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EVALUATION OF PEDESTRIAN SIGNAL TIMING AT SIGNALIZED INTERSECTION
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ABSTRACT

The objective of this research is to evaluate the pedestrian signal time involving green and
flashing green times. The minimum pedestrian green indication should give time for pedestrian
to start crossing safely, and the flashing green indication should give time to complete the
crossing.

An average pedestrian crossing speed of 1.1(m/s) was estiamted by analyzing the field data
which was slower than the 1.2(m/s) currently used. F urthermore, the study proposed that
design speed for the flashing green time should be slow speed for considerations of pedestrian
safety, not the average speed. The 0.78—1.01(m/s) of pedestrian speed was estimated at the
elementary school areas that indicated 0.2(m/s) slower than the other areas.

The pedestrian starting time (perception/reaction time) and time headway from front to back
of herd was estimated to determine minimum pedestrian green time. The pedestrian starting
time was ranged 2.52—4.29 seconds. The time interval between the pedestrian rows was found
to be 1.25—1.86 seconds, which declines as the pedestrian rows increases. The equation to
calculate the pedestrian signal time is proposed using the pedestrian starting time, the time
interval between the pedestrian rows, and pedestrian crossing speed given area types
(commercial, business, mixed, and elementary school areas), number of both—directional

pedestrians for a cycle, crosswalk length and width.
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MODEL 1 MODEL 2 MODEL 3 MODEL 4
Parameter bal=1.2893 a2=1.5045 a3=1.0904 a4=1.1607
Estimate b1=0.0082 b2=0.1337 . b3=0.7814 b4=1.5112
F—Test 363.43 331.34 178.17 49.006
Prob>F 0.0001 0.0001 0.0001 0.0001
T—Test al=0.0000 a2==0,0000 a3=0.0000 a4=0.0000
Prob>T b1=0.00001 b2=0.00001 b3=0.00001 b4=0.00001
R~square 24.09% 22.44% 13.47% 4.10%

#)0 MODELL : SSP = al + bI*DEN100 <¥ 3>9 SAS Tz 24 AFE Ay

O MODEL2 : SSP = a2 + b2*LOGDEN

O MODEL3 : SSP = a3 + b3*REVDEN
O MODEL4 : SSP = a4 + b4*NEXPDEN
o374}, SSP--- Slow Speed Pedstrian (m/s)
DEN100---Density*100(Ped/m2)
LOGDEN---LOG(DEN100) (Ped/m2)
REVDEN---1/(DEN100) (Ped/m2)
NEXPDEN---EXP(—~DEN100) (Ped/m2)
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<E 4> ZE9} Uxof ME Mu|A pE
Mu|A 3= E@xgi Dol o= HCM | X4 HUR 2 (msec) ?
(Level of (Density) Ha & o) s 8 o = P
Service) (Ped/m?) x 100 {m/sec)
A <10 1.326 1.182 1.206 1.207 1.013
B <25 1.276 1.084 1.091 1.084 0.896
C <40 1.226 0.985 0.976 0.961 0.778
D <80 1.093 0.723* 0.670* 0.632* 0.465*
E <120 0.960 0.461* 0.363* 0.303* 0.152*
F >120 <0.960 <0.363* <0.363* <0.303* <0.152*

#)1) HCM Special Report 2090 27 £33l%ch (8).
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24 AR AZH(E), U 4.39 3.77 3.14 2.52 2.52 2.52
7] @& AMA7H(Z), H 0.00 1.86 1.65 145 1.25 1.18
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<373 6> Hcb &4 XS At 2E

Bexiu] (%)

60

40

30

20

10




ARTEEGE B4 B — 3% 1994

HAd: BYPA B4 AL BYH P9
7t BETFE U 9eA 42d Ju &
2 AAAE A Bl PP @E A
AN oz vepdd. meEtd, iy ny
Ar (N Jgnee = (W) gohd 2 @
TAA AL F2E I 22 AXNSAL (1)
2 2YZ O] 5o g AL (H)9

71

e e T g A4 wEga H4
AFAHE AP (KE 5>F=). <29 7
>& B3z ti7] B5e] e 4 pY} =
A NFAZHE BAFT

2 Ry 34 N5AIZE = t+ H*(R~-1)
714, R = N/(W+1)

<3 7> 2HA 07| Yol ME A 2R =y ASAg

A (2)

. EulA) WA
| NS 222 22
EL B RERE

nazel g4

VI. 28

£ a7 od 53¢ AQeld e
3 43 LU E AR e Aol ojld
gl R QoM YA} AFE Y& A
A At d 230 Ut B &5
g 2xoh= APAAE 2T oy UEst F
J13l mE 51 Zadthe AE gy
O AY {34 o YUk RYEE o

4 BEFAE FH34T Az AY {34
e Ayl A £2E ARAY. AR EX9d)
W3 g 23z HF £55 111(m/s)EA
Y ABAZL AL A8 A HE BYSE 1
2(m/s)Bth =P& & F A

Yo BYF 4 FAd AL d2e
A 44 B2gd=e QY 2o Mula
&l wet RS0k dn FFo] old B
YA A kdo] TeE FEF BYALE F7]



72 Journal of Korea Transportation Research Society Vol. 12, No. 1, 1994

g% &5 (0.96—-121m/s) & 71F02 doof
ke AL B 474 AgsAT. &mx] g
BHPEE(0.78—1.01m/s)7} & Aol Hl3j o
0.2(m/s) 7 BoiAE Ro] & AFE Faio et
Wit o] AL ojdole] HPLTrl 2 U
&eucke 8A3 =te AL BAFEH.
g4, Fusta gL o g vjE) 25
AIZhe A 8 Fista ojdelzt kA &8
gEEE BHE £ YEE Sojof gt

g J4 YA 54 N3A RS 2R
918e g 2L ARk Az 2 By )7
FY5o] B AAA LS AEIAS BYA §
@ 21 QXS AZhe 252439271 &
Act. BFFAWRIA Jehd 2HE 2AZ 85th
Percentile gt o] &3t REE oj7] YA+
o] M A PFAZLe A 186271 &5
A A7A R P9 7t FH w
g g Azt & Apoly ARTAL Fa
9.

AEF o3 YT AFALE s A%
o AY FE (A7} 4%, &Y, FgaAY),
Z7)% opurer waiAS (N, 85th Percentile B
PA5), Yy Zo (L)t £ (W)Y
gdAAES Jod B a7A At 42 B2
2 gj7] PS5 (R)d g Jg ¢ A
SAZE (1), BYA O)7] PP w2 AAA T
4 (H), Joes 2g&s (Vp)9 gEL o}
#o 78Ty st nYF =4 2 X4
AGAE A2d d F Qi
PT = t+ H*(R-1)+ (L/Vp)

4714, t+ H*(R-1)= Hi RYPZ 54
: AFAZ
(L/Vp)= #4 BPA 543E A
A1 z¢
R = N/(W/LC+1)

E d7e 97 23 9 713 Agez 3d

5 nyga g I &5 YT AIA

e N9z E2HQYT, AFLTE A% AF

NzAzEe QA4e 2BEA G HEA

¥ ATE B39 Agd BT AsARS 4

FAdE gL & e aXtEd 549

we o2 A7 B oof ¥

o }F 2% 9F9 nARAMe £ d7IA
AdE Ry JAALN FHALE W
#e 2YT =4 FE WA= A

0 A%3} TN FHAY B UsAZ

0 x271% e AGRERS A2 FEA

o mAEY BYALE 1T HY Jou: ¥

0 & ATE Fild AgE RIT AN
WA A% 59w 84

O Punx Zojd mE ¥ UETFT ¥ol *
A4

O PUNE ¥LE FEIAM] JEIFEOl
ohd gudA HNE SEREE

u_)'|_|

o
rat

a

1. XQray, aSA 54, 1992d.

2. Xt B¥, wEMA A4 AFHE, 1991d.

3. 52 u% ¢4 g3, AR 1§ A3AA 7|
& 99 BY A7, 1989,

4. LJ. Pignataro. Traffic Engineering:

o

Theory and Practice. Prentice Hall, Inc.,
Englewood Clifts, NJ, 1973

5. A Program for School Crossing Pro-
tection -+ A Recommended Practice of
the Institute of Traffic Engineers. Traffic
Engineering, Oct. 1962, pp. 51—52.

6. Mark Virkler. Pedestrian Flows at
Signalized Intersections. Transportation
Research Record 847. TRB, National
Research Council, Washington D.C., 1982,
pp. 72-717."

7. Development of an Improved Highway



KBTEBRE B+ 4 5 — 5% 1994

Capacity Manual. Interim Materials on
Highway Capacity, Transportation Rese-
arch Circular 212, TRB, Washington D.
C., January 1980, pp. 124.

8. Highway Capacity Manual. Special Report
209, TRB, Washington D.C., 1985, pp. 13
-8.

9. Manual of Taffic Signal Design, Second
Edition.
Engineers, Prentice Hall, Inc., Englewood
Clifts, NJ, 1991, pp. 145.

10. E. Hauer. The Safety of Older People at
Intersections. Special Report 218, Trans-

Institute . of  Transportation

prtation Research Board, Washington D.
C., 1988, pp. 194—252.

1. =2 a% A Y3, Bi&s FAF BN,
19824.

12. = 291 B354, YGRE gAY 2A}
A3, 1991, ‘

13. At BF, =2 2% 34 4934, 19904.

14. =2 w3 ¢kA g3, oldo] 2% ¢ Ax
A, 19903,

15. Federal Highway Administration. Manual
on Uniform Traffic Cotrol Devices. U.S.
Government Printing Office, Section 4D
—5, 1978.

16. S.J. Older and G.B. Grayson. Perception

73

and Decision in the Pedestrian Task.
TRRL  Supplementary Report 49UC.
Transport and Road Research Lab.,
Berkshire, 1974.

17. John J. Fruin, Brian T. Ketcham, and
Peter Hecht. Validation of the time—
Space Corner and Crosswalk Analysis
Method. TRR 1168. TRB, National
Research Council, Washington D.C., 1988,
pp. 39—44.

18. James M. Witkowski. Accident Type
Designations and Land Use Data in
Pedestrian Accident Analysis. TRR 1168.
TRB, National Council,
Washington D.C., 1988, pp. 45—48.

19. Chrles V. Zegeer, and Sharon F. Zegeer.

Pedestrian and

Research

Traffic — Control
Measures. NCHRP 139. TRB, National
Research Council, Washington D.C., 1988.

20. John F. Morrall, L.L. Ratnayake, and P.
N. Seneviratne. Comparison of Central
Business District Pedestrian Character-
istics in Canada and Sri Lanka.
Transportation Research Record 1294.
TRB, National Council,
Washington D.C., 1991, pp. 57—61.

Research



