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Evaluation of Mobility and Safety of Operating an Overlap Phase
on a Shared-Left-Turn Lane Using a Microscopic Traffic Simulation Model
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Abstract

Government agencies including the national police agency have executed diverse efforts including continuous improvements of
traffic facilities and operation methods, education, enforcements in order to improve traffic operation systems; nevertheless there
have been continuous criticisms on irrationality in traffic signal and road facility operation. One of the reasons may be the lack
of systematic preliminary evaluations on various alternatives. However, there was no appropriate tool to evaluate the mobility and
safety of thus alternatives in a systematic way. Therefore, this study proposes the systematic use of microscopic traffic simulation
models as a comprehensive evaluation tool. In addition, this study verified the potential of using a microscopic traffic simulation
model using the case of operating an overlap phase on a shared-left-turn lane through a systematic way where the evaluation was
conducted through data collection, building networks, calibrating microscopic simulation models, producing performance measures,
evaluating mobility and safety, and so on. As a result, the operation of overlap phase on a shared-left-turn lane showed no big
difference from other operation scenarios such as leading left-turn on exclusive left turn lane in terms of mobility. However the
operation of overlap phase on a shared-left-turn lane decreased safety by increasing potential conflicts.

Key words : Microscopic traffic simulation model, overlap phase, shared left-turn lane, safety, mobility, SSAM
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A3 o] wE Tukey’s Pairwise ComparisonZ

AR .
B AT AWE 4ES F 4E F5Y 4E Freauency
=5 = - 5 = . oz}

Z\‘]lz‘]l——é‘%?%] }\]——6‘ j‘ﬂ-ﬂ Z}i %73661 }6]"6‘01121 1 Xﬂ—g— ‘i} df :‘ﬁg 747/51 p_va]ue
A= <31 1 z AAE e Al E =

A7HE <3 5> 2ok <3t 5>ell ANE ghe AE A7t | 321700 | 5 | 64340 | 3053 | 0.000

© 303] BIE 233 Axle] WF7F
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(Table 5) MOE for Safety
A 7F _ _ 2 _ _ = = s —
R S A A (F 7) BIUBUS Tukey's ASAE 2}
T = A= s A= (Table 7) Results of Tukey's Pairwise Comparison
SN I N E TR
A A =
S S agee | n |AATE=00s] g FAd

AYEe 1| 1178 14.0 96.6 7.1 1 ) 3 4

AYele2 | 1019 8.9 89.6 34 AU 4| 30 | 9937

AYEe 3| 1178 19.2 95.4 32 AYES 5| 30 | 99.50

AVEQ 4 | 994 17.0 78.7 37 AYE)e 2| 30 | 1019

AYEL 5| 995 8.0 852 63 AUES 1] 30 117.80

AUEL 6 | 1362 24.9 104.6 6.7 AU 3| 30 117.80

AL 7 | 3586 2122 137.6 8.8 AYEL 6| 30 13623 | 29.96

AlUele 8 | 1181 17.4 97.0 3.7 o3& 1.000 | 093 | 1.000 | 1.000
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o2 AR7Ho] 71ZtE o] FgAe] A7t Qe Ae=E
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(Table 8> Mobility Analysis according to Entire
Volume Changes

AUEL 1 AU 4 AUEL 5
3 | 5 0| 5 |
4] jg B | A4 ;E; B | A4 f]fjﬁ B
2= By 2= AT 2= AT
ons | | o | s | | gt | s | S | gt
vehy | Yo Ivehy | YD fvehy | YD

-0%| 09 | 580306 | 09 | 590 | 304 | 08 | 519 | 319
-0%| 09 |601]302| 09 | 61.8 | 299 | 08 | 542 | 314
-10%| 10 | 628|296 | 10 | 650 | 292 | 09 | 569 | 308

0% | 10 | 659|290 | 10 | 698 | 284 | 09 | 610 | 300
+H0%| L1 | 718 | 280 | 13 | 87 | 258 | L1 | 746 | 276
0% 14 | 900|252 | L8 | 1163|218 | 19 |1159| 219
0% 19 |1192] 215 | 21 | 1336 200 | 22 | 1380| 196

(2 9) MA W2t ol mE oAdd 24

(Table 9) Safety Analysis according to Entire
Volume Changes

AE]Q. 1 Az 4 A5

X paval Z 2

3 [P lasg 12| 5 | Wlagg| U2 | 5 | 9 lapy| B2
o i R G T el T B T i P
0% | pjz= | 00| p)= | 06 *o]'% >

oo 3 05 2
&) (gﬁb @) (gﬁb D g1 (gﬁb &) (gﬁb &) (;ﬁh

0% |48 | 67 | 45| 37 | 83 | 80 | 485 | 19 | 605 | 33 | 558 | 133

20% | %63 | 87 | &7 | 49 | 707 [ 113 | 569 | 25 | 607 | 46 | 627 | 25

-0% [ 1045 | 111 | 875 | 59 | 80 | 129 | 698 | 32 | &1 | 71 | 767 | 33

0% |1178) 140 | %66 | 7.1 | 94 | 170 | BT | 37 | 95 | 80 | 82 | 63

+10 % | 1366 | 2.5 | 1057 | 84 | 1119 | 187 | 876 | 56 |1287| 136 | 107.1| 81

420 % | 1910 | 634 | 1161 | 115 | 1260 | 206 | 93 | 60 |1497 | 206 | 1193 | 98

430 % | 2141 | 96 | 1222 | 123 [ 1377 | 225 [ 185 | 67 |1573 | 168 | 186 118
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(Table 10> Mobility Analysis according to Through-
traffic Volume Changes

e 1 Ao 4 AL 5
%]ﬁ m ﬁgﬂ' T %]"_\lL TP
Wt | B | bR
4] oL | B | AA ot | i | AA ots
B | B2 | BE| |

(stops/ (kmh) | (stops (kmh) | (stops
veh) veh) veh) veh) Iveh) veh)

-0%| 10 | 613|297 | 09 | 629 | 294 | 09 | 586
-0%| 10 | 627 295| 09 | 648 | 291 | 09 | 595 | 301
-10%) 10 | 643293 | 10 | 669 | 288 | 09 | 602 | 30.1

0% | 10 | 660|291 | 1.0 | 698 | 284 | 09 | 610 | 300
H0%| 11 | 674 | 288 | 12 | 768 | 273 | 10 | 642 | 294
2% 11 | 690|286 | 14 | 904|253 | 12 | 744 | 218
0% 12 | 722|281 | 17 |1076] 231 | 15 | 85 | 256

B

T T = T 'é:_l':—
(sec/ (sec/ e/ | )

302

(E 11) 27 &2 3Zof mE My 24
(Table 11) Safety Analysis according to Through-
traffic Volume Changes

AYe 1 AYelQ 4 AL 5
R T O - B TR [ I 2 N -
i (rEa T F e ) 5, el o
(3] (;W (3] (gw &) (gw &) (gw (&}A) (gw (&JA) (gw
30% | 1076 131 | 86| 58 [ 89 | 161|676 22 [ 00| 69 | 801 | 29
20% | 1129 137 [ R2| 70 | 897 | 155|714 | 28 | 912 | 74 | 808 | 30
0% | 1181 145 [ 969 | 67 | 913 | 152 | 133 | 28 | %57 | 84 | 87 | 36
0% | 1178 140 [ %66 | 7.1 | 94 | 170 | 787 | 37 | 95| 80 | &2 | 63
+10 % | 1261 | 147 [ 1033 | 81 | 101.3| 164 | 803 | 46 | 1067 | 115 | 89 | 63
20 % | 1294 | 182 [ 1023 | 89 | 1028 | 160 | 817 | 51 | 1155 110 | %44 | 101
430 % | 1396|219 [ 1077 | 101 | 1072 | 166 | 80 | 56 | 1239 | 122 | 94 | 123

52

rr

=
offt
Lo,
offt
o,

AC)
&
(o me
=)
i
O_Nu 0& _o‘
=l ogL'
tio

iin)
o

hu
o 2

=

>
=

AN
QL
32
Sl
1
dﬁ,
r [}

W
1

A

<
r xR
i,
£

o2

I AdE LR o]E A <t
, @A AR F A= 3 @A
422 19 35, & Aud

2 Aol7h Yok A =u

_i

ox &
iy,
&

> e

T

e

o X 2 o2

BN 2 fo o X

Bl o Mo

e ox
offt

£

offl ™
oXx,

El
o
&
o

o
=

(2 o w2

2

oX

W o
X

T

=

=
N
o

lo
pat

2T
N

ih)

rf

oz F& FIA A2 FHIAXNE A

¢

-

Hir rr
olX

ofr
RO

ox fr
FIO OFO

1 o?LOFO

o
o 32

N = :_‘4

oX on
gy

e
o
i

)
)
R
=5
il

f
= Ho oy
A_A“

)
e

r

it of o
e

N

—

N

s

ofr

)
X,

B I

o
)

e o off -2
o o

24 IATSYUY =1

M117, H52(2012H 108)



OjA|WEAE20|HZHE 0|23 S8 Z3H Alze| SHHAIRYSl oM} oMN HIt HF
&Hog vAREAEYALYEY AL 6th edition, Prentice Hall, 2011.
Mg Fart ot E3F SSAMY 28 <kdA # [12] FHWA, “Surrogate Safety Assessment Model,”
d AEE A= z2a9e ofF e 2o)d FHWA, 2008.
A Aok weta &2 AN RS Ea) 24 [13] D. Gettman and L. Head, “Surrogate Safety
9 A¥r ¢ AL E Fole =¥o] HQsiti Measures from Traffic Simulation Models,” FHWA,
SiRandl=s 2003.
A1 E3

[1] =778 AE A 93], 7]z HIA FH&

LIt g GAA ARl =7 A E 73t

2193], 2009
[2] B2, “WELGAHA H78HF” &4, 2010
B8] AFE, “RKlzwutZe] HHHAIYE Zgo &

g ot ANekeleR, Bt 1999
S, AR WEAD gl Be @
FHOR)” HAE Sl

THEIA A A5
¥, &gt 2004. 2

[4]

5]
AEEA AA3 el B AT A4

=, ShFistal, 2008. 8

[6] FEA, “ZA R AT uxz oMo AT
A NS EA] wE AA s} et g
AT AAE =R, A2dsh, 2010. 2

(7) 324, “wENer] 4= - a2 vfird” 323,
2005. 12

8] S=s G, =29 FE Al TlE #9

773 a4, HIEESLS], 2009. 12

B. Park, J. Won and I Yun, “Application of
Microscopic  Simulation Model Calibration and
Validation Procedure: A Case Study of Coordinated
Actuated Signal System,” Transportation Research
Record (TRR) 1978, TRB, Washington D.C.,
November 2006.

%1

[10] &< “SSAM= o83t AlswAlz ki g7t
(A aEAle] EREIE SHeR),” =ITSE

F813)%), A107, A62, pp.1-14, 2011. 12
[11] Levine, David, Stephan, Krehbiel and Berenson,

“Statistics for Managers Using Microscopic Excel,”

Vol.11 No.5(2012. 10)

The Journal of The Korea Institute of Intelligent Transport Systems 25



oAl ZSAIZ0[MZE S ol E¢t

OH
ol
e
lolt
r
Rall
HU
1o
ofA
it
e
>
Ho
02
lo
=
O
0x
A=l
r2
Rl
0x
0F!
N
rO
-+

K AR |

+ 9 4 (Yun, I1-soo)

1€ : University of Virginia /%28 BFA}
19951 2¢ - SrFrhstal diohehe wEE s MAL
1993\ 29 : Sofrhstu EA)FSH kAL
20099 9¢ ~ @ A : olFugn FAALNF TR Zug

(Han, Eum)

29 olFulgu AL T T wEA|AHFE AL

d 29 ~ d A oldigu dutggtd AdnEE s A

% A A (Woo, Seok-cheol)
19939 8¢ : oftfstu Uttt wEE st At
20039 8¢Y : M ZF
2003 9¢ ~ & A : UMY uEFFY uFEFREY
+ A £ (Yoon, Jung-eun)
2011 29 : ol FuEtn FAALWE TSR WA 2HF 8 s}
2011 2¢ ~ & A ofFuiEta ukshd HANEFE AAA

g A % (Park, Sung-ho)

2011 29 ol st PR HWF T wFEAILH T At
20119 2 ~ @ A ol JRiEe AHuE s ALY

26 Pr=ITSYR|=EN| M113, M52(2012'H 108)



