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Because the prime objective of the current preemption methods at signalized intersections near highway-railroad grade crossings
(THRGCs) is to clear the crossing, secondary objectives such as safe pedestrian crossing time and minimized delay often are
given less consideration or are ignored completely during the preemption. Under certain circumstances state-of-the-practice traffic
signal preemption strategies may cause serious pedestrian safety and efficiency problems at IHRGCs.

An improved transition preemption strategy (ITPS) that is specifically designed to improve intersection performance while
maintaining or improving the current level of safety was developed by Cho and Rilett. Even if the new transition preemption
strategy improved both the safety and efficiency of IHRGCs, the performance of the strategy is affected by train speed. Understanding
the impact of this factor is essential in order to implement ITPS. In this paper, the effects of train speed were analyzed using
a VISSIM simulation model, which was calibrated to field conditions. It was conciuded that the delay is affected more by train
speed than the transitional preemption strategy, and the safety of the intersection is not affected by train speed once an advanced
preemption warning time (APWT) is equal to or greater than 90 seconds.
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Algorithm 2k

AP | Comparison | (sec/veh) Test | Cri- 5
WT | Algo. | Algo. | Algo. | Algo Sta | tical | 2 2
’ ’ ’ " | tistic | Value

1 2 1 2

SP1 | TPS | 54.7 1 54.7 | 0.0 | N/A
40 | SP |ITPS|54.7|54.7] 0.0 | NJA| N/A
TPS | ITPS | 54.7 | 54.7 | 0.0 | N/A

sp | TPS | 547|565 | 1.7 | 0.9 Rgs’ft

50 Don‘t
SP |1TPS | 54.7 | 55.5 | 0.8 | 0.9 | Reject

Ho

ITPS| TPS | 65.5 | 56.5 | 0.9 | 0.9 [Reject Ho

SP | TPS | 54.7 | 56.4 | 1.7 | 1.1 |Reject Ho

60 SP |ITPS | 54.7 | 55.8 | 1.1 | 1.1 |Reject Ho

Don't
ITPS| TPS | 55.8 {564 06 | 1.1 Reject Ho
SP | TPS | 54.7 | 55.2 | 0.5 | 1.3 Don't
70| SP (ITPS| 547|548 | 00 | 1.2 Reject Ho
ITPS| TPS | 54.8 | 552 | 0.5 | 1.2
ITPS| SP | 539154.7] 09 ] 1.3 Don't
80 |ITPS| TPS | 53.9 | 54.7| 0.8 | 1.2 -
Reject Ho

TPS | SP | 54.7[547] 0.0 | 1.2

ITPS { TPS [ 52.9 | 565 | 3.7 | 1.5
90 {ITPS| SP [ 52.9154.7| 1.9 | 1.4 |Reject Ho
SP | TPS | p4.7 565 1.8 | 1.4

ITPS | TPS | 52.2 | 595 | 7.2 | 1.5
1001 ITPS | SP | 52.2 | 547 | 2.5 | 1.4 |Reject Ho
SP | TPS | 54.7 595 | 47 | 14

ITPS| TPS | 52.0 | 61.7 ]| 9.7 | 1.2
110 ITPS| SP | 52.0[54.7) 2.8 | 1.1 |Reject Ho
SP | TPS | 547|617 7.0 | 1.1

ITPS | TPS | 51.8 |61.2] 9.5 | 1.2
120[1TPS| SP | 51.8 | 54.7| 3.0 | 1.1 |Reject Ho

SP | TPS | 56471612 65 | 1.1

SP': g3 4%
Reject Ho? : Evidence of a statistical difference between the
two means at 0.01 level of significance
Do not Reject Ho®: No evidence there is a statistical
difference between two means at 0.01
level of significance

<) block design HIAER Z} gl 7o) A A&
Bt o] HAEddME 2t Eake] Ayl o7} st
9] block2-2 AA AT, Z APWTS] gl wel Al 7}
Z gl 2+ el 23E wlwslry]l 93l Duncan
multiple range test® 24813H?,

o] 2B A frelFEL 0.0302 7 4] H~
E f95E2 0.012 Halden, (& 3= 2 235
Hojgeh 2770 2F F 167014 A Ao et FAS
Aol ol s WHY & YU E=F, duHoz

APWT7} 271l wet Al Atol7} Je Ao
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2 Jehgth, 7 gaelE Alole HRAA Q] Aol %
4.4%R3, ole BE oA o 2.62/d9] HEAA
Aol BolF Aoju), BAIRSR Apojrt gle ARt
S A, dnddF Alelo] AR Aol= % 6.9%
AL, ol 9 4.12/09] HFAA AolE Mol Ao
th ®&, APWT 90~120%o)A ITPS ¥ xa]Zel|A
o A7 AR B2 A4 AFy TPS ¢aelE
oflA1e] A ARt Arha epdkor, APWT 4029] 7
£, TPSY ITPS ZaelEL o] AU el Alztzat
B2 ol 4 AT WHEE A5EYA Aol 7} ¢l
2B A7t B7bsEac

o Ao| ‘BaPA Age 27|FH A = vle} 2
o], ek M e wtgAg APWT gh& 100, 110°]
U 120291, olE 9 FHaAAE fFela=E 0.030
o BARCR AolHE wAsA R amz
APWT 100, 110, 120Zel49] ITPS €8 &e a3
Aol 2& F79 kAT XA E BAY &
gt} & ¢4 Aze TPS ¢u#lE 2 ITPS €
Zolx 2] HA A Ao i3 HlAET HA] APHA =,
APWT 100, 110, 120Ze4] ITPS €ne] &<l 2|4
7} EAR o BE 94 59 AAlv TPS 21elEe
A4 A A B}k Aok AL BRsT F APWT 120
29 AL [TPS ¢ue]Ee 3 ¢4 25U TPS €2
gl&a vl wel A 5.4% Z01E 2.9%/ 71rtol ek
FAAE Z2AAY. asiEg ITPS 4xIEe
APWT 100, 110, 120&4 mat2e] bdAs} &8

3 EFReg 7 AR &4 A¥olga ¥ & Ao,

2) GAEEe FEEy

Qe) dddTo) A ERo], ITPSE ©
A AzwAze ohHT TS
A8 A% 2 B wEF, A =&AL
22F, GAEE T o 7HA9] g]ldl o8 43
}. A7 E A 4T AR dajgTe|
& Eixb gt
g3 £xd o 7t o] FHAAE
. E 390M 50.1%/U2 7Y A2 B
AE WP, 2F 1904 62.62/02 7PE & HIAA
2 299t 4 159 &5 Ao|r}t o 10km/h 4 H =0
3, 3% 13 2F 29 BAAA Abele % 7.9%, 2F
29 1% 39 Kol k4,233 HL AT W, £t
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e B9 YoM &o] F7Pt & HYolr 9
7MY wA R g AR o g 9 FE
2 Jelth agus dae] 2ot 37} a4
2 g AA e FASAN A L Fo) B Ao
Atk TG, 1F 13 IF 3Atele HER|A Aol
T 4 AZolA 10,52/, TPS ¢ ZoA 13.2
Z/d, ITPS x| FolA 11.12/02 ¢4 415 4y
2 & 2ol Holu A 98 Aoz Jehgtt

SARH R dA&E 15 FaAAE vws]
e, o HeAel Ze] Duncan’s multiple range
testE AMEBIATE o] HlAECME 9] AA fols
F2 0.0322 7 H2E & frol4E2 0.012 3R
on 1 Az (& 5)olA vehsl

IF 39AY AAlE 2F 1oy 2F 29 AA R
BAACE X3, 2F 2049 AAE 2F 19 AAR
o} 2k Zlo® Jvehgt, e ArddEoz A

ke A 27t F7kehA QT Aawatze] A4

=1

Mo [o Hf cr
tlo N
oX
O
{4
b
AR
P
B
i
1o
o
o
il
_Yll‘
ol
Fr
o
©
ol
Y
gg(_g

3, (GE DellA 2Ql e} o] APWTE 1004 ©
Jo2 83 ITPSE 488 7%, A9 S0 BAg)
o] B} A% 27150] BoluA) gel, g 9o
A AL e Ao debit, dudes Gt ®

(F 4) 2 EA2Fe g7 XA

9% (82 $9us] TS | ITPS |
ag (sec/veh) | (sec/veh) | (sec/veh) °=
%1 60.4 64.6 60.0 62.2
I 2 53.9 56.2 52.4 54.3
1% 3 499 51.4 489 50.1
B 54.7 57.4 53.7 55.5

(¥ 5> Duncan test 210l 28t LA} {5 JE9| d|w

4= BT (sec/veh)| Test Critical
mm OIS A Statisti) 0 B 2t
a5 | 2F c
% 3|{2%F 1| 50.1 | 62.2]12.05| 1.39 |Reject Ho*
% 3|3F 2| 50.1 | 54.3 | 4.13 | 1.33 | Reject Hy
3% 2|35 1 54.3 1622 | 7.92 | 1.33 | Reject Ho

Reject Hp* : Statistically different between two means at
0.01 level of significance
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A delilre 4T APWT7L 100%2E Hojof &t
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A B&A HolM Fdel 8o Askoleln &
Ak =R EF 4 AT 8 A ebdd] A EAvt
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Do B Az 2o A3
¢ TPS(Transition Preemption Strategy)

AL ¢4 2F A A a2 457 W) bt
A dilel AeaEE A 4 A= uiAA ee
A
¢ APWT (Advance Preemption Warning Time)

TPSU ITPSE AlZtsl7] 918 A RAI7E
¢ Hardware-in-the-Loop System

AzAe}7Ig AlEYe)zte] BAIE B3 AlEd o]
A ] AZ G L AA AFA 72 & = AL 3
AlEH oA Al2dl
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