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Models for Determining the Vehicle and Pedestrian Volumes
for the installation of Pedestrian Pushbuttons
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Abstract

The main reason to install pedestrian pushbuttons is improving traffic operations. The current guideline for the installation of
signal systems with pedestrian pushbuttons is car-oriented. It is difficult to clearly understand the guideline because there isn't an
in-depth study to compare the pros and cons of the pedestrian- and vehicle-oriented methods in terms of waiting time. Thus, this
study aims to estimate the waiting times of pedestrians and vehicles. The two delay times are compared considering the
hypothetical circumstances such as geometry, pedestrian crossing time, pedestrian/vehicle counts and arrival distribution. The
results show that when the pedestrian traffic volume exceeds 97 ped/h in the case of a two-lane road (one lane in each direction) the
pushbutton system is effective and beneficial to pedestrians. It means that the total waiting time of pedestrians is less than the one
of vehicles. Additional four scenarios are designed and tested by varying the number of lanes and design speeds. In conclusion, the
pushbutton signal is more beneficial for pedestrians when the number of pedestrians is less than or equal to 85, 70, and 70 ped/h for
the three-lane scenario, the four-lane with the design speed of 80kmvh scenario, and the four-lane with the design speed of

100kmv/h, respectively.
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Figure 1. Study process
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Table 1. Premise of analysis

o Analysis location : Single road
o Analysis time : 3,600s
o Crossing components

(unit; m)
Width
Scenario Total
Shoulder Ce_nter Lane Line
line
Two-lane road 17 745 1 0.45 6 0
Three-lane road 1} 1055 1 045 9 01
Four-lane road W, 1470 1 15 12 02
VV-’LIUO
o Vehicle
- Arrival distribution : Uniform distribution
- Maximum headway is set
- Every vehicle stops only one time
o Pedestrian green time
Crossing Walking lilet) Pedest'nan Pedestrian
. . approach  crossing .
Scenario  distance speed ) . green time
Om @)me e Tme (s)
(s) (s)
Two-lane 745 1.0 7 8 15
road
Three-lane  10.55 1.0 7 1 18
road
Four-lane 14.70 1.0 7 15 22
road

o Restricted pedestrian green time 7y = Ty, +(H>xn)

Max .
. " Start up Restricted
. Pedestrian number delay pedestrian
Scenario  green of time  Headway
i o green
(km/h) time  waiting (h)(s) :
: (Tspp) time
(s) vehicle T
( NV) (s) ( Ng)(s)
Two-lane 15 14 23 113 19
road
Three-lane 18 18 23 1.00 21
road
Four-lane 22 14 23 1.80 26
road(80)
Four-lane 22 13 23 1.64 26
road(100)

EXo|AE= Explanation for Rules of Road
Infrastructure and Facility Standards(2009)e°l
AAIE AR ARtz o] e 4 £ 1.5m

o} Zole] A& £ 0.5mE 243819t

Bz JdR T HdAZ2 Jdaiy s
T 1.0m/sZ 7Pl ol n% Alsr] A &
2] mirdel Baxl AaAE] mE Aol B}
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Table 2. Four Scenarios in terms of number of lanes, pedestrian
and vehicle volume

Scenarios Pedestrian and Vehicle
Number of Lane
number volume

1 Two-lane road 1<V, (or V) < 3,200

2 Three-lane road 1<V, (or V) < 3,600
Four-lane road 1= 1V, (or V) < 2,000
(Design speed 80km/h)

4 Four-lane road 1< Vy(or V) < 2,200

(Design speed 100km/h)
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Table 3. Calculation of push-button cycle

Table 4. Variables for analysis

Four-lane Four-lane
Two-lane Three-lane

Variables road road road road
(80km/h)  (100km/h)
Yellow time( Y)(s) 3 3 3 3
Pedestrian crossing 15 18 22 22
time( Z}o)(5)
Restricted 19 21 26 26
pedestrian
green time
(Tye)s)
Push-button Cycle 37 2 51 51
(O)s)
FAAH Y), B GRAH(T,,,,), B Ha2
AR Ty ) o] BalAA =W Bzt a2l sr]= AlE

o kA Figure 37+ o] XJHr}, Bzl E2to] &
28 Af, BaAEsr)e Ate de |, &
F71(Cycle)] FEHE WA €t by AL B
2 FA|ZE, Beal 5 E7EA 7] 3 Push-button

Cycleo]ﬂ} golsta A& Fsigint. 24 A2 B
PAAF2 57 F71E Alkete] =2 A2lshH Table 3
I 23, =238 Figure 3% 2on Aoz s}
W 2(2)¢ 2ot

C= Y+ Tppp+ Tye (2)

Aq7]A,
C  : Push-button Cycle(%)

y o 2AARHE)
Ty + A FAAZH(Z)
Tye B HAE7ZHZ)

A7 el g AFES Table 49 o] Hejskict.

Variables Units Meaning
s Yellow time
m/s Pedestrian walking speed
m Crossing distance
s S Pedestrian green time
Ny veh Max. number of
waiting vehicles
Topp s Start up delay
Togp S Pedestrian crossing time
Tyve S Restricted pedestrian
green time
C S Push-button Cycle
2. 24 gy

AB7HA 7Pge BAel RS geld werss &
&t AFuEFE 100/A158 7 Ave]eo] 2k
37 100 A eR Wgke Fa, HAsd w3
10I/A17E 8lld Alue] e.9f Akl 3hagd714] 10
QAR WSS T AR AR} Bl 2 A AR
& AbEsle] vimeiint. 1 A3} Solie] Hole PikE
BAIE EAeb] Slsked, S o= Aag s 10t/

AR 7 AU 0] Z3twEHIA] 100 HEos W
S5 3, BaAuEE T 10Q1/A15E s AluE]

99 Aol ZetwEDA 109 B2 Wsks 75 4
AN B AR BEG)e] v maisi,

MHI

q
=

1. 28R} X[AA[ZE A=

B2k AAAZHD,) & 249 A AFE Ht

Tworlane : Yellow time(3s) : Pedstrian Green(15s) : Pedestrian Non-Green(19s)  V : Push
Road 1234567 8 91011121314151617 18192021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
0a
V 1234567 89101112131415 1 2 3 4 56 7 8 910111213141516171819
Three-lane : Yellow time(3s) : Pedstrian Green(18s) : Pedestrian Non-Green(21s)  V : Push
Road 1234567 8 91011121314151617 18192021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
0a
V 1234567 89101112131415161718 1 2 3 4 5 6 7 8 91011121314151617 18192021
Four-lane : Yellow time(3s) : Pedstrian Green(22s) : Pedestrian Non-Green(26s)  V : Push
Road 1234567 8 91011121314151617 18192021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
(80km/h) Vv 1234567 8910111213141516171819202122 1 2 3 4 5 6 7 8 91011121314151617 181920 21 22 23 24 25 26
Four-lane : Yellow time(3s) : Pedstrian Green(22s) : Pedestrian Non-Green(26s)  V : Push
Road 1234567 8 91011121314151617 18192021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
(100km/h) v 1234567 8910111213141516171819202122 1 2 3 4 5 6 7 8 91011121314151617 181920 21 22 23 24 25 26

Figure 3. Diagrammatic expression of push-button cycle
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Table 5. Push-button cycle and maximum number of push- button
operations

Three- Four-lane Four-lane
Two-lane

Variables road lane road road
road  (80km/h) (100km/h)
Push-button Cycle 37 42 51 51
(Os)
Maximum operation 97 85 70 70

of push-button
(A/;m shmax )(Op)

Article
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Table 6. Start up delay time
Number of waiting

vehicles(2Vy., -)(veh) Equation Star up delay(s)

1 23 1.15
2n

2 22:2,3 1.73
> on

3 393 2.01
2 om
1 93 2.16
o

5 5 .93 2.23
o

6 = 2.30
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V', = Number of vehicle, ¥}, = Number of Pedestrian
Figure 4. Vehicle delay - pedestrian delay(Saturation flow rate on left side, 400veh/h and 400ped/h on right side)
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