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ABSTRACT

Development of an evaluation criterion to assess pedestrian facilities in urban
environment using walkability measures

Utility-related walking includes household, transportation, or occupation purpose walking and
that has now become a solution in sustainable transport systems. Presence of facilities for
pedestrians is at vital importance in both utility-related walking and recreational walking.
Walkability is an idea of quantifying the safety and desirability of walking routes. It is
defined in many ways under different disciplines. The most commonly used definition is: the
extent to which the built environment is friendly to the presence of people living, shopping,
visiting, enjoying or spending time in an area. This research discusses the major pedestrian
facilities involved in utility-related walking and proposes a scoring model to evaluate the
pedestrian facilities in urban environment using “walkability” measures. The proposed model
can be used to evaluate pedestrian facilities in road links to compare different road links and
to identify deficiencies in a given road.

At present walkability is evaluated using qualitative measures that are very subjective.
Existing methods of evaluating walkability were carefully studied and the limitations and
weaknesses were identified. In the proposed model, a score as a percentage is finally obtained
from the evaluation where 100% means a perfect road to walk and 0 means the worst
condition for walking. This could be used in detail to compare two or more roads. The
facilities evaluated in the proposed model are: sidewalks, crosswalks, pedestrian amenities
and aesthetics;edlisabilityrinfrastucture, anticsealrity Frobar crinseskMethods to evaluate as
many featurefd’@-pedestrian facilities were. proposed-and validated..Lhe features of sidewalks
are: presence-& gontinuity of raised sidewalks, obstructions, effective width of sidewalks,
modal confliet=surface" ebntlitibn. ofsidewalks, and Albedo of the paving material. The
features of crosswalks are: availability of crosswalks, and delay at signalized crossings and
un-signalized crossings. Availability of pedestrian facilities including, benches, shades, bus
halts with seats, pedestrian information boards, proper street lighting add scores to a road link.
Aesthetics is assessed as a qualitative factor. Tactile paving, uniformity of the paved
sidewalks, cross slopes, curb ramps, drainage, and overhead obstructions are the features
under infrastructure for the disabled people.

Key Words: Walkability, Pedestrian, Safety, Evaluation



DEDICATION
University of Moratuwa, Sri Lanka.

Electronic Theses & Dissertations

&2 www.lib.mrt.ac Ik
I would like to dedicate this to my loving parents and my sister who always

encouraged me towards success.



ACKNOWLEDGEMENT

First and foremost, | would like to express my appreciation to my research supervisor,
Professor J.M.S.J. Bandara for sacrificing his worthy time of heavily loaded work
schedule to guide, direct, advise, comment, correct and criticize my works; for
allowing me to learn through my own experience. Next | would like to thank Dr.
A.G.T. Sugathapala for introducing this topic and helping me with the fund from
Clean Air Initiative for Asian countries. | am also grateful to the University of
Moratuwa for funding this research study until its success.

Further, I would like to convey my gratitude to Dr. W.K. Mampearachchi for all the
help, advice and encouragement he has given to me throughout the time period | was
working in the Transportation Engineering Division, from 2009 to 2012. | am also
thankful for the enormous help and assistance | received from Mr. Prageeth
Gunarathna, Mr. Waruna Jayasooriya and Mr. Loshaka Perera. | should not forget to
thank my fellow researchers at the Department of Civil Engineering, Aruna, Shiromi,
Piyaruwan, ila, UHIACIGAYart, JedWaha VAkhatd! LAkithal- Janaka, Dulanjan,
Chameera ar_ldjf:{ajeev fortheir co-operation in my sample surveys and in many other
similar situations.

| am thankful to all the members of the Transportation Engineering Division of the
Department of Civil Engineering for their support and kind assistance regarding my
research work. Last but not least, | appreciate each and every person who contributed

in no small way to make this research project, a success.



TABLE OF CONTENTS

DECLARATION ...ttt [
ABSTRACT .t i
DEDICATION ...t ne e iii
ACKNOWLEDGEMENT ...t 0\
TABLE OF CONTENTS ... %
LIST OF FIGURES ...ttt vii
LIST OF TABLES ...ttt st viil
LIST OF EQUATIONS ...t iX
1 INTRODUCTION ..ottt 1
1.1 BACKGrOUNG ......c.ooiiiiiiiiee s 1
1.2 Walkability ......cooovercin s 1
13 T@roblem statemeNh Thecea: @ T RaETHATt (R Q- eeereemrerrarnerseesans 2
14 Beneﬂts of*evalUating antlirproving pedestrian facilities...........cccueeueee. 3
LS O o 1T £ LY TSSO 4

2  LITERATURE REVIEW ... 6
2.1  The Global Walkability Index (GWI) .......cccccceiieireiiiiece e 6
2.2 WaLKSCOIE ... .o 8
2.3 Transport policies and pedestrian design guidelines.............cccccceevveennen. 11

3 DEVELOPMENT OF THE EVALUATION CRITERIA ..o 13
3.1 INTrOAUCTION ..ot 13

B L1 LANA USE ittt 14
3.1.2  Traffic fIoOW data..........ccoovviiiiiieee s 14

3.2  Parameters considered in the proposed model ...........ccceeevveieiieiieenne 15
3.2.1  Presence and continuity of sidewalks ............cccccceviveiiiienriiesnene, 15

3.2.2 EFfECtiVE WIALN ..o 16



3.2.3  Modal CONTIICT.......coieiiiiieee e 26
3.2.4  Surface CONAITION ........coveiiiiieiierices e 33
3.25  Albedo of the paving material.............ccccoeviiiiiiieni e 36
3.2.6  Availability of crosswalks............cccocveviiiieiiiieiiccece e 40
3.2.7  Delay at CrosSWalks..........coeiieiieiiiiiiieiiseeee s 42
3.2.8  Security from CrIMES ........coveiiiiiieiesie e 44
3.2.9  Disability INfrastruCture ..........ccooeveiiiiiinieeee s 45
3.2.10 Pedestrian amenities and aeStNetiCS ...........ccocovevvriiriieinincinene, 51

3.3 Calculating the final SCOre..........ceoiieiiiiiiieriee s 54

A RESULTS .ottt 55
4.1  The proposed SUIVEY FrOM........ccciiiieiieie e 55
4.2 SAMPIE SUMVEYS....eciiieieiieecie ettt et re e e nas 61

5 CONCL_USION ............................................................................................. 65
5.1 A@tages Qf the Proposed SUIVEWLL00] -......coeri st versirerieiiee e srieesee e 65
5.2 Linﬁfiétions ofithie propgased B0rvEY tool..........ccce e 65
APPENAIX A ottt e et e re e nare e X
BIDHOGrapNY ..o s XX

Vi



LIST OF FIGURES

Figure 1.1
Figure 2.1
Figure 2.2
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10
Figure 3.11
Figure 3.12
Figure 3.13
Figure 3.14
Figure 3.15
Figure 3.16
Figure 3.17
Figure 3.18
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5

Trip mode share in ASIan COUNTIIES ........cccoveiieieeiieceese e 2
Distance Decay fUNCLION .........ooiiiiiieiiee e 10
Conventional Distance Decay Curves for Retail Activities............ccccovvvrnennen. 11
Affected length of sidewalk due to an obStruction ............ccccccevvvervcieveennene, 18
Presence of multiple obstructions at closer intervals............cccccceeviveiieieenns 19
Effective width MeasUreMEeNt ..........ccocveiiiieriie e 20
ODbstructions iN SIAEWAIKS ..........c.eiieiiiieiiee e 23
Vertical height ClearanCesS.........coevveiiiie i 23
CUID NEIGNL. ... 29
SUITACE COVET vttt ettt ettt e ereente e st e reenaeeneenneas 34
Solar reflection (High Albedo — left, low Albedo — right).........ccccovviiiennne. 37
Albedo values of surface COVENNGS ........ccocveieiiieiieie e 39
PeUESLIIAN CIOSSINGS ....vveveerieiteeiteeee st e ste e et e e et e e e s e sreesreeseesraesbeeneesreas 41
Engineering configurations of floor tactile tiles ..............cccooviniiiinininnn, 47
“(,i()”@idiﬂg tile — left and-Stop” warning tile — NPT ccoovrvirerererereenenn, 47
Exarmg_!@s of different tHe,ayrangements at intersection ...........cccveevevceeriene 48
Tree roots that break through the surface .........ccccceiiiiiii e, 49
Design considerations — CUrb ramps ........cocoveriiininieieee e, 50
LOCAtING CUID FAMPS ..o 50
Pleasing pedestrian enVIFONMENTS............ccccoveiieieiieieese e 53
Decorated DUS NAILS .........cciiiiiiicee e 53
Galle Road, Bambalapitiya ...........cccvveirieiiic e 62
R. A. De Mel Mawatha, Bambalapitiya...........cccccooviiiiiininenieeee, 62
R. A. De Mel Mawatha, Bambalapitiya.............cccoveiviiiieiiieiiecec e 63
Campus Road, Katubedda...........ccccvevieiiiiiiiiic e 63
Campus Road, Katubedda............cccoeveiieniiecie e 64

vii



LIST OF TABLES

Table 2.1
Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 3.8
Table 3.9
Table 3.10
Table 3.11
Table 3.12
Table 3.13
Table 3.14
Table 3.15
Table 3.16
Table 3.17
Table 4.1
Table 4.2
Table 4.3
Table 4.4

AMENIEY WEIGNTS .. 9
Presence of SIEWAIKS .........c.oiiiiiiiii s 16
Minimum sidewalk Width ... 21
Width satisfaction for a residential road segment...........ccccooveiiiiieniiiciennn, 21
List of obstructions and relevant preemption Widths............ccccceoeiiiininennn 25
ODBStrUCTION PrOPEITIES. ... eeiveeie ettt sne s 26
Buffered length calculation for “Xp™......cooeiiiiiiiiiieiie e 27
Recommended heights for sidewalks............ccocooiiiiiiniee, 29
Calculations for sidewalk elevation ..o 30
Modal conflict - PropoSed SUIVEY ..........cceiieiieeiieiie e 32
Score related to the number of eVENtS..........cccove i 33
Surface data and aNAIYSIS ........ccoiiiiiiiiiiee e 36
AIDEAOD VAIUEBS. ...t ne e 38
Calcugglions TAIRCOR. tx. o PR sttt on Qe T ispialasgessooseesssssesssnsnsasessens 39
Dela@"‘an UNRSSIRALRGECTDSHICh G- & T QRATHAEE (H Qe v veereeerreesareesersasenns 43
Score fé_lated tothedblbyiatisignaliked intersection ...........co..cceveveesseveins 44
Disability infrastructure — Survey form Section.........cccovevverivnenenesenenseenen, 46
Pedestrian amenities evaluation section — proposed survey form ................... 52
Proposed SUrvey fOrm — 1 PAGE.......c..cvveeeeeeeeeeeeee e, 58
Proposed survey form — 3" PAGE ettt 59
Proposed Survey form — 4™ Page...........covveiveivoieieeeeeeee e 60
Information about the roads — Sample SUIVEY ... 61

viii



LIST OF EQUATIONS

EQUALTON 3.1 bbbttt bbbt 16
0 U Ao R 7SS 22
0 U AT R T ST 31
BEQUALTON 3.4 ...ttt b bbbt n e 31
EQUALTON 3.5 .t b bbbt 31
o U AT R T USSR 32
0 U Ao R T APPSR 41
EQUALTON 3.8 .t bbbt 44



