*
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NIGHT (7:30-8:30)

MALE FEMALE
MARK E-BOUND W=BOUND MARK E-BOUND W-BOUND
¥ 9.0 10.7* Y 19.7* 10.1
Y 170 7.6* ¥ 6. 1%, 3*
Y 5.0 TG ¥ B. T7.5*
Y 8.2 Tg.5 Y LR 14
Y 27.5% &, Y : .o
Y 10.9 19,5+ ¥ 2% 16.3*
Y 1L G+ 4.3 0 75.6 11.6*
Y 135" 7.5 Y 11.6 T0.2*
Y n: 277 o 6.6 12.8*
¥ 27 .2 Y 27.5+ 7.2
¥ 1%.6* 55 ¥ 27 R
¥ 12.8 16.5* Y 52 &5
Y 6.1 6.5* T3
Y 5.0 8.6+
! = sl TOTAL ~ SUBJECTS  MEAN

]

¥ =2, 22 114.5 a2 9.54
Y 51 Ry 101.4* o* 11.27*
Y 13.9 5.2
Y . 19. 8+
Y 1420 10.4+*
Y 7. 8.5+
25

TOTAL SUBJECTS MEAN

215.9 24 9.00
193.6* 18* 10,76+



- APPENDIX 6

ANALYSIS OF THE ACCEPTABLE DATA
WITH RESPECT TO THE REQUIREMENTS
OF THE STUDENT'S-t TEST
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DAY
MALE FEMALE TOTAT,
NEAR SIDE FAR SIDE NEAR SIDE TAR SIDE NEAR SIDE  FAR SIDE
£X 61.75 80.02 71.70 83.94 132,85 163,96
N 8 8 8 8 16 6
SX/N 772 10,00 8.89 10.49 8.30 10,24
(£X)° 3813.0625 6403.2004 5055.2100 7045.9236 17649,1225 26882.8816
(EX)°/N 476.6327 800.4001  631.901  880.7404  1103.0702 1680.1801
£X°  477.8531 802.8898  637.6516 883.1442  1115.5077 1686.0340
= 1,2234  2,4897 5.7506  2.4038 12,4375 5.8539
NIGHT
b3 8 oy | 33.71 28.07 3%.81 55.28 €7.52
N 3 3 3 3 3 6
S/ 9.07 11.24 9.25 11.27 9.21 11.25
(£X)2 7403841 1436.3641  787.9249 1143.1161  3055.8784 4558,9504
(EX)2/N  246.7947 578;7880 262.6416  381,0387 509.3131  759.8251
»'G 247,0265  379.7673  262.8221 381.6437  509.8486  761.4110
sx° 0.2318 0.9793 0.1805 0.6050 0.5355  1.5859
MAIE'S TOTAL FEMAIE'S TOTAL
X 88.96 113.73 99.17 AL
N 11 11 1 .
£X/N 8.09 10.34 9.02 10.70
€X)2 7913.8816 120%4.5129 9834.6889 13865.0625
(SX)°/N  719.4438  1175.8648  894.0626 1260.4602
IX°  724.8797  41182,6571  900.4737 1264.7879
£x° 5. 4359 6.7923 64111 4.3277



APPENDIX 7

t-TEST CALCULATIONS FOR THE
ACCEPTANCE EXPERIMERT
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MALE-DAY vs FLNALE-DAY
ITEAR-SIDE

1. 2254 5.7506 1
B nj St (g +

=.JO.1245 = 00,3528
t = 22202 772 | 3 5ogm

0.%528

MALE-NIGHT vs FEMALE-NIGHT
KEAR-SIDE

0.2%318 + 0.1805
Bk ﬁ/_ + 3 -2

=J 0.0687 = 0,2621

t = »9'76 - 9.09
02627

(3

= 1,050

MATE~-TOTAL vs FEMALE-TOTATL

NEAR-SIDE
5.4359 + 6,4111 1 1
SE <~ =z )
=J 0.1077 = 00,3282
t = 9-07 = 8.01'" = 3.’]383

0.35282

FAR-SIDE
[ 2.4897 + 2.4038 , 1 1 .
g +85-2 (8 *B
= J0.0875 = 0.2956
- 10049 = 9.96 =
t = 0.2956 = ‘107950
FAR-SIDE
[ 0.9793 + 0.6050 , 1 1 .
SE 7] R R ( = o 5
=f 0.264 = 0.51%9
- 1‘1.2,] -— 11.34 _ -
t = 0.5159 = “0.2?50
FAR-SIDE
_|_6.7923 + 4, 5277 1 -
SE 7] M+ 17 - 7+
= J0.1011 = 0.3180
t = 1062 = 10.24 _ 4 ,o50

0.5180




4,
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HAIE-DAY vs HALE-NIGHT
HEAR-SIDE

[ 1.20%4 + 0.2378 ,

1
8E =|—=g%3 -2 3 *73
=Jo.0741 = 0,2722

t = 9.09 - 7-72

a oove = 2.0357

FEMALE-DAY vs FEMALE-NIGHT
NEAR-SIDE

[ 5.7506 + 0.1805 , 1 1
SE s\~ 85T 3% -3 5+ 3

-JO.BOE =

t = 9056 = 8099
0.5495

0.5495

= 0.6733

TOTAL~DAY vs TOTAL-NIGHT
[EAR-SIDE

12,4375 + O. 5355 g 1
SE rj 16 + & - ‘986 T TG

=J0.1486 =

£ woeid = B35
0.5855

0.3855

w 2,568

FAR-GIDE

48
SE 7} =L ;

Jo.1767 - 0.5204

11,34 - 9,96

t = —Ggoon - 3-2826
FAR-SIDE
2.4038 + O, 6050 4 1
SE 7] g e (5 +—=3)
=J0.1532 = 0.3914
_ 1.2 = 10,49
t = el = 1.839
FAR-SIDE
» ] 585259 + 1.5859 4
SE =6 T 6 - (g + )
=J0.0852 = 0.2919
11,27 = 10,22
t = 0.2919 - 3-5971
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MAL=Z-DAY vs FLMATLE-DAY
ITEAR-SIDE

b) t = 3.5998
c) d.f. = 14
d) t, = 2.145

e) t is greater than ¥a

f) The difference was
significant

MATLE-NIGHT vs FEMALE-NIGHT

NEAR-STIDE

a) BSE = 0.2621

b) t = 1.0%01

¢) d.f. =4

da) tc = 2.776

e) t is smaller than ty

f) The difference was not
significant

MALE-TOTAL vs FEMALE-TOTAL

NEAR-SIDE

a) SE = 0.3282
b) t = 3.1383
c) d.f. =20
d) tc = 2,086

e) 1t is greater than By

f) The difference was
significant

FTAR-SIDE

E) SE = 002956
b) t = 1.7930
c) d.f. = 14

d) t. = 2.145

c
e) t is smaller than .,

f) The difference was not
significant

FAR-SIDE

a) SE = 0.5139
b) t = 0.253%0
¢c) d.f. =4

a) t, =2.776

c
e) t is smaller than 1A

f) The difference was not
significant .

-FAR~SIDE

a) SE = 0.3180

b) t = 1950
¢) d.f. = 20
4) t, = 2.086

e) t is smaller than tc

e) The difference was not
significant
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MAIE-DAY vs I[IALZ-ITIGHT

IEAR-SIDE

a)
b)
c)
a)
e)
f)

SE = 0,2722

t = 5.0331

d.f. = 9

t, = 2.262

t is greater than tc

The difference was
significant

FEMALE-DAY vs FEMALE-NIGHT

IEAR-SIDE

a)
b)
c)
a)
e)
)

SE = C.5495
t = 0.6733
d.f. = 9

t 2,262

c
t is smaller than tc

i

The difference was not
significant

FAR-STDE
a) SE = 0.4204

b) t = 3.2826

¢) d.f. =9

d) tc = 2262

e) t is greater than t

c

f) The difference was
significant

0.3914
B) t = 1.8396
c) d.f. =9

d) t, = 2.262

c
e) t is smealler than tc

a) 8E

f) The difference was not
significant

TOTAL SUBJECTS-LAY vs TOTAL SUBJECTS-NIGHT

KEAR-STDE

a)
b)
c)
a)
e)
f)

SE = 0.3855

t = 2.2568

dof. = 20

te = 2.086

t is greater than T,

The difference was
significant

FAR-SIDE

a) SE = 0.2919

b) t = 3.597

¢) d.f. = 20

d) t, = 2.086

e) t is greater than t,

f) The difference was
significant



' A STUDY OF PEDZSTRIAN'S WALKIIIG RATE
AND ACCEPTABLE GAP INTERVAL WIHEN CROSSING THE STREET

by

HSI CHIH LIN (JIMMY)

B.S., Taipei Institute of Technology, 1968

AN ABSTRACT OF MASTER'S REPORT

submitted in partial fulfillment of the

requirement for the degree

MASTER OF SCIENCE

Department of Civil Engineering

KANSAS STATE UNIVERSITY
Manhattan, Kansas

1974



ABSTRACT

The purpose of this study was to determine the difference in
pedestrian walking rate and gap interval acceptance distributicn
when crossing the street between day and night, '

A particular T type intersection in Manhattan, Kansas was
selected for the study. Fifty male and fifty female subjects

| were observed during both the day and the night for the walking
rate experiment. There were 267 male and 185 fem2le observations
in the daytime, 77 male and 42 female at nighttime in the gap
acceptance expesriment.

The Student's-t test was introduced to examine the data. The
results showed that walking rate for the subjects was significantly
faster at night than in the daytime, but the difference between
male and female was not significant in either day or night.

The difference of acceptable gap between ﬁéy and night was
significant when comparing the subject total in near-side and
far-side gap. But the rest of the comparisons suggest that

the acceptable gap for men was shorter than women in the daytime,
but no significant difference was shown at night.

Also, a polynomial curve fitting compuber program was used

in an attempt to find the relationship between acceptable gap

and traffic flow. It is hard to certain the relztionship between
these two variables since it has a low correlation coefficient,
besides, we could plofjaﬁy'curve on the figure which would fit

aimost as well as the one frpm the computer,



