SERTSHRI =2 X
A104, A6z (2011 129)
ppl~ 14

SSAM= °]-§3 AlswztsE kA %7}
(34 2EA EYANE FHo2)

Safety Assessment of Signalized Intersection Using SSAM
: A Case of Actuated Signal Control
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Abstract

The surrogate safety assessment model which was developed based on the conflict theory by FHWA in the US is software to
analyze traffic conflicts using the individual vehicle trajectory data from a microscopic traffic simulation model. This study aims
at assessing the safety of different signal control strategies, including pre-time and actuated signal control, using the SSAM. To
this end, this study effort has developed a microscopic traffic simulation model using VISSIM through a field study, and then
produced the surrogate measures, including TTC, PET, DR, MaxS and DeltaS, and the numbers of conflicts, including rear-end,
right angle and lane-changing conflicts. The assessment results indicated that the actuated signal control may produce more
conflicts in terms of rear-end conflicts. The use of SSAM in the safety assessments for diverse traffic alternatives in a safe and
fast way may contribute to the improvement of safety in the roadway transportation.
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A7b Qe Aolgt HPNEE HEdhs Ao 3 (E 5) AualeE 48 87 44 s+
Atk o]@e £PS oM Brz A Aow (Table 5) Average number of conflicts by scenarios
BYPA7L gle 7 wEdel wet 5405710 A A45Ed8 | FE¥ | A=A
. A Ci €3 &% (Lane
=% 2~ o0lo o] AL Fo =MA7FS = 9
1‘—;2 T e, o] A HE 5 ﬁ_ e Frz ?,] (Crossing) | (Rear-end) Change)
FAIA AHEE o o oAl sk ZH Alue] 1 | 2976 22 2406 54.8
Qo= e AlELE A Sl AAEATH 2 314.4 2.3 254.4 577
_ 3 3315 32 267.7 60.6
o AYUFL 1: AF7(fixed time) AT =4
AR 2 S A o] patel 00502 AEHUT Wy AHGE
(& HA3A 234 A 95%°14 pgkol 5%Eth AAY 27] Wiel] A%}
© Adele 3 s deed g 12 HE R AR RE Ao B4
(EE #H3Id 3 #=2 F3 184 HATHI8). 3, AL 7l A= 45 3
Aol + B AeAle ) Sl Fol7k gl A0R EAHAG
AlEdold 2 Ay e E 301y 383
3, 7 EE Eae] AzE QA (Z 6) AL2I2 ¥ HZ5=d 45 5 ANOVA 2423

SSAM 2.1.6 H7|AE FAst7] fsi vt
2 2718 4459t 4 718 44 vt
A2 FE5Y A3F(rearend) 1S 30% ©]3}, A4
=8 JZ(crossing) 2] 7} 85 ooz HA3IH
ok 2 oA vl B4 tigo] = SSAMY

A

T8 ouputlZE= AJF349} TTC, PET, DR,
MaxS, DeltaSo|t}.

SSAME ©]&3le F53S
AF7]

EE AAE w98 AU 194 &

ofNe >

ANOVA 418 23 237} <3

TaE 2

(Table 6) Number of conflicts of crossing crashes
by scenarios and the results of ANOVA

A L Bk B P&k
AU L 1 2.200 1.730
AL 2 2267 1.639 0.050
AYE L 3 3.167 1.663

FEY A5 35 us)

Y

ANOVA H4& 2A18 A} <& 7>014 Bl uhe}
o] pgkol 0.058.T 2 AEE . o]
3 AR Z Hol folF 59K oug AR}

4% 71710 R bEe A A

(B 7 AUz ¥ 2 4% 3+ ANOVA 2441}
(Table 7) Number of conflicts of rear-end crashes

by scenarios and the results of ANOVA

A L Bk B PZ:
AU L 1 240.63 21.40
AUE R 2 254.43 14.72 0.000
AYE L 3 267.73 19.32
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SSAME 0| 8%t A WAIRE oM &

224 msHo £

<
o
i

seeg)

7 AP eHE AZHAY AF B3I
sl ANOVA £4-8 AA13E A3 <3 8>0lA] Bl
Hhe} o] pgke] 00768 AF=HItt o|#d Ay
2 Hol §o¢F 5%HT IAAY 2Y] i) A
7S 717beta 7S A9 = Qo S,
AUl 1~3 Alelol AZtFEd 4F ddde
zpol7h gle Ao g FAHA.

(E 8) ALIZI2 ¥ AZHZY A 314 ANOVA EAZD}

(Table 8) Number of conflicts of lane change crashes
by scenarios and the results of ANOVA

AtE L Bk EFHA PZ:
AYEL 1 54.800 9.499
AYE L 2 57.700 9.484 0.076
AYyE L 3 60.600 10.207

1]
& A% Qe R

o TICEEE: A1} Qe Ao

(E 9 AYz|2 ¢ TTC 3t
(Table 9> Values of TTC by scenarios

TTC o
Auel e P EZHA} P#
AV L 1 1.0703 0.0344
Aug e 2 1.0620 0.0328 0.399
AYE L 3 1.0730 0.0305
PETZL2 ‘%‘%‘% H =2 4% 358 2t
Zt Ay ez A EH oS FEste F
=9 ZE 24d 7H 3 A39] PET #2 AlvE L
HEZ ANOVA 45 AAISE 23, <F 10594 B
o] u}o} o] pgho] 040008 Ar=E Atk o# 3k

AR Hol Fo&F 5%RT AAY 7] w il
AF7HEE 7148 S8 A7 fle 2eE #
AE ATk =, AlUEQ 7hell PET#-S ztol7t fle
AOE FAEA

(E 10) ALzl @ PET %t
(Table 10> Values of PET by scenarios

PET s
AyE e B EEHA P%t
AUg e 1 2.5413 0.0880
AU L 2 2.5330 0.1075 0.591
AyE e 3 2.5580 0.0908
271745 DR glo]l 0H S8 o =
A% FES et &

A7F ®e 2
DR#LE Ao

Ao -Er*ﬁﬂ?it}. 5, AldEl e gl
AR FAE AT

17} gt %

(B 11) Avigl2 @ DR ot
(Table 11> Values of DR by scenarios

Ak 2 %Pgﬁ EZH3} PZ
AU L 1 2.6733 0.1420
AU R 2 2.6250 0.1916 0.001
AYE L 3 25150 0.1457

A% BN e AEER Mnst &

= g ;%tu‘r. Z AU L 2 SSAM

A ZE dAE e A

HZ ANOVA 2418 24

3 ﬁur <E 12594 Eol e} o] pghe] 0052

AEE A

gy Azes

= 95%1A pEke] 5%XTh

AAY 27] o] AFIHEE 7148 ukE R
A7} Qe Ao EMET IS S, Aluele 2t

o] MaxS7roll &

Aol7t gl Aow B

(E 12) 4 Al42|2 ¥ MaxS @t
(Table 12) Values of MaxS by scenarios

PET .
At L B Tz} P%:

AU L 1 9.3750 0.3371

Ay L 2 9.2430 0.3584 0.005

AYE L 3 9.0777 0.3311
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SSAME 0|88t AT WAZE oA EIHZASA WEMO ZYUAE EM2E)

T Ape] JiEEE Y= DeltaSe 5575 4 S99 AR AT E71E A (gap-ou) 22 A A
FHE°] = 7 AURISHEE SSAMS: B3l 58 ko] FH3] Srg Fol|al FEAFEC] ool wh
DeltaS 7t AU2]QEE ANOVA £218 2|3 A}, Sk AN s LT F IS AT
<3t 13>04 EQl vk} o] pglo] 00182 AR5k et Aoz 7184 AT 28-S SlsiA
olgjgt ANZE Ho} fofiE 5%RT AonE ART} © s2715 47 71 #o] B2 Als geprEQl
AL 712 g7 S e &= ik & AuEL A& 7GR | 7 (vehicle extension time W passage time)
71l DeltaSE: AFol7} Qe Zlo=® BAHII. o] AR o8 "avt e o= dekdr):

vy 7+ o I
<_u_ 13) = AlL'I'E'l—I— = DeltaS a)\ 4) O|_I‘x|_-I_I|:_ lc"i7|-7£ﬂ|-9| A|7_,F§_|-

(Table 13> Values of DeltaS by scenarios

Ay L Bk
AU L 1 26773
26250
25150

EZax
0.1420
0.1916
0.1457

PZk

0.001
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A Agl e FA

Hl8] DR Alu]

=

e W
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o
30
)
<

pucy

(E 14) Z4 UedE ¥ =58 Aol g F= Az d|w

(Table 14) Comparison of the effects of each
surrogate safety measures on
rear-end conflicts

T TTC PET MaxS | DeltaS DR
243 0.241 0.564 0514 0.560 0.002
A | 12 | A | Az | g |
M| A e | A we A g |Awe|
o2 3l DR(5| Aol &3t wlol Beke Ae
o] AJZke] do] Hl)o] B24E H B FE 154
g 2= Aow BARY. ol tlEA 784 A

B7HAHE A28
> A B upe} 2

A%2EY 43 22 WA olA B
W, 58 45 T2 HU4 B4 wol B
. HFe TR GRY

(O b) ALz 1 ASUMXME
(Fig. 5) Diagram showing conflict locations
of scenario 1

(38 6) ALzl 2
(Fig. 6) Diagram showing conflict locations
of scenario 2
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