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#1. Street Network



Street Network

SAVANNAH PATTERN

NANTUCKET PATTERN

| Advantages
Excellentdirectional orientation
Controllable lotdepth
Provides end grain of blocks lor fast traffic
Even dispersal of traffic through the web
Straight lines enhance rolling terrain
1 Efficientdouble-loading of alleys and utilities
| Disadvantages
Menetenous unless periodicallyinterrupted
| Does noteasily absorb environmentalinterruptions
| Unresponsive lo steep terrain
Syn.. Orthogonal Grid, Gridiron

MARIEMONT PATTERN

i

)
D

=

==0

L]
0O
ey [T

O]
BE
= [k

L
gh:-D (i

‘ Advanlages

| Hierarchy with long routes for through traffic

| Even dispersal of traffic through web
Responsivetoterrain

| Easily absorbs environmental interruptions

| Monateny eliminated by terminated vistas
Follows traces on Lhe landscape

Disadvantages
Uncantrollable variety of blocks and lots

Syn.. Sitte Model, Townscape

WASHINGTON PATTERN

Advantages

| Hierarchy with diagonals for through traffic
Even dispersal of traffic through the web
Monotony interrupted by deflected vistas
Diagonalintersections spatially well-defined

| Disadvantages
| Tends tobe diserienting
Syn.: Unwin Model, Spider Web

RIVERSIDE PATTERN
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Advantages

Hierarchy with diaganals for through traffic
Even dispersal of traffic through the grid
Diagonals focus onlerrain features
Diagonals interrupt monotony of the grid

Disadvantages

Unconlrollable variety of lols

High number of awkward lot shapes
Diagonal intersections spatially ill-defined
Syn.: City Beautiful, Haussmann Model

RADBURN PATTERN

Advantages

Monotony interrupted by deflected vistas
Easily absorbs environmenlalinterruplions
Highlyresponsive o lerrain

Even dispersal of traffic through the web

H Disadvantages

Highly disorienling
| Uncontrollable variety of lots
Nointrinsic hierarchy

! Syn.: Olmstedian
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! Advantages

| Good street hierarchy for locals and collectors

| Controllable variety of blocks and lots
Easily ahsorbs environmental interruptions
Responsive Lo lerrain

Disadvantages
Congestion of traffic by absence ofweb
Syn.:Cul-De-Sac
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Street Network \

Irregular
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Space Syntax

Social logic of Space, 1984, Hillier and Hanson

The Institute of Space Syntax Studies at the
University of London intensively studied and
correlated the relationship between traffic flow
and urban form and the relationship between
walking density and land use.

The amount of 'natural traffic' can be predicted
according to urban structure and form. This is
determined not by land use but by urban

structure.

. Professor Bill Hillier
Based on the grid-shaped street network of the httpy//www Spacesyntax.com/
organic city, which has been developed by the
long walk.

Q. It is controversial whether a newly designed
new city can be applied in a situation where
freedom of ga

However, it is widely recognized as a useful tool
for analyzing the place, and it is suggested that
the visual approach, especially the consideration
of walking, is important when designing the place



Space Syntax

Social logic of Space, 1984, Hillier and Hanson
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Christopher Alexander, 1914~1994

ACITY IS NOT ATREE

CHRISTOPHER ALEXANDER

The tree of my title is not a green tree with leaves. It is the name of an abstract
structure. | shall contrast it with another, more complex abstract structure
called a semilattice. In order to relate these abstract structures to the nature of
the city, | must first make a simple distinction.

| want to call those cities which have arisen more or less spontaneously over
many, many years natural cities. And | shall call those cities and parts of cities
which have been deliberately created by designers and planners artificial cities.
Siena, Liverpool, Kyoto, Manhattan are examples of natural cities. Levittown,
Chandigarh and the British New Towns are examples of artificial cities.

It is more and more widely recognized today that there is some essential
ingredient missing from artificial cities. When compared with ancient cities that
have acquired the patina of life, our modern attempts to create cities artificially
are, from a human point of view, entirely unsuccessful.

Both the tree and the semilattice are ways of thinking about how a large
collection of many small systems goes to make up a large and complex system.
More generally, they are both names for structures of sets.

In order to define such structures, let me first define the concept of a set. A set
is a collection of elements which for some reason we think of as belonging
together. Since, as designers, we are concerned with the physical living city
and its physical backbone, we must naturally restrict ourselves to considering
sets which are collections of material elements such as people, blades of
grass, cars, molecules, houses, gardens, water pipes, the water molecules in
them etc.
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Space Syntax

Environment and Planning B: Planning and Design 1998, volume 25, pages 5984

Configurational modelling of urban movement networks

A Penn, B Hillier, D Banister, J Xu

The Bartlett School of Graduate Studies, University College London, Gower Street, London
WCIE 6BT, England; e-mail: a.penn(@ucl.ac.uk

Received 20 March 1996; in revised form 10 February 1997

Abstract. Transportation rescarch has usually scen road networks as inert systems to be navigated
and eventually filled up by traffic. A new type of ‘configurational’ road network modelling, coupled to
detailed studies of vehicular and pedestrian flows, has shown that road networks have a much more
constructive role. They strongly influence the pattern of flows through quantifiable properties of the
network ‘configuration’. Recent rescarch results are presented showing that rates of vehicular move-
ment in road segments are to a greater extent than previously realised the direct outcome of the
location of those segments in the network configuration as a whole and that this is the case especially
in the fine structure of the urban grid. A supply and demand model of urban movement is proposed in
which the degree to which a street alignment is on simplest routes between all other pairs of
alignments in the system determines the demand side of the equation, and the effective road width
available to traffic determines the supply side. Regression analysis shows that these two factors alone
account for the majority of the variance in flows from street to street (+*~ 0.8). A model is then
proposed of the evolution of the city in allocation of land uses to land parcels, and the allocation of
capacity in the road network, where each reinforces the underlaying configurational logic through a
feedback ‘multiplier’ effect. These findings suggest the possibility of using urban design parameters,
such as the plan configuration of the street grid, building height, and street width, to arrive at a better
controlled relationship between vehicles and pedestrians in urban areas. As these design parameters
are under the direct control of the urban master-planner, the new techniques lend themselves to
application in design decision support. A case example of the application of these techniques in the
master-planning of the redevelopment of London’s South Bank cultural centre is presented.

1 Introduction

Conventional traffic models use relatively simple representations of the road network
coupled to quite complex cost functions which are calibrated with data on origins and
destinations of trips and observed flows on the network. Traffic assignment models
assume perfect knowledge of the system and, as ‘cost’ is generally taken as travel time,
knowledge of congestion of the route options ahead of the driver is assumed so that
drivers make a ‘rational’ choice of route. As the drivers’ choices create the patterns of
congestion, their decisions feed back into the cost functions, and the models iterate
until they converge to a solution.

These modelling techniques are now well established and are proven in application.
However, there are a number of areas in which they appear to have limitations. The
construction and calibration of traffic models is a costly procedure in which the cost is
related to the resolution with which the origin—destination (O—D) data are gathered
and the size of the model measured in terms of the number of nodes and links
represented in the nctwork., Modcls arc thercfore scldom constructed to represent the
finest scale structure of the street network and their performance at this scale is not
well understood. Models are generally developed based on the travel to work trip, for
which the best O—D information is available; however, there is often little information
available on other trip types and for other modes. In particular, O —-D information
is lacking for the pedestrian mode (Pushkarev and Zupan, 1975) and this is where
it seems likely that the fine-scale network will be of most relevance. At the same time,



Figure 1. The open space of an irregular street grid (a) and its axial representation (b).
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Figure 2. Global integration map of
Greater London within the North
and South Circular roads.
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Figure 9. The correlation between vehicular flows and radius 3 integration (a), r = 0.83, n = 412,

p < 0.0001. The correlation between vehicular flows and radius

of the five case-study areas.
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Figure 17. Plan of the South Bank, London.
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Figure 18. (a) Local integration map of the existing South Bank which shows that integration is
focused around the perimeter of the site and that the site itself is highly segregated; (b) Scatter of
the existing South Bank within its larger urban context which reveals a ‘lumpy’ scatter indicating
that the South Bank is unintelligible for movement; (c¢) Local integration map of the Richard
Rogers Partnership proposal for the South Bank showing the increased levels of integration in
the site; (d) Scatter of the Rogers proposal for the South Bank within the context of Greater
London which indicates that the proposal would generate an intelligible, local area effect.
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A Study on the Characteristics of Pedestrian Network According to Land
Use Pattern

- Focused on the Relationship between Pedestrian Network and Pedestrian Volume
Using Space Syntax
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Abstract

This study aims to clarify the characteristics of pedestrian space use patterns according to land
use by analyzing the correlation between pedestrian network and pedestrian volume. A brief
summary of the study results is as follows: first, the correlation between pedestrian volume and
space network in residential areas was very low; second, there was a close relationship between
pedestrian volume and space network in business areas; and third, with respect to the commercial
areas, the pedestrian volume characteristic of the entire commercial area surrounding
Namdaemun Market and that of Namdaemun Market itself were different, where the correlation
between pedestrian volume and space network was high in the commercial area excluding
Namdaemun Market, but became low when the market was included.

As the results show, while the correlation between pedestrian network and pedestrian volume
was R*2=0.515 in downtown Seoul, there was a very close correlation when it was broken down
and analyzed according to the type of land use, and this signified that correlation between
pedestrian network and pedestrian volume differed according to land use. The study results
suggest that when planning for pedestrian space, in business and commerce areas need a plan that
puts more emphasis on space network over comfort of pedestrian environment, and in the case of
residential areas, comfort of pedestrian walkways are more important than space network.

FHlof : SHHERT, HHBHE EXJ0[FUE BZIPZE
Keywords: Pedestrian Network, Pedestrian Volume, Land Use Pattern, Space Synitax
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An Analysis of Associations between Neighborhood Road Networks and
Pedestrian Traffic Accidents: Focused on the TAAS (2012-2014) in Seoul,
Korea

ojBF" - 0]4:7|™
Lee, Hojun - Lee, Sugie

Abstract

The complexity, connectivity, and continuity of road network structure affect the speed of
vehicle and drivers' vision and driving behavior, which strongly determines pedestrian safety.
Thus more objective and in-depth research is required to identify the association between
road network and pedestrian safety. In this context, this study examines the relationship
between neighborhood environment including road network structure and pedestrian safety
using the TAAS (2012-2014) data. We utilize negative binominal regression model. Unlike
previous studies, this study includes exposure variables such as pedestrian volume, population,
and road congestion level and objective measures of road network structure such as average
geodesic distance, network betweenness centrality, average clustering coefficient. Key finding
and implications can be organized as follows. First, pedestrian traffic accidents on community
living zone road is strongly associated to road network structure of neighborhood-level.
Second, we confirm that pedestrian volume and traffic condition are important variables for
pedestrian accidents. Third, pedestrian traffic accidents are strongly associated with commerdal
land use and public transportation systems including median exclusive bus station. This study
suggests policy implications for neighborhood road network design in urban planning and
design projects and for pedestrian safety.
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Table 2, Concept and examples of road network structure Indices

= .3 Oj|Al{example)
Q& (ype) 32 F2l{concept and definition) = b e
oz the average no. of intersections in the shortest =y
ZEERAHE| | routes in the netwark '
Average geodesic
distance Dy Engﬁ/ n-1)/2],
2000 2444
HMIEHS  |the degree of traffic concentration on specific
070 44 | roads within the network
Network n
betweenness | C%=3 (CZ— )/ [(n—1)*(n—2)]
centrality i=1 0134 0.246
o the degree of subnetwork formation in the
TS A | network
Average n
dustering | cC=Y,0C/n
coefficient L

33 3 =2 HESHIS /8 oAl

Figure 3. Examples of road network
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Figure 2. Spatial distribution of pedestrian traffic
accidents by administrative Dong in Seoul

(2012~2014)
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Table 4. Results of negative binomial regression analysis for pedestrian traffic accidents

Modell Model2 Model3
SEltse | MEd c2 2yA | HdEA =2
Independent variables HExt REAT IE AR HEx DEAD
Total Community road |Non-community road
coef. z coef., z coef. z
9174~ Population 0033**4 1131 | 0037 1006| 0026 623
re 219131 H|E Senior pop. ratio 1.380 161 | 0566 052 | 2423+ 1.97
variables SE507P Pedestrian volume 0.001**+ 6.15 0.001** 499 0.001**+ 433
Ui C2EEE . "~ P
Average level of road congestion 0.145 344 | 0122 235| 0199 319
Ho HCHEERAE| -l -
e [ o 0.020 273 0.026 291 | 0012 115
network [HER3 Oi74FAY P P } .
structure |Network betweenness centrality 1.126 283 1.340 266 | -0.713 1.25
indices |Ha 2EsiA+ R
Average dlustering coefficient 0.328 0.80 0.882 173 0.871 143
AMHAIY KIBE HIE
QA ‘._._"-‘l & . 1.544*% 855 1.698* 741 1212+ 475
Land use Commercial use floor area ratio
£ o
factor | aAE QXA HiF ) 0.158 052| 0188 049 | 0043 0.10
Industrial use floor area ratio
EX|0|8=8 Land use mix 0.235 149 | 0172 087 | 0357 160
H HetEE Average speed limit 0.001 024 | 0001 029 | 0002 037
Road and H? X224 Average no. of lanes 0.015 057 | -0.096** -298 0.198**+| 511
intersect. | WAl2 R Intersection density 0.015 152 0.004 0.34 0.026* 188
factor |DA24E C2HE
Road length per no. of intersection 0.003 011| 0011 034 | -0.021 -0.58
xod 27 A+ " .
Transit |No. of sut e 0.010 217 0.009 162 0.011 165
infra. |H{AFFJE == No. of bus stops 0.001 063 | -0.002 0.79 0.005** 203
factor |Z5Q HAHEAIZ BRY HI§ o o
Percent of median exclusive bus stops 0.732 323 0454 159 1120 343
Traff EER S 74 No. of humps 0.000 038 | 0001 114 | -0.002 <119
c BEHEE 7= No, of crosswalks -0.001 -092 | -0.001* <166 | 0.001 1.01
factor 1 7%= No. of pedestrian bridges -0.023 -103 | -0031 -109| -0.001 -0.03
O{210]2S7Y 742 No. of school zone| -0.009 -100 | -0.013 -122] -0.001 -0.08
constant 1.9G2%*+ 6.69 2292 6.20 | -0.524 -119
MNumber of observation 423 423 423
alphala) 0.08 012 015
chibar2 574.38 42589 43446
prob>=chibar2 0.000 0.000 0.000
Log likelihood -1870.98 -1749.01 -1612.98
AIC 3787.95 3544.02 327195
BIC 3881.04 3637.11 3365.04
*p<0.1, *p<0.05, **p<0.01
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#2. Streetscape / Walking space



Street type

Motorway

Seattle, Olympic Sculpture Park

Olympic Road, Banpo Apartment Complex, Cover park, Seoul
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Street type
Community Street
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Vehicle
Transportation Oriented Development(TOD) Calthorpe, 1993
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Traffic calming
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Vehicle

Road section detail

1 FIGURE 73
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Vehicle

Street Facility

Norman Foster, Bilbao subway
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Vehicle

Street Facility, soundproof




Vehicle

Planting stripe / road diet

https://www.citylab.com/sol
plan/526998/?utm_source=

green-urban-for

est-climate-

Barcelona Urban Fol

,\ k_",: ,
D.C. Street Trees Map

https://caseytrees.org/resources-list/d-c-street-trees-map/
Jor R, [T, T i

Jeonju

40



ramp

Pedestrian

Universal Design

UNIVERSAL DESIGN '
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Making design accessible to everyone in society
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Pedestrian

Urban Furniture
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Pedestrian

Bus, Electric Car, Smart Vehicle
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Pedestrian
Pedestrian, Bycycle

ApEiER0| 98 2 54

HE(OfIA) S =rs

nx
)||
OII
IE

T2 TE71E

« 7|8 AZHX| L AXIE lsiAE
L2 ZAHSHL 7|E =29
232 7=0:|o|c st

RHE7{Bt0| SaE 4+
QIE=E H2|CH - M 7

5 7|
R | o ol ST AlsE . A9} B2 B0 4%

== z =
oF T30 §x|E,_| At Z0i| HIsH | TEM 0|%'.:'E'E7f%: 8% MXPS—.’J
MHEZ T} HLM0| 245} 2 SE5P7|7H iR 022

- 2Axtete| 70| g
=0l el M-St

. MRLCEQ} =015 CHA

==
= _ _ * K O =k=]b S RPN =
X | sy oiaxtt ao o] Si0f S2/3! N Lol s e
HMBAIZ | BA| SO AH7iSH Ol =2 XSAF & =eFd
S Tuist 3 At OISt CFY 9 AEEO| LAY
TS T X2 K= ol
=T MO
+ TXZ, O|HER TaR U
X7 2fof 2EXte © 7B EEEHOILL uE XA Z Ol5t A2 £t
SHS X =13=4
xniy | SUE 4 A== 22| S 74Ol HHE | L ool cixjer 9
wagx | - @4 VI 0l olAlx 25 550 . N
=l - L] i 7 e
monm | A A0 olstof . Bo ool A s g | o Tl SRlEE HE 7R
ages | - ™ AE0 LAEXE
7(+59|' =oAL Ee o ZHEEtD I1a40|. A :
2 MRIE A= NERE + XIS EHOL R % B

O
= f el ¥E

7dg=1_5 |-g- rg:,L_J.k_, 2013. H¥XIE D3t APHAHEE 74 2ot 50



S HA
A mtzg
A 23x8
A XEAE

WRZ0|N X7 ETHHEZ 9| ALY Jhd

S BIAEIAJS] MARZ, 2} YROIN HZ5H KK
E-PEE HE A2 N2 GRS T

QLoD 0f ZPUE ZAP| ZOIKZILE 70l 25 ¢

0l Sioiet BHOZ PHZED] Uck AFIHE SI8t LSS

o A, LB [B20] S OfRtslof Sl0f

HAIoH AISTH A XP7|B1 It WaloR OHsp| 22

=X . ADFC. Allgemeine Deutsche Fahrrad—Club Dussel
dorf E.|0|X|, http://mww.adfc—nrw.de/kreisverbaende/
kv—duesseldorf/radverkehr/radwege/



Pedestrian

icycle

B

XHE 7 2 2y

<8

.
H op|

b
A

ol
"o OF



FRA G Tt2g g ol B ] e v = G
- A BAE AY HRE dyom -

The Effect of Street Environment on Pedestrians’ Purchase in Conmunercial Street
- Focused on Insa-dong and Munjeong-dong Commercial Street -

Hong, Sung-Jo

s 4 =x ol & &

Lee, Kyung-Hwan

A N
Ahn, Kun-Hyuck

Abstract
This study aims to analyze the effects of a street environment on commercial streets vitalizaton  and to determine elements that
have great influence. Path analysis was used to test the relation among each independent variable, an overall satisiaction, and
users’ behaviors which are related to street vitalization = Data was collected by a direct survey in Insa dong and Moonjung dong
area, According to the results, the street environment effects on the walking time, the staying time, and the purchase through
the overall satisfaction as a mediator. It shows that street environment and street vatalization have the relation of cause and
effect.

FINE : 4U7tR, R, 7R RN, AR ES
Keywords @ Commercial Street, Walking Environment, Street Vitalization, Improvernents of Street Environment, Path Analysi
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Analysis of the Impacts of the Transit Mall Project on the Street Environment
and the Degree of the Pedestrian Satisfaction
— Focused on the Yonsei—ro Transit Mall in Seodaemun—gu, Seoul
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@00 Abstract

“Yonsei-ro' m Sinchon opened in 2014 as the first transit mall in Seoul to revitalize
downtown commercial areas by ensunng pleasant pedestrian environment and promoting
walking activities. This research evaluates Yonsei-ro before and after the establishment of
the transit mall in order to analyze physical environmental changes of the street, impacts
on pedestrian satisfaction, and mam factors that mfluence pedestnan satisfaction. Therefore,
this research reviews literature, analyzes physical changes after the establishment of the
Yonsei-ro project through drawings and surveys, conducts survey, and performs statistical
analysis. The findings of this research are the following. First, the physical environment
has been improved by the project. Second, the degree of satisfaction increased after the
project. Finally, the main factors related to pedestrian satisfaction were connectivity,
pleasantness, and safety.
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Analysis of Physical Environmental Factors that Affect Pedestrian Volumes by
Street Type
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@00 Abstract

The purpose of this study is to categorize streets in Seoul and to identify key factors that
affect pedestrian volumes. While most studies have categorized pedestrian areas based on land
use pattems or wurban spatial structure, tlus study categorizes streets by pedestrian flow
characteristics in terms of time of day and day of week via a cluster analysis. It then
identifies a relationship between actual patterns of pedestrian flow and land-use distributions.
The results find that Seoul’s streets can be categonzed mto office-centered commmercial
streets, residential-centered commercial-mixed streets, commercial-centered office-mixed streets.
residential-centered manufacturing-and-office-nuxed streets, and nwltifanuly-housing-centered
commercial-and-office-mixed streets. The study investigates key factors affecting pedestrian
volumes using regression models and finds that the factors which increase pedestrian volume
daffer by type of street. A large number of pedestrians were observed m an office-centered
commercial street with greater accessibility to public transportation and sidewalks that blocked
car traffic. One key to increased walking i commercial-centered office-mixed streets was the
conventence of pedestrian facilities and street configuration. whereas factors that had greater
impacts on pedestrian volumes in residential-centered streets were land-use mix and building
use at street level
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