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Abstract

Recently, there were several serious traffic accidents that happened on the

railway crossings. There accidents not only caused the people fatality and property
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loss but impacted the traffic safety and railway operations efficiency. Therefore,
how to design the suitable advanced traffic safety facilities to improve the traffic
safety on railway crossing are important research issues. According to the
improving alternative on railway crossing in Unite state, the key concept is to select
the proper traffic safety facilities and design them multiply. The objective is to
repeat remind the driver how to avoid the traffic accident on railway crossing. This
research first examines the traffic safety problems on railway crossing then applies
the advanced concept to design the light-layer traffic safety facilities. The proposed
design system is applicable to various combinations. It offers very promising
opportunities to improve the traffic safety on railway crossing.
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THRR G £EABAREBETER




XEER FoF F-M REAALT-F+=A

22 GRHAEBRFRPIEFHREAIMNE

B & 86 % |87 4% |88 % |89 & |90 & | &zt
ELEY 11 10 18 12 7 58
EA 35 40 23 18 17 133
gk 10 7 5 7 10 39
i 1 8 % % 0 0 0 0 0 0
s TREY AR 5 10 9 14 2 40
EE TN Y] 4 1 0 0 0 5
EERS 2 0 0 3 0 5
N3t 67 68 55 54 36 | 280
B A 0 0 0 0 0 0
EET 0 0 0 0 0 0
4 RITES 0 0 0 0 0 0
5 ] 0 0 0 0 0 0
}L EEER 0 0 0 0 0 0
I 0 0 0 0 0 0
ETNY ) 0 0 0 0 0 0
N3t 0 0 0 0 0 0
B A 32 31 25 22 22 132
WATEE 0 0 0 0 0 0
i, EX TN 1 0 0 1 ] 3
& EERR 0 0 0 0 0 0
pa ] 1 1 2 1 1 6
g 0 2 1 1 0 4
I ST E 0 1 0 0 0 1
s 35 35 30 25 24 149
¥ A 11 12 12 8 15 58
. BEKA 0 0 ] 0 0 1
N RS 0 ] 2 0 0 3
E 2 3 2 1 1 9
N3t 13 16 17 9 16 71
38 FF Rk B BT 6 5 9 1 0 21
BTARRELRE 0 0 0 0 0 0
& R HT AR 0 0 0 0 0 0
i ERBEE 0 0 0 0 0 0
I CELY 0 0 1 0 0 ]
b 0 5 4 5 1 15 |
it 6 5 10 1 0 22
2 = 12 12 13 7 3 47
x T 101 | 104 | 85 72 68 | 430
% FENX 0 0 0 .| 0 0 0
] 8 13 18 15 6 60
A3t 121 | 129 | 116 | 94 77 | 537
FHRE LA BiRHS 5



VA R B SRR T R A X TAT MR

31 #EZIABRAELHRE

Bardl e i AN FREZILARDRER R T AR 5 A&l L
et T o
3.1.1 @ik (Speed Ramp)

ok KAV LENRSE RN REERITEZI R > H
H—MFERAR -~ a8 R ELERZBRHBBEPHREEGMER R/ 2
E BB RAM > ARER T RBH RAKREENREER 0 B
Hire s baR %k QM ALE > HFRARLFEGERIL  AEH
B MR SR AR A R iR B A IR E oo SRR 5 B TR R 3518 4T 3R A ek B
¥z o ol - RBRERARMB IS BT

B o1 ik e 4 kR

3.1.2 #T&3#4# (Curb Dividers)
AABR A S AR LRmKMZ %2 xR AMAESTREEZH 0 5K




RlBER Bk F_H RKREA+—-%F1+=A

HEWMEIB s Ao RAEMKTRAER > RARZIHE — KA BHBER
HE k2 —hkmLES  RERERNEAMBBHEZER LGS
BAEZ R ARMBAEIImp LA > M TIEERRR
KR RAWRBBREZEAMA AGEEAES s BRI EAE TR
HRES  FINAARZIMETHRERIERETLAMNBE RHHLT W
B AREREARHELISET -

B2 oREMEEuRR

3.1.3 B &AL E 7% (Smartstuds)

BRERMREEZBBEFBRBEERZA > AFEBINAZERRLEF
R WITAFM - O R - FEEE AR F AR BBR
BA RSB ER IR EREBELEBATH S 2ok EHREREEEMT
RERBBEMBEE L > B Z IR B TR EZ A o K2 BB
M RHEF > mERENRIEESRIERE S o AR X
B3 ARBEBRAZIENS FREMSH K LRSS LLA R EREMER
AR THMRVENEL  wB =T HZERRKRHE2 L -
3.1.4 K #e4E3: (Solar Sign)

B AT — M § e 2 423 R O K ROE K 0 IR R AR > AR B & bR



VAR SR A L B AR T R R DX TATHA R

B3 5@ YL R R SR

B RBAT R AR RS R BBA SRR 0 A X LAY R4
Bk o X2 bik AR 5FFEXLARBELKFBE - KFRAZELR
HRGEHBRAR - EEH - LED H L4~ SRR R AL A ba R
RLHBR B FEE LRBBEAHAS LED 4468 > WRERE EXR
HETESFENRIZEZINE  AAXH S| BETZ M AFREEHE
7T EE b R A RE S AE B 3 B 2 R - BP AR KBRS 30 o 46 4 1 0k A P
BEEg MARLEEMBER AL - bR KRS ER G RTHRFRE2 &
SAE RS BPE K BB > KIFRIZERIBP R ELE S PIM > Apig %
%W%QA’Eﬁm@ﬁm%m’ﬁﬁ§&$k%%2%io

Fa]

() &)a

B 4 XKERITETEE

3.1.5 B FAAR2Mmi (Stop - Gate )
HEBRTHE 10 p4FA -~ AREMNFIEZ TN HiIH»FLE




REER FoA FoB REAT—F+=A

ZRAGHEMEER EF (2001 £) LERB LA RBLAHERD o M
A F F M DA 0 T H AR RFR 70 AL R MBS $
WA EaETAN  ERFZ2RACLAEAABATRN > HFEoEHERILKZ
#2H % NCHRP350 2 % A 2 2L - M2 2B HL®E+T I HFESANS
BREERZERTIRE  TEEARBLELFMFREIENBREL  wEHE
Fid o R ERAKRHES00 E T -

B 5 BEMESMMEZRR

3.1.6 R t3##& (Reflective Sheeting )

BB AT E AR R A H BRI RR B ) TREMRR
MEETEHAMEETELHGE ARELSALFSFOEREML - HG AT
Z R HMF > S ASTM % b~ NERARZ HABEELE LR AEBRES
PGB I0FAL REREFFTRHZLFELAL  BRATEMAZ
SR T R G AR B PR SS AR R B Z A ROEM > A A M REZ R
EWE O BmITERERZ A B ST RREREKKS 5000 T e



AR B REL EBE TR E DL TIHHEHE

B6 £BASTMZHZ#HEL -~ A~ LR AEAZER A

3.1.7 %3834k (Crash Cushion)

EBERMERETFRE MAFVESEAE B BFFREBRS AL
oo P RARRER  BARREHLESHEY  HIABRS—RETHERLD
S A G  RBE R R AR RE > — MK A4S £ B NCHRP
350 BFik 70 A 22 B RARL LR MABNRERTHE S REMME R
HRAEZSRG#ER > PR HRBYERREN > mABERER
A AR £ 45 %%%zxﬁﬁ&&Awﬂnm’W%¢&&@$%&A
B2 BEN  wBLhT RZERAKRHL100E
3.1.8 R FH4{am %4 (Height Detector System )

BB ELAS52mTA TR EME R RERERMERNIELR P £
BMERAFSIRSZIER AELAAAKAANSEZIRBLEZARS S
BR A CARBERIAEES EWMBE AT IPARE - FBEEF KA H b




7T BRBAEERAEERTREEH

B URBLEEBABRA SRR BEA > Bk iR R aE SR R B
BREL > WEAAMT ARERARDAESE L -

I
7'y
vl

It

B MR 4]

i
5%
#

=1

Bl 8 MEGMERBI ADARANWEZFERAE
32 BB FXEREFTE
FREZFEMAHGLFEERXR I CZERMATFREHER > B
HArTIER B RMEZ 5 ARBBH > RERBELERA > T4 T R0 IE

BIARERIFEAE  REBEAF LA R DN QZERARA » LR2AHEHIEZ

10




AABRALEEBFLEREITITEAR

Wi MABBBFREEL WL RIE - REAAETLRARY > 0
CCEY EES TR LEL VRS I LE T

i L i

\ R 1 b 3 n

[ 2L WY 00 Y A U A SR L N .

.. 4

b Owmrvews 7
£
=C>z //' !
{1
= u / ,/
= ¢ i T 11 })CD N
o]\ /
N s

MO s R %2t

1. ik 4

B EFREHFH IS ARE > AL RGRBERBERAZE -
2. 4 M -

RHAEBREFREYHIODREZIIOEE AHRLIEAREELELE
B LA TFRANEIAET  ABEEAROHEINT  AFHER
81T By Ak K B A A 3 & 2 MR 2 4% BT R i

3. BEAALET

KR EF AN 10 ARRAZFRS)  LARBABEIIANT K
REERAFEMMPEET g ARBEESNEL -

4. KIGRARH

BARAZFRELTARIBERL  MARBRUARALE » AMFR
WA REL > TRERE 300 AR B THHOHS T2l RERE
DEe FTRBFREZEH > BAGRIAR £ KRB HES TR
XABHAY -

11



R F-k £ REAAL+—%+=A

5. B F AR AR

BRREZ 4% (AFH) MK AR aFHMEREMAFREZ
i BHLELAMWMTELIE  RARK BB TAIKRES
BB TR B RERERAEEBRAZES -
6. B A&

MM LM R R DR RZ BB 0 KM TRIEHRAZBE 200 AR
ui'mﬁﬁﬁﬁkﬂﬁﬁ*iﬁ’ﬁm&ﬁ%é°

. B IRk

APREPKRERNAZREILEHRE HHREEZVATONERE
MFERBAAITEFRHERZ 4 -

8. PR3 AR EE

VAL Mg KGR AR G2 E » A5 EE85  THAAETERMNE
EREBA AEELDY BLIBESSZFAFIBZFHREL -

AERAELHNZASE THRTAERGH KKy L+ BAESR
FOFERER S >REM - RO LAET KFRBHABERAZR®EE > L&
EARARLY 45 B4 AL A IR AR LRELEBREAZIERFTE (
Win-Win Solution) " B2 &R EAF —EAMB Tl  AFRHLEENELE -
EABREy ARG FRELLOMMNMLERRAF  LRIARAEKET &4
600 ¥ MMTAEZEERA - HEEIASZEFE2HBRTFRE  WAFE
ZRAHBEKS EEESEFEMBZIAGECAL  REMHHBEAANR
MBS EREARAFHERARAR 2 HE  RERAXRR Y~ FRIBFH
BA > ABRUIWERBLBRTIHFTETIT -

B~ famEliEaR

BB RPN AARTHRE TR EREER -

4.1 %

wer vl

. BB FXEFRANKEZREQAR  ERALHSI AR ZHRAT &
BEBLY  FALLATRBEAN BHIABRBLORALBZIZTELRS
amﬁﬁvu%¢&ﬁﬁi$ﬁzmﬁﬁo

12



4.2

MABRELEBB I RRPZTARAR

. BB P RERZLRZAEIRGHEG > KRR G A S R RICKT

ARRARBEBA > REH4HAECERR P SRHAZLE  wEHHE
HEZRH  REARERH RIS ERTH R IL KD #% P 2 H
FHHEL -

EXRELS L FARAR_MAREFTE —ABRAELAZIRAEI LR
HE R L ABARELE—HAEBFRE - - RAAHBRERALAZAYE
Pl Bk I k%ﬂﬁﬁﬁﬁ%’Wﬁi&%§$$zﬁ%+iﬁ’u
AU EBB I REZ LA -

K

B TPREFUR—EFLCAZIRENSR  RHRERH A ERLLA

AL ABRARZIAEELH FRTHRBLSERTBARBIHEF E
ERITENFR IO U AR BLEBRBR X EZRBRELFA -

WM B RMHHDEME I BB I L ERIFLZIFRE—Sitol o &
S ERMATEUE S FRERLBRFZ2E KT -

B HEARETSF R Ao MAERBELETE Y RARERRZE
MEE +HER - MBS LBAKRBAE T -22EHEH4F A
RHRHFHENECRARZY ~ERMAEHORY > A EERREELH
EREZARRBRDBIEHNRLEN > BRTUBR—FHRE0H 0 ¢
BHREFUVETR2EFHY BBEBFTENFEIN > HFLER
TREHFEMHUAERER KK -

i 2EM

1. Roadside Design Guide 2002, American Association of State Highway.

2. AS/NZS 3845 : 1999, Road Safety Barrier Systems, Australian/New Zealand
Standard.

3. NCHRP 350 “Recommended Procedures for the Safety Performance Evaluation
of Highway Features” 1994.

4. FHA, " Part VI of the Manual on Uniform Traffic Control Devices (MUTCD) | ,
2000.

13




RiEEH A% F-_H RALT—-F+=A

FHM THBIBARPENRARZIAINAL > RBHRERETREH
k%L 8TH6A -

FHAM TABTARPENRAEREARLEZIHAE > RAREHRET
KB ERL 89459 A -

7. XEHR > T HBRBARBRRRELER 088 F1A -

8. @ T RBIAAFMH,TIHF -

9. RAHERAE "THIEHEWRTF 124 51998

w

o

(91/11/04 2 4% > 91/12/03 % — R 2 » 91/12/10 £ £5)

14




