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A Study on the Characteristics of Pedestrian’s Behavior according to Physical
Walking Environment Conditions of Shared Streets
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Abstract

Recently, as walking environment has been reconsidered as one of the important issues in our urban lives, a number of
local government-led studies and projects have been conducted to explore ways to improve safety, comfort, and walkability
for pedestrians on shared streets. In particular, it is widely accepted that it is important to secure a walkable environment
in shared streets for the safety of pedestrians. This study investigates how pedestrians behave on shared streets, and
to what degree the walking environment affects their movement and behaviors in accordance with physically-different
environmental conditions and street facilities. From the in-depth empirical studies and survey questionnaire, pedestrians’
movement path is found to be non-linear and angled, sometimes doubling back due to a series of obstacles and car traffic.
More importantly, pedestrian's movement flow is greatly affected by the design of the sidewalk. In addition, street facilities
play a negative role in the walking environment. It is hoped that these results are useful for follow-up studies investigating
how to specifically and practically improve the walking environment.
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Table 1. Summary of case study

Survey period Sep. 15. 2018~Nov. 31. 2018

Commercial and central business district,

Main land use Vehicle-pedestrian mixed streets

Gukhoe-daero 66~74-gil, Yeongdeungpo-gu,

Location Seoul, South Korea

Survey Questionnaire

- Subjects: office workers, inhabitants, and
visitors

Observation

Empirical study
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Table 2. History of Yeouido development

Phase Year Main issues
Having planned and built a grid-like urban
1968  blocks considering with functions

(e.g., commercial, business) and hierarchy

Planned sub-roads between the blocks in

I 1969 order to provide urban infra

Constructed the Yeouido Square in the central
area of the island, and planned Special
Administrative Region between Commercial
and Central Business Districts

M 1971

Original development plan having been
weakened, and especially residential buildings
having been begun to erect in Commercial
District and then stretched to other districts

Y 1978

From the new millenium, residential facilities
considered as one of main urban functions
have been stretched across not only
Commercial District but also Central Business
one and Special Administrative Region

\ 2000~
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Table 3. Categories of street facilities

=7] ool Hagat 2 7}
Nisijawa®] 25 498 331510] (Table 3)ol| AJEF31AT)
EE"XH olgyeje} Tl
o] thFi
R
piEavs) pzlz(ﬂq
A, 28), Al
Ak, olyet 8-S Har
HEAT Bkl A s Tl
S} AlRe) BAOR BRA ¥ 242 Bed], Aud, Aol 3

£ Y82 (Table 4] B7I5HT,

mO mﬂ o
}{j o
0o -
=
Lo

| EAHCHAIX] BREE
1. ZAMHALX| Z=iHo| QEQ17 2 315t

]9 50T AEA] FR vlofE F fa el A
3(2011~2016)9] Batghs Alkkste] (Table 52t o] 235131
o}, Z47re] AR FolA f5907 o] ol =AU H
A7E E ARE o R BAsH o] oro] §501t RAEEA
= mpefatqltt. 53] 45319 BishrL Felsto] o] o o] A
A EAS Yeidls AHE 37 sk 8~9A%1 AL,

12~134191 HAAIZE 18~194] 21 E]ZAIZE] glolE & &3}
TEE 2HPEiGint, 1 A AR 2 AR 9] B4 "
HAd A8 Al A 4507 FARE arde] A
#1),” & AZbolle W2 REE Holul FHAA| 7H 4=
PR EH), ETARN) 7V e B2 g
2l KB91-234(#8), ELAIZ ol 7 =0Tt EA

_&

ol ﬂﬂﬂ ﬂllo

—-

A A2f @ B E 13l KRXZHA;REH2), ATl &

Category Type of street facility ZAHOoF 0 M2 WOl FILEAET () So|t}

Street parking, ballads, packaging, o) 7} AAS Awo} A TS B Fola) 2 Axf A
Transportation lower sidewalk jaws, parking

information. 2#1), F923YH), KRXZH Ada@H12), T=FA5HE#0)
Information Guide board, billboard FHE HEol 2pe ) LEE0] 91, ASE ok T ol
Rest area Bench, chair, shade A Ao o1e HAER -] So] Ax|Eo] vlmA =
Sales facility outdoor cafes, street vendors

Tree Tree guard, tree support, flower pot  Table 4. Categories of pedestrian behaviors
Land ; . . . .
ANCSEAPES Installation  Sculptures, symbols, flagpole Moving / Staying Behavior categories
material sticks, environmental fragments
Urban period facilit Manhole, electric pole, fire hydrant, Essential _Passing by
P y surveillance camera, switchboard Moving  Selective  Waiting for a ride
Lighting Street lights, walking lights, Social  Protesting, Walking on a public service
E Temporary outdoor facilities, flags, Essential  Waiting for someone, Purchasing
vent
banner, lantern . . .. — —
- —— —— Staying Selective  Amusing, Drinking, Dining, Exercising

Physical disability Lamp, simplicity lamp Socia Meeting, Talking, Smoking, Performing,

Other facilities lllegal parking, container

Protesting
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Table 5. Target index and current status of flowing population

Yeouido master plan

20,000

15,000

10,000

5,000

] | |
2 31415 6 7,8'9 101111213 14 15 16 17 18 1920

mm office going our WM lunch W quitting time == Veekly e weekday . weekend
average average average

No. Branch name No. Branch name
1 Samchully building 12 KRXstock exchange
2 Misung apartment 13 Daegyo A entrance
3 Copen hof 14 Fulll gospel church
4 Polar VIP 15 Samik apartment
5  Koscom pillar 16 IFC mall
6  Yeounaru station 3 17 DBfinance
7 Daerim building 18  Blackpig market
8  KBBank 19  Lotte castle VY
9 KBS Main hall 20  KI&SC
10  Koreaexim entrance 21 KDB
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Table 6. Target site overview

Site master plan
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Shared
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| m—walking road|

Division Content
66-74 National Assembly Street,

Location Yeongdeungpo-gu, Seoul

District unit plan General Commercial Area

Size 91,575.6 m?

Commercial Business Complex 47

Building Commercial Residential Complex 10
Total - 57 units

Facilit Restaurants/Cafes/Convenience/Service

. Y Facilities/Medical/Public/Dducation/

information

Religious/Lodging/Bank/Office
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Table 7. Status of road failure types in target areas

Types of pedestrian disturbances
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Types of pedestrian disturbances

1512 due to non-vehicle elements by vehicles elements
@ On footpath . i .
. @lllegal parking  ® Building Front ® lllegal parking+
Sortation @ No Footpath @@ Footpath gng:gf:t of 2 road Parking public parking

Picture
Example ‘ ‘
@
= ! d = t =t f = ! ) =2 1=
Road \?vglaﬁr:\lay and  layout Form State Layout Form State Layout Form State Roadway and Roadway and
space spacegre P P walking space are walking space are
type NS Off ~ Sidewalk . Off Sidewalk .. Onthe . indistinguishable  indistinguishable
indistinguishable ooy “piogk T road  block € road BIock Parking

Carand
pedestrian go
Character- together due to

Distinguished roads.
Creating ambulatory
conditions.

isties gfc&g?&nahon Blocked due to are located in walking
Use Road walking space

Unable to move
because facilities
such as flower beds

Parking between
the roadway and
the walk ing space
hinders walking

Building front Parking is placed
parki ng does not  on both sides of
create walking the road, reducing
environment the passage
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a) Current status of facilities and pedestrian distribution in
the target area

[ —\ ‘ Manhattan Annex C
| (4th floor)
1 - -

-;_:'/’ Manhattan 21 Livingtel
(12th floor)

KCC ParkTown

(13th floor) \

J Polar VIP Building

(11th floor)

Daeha Building
(12th floor)

Daesan Building l... - - Office Building
(13th floor) =D (13th floor)
— Ta:l
15—

CRIEIED

Haewoon Building
(10th floor)

[ ' I
Sambohojung | s
Bilding p

(11th floor)

71 '\l
R

Law firm
Chang | o Geumyeong
(11th I\oor) Fog ] Bilding
= (121h ﬂoor)

F\rstPremsmnlndustry o 37 Office Prebero Officetel
(11th floor) . . Bilding

(14th floor)
(10th floor)

'y

———m—amm=

lOm street

the west side of the ., the east side of the
KB bank's main branch 1 KB bank's main branch
(9th floor) (9th floor)
——————— Boundary caused by a flower beds [-~~"""" Street vendors, & lllegal parking
Walkable Public Open Space Parking area
Walking path i i Underground parking entrance
I— — — ! Smoking area . ¥ . Fluid population distribution

4 Main entrance 4~ Sub-exit entrance s Vehicle entrance

b) Current status og target area intersection

a Crossroad

" a Crossroad pulic space

All buildings located in the north Pavillions placed in open spaces
connect to roads without walking are used as a smaoker's space

paths. There are no roads, but

the continuity of the passage is

hampered by transport vehicles.
- S

b Crossroad

Buildings and roads are not con-
nected by walls and buildings.
The deployed stalls obstruct pas-
sage of the passage.

P

¢ Crossroad

The continuity of the passage is
obstructed by street vendors and
illegal parking. Direct entry of the
vehicle adversely affects the walk-
|ng environment.

d Crossroad

Street vendors and vehicle entry

impedes safety and continuity. It

shows the largest distribution of

use within the target area.
NV

; 'Il'r: \

T4

e Crossroad

Yeouido is also used for the pur-
pose of passing through the in-
tersection on the right-hand side
of the main store. Stability and
continuity are obstructed by ve-
hicles entering the street vendors
and buildings directly.

rather than for walking.

c) Full picture of
destination

d) I?larkmg status in
e target area

b B | A

]
)

= street
parking

m illegal
parking

wa walking
path

== public
parking

Figure 1. Current status of facilities and pedestrian distribution in target site (2019.09.17.)
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Table 8. Survey questionnaire

Table 9. Survey questionnaire result

attributes

Configuration Category (n=60) Group1 Walk (n=28 / Male / Business&Lunch_10min.)
Gender: (Male: 54pers/ Female: Gpers) Satisfaction Result
Ade: under20:  20s:  30s: 40s: 50s: over60: Facilit Unsatisfied Lack of space for pedestrians
g Tpers  171pers 1Qpers 14pers 13pers 2pers y (1.938) P P
Main reason of why being here Being threatened by a number of
] ] . ] ] - cars on walking (especially this
Respondent  path:4 Lunch:38pers Business:17pers ect:1per Car traffic Hﬂg%)Sfled group was anxious because of
Visiting time period : stopping and avoiding activities
from cars)
8~9  9~12 12~13 13~18 18~20 S .
This environment gives us a
109pers  Bpers  27pers  Bpers  Tper Walking Unsatisfied  chaotic environment because of

Means of moving: (Walk 39pers / Car 21pers)

. . Facilities
Satisfaction Car traffic
of the site . , . )
Walking environment expecially for pedestrians
based on idewalk conditi
5-point scale Sidewalk conditions
' - Safety from vehicles
(1: very it
2. -Pavement conditions
unsatisfied;
5: very -Slope .
N - Street furniture or facilities
satisfied)
- etc.
o Facilities
Eﬁtlgqr?;wge Car traffic
baged on Walking environment expecially for pedestrians
- Sidewalk conditions
5-point scale ;
! - Safety from vehicles
(1: very It
. . -Pavement conditions
unimportant;
5: very -Slope .
e - Street furniture or facilities
important)
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environment  (1.107)

the mixed vehicle-pedestrian
street

etc. Sidewalk is not slanted.
Importance
o Normal e .

Facility (3015) Facilities are not important.
Unimportant Pedestrians should be

Car Traffic p considered at first rather than
(2.285) .

vehicles.
Walking Important Pedestrians use this street more

environment  (4.642)

frequently than vehicles.

etc.

Pedestrians should be spatially
secured from vehicles

Group2 Use car (n=16/ Male / Business&Lunch_10min.)

Satisfaction result

Facility Hng?g)sﬂed Lack of parking space
Car traffic Unsatisfied  Traffic jam and lots of
(1.752) pedestrians
Walking Unsatisfied Pedestrians make it difficult for

environment (2.187)

car users to drive through the
street.

etc. Sidewalk is not slanted.

Importance

Facility E\Jzogrg;a)l Facilities are not important.

Car traffic important Vehicle flow must be considered
(3.875) first.

Walking Important Pedestrians use this street more

environment  (3.937)

frequently than vehicles.

etc.

Pedestrians should be spatially
secured from vehicles
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Walking area "0 Stalls and dwellings B8 Smoking area

Smoking area

Public space on A crossroad,
but it is activated as a smok-
ing area. The smoking rate is
high. Pedestrians do not
prefer smoking places.

Bench and Walking path

There are benches on the
sidewalk east of the B cross-
roads. Walkint_:f path for walk-
ing are rarely laid out. There
are more pedestrians who
want to walk on the sidewalk
than on the road, but few pe-
destrian paths are placed on
the target site. There are fewer
bench users who are resting

The relationship be-
tween building and

The front of the buildinlg is
open to roads and public
space is wide, but traffic is dif-
ficult due to parking spaces.
Because of the large space,
there are many pedestrians
using public spaces rather
than roads.

Open building site

The public site is being used
as a _ﬁ:ace for parking facili-
ties. The wide space and di-
agonal passageways are used
by many pedestrians. People
who come for the first time
are unaware because they are
cut off from the road by
flower beds.

Open building site 2

| The same open building site

as above. No wall, open view
of the route, and the floor
material of the road is con-
nected to make it accessible
to beginners.

Open building site 3

Status of use of open building
site near D crossroad. Visibility
into the accessible space is
open for beginners, and there
is no parking in the front, so
many pedestrians use it.

Building Front Parking

Located on an e crossroad. It
acts as a barrier to pedestrian
and vehicle traffic due to the
front parking of a building. In-
creased risk due to pedestrian
carelessness and the nature of
vehicle operation.

A section that increases the risk
of colliding between pedestri-
ans and vehicles using cell
phones.

Figure 2. Pedestrian movement tracking survey results at target site (=30 /2019.12.01.~2019.12.18))
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Table 10. Classification of walkway patterns in target areas
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Table 11. Rate of pedestrian patterns by pedestrian environment in the target site
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