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ABSTRACT

The Impact Analysis of Leading Pedestrian Interval Using
Surrogate Safety Assessment Model

Kim, Dongkwan
Advisor : Prof. Park, Sangjun, Ph.D.
Department of Civil Engineering

Graduate School of Chosun University

In this thesis, a methodology using the VISSIM simulation model and
surrogate safety assessment model (SSAM) was utilized to quantify the
impacts of the leading pedestrian interval (LPI). It was found that the
modeling of right-turn vehicles and pedestrians is the most essential factor
affecting the realistic behaviors. In order to model the realistic conflicts
between right-turn vehicles and pedestrians in VISSIM, the properties of the
links and connectors representing crosswalk and right-most lane should be
properly set. Specifically, the connector on which right-turn vehicles run
should be overlaid with the link representing crosswalk.

Given the developed simulation model, the impacts of the LPI were
systematically quantified. After the runs of VISSIM simulation models, the
conflict analysis was conducted by using SSAM. The results show that the
number of conflicts between right-turn vehicles and pedestrians significantly
decreases after the LPI is implemented. Additionally, It is noted that the 7

seconds of the LPI duration results in the most effective result that the other
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LPI durations.

Finally, the impacts of the LPI were quantified when it is implemented in
the major intersections in Gwangju. The impacts were varied based on the
geometric features of the intersections. The average decrease in the number
of conflicts was 84, which corresponds to 97%. There was a limitation in
assessing the impacts of the LPI in Gwangju. That is the lack of the
calibration of the simulation models in terms of the number of conflicts. For
future research, this issue should be properly considered to precisely assess

the impacts.
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\ssam}7692 - yale road ft hocking avenue ssam

File ‘Window  Help
LeDCEmMBERN
"
' : gl 2l 7697 - yale road & hocking avenue_ssam (unsaved)
MO FILTER APPLIED
triFile EMInTTC *MinPET yMinPET TTC PET Maxs Deltas
FEA2 - vale .. 112.10 -500.21 -253.30 1.50 3.90 5,44 ~
| 7692 - vyale ... 158,90 -529,85 220,14 1.40 2.90 6,33 =
| 7632 - vale ... 435.10 -505.45 -292.99 1.40 220 572
| 7692 - vale ... 565,60 -520,45 260,19 0,00 0.00 13.89
| PEOZ - yale .., 975,40 -518.53 -255.41 0.00 0,00 15.585 =
| 7692 - vale ... 333,70 -534.40 -270.12 1.30 2.50 4,79
| PE0Z - yale ..., 241,90 -505.12 -295,49 1.50 2,70 6,14
| 7692 - vale ... 1,355.30 -500.73 -253.33 1.40 3.60 5,73
| FEOZ - yale ., 1,526.80 -529.29 -262.68 1.10 2,50 7.32
| 7692 - vale ... 1,640.20 -500.86 -253.33 1.30 2.40 6.22
| 7692 - vyale ... 1,640,70 -500,56 256,82 1.40 2.00 £,39
| 7692 - vale ... 1,692.40 -500.23 -260.38 1.40 3.80 5.62
| 7692 - vale ... 1,965,30 -516,69 -253.98 1.30 1.80 5,86
| 7692 - vale ... 1,968.40 -500,31 -256.81 1.50 3.30 5.57
| 7692 - vyale ... 2,080.80 -501.01 -253.34 1.50 2.20 5.66
| 7692 - vale ... 2,082.20 -493,95 -256.46 1.50 2.10 6.22
| 7692 - vyale ... 2,131.60 -504,36 -340.10 1.50 4,10 5,33
| 7602 - yale .., 2,133.00 -500.76 -253.33 1.50 4,10 5.26
| 7692 - vale ... 2,144.30 -495,67 -255.53 0.60 0.70 6.12
| 7602 - yale .., 2,197,090 -525.44 -266.03 1.50 1.90 6,34
| 7692 - vale ... 2,255.40 -529.20 -262.67 1.40 2.90 5.63
| FEOZ - vale .., 2,297.80 -520.05 -244.21 1.40 2,30 562
| 7692 - vale ... 2,316.50 -500,69 -253.32 1.50 2.20 5.70
| FEOZ - yale ., 2,428,580 -534.59 -270.14 1.50 2,60 4,88
7EI2 - vale .. 2,431.10 -500.14 -260.37 1.50 2.40 5,32 i
55 ' _| 2
P | 5 Enﬁguration- Summary | Filker | ttest | Mapé
ZA: Pu, L., & Joshi, R. (2008). Surrogate safety assessment model (SSAM): software user manual.
2 2.8 SSAMOIA Sl Oi2IEE &&E
= [e) = =] =] = iy - O L= =
A WA Ee ARARE BASl Sol@ AY JvS AP JRARE
H A= = 0T = ) = o Z] = o
A5t AbEdE dEH=s 244 dadste M9 gew AAsAY, 54 P39
= = O & B =
Ag, 54 FFAEER sk

TEAY AT, FED AT, AR WAYE F3)2 Asd=d uet 24 H =
H 29914 B owkel 2y oge F AR As4RE 6 & FEIddT 4=
dF, 0, & WAYLT A= ok gtem addM= 2 307, 82 Ho ARt
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8> 8,

180

=]
8, = 85°
&
8 = conflict angle
8, = rear end threshold angle
8, = crossing threshold angle 8,=8z8,

Refer to Lisar Manual far
more detail

g=a
Z4: Pu, L 5 (2008).

8 2.9 432 Al



HEI

| | =2m | =] | % I ‘ﬂ | rear end conflict info: (¥1,¥2) = (1670,1673) x|

[~Summary Stats —

_ssam : GE. 7692 - yale road & hocking avenue ssam {unsaiie £ 7 1.5 (sech

L
oad & hocking i a8 i) PET: 1.4 (sec)
Hop; MaxS: 8.7 iftfsec)
vale®hocking. brp Deltas: 3.3 (mfsec) J
; % 2
Edit rmiap | Edit inp DR 2.9 {mfsec?)
Conflickangle: 0 {degrees)|
Coord; ; |
FirstyI: 1670
(-1146,720Y,(697,-1130) e -
Gt | SecondviD: 1673 4

Zoor: Link/Lane: 21
Fit | + | - |

Conflicks bype display configurations:

Crossing: M
Ractanm lar s

Creal £

Lane change:
pectanalar

Conflicks Colar corfigurations:

i hihite i
Trc<=05; T
ranne
R

TToz=1.0;

TrC-1.5: C
hlack =

2 Pu, L 5 (2008).

8 2.10 SSAM WIERIZ EAl JIs

233 MALFA EH ] AT SSAMS T £4 Ad

O 0]

2945 SQOIDE SSAME olgdte] eATE Ha NEWARAN WENE
Aol §F Al 7HA Atel oo tate] A J1Fe] wAR FHE BrhE WAHY

=

Parr, S 5(2013)& &3 Landsided|x] &GS HrUlstsE oz VISSIMA
SSAM< o]&sto] AFa &I} HPAe tHAFS Frbstdrh B Fmo wE 2
7HA] kS A VISSIM#E SSAMS ©]-§-3te] TTC, Conflict & Wzdd 3=
7h o A Ql ks A sl

Agarwal, N. K(2011) PApe] & HA

Az E H
WAl g ol fzES oo} YA =S o]kl FA A

rlo
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o2 VISSIMelA Ed 5 Al AYH= JaE A2 ol 7 @A d4sh=
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Connector 1000 [ »
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PaE—

{ Link 6

a8 3.3 AH4HE £&

dew RTOR Al 543 wAEE Asti

PR —
SA S S8 A AR Aulaes Fdel mwol #

AEE FekE maAA D AAA 0§ waARedE A9 Aow AU s vt
Qe wAZNA FERYAS

49 RTOR Age] gl&
CMF) 3+& 172 188tz 9g=d o]AS RTORES J
=te AL Yvgri(Saneinejad &,

ME nEED A vhireld

(Crash Modification Factors :
&olve= A5 BaAA 9 AdAY F=ol 70%

sfo] =l 417 Aol RTORS Algehe] Taahav.

2015). o5 A=

=

4
BN

71,

3) EqA AJH R 78}
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B ARG
L a C | - S
- - . == :: - -
e —————
SRR o IS85N089Y
_ﬁa, a: 5~6M
b : 2~3M
‘ MH. ¢ : 7tEHY 59 AA
|
1
=4 FEIFTF (2012).
8 3.4 88 AX JI=

4) X459 3 (Priority Rule)

AdEle] 24 W opUz VISSIM AolAel A4 a5Hel SHes 7 oA 3
AR wAAe] 43S AdMor WA £ At W F ol VISSIM
el mEW HAS wWAtReA AEAE g ¢AEHE AT ¢ e
o2 Iy 35 367 o] AdrRko FFolx IAGS AZFstE Ryt JdrRE
go) AR pelol AYsE A% Aol AL slo) Mol AAFES AR ¢
Aol 2 AR 2 AT A S S8 2 AATYEe] HAE X As =Y o7
ME 718 e 3x%¢ 5mE A&t

Collection @ chosun



I
o
w
o
40
X
H
0
bl
il

8 3.6 RU=? A2

{“ICollection @ chosun



3.3 LPI &3 Q&4

SF dollM e e EE st Vo] He AlEdA E3E 5T T aEE,
LPI8AI3E, B8, 7]skrx2] wWstel] ute} LPIS] &7k ofwW gQlel upe} of %7
Wstsl=Al BASHA Ayl e E Algdolde 3 St 3 Adte] wet A
e A FEARE SSAMel ¥ ste] LPI 480 whe Baxte] td=s tie
Aol Wzkel SSAM 7s T sty Aol 44 Fds dEs VISSIME §

B WAz FRAAE BEHe] 2 A e nwsgch FY Atelor Azel

(2012) wEANZ 7] AA7|EA oA HT=E wEFS 600 th/AIE oSl F5-HH
1600 tH/A1ZE 7441 200 th/AIE @ej = WAdste]l F 67FA e kel tiske] LPI 48
Ao AA g AFslaee Wsts dFsdth o] u], LPI A2 525 4838t
e 82 daE dAslon, 3d wEd HEed LR vk Bt
= 200 WA e dAST. VERd e Fe] F5s e dste] nE
Gt Al el 2daE gkl A

AU STBAIZE, SEE /A7 ek

Qlot
m

02

AOAZE SBLE, AHAZE - F/AZH

600CH 1508

A FEAEF (2012).
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H 3.6 SN e EZ2XA & A5 HF

28 600(/Al) | 800(H/Al) | 1000(TH/Al) | 1200(EH/A]) | 1400(TH/A]) | 1600(TH/A])
HAE [ A8 |68 | A8 v | A8 |9 | A8 | HE | A€ | 6ee | A8

7

X]i-ﬂ 36.52 38.4 | 41.04 | 42.62 || 59.22 | 63.24 || 73.42 | 79.5 | 84.92 | 89.76 | 87.12 | 92.28

(%)

A

> 54.8 2.2 60 3 50.6 0 52.8 0 52.6 1.6 54.8 1

E5)

O 3.7 DESZ0 M2 UltNM T B3t

25 600(H/Al) || 800(TH/A]) | 1000(H/A1) | 1200(tH/A]) || 1400(TH/A]) | 1600(H /A1)
ERNERN E R R ER ERE EERER R EEEE

TTC 0.19 0.67 0.18 0.57 0.22 0.69 0.24 0.06 0.23 0.59 0.21 0.4

PET 0.19 0.89 0.15 0.72 0.2 1.34 0.25 0.12 0.21 0.98 0.22 0.93

MaxS 7.7 7.26 7.74 6.05 7.71 6.04 7.66 7.71 7.43 5.86 7.64 6.65

DeltaS | 3.81 5.34 3.86 4 3.81 4.65 3.82 5.05 3.77 4.47 3.79 4.05

DR 055 | -052 | 0.49 | -0.19 | 0.17 | -0.59 | 0.15 0 0.1 -0.49 0.1 -0.79

MaxD 054 | -0.76 || 0.49 | -0.21 | 0.15 | -0.65 | 0.14 0 0.1 -0.49 | 0.05 | -0.79

Max

DeltaV 3.66 4.38 3.73 3.74 3.66 4.02 3.67 4.89 3.65 | 4.18 3.66 3.64
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3.8 MSWXZ2 MHIA =F JIE

M| AE A MO
A < 15%
B < 3%
C < 50%
D < 70%
E < 100%
F < 220%
FF < 340%
FFF > 340%

)

EEgFdd (2013)

=
=

4) LPI 3§ A% A2 3

Z7}H oz SSAME £d] LPI 48 A-F 2% 5 @ Ajdg 1%
N7ts s B H3 FARE ndgelH $2 AR A
2 yedth agd WEga 23 99 A4ge 4 450 NS BAW sow
gunwsl Ao 4FS wolFi drh SSAME LE 715 B FF wax

(e}
o] AEutS FAIE Adfoln LPI A8 A IR oA vyt AESo] LPI A&
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TTC:
PET:
Max5:
Deltas: 4 {m/sac)
Df: 25 (m/sec®)
Conflictdngle!  —48.8 (degrees)
First\ID: m
Link/Lane: il
SecondyiD: 114
Link/Lane: 1000041

sec)
sec)

m/fsec)

0
0y
89
i

18 3.7 LPI HE & 4SHAUXNE A3
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urmrmary als
T 0 {sech

FET: 0 (sec}
MaxS: EE (m/sec)
Deltas: 29 {m/sec)
DR: 0 (mysect)
Conflictangle: 75,1 (degrees)
FirstviD: 31
Link/Lane: 100001
SecondvID: BES
Link/Lane: T4

18 3.8 LPI HE = J4S2YXE A3
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T ol Mg Aol B Ao AuEdh ® Aol Frhshd A
BRAA FAsAEE o PR PoshA % AR FUW uelsH @ /| FR

AHe) &7k b AA vhed H§ARE TEE Uehe
H 3.9 LPI HEAIZt0l IE S&

T 2 H| A & 3x 1= 5% 6= = 8x

kit

X A 84.92 87.32 87.78 89.76 92.66 94.42 94.18
(%)

$%

34 52.6 9.2 7.8 1.8 1 0.2 0.4
(=)

333 ByFe| 9%

NE RES BH naAe) wER 93 B2y Sste] nAAe] WAL &
W 100 /AR 300 WA 50 /AR Ao F7hA71e LPL A4 A F
2 ABdolA HE3 1 AshE E 3103 2ok wARe] Fobel mek FF A5 W
S Feld AR molx Ygon LPI 48 ¥ 4335 Auk: oA 90% o] 4
dastth ol RAAst $AATe] FE nANEI A 270 B o)
Ro2 @#asv, LPl 71Me Ry45rt dolw LPI Zsbrh fastrhs 2 o @
o,

H 3.10 280 OHE BaXMd ¥ 453+ HE

o | 200c8/) | ssocaa | a0y | asocasay | sooc/)
TlmeEe | de |wAs | me [mme| A48 [was| 38 |wHs| 3e

3¢

2] A 82.3 88.56 || 83.64 | 89.54 | 84.92 | 89.76 85.3 90.96 | 84.98 | 90.14

()

4%

34 38.8 14 47.2 1.2 52.6 1.6 41.6 2 56.6 2.2

(314)
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334 naz 7|z

wAze JaTEA e TS s Astel F vl A Al e g vasty
o PAHeR JEnge F

X
k1
fu
)
rH
fr

22 2} RER HIR 2329 A$-olH,
ol 7]l % 3113 o] FERC ARFE I AR F/HAZ Aot R Ars
= AR F2ANAY F AR S7NEE Aok Blaskdith Feld 2x12 FEE
o] HoERe ARFIF 23Ro|a BFERY HIR ARF7E 13RS ot
FERE F 32 DellM BA A o] B Aol dASG=d, Frre] A
Z27F Boldas 5, FdA et dojdss FSdsrt @48 Sheke

2o
Epute LPIo) A8 A-e] A oA 90%o0] 4 radtt: Aow selEgln.

H 3.1 Jlot=x0l THE BZAAN & 4353+ B3

. 2x1 22 3x2 33
T omase Ag | wHe | Age | wAs | " | WA | As
37

A A 85.9 92.84 84.92 89.76 81.46 84.42 80.62 82.42
(%)

%

3 16.8 0 52.6 1.6 56 0 85.6 1
)
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