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Among the traffic safety facilities, median barriers are installed above 4-lane national roads due to the
awareness of having an effect on preventing the front collision. Studies about the installation effect
analysis of median barrier have been carried out through both at home and outside, mainly indicating total
accident reduction effect on pertinent sections. In sum, study about how the accident occurrence form is
changed at the point classified by the accident type or severity is insignificant. In the case of outside the
country, calculating the accident reduction effect according to the type of median barriers is main research
and in domestic, though there is a part of researches assessing reduction effect by accident types, it is not
reliable in the view of statistics because of using only lyear’s before-after data installing the facility. So in
this paper, it is the main purpose to presume the accident conversion effect. For this, we conduct an
investigation and collect data about 7-year's accident data containing before-after project, safety facilities’
foundation records and index of road alignment on the subject of 4-lane national roads(108.6km) existing
median barrier. Next, using the empirical bayes method, we estimate a model construction and accident
conversion effect of accident type - severity. We expect the result of this paper will be applied for a policy
execution and presentation of facility standard related to median barrier from now on.




114

o] )
TN AAEFHA B AT T - el 2%
Aoz olfojAm glet, FUdd FFred 4x)
A7 3 7} 1d9) ALTASE o] &8 AlnpA T
B3 AF7} o] 2ojR u k. AT o= mERA
obllA Almgragist BAol Ho% dwgtn o

>

¥o M

= A A -F 4 3d9 287} old 19 ARE
&3l #AFIA A BAIUAY FE AlnE
P Zatiks HAIZE ok, AR 9 Feld ohd
9 AAARE o] 83 Alugthay) B opy
gl Folut g2 Fo] Alme] wHe g
2k TRl A7t o] Fojxl L gint,
TEL LU R0l wE A
(%R AAB glen, Aasd
Zte Wzl gk A vEE AFo|t}
BAFeEM A Aln A 2 Ade
AR A Fo @SR Alae] /3
T gt A Aotk AT old tigh
F 2 e AludRanyl tas
A& Aolghe F57 dx, P 5
1= fle A%, <8d ANFA Nuzizst
(%) vz FYEUr) AxsA A8 ¢
The =] glojsith.

old] B AFdME 432 duiEzo] ZYray)
AA DGR AIARE o] 83l FARE ) Ao u}
B AR - A4 AlmdSgans BAsle A
Aletza} gt

°]

&
Y
51—

ofy
o2
i

’

o oA R
~ S
2
Loy
s

1

>
-

£
o
>~ -D'
.
P

e

].

=
5

o2
M
&
)
aft

-2

g i oy
2
et
a

o>
N
1

A

Lo oW
(ISR
L e
4y =
B
Ho

S

2. e U

1) 17| g
2 79l M9l ket 2ok
- B W AR QATE 47 =4 108 6km
- A8 89 £ 1997~20034 (24371
- 8 He

o)

-

- ZYpeTe) AR AP R

0.

Journal of Korean Society of Transportation Vol.24 No.2, April, 2006

2) i) W

T4 AeHE T X YutsE 47 =4(108.6km)
o Bz 77 B AREAE Astel AR
7H 429 16670 A8E AF S 438 A8l o
sle] Alole @ ATAR(1997~20034) 8 3t
9k 29 A2 AQEs TRaAgon, Agdz
FYrey 84 A -39 Ankd - AdEd Aa
Fatgo] tig AHRNE A SAL AR el
itk ol%h G AFLAEAEN AE S1EATE
FF] BPPYES AFBAGE. o BN 75
Y A2 3 FA42 598 AR - A4 ARS
og3tel ATAY L AAEEE NDHBARE BF

1. S0 Alo24 SREN Al

Donnell & Mason Jr.(2004)+ 12uiuo} MR
LZE(Interstate Highway)E o2 =g27|5t7%
o AARE olgsld FIEHU T 4=
AEEEE FEIHAT. FYEYU T e FEY
£ ¥o7k= Al(Cross-Median Crash, FHFEA}
)9} FFEE Y FEAL(Median Barrier Crash)
2 A 7t Al a3=s 54])(0dds
Ratio)2 AWE=d, £447 FYEINE o
ke Al RE oHE, FAd, B, FEAAESL
¥ A e AR ENHAY. RN FE
A AdEE =9, FE, JEZEAAR, AR,
FEF Sl 9L P Aoz eyt

E2uErd A FH(2004)2 AlnEe Ay A
AMGellA AlgE S Al tial] deAland
Fel gl AlnAAFEAEE AAEL Q. 54
Y AR ¢ 41%9] Aot Fagn AAsta
Fi=

A4 - A™(2003)2 Mg, AudRg, dE
&g+l (Epuivalent Property Damage Only:
EPDO)& FHAER dlof AlHIEE ofe} Atard



cHstmEats x| M24H FM23, 20064 4Y 15

5o FRENS Adaidn. PAdde 4UFEL (E ) BYER

=
nx
il
Fol
B
HT
1=
P
o

3, oRhAlaL, AbgAbae] Edelgta AAlsta oldl [ ay BAAE i i
AR YR AAE Aekn Ao &
= Donnell & | Eu
Donnell 5(2002)& dsfolzAlE Bd F4Ee Mason Aaver - B
Y A uhe £RA 48 nedel drke A4S (004 | TR 9z
& B2, glPANRYE olgde] FPRARE | LA
I Yo e AlnEAs BAsth U E ?l—%ij’d.pz }\5370‘2331 "y AR A
of Wl A% Amge fhshe Aow Yeth B0 B
Martin 3 Quincy(2001)& a2l EARF 42 (2004) SR
DEERE o FYRANY YN HAE BY ooy | 813%
AA. 1985358 wid Fiel Aol Z7Hel G| hosen jg:g— B
weh AL g FoEet B A Rl coom | M ase sae
9. 349 vadde 22eE 2R 2R W as 109
2 Hele Aoz VERdt A= -18.7% ]
A Aw e} FEET
Taylor 5(2001)& A AR e $ Donnell = zuq) _ ZorEa|gE
e wAH(Bidirectional Median Crossover)& et.al. (2002) HAAH 2%
Bolg g R BAR ANl Ang | Matin & sg, | STEIE
AETNES GRATASES o8] ANAAE. B | ooy | TEER | G800 )
3, o), wAdE Fol thE 8/ 73te] AE Taylor et.al | =AM 0% Rkl
g, AaR, PP TR At Aage | AOD L SN L (RAAREA
£Ibh 9 How ekt umer | | Ty gl
Hunter 5(2001) Aol8® Foeld Anga  letal (00D] 1 000 e e
3% AP RS o] g3l AnaPER A R T
Fob AlmgR et 7)&d F2 3458 sledy waa | Angez fjj-{:g e
(Metal Guardrail)olv} 222128 7l=#lU(Concrete (2000) "WW@ e e
Guardrail)& AHg3l e, AEA AIER 7k=dl | Bonneson & | gy | TWLTL 243%
AL =YSA 0 BRES AN Aotk AHFE Moy | omanant [T
Abae Angigot e Aol B4o] olH AT Alw ' A . :
A%7} Axd Aoz Uehda, EPDOE Z7RIAD wo |
AbEL A7 A4(Severity Index) & AolA AA A 1965~199 A(}fgffgz/;’ (+31~+44)
oz gime 248 Ao Adsta Uk Bk S| e | T
o\578} e (2000) € 1907 AaeAE Ay e B R e
AR AR 2720 AR ABE BEATASH O TGl |[FER26%
2Adn o8 9RARY BT FIRAY) e (2;?)
AAEHE AAJsiltt B2 AFALLE 48.2%, Knuiman |geloldsh  Aag 270 i e
SabTE 91.2% HAAE Ao ekttt et.al. (1993)] #BF AR :ﬁ;ﬁ}{ %2} Rt 814
Bonneson® McCoy(1997) € 2°d3ARE S Thehway };t;?_gg:go%
ol g3l SR FAol mE AnAF FHEYL Safety(1985) Injury: -5~-10%
T8t Safer Roads Hqz2r, Hd2E, JUEE
~aETAE : -20~-30%
Elvik(1994)& 19565 1993d7H19] 48 (1996) WA -50~-d0%
Ao, Ztedd, ALY Bae dvENE KENTUCKY AV -60% B -10%
Ef2 el (Meta Analysis) S 2480 5% (1998)




116

oo digt 2427 A2 AP 0 Alng
29%(+25%~+32%) &7k, AFAlaE 32% (-14%
~-46%) s, BAAALE 2% (+4%~T%) T
dhe o2 Yehyrt.

Knuiman %(1993)& falwol5e} fElFe] HSIS
(Highway Safety Information System)Z ]3]
FEEIRES AlngHe] FAE 2HFRH(Log-
Linear Model)& ol-&3lo] AAstint. Wi gEle]r}
Sle AF e Zo] Z718 £E Alu g 7H4s)
€ Ao® yeyith, AAAR oz Aegte] Alue 7has)
o, AFEEAlnE S7I8AY W) giich

Highway Safety(1985)<lM+ F94Ead A7}
fatal AbarE 85~90%, injuryAlae 5~10%<) 72
2RI} Sivka 83 Qi)

Ogden® Safer Roads(1996)9lMe o7 ¢hAA|
AEe] ZEN dal AA=o el ndmat
2o AXE FFEAdY] A X2 FR8) 7
2EAE AABt it 22, JAFE, FuRE
ol 7% 20~30%, B3AAe] A$ 30~40%9] 7t
2837} Joka AAsla 9len, KENTUCKYS &
TERIACE AV 60%, % 10%9) #2aI7} 9
i AAeka gl

U -9 Alnzth ZHEY Al & & %
Atzkaol i3 FFTHe Ao Ea SRy
AR Gl MRt AAE] YL B, Mo
ot F7RAY adte Alndd 2 Adxd gig
AFe AFsith. B, 53 FON) T XG4 I3
g A5E ol&Fdozn iAol BESAY, 1 AY

Lo

FARoll A AR Fosithn YA e
AME 84 A F 3d A7t ohd Pe) WE EE

& /1% ¥99 ARE olgFoN wEAn 5
ol e e} v EAT, B AFolie YT 4
A AR 9 ZFRAN AR A - F 799 ARE
ol§FoM Yol AFW BARE ABalwA duf.

2. AlDA FaHRA uHy

AR - AREH R E B3 Alugtd g3E wby
A GeAlads vlau,
W, AdAuo|zuie] 472 FERYE £ 9tk
(Shen, 2003).

N

Journal of Korean Society of Transportation Vol.24 No.2, April, 2006

1) Gl ALDZ43: HmEHH(Simple Before-After Study Method)

Atnds e APAA A3 £ Al
< Hlwshs Wiez A(1)3 o] x3d

(1)

ARF :Abazta i
Na 70 & Al

2
T
Ny R A Alzs

vl
Zl

o] W2 AMEHT clsirt &olaAR, A9
Sshe AlndsE vad shsAle] Eof EA 8
H7} olfdth, =3 HHoZ9 37 (Regression to
the Mean) 84 49% 4 gt}

2) S| ek (Before-After Study with Yoked Comparisons:

Pl AAE A-F AXEA] L AAE
9] duld(One-to-One)®l2E 53 Z2EHE =F
3tz Hhgoltt, HlmE AL fARE =R - 55
< vUehlie AR S Adsoksitt.

o] We AHo=zE Jde] sl Ao 4
2, I3 dojer}l Eiths Aot v dho
H w2 G o)&ale] HlweldAd A% efsbedel
Fol BAZHe] A g5t ojgx, Alndgrt 0
9 &2 tE F ke A7) sk

3) H|u1FHHH(Before-After Study with Comparison Group:
CG)

H 2 E0H-S YOr| a3 2] o3 A& 9|
ez Hdsle] ZAERE =23 whHold)
YCH|m ol A g A& Aegtozn w4 4 9l
T Fe BaE ¢ dou, mREH fA1E Hlw
IFS ARsker oglgo] glo] dA Agoles B
dAE A3 At

4) & Xul|o|= g(Empirical Bayes: EB)

Adddolz wWEL oA W awy, BlwI1E
wnE g vlaagy Alnds AErt 24 gl
)4l FzH 3 (Reference Group)S e s &3



FHEETS(Safety Performance Function: SPF)
g o] &3k VAR ASE FHska, ol A 7H”
g A #EAtndee) Hwte AN gneg
ke dholtt, REpHo] BFEla, B Z}AEJP
daspAnt, okl 37k W] B FEE 5 e
upg o)t}

0. BTN W= R

& RN AHD BN 4 9RE Fgan
(F 2% 2o}, 2 delrs 28750 Esia B
& A7} Basle i), Gl BlE TR
% Sl AYAMO|2(BR)BHE Agn)

(E 2) 242 I3

T 34 g

in ANt Vg7t go) | - 3] TG Azl vl

Ak =N oz

A - Regression to the mean

H bias &A

i

o] dedie] *h—ﬂ F7F 0N ARE

S “—%O] A+ e %iu_

. -8g dHolgst F| - Hlmdde] @ H| o=

uhy gelA g =)QF% 7t =&

- Regression to the mean
bias &4
AR Ao | fAR B4 R Hm

v A ZAE § gl AHE e Ao dado

aF E oBHlE 2o g

W - Regression to the mean

bias &4
* Reference group| - R8F&0] B3
o el SPF 24| - 2 57 FR
oz vk
Empirical| A< ¥4 £
Bayes |- frAldt E4& 7}
Method | 7 WaAEE &
8 g
+ Regression to the
mean biastA$-&

2. EB/iEE M3t MUY

17

o} 7120 dL o= Ao ARALL
Ad 228 (Safety Performance Function: SPF)
< B3t} e TEte] ABgska, o] & sHAAY
go] o] FoARA| a1 & Fo] Aladge) vl wsle] RS
A8k Aolth(Hauer, 1997).

_/]:‘_?—. Z)—ZX}JD_}_O/]

=131
(Reference
Population)
Elk), Var(k)

SOl tExtaE
{Entity of Interest)
ATEARK)

E(k), Varli9, K& OlB3104 _J

Ek/Kieh Varlk/K) 3

A& : Hauer(1997)

(38 1) ZXHol= Wy 7|E7HY

EBd) 71 & e Haoze AU (Re
gression to the Mean: RTM)& Zﬂﬂd@, B} A3
g ALBENAARD Y BHEE 2T F doke Aol
o} goze] 3FEA(Regression to the Mean
Bias)® F. Galtone] 1877d fwts] A7l

5o 2459

A}

A4S AR AR RRe g 4
Hglo] AA Fad fARH Uehhs 28 EQzZ Al
Algt Adelth, &, oj| Apg7} GERSLY, A&y
AgE 9 AR E49) dagle] HHoR AN
Holth, wEAL AFA disky o] HEol AHTE
Hauer &°] 9aith of® AHolx #A 2 {3t
“1%0 SEALE ST Stel g wEAtLe] EE
g w2l 2Rl dAAER A g s Feede
2 nEAN 548 BY 471 sl ol#d aE
gagoz Qg m2ol HAE ko] 3
WEEAR ¥ =29 Tzt Hsd Fadd
(Reference group)® TEA}I S o] &3l 2B
g £ gled olu AEHE Aol Bayesel&olth
Bayesy3 APAE3(Prior distribution)®] &84
"33 /\}iﬁrv‘i‘*#(Posterior distribution) & 3] 273

F tke w=8E 7o g gt BayesH-&
01‘5 ?@X]‘J—IH ZEANL A%E 1 B3RP F22Y
H(Reference group)?l @EAL 7153 AEsle] w
Ealme BElgoz A% EAE FE5E ¢ 9 ¥
4 o] rtediths 29 o Fiozo AR

AE 42 & 5 de ot

i

fr

m{m fl
X

rﬁL_.érzim*
or I B ookt
4

T}
9

P



118

2) Fafsulo|x weiel 2ATY

A F2PEL o839 SPRE T35 SPR
(Safety Performance Function)®& AR e] B
AMINEEK)E Jellle &2 2%5F 5 Atz
e X E2aEE EAS AuHsE slo
75 F Atk &, ARl o] FiRA] kg 7
9] H&3 A (F2AG, Reference Group)9 7]
WA AF dERYL Wil Aoz dukxog 2
(2)8F 2ol WgHAFA IS 9 AP (EE, 7]
x5 TR

Acc-Count = f(Volume, Radius, Grade....) (2)

A R A= AP A HEd, 24
e Aols] B (P52 B AP

o o‘lg
=~ I .‘)].
&
g e
2o

FH+)9 BAE M

See
TARE £()9) BAE 7K
| &

¥

i

>~
>
(3

|

>

d
4ol Al

|
>~
=

e K

m}‘ﬁ-\eﬁ'—‘l

D P

7o A HFAE NP F
FRE Agd g A= P& APk

At dg A3 AFVM He: B=02& 43
& ¥, AL ANPAGeH, pvaluegte] Ae5E
Asghol 2 F48 Ho|BE, p-valuegto] Z& Wi
€ SPFI o431t}

2@Axe] A¥=E AFL  olgd=(Deviance) 9
Pearson-x° 73S Aldslgict. olgws ¥sluds)
Hghd 23S vlaske $=84% (LRT: Likelihood
Ratio Test)ol™, 21(3)7 Zo] vebd 4 3o}

T
T,
olo

oy

Deviance = -2(LM-LS) (3)

LS : %3}

X BEHH NS vmsld 28 A 9

(4)

Journal of Korean Society of Transportation Vol.24 No.2, April, 2006

Deviance®t x*& A% (Degree of Freedom)$h
7 fold m¥o g gue 4 gluh b

X3 AFES 0|48 AFE AN AT Ho
: 2ol A3t} dlollA p-valuert AXHE ARSFE
HoE Agsi HE2 fo3 mg oz Aed 4 gl

] SPF =97 }
|

| B oy |

;

E(k), o8 °[§°1
WA (w) &FY

|

EBRY E(k/K) &3

|

E(R/K), AAFAILII R (L) 1411
Al 2R (En) Y

A& : Hauer(2002)914} ]

(38 2) EBE 0|8 AlugLE R Mt

AR E e dfbE o2 JolbiyE uwEcky 713
Sln, FolREE BoE Bl ZAtie 4ol 4
o} a8 A AluRERE BAEle] HH Bale 3
o] B2A Uehle 497t sled], ol o] g2 3

£ TR A9(Overdispersion Parameter: 9)
gl SPFE |83l Ekk)E 43 ¥ Ek), 98
ol- g3t J1EXE ARt

H

e

-1
=TT oxER)

%A A4 E, MRS E=Ek/K)E 2(6)
3} o] F9}

1) SAS Manual, pl441



et wSera x| M4 ®M2%, 20063 48

n=Ek/K)=wE(k)+(1—w)K (©)

K @ AAA A

Odds®](Odds Ratio: 0)& Tstm, Alnzrs
(En)& 235t}
3L,
g= W (7
Li : ApAmas
E,=10006—1) €))

(Z 3) Empirical Bayes Method2| DataZlAlt

A A4 A2 AR
A Rt e
= ) 5 N 1
B2 | azie | gmage | T pao | #4F
1 Ki Ly 51 0 E1
2 Ko Lo o 0 Ea
i Ki Li i1 8; B
n Ka Ln Ty B, Ex

Fap] 913 Bgtel *JEHWJ(%%)~ et
%, Aol okl aekl 9% ABAe) 95%et
= oug =9y

19

1. BMxRel 8 # &2

HZ2AE Bl SR 29 16670 A3
& FESlo FSEY Axold, =249 AR 9
NARE AQGHE - F 7TIH1997~20033) R 8t
Aok 4 2Age Mew (F D9 2oaHE &
8= A48 Alaas 2 slerxeke] w3 (Maching)
< Bote] & Aol A &aigin

A AnREE Al dsd digd FA4 fel
s BT e Ade S9EY 4

AR (A& 53 95%) & AA8}
A **XVM Fo] Alug Holwsst folE
AbafEo] e et £4& AAsEa, A ¢

2913 Anggel e A7 Ase BAsdt
Bl

E—196—%= E+1.96—9%= : ki
( B 196—) 9 e
(O 37~0. 78) \_(O, 9~1.96)°I9, °l& 0& %
ot oA gfenR Fdedd AL F 5L A
B AXE Alawshgel Hitgk Ao AneER Az Mt dea o 2 9)
( 4) 24 HEXIE 72
Noas | =2E ER e Fo
el v =
Blkm) [ADTROOD g7 203) | () [ 5% _sEEs Uit [ g
1(AFFT) 16.0 19,108 137 18.5 4 0.47(R=280) 19 0~+3.80
17(d5-44) 43.3 22,080 1,129 [17.56~19.8 29 29 93(R=250) 16 0~15.21
22(44-%H) 16.1 10,381 201 18.5 7 0 11.46{R=500) 11 0~+3.93
26(3F%7) 33.2 16,849 276 18.5~20.0 15 0~28.66(R=200) 16 0~4.96
Rl 108.6 |14,084.20 | 1,840 - - - -
2) USER (2FoR, FUY BLAN T usel AY BEe] Ao vaT A3, T6 A, ARAAE BT A0lE A5 @ AGNE

wgoltt,



120

Journal of Korean Society of Transportation Vol.24 No.2, April, 2006

(£ b) SYZ2) 4xH - & 7Y =421 (B 6) HEURMZEIALREY)
] L | Aele 95% AL
pp | MR R gaay T d |
)W Tem [ 4w e | AR | 1000 [TF
¥ | 2.808 | 5.386 | 1.835 | 3.782 (v | FIE
/\{1 A9 | 0.575 | 1.128 | 0.371 | 0.779 [ A% | 1.000
FEE | 29 | 1475 | 2701 | 0.987 | 1.963 (mazgy | FASE
¥4 | 0.050 | 0314 | 0.007 | 0.108 (3%)
Auzs | AT | 1.000 b
Az | A | 0.072 | 0464 | 0.031 | 0.114 (A4 .24 [eoBs :
AREE | w4 | 0598 | 1.440 | 0.469 | 0.727 7| (9B ,
amas | 2WAF ] 1.000 |
Hugay | FAAE “
o & F¢EUd A2 <8 Fo) - - SEAn (%)
o Mt 9L ¢ 5 WA AET anzs (SUAT L LOOO
' @472y | FARE
AAAEE AR ol¢HE Age AlnfEE (¥%)
ARE B8 TARCE felsidn & F sl -
A - AN e AzEd AAndeE olesign), (2 7) Mowdd SPFFY
A3} FiAjole] 95%48F3He AHE(0.03~0.11), ks T8¢ SPK
BAH0.47~0.73)0], ol 0 Eieln UA %o gy [uel0.1848+0.0345(Vol)
orn o _ gn) || Chisq'116.42, df:55, p-3k:0.99
nE RN 4 A% F XA A= 2 |exp(0.0294+0.0346x(Vol)-0.0003x (Rad)]
W AlnAgd Wy} ot gu & 4 gloh " | Chi-sq:59.59, df:73, p-8}:0.87
some A3 A .%o EUA BaAme e 1l | s |exp(-0.2785+0.0857x (Vo))-0.0003x (Rad))
Fowed 43 A - Fel SUY NN MR B9 | A [ Chisa:20.02. df-54, p-3k:0.99
o Ful -9 - ZUAdse] Wskes o4 we ap [£xp{0.0054+0.0163x(Vol))
Abt - BT A ek BAS shaa) st . “ | Chi-sq:35.33, df:90, p-%+:0.99
T L4 [exp(-0.1110+0.0242x(VoD)
™ [ Chi-sq:20.91, df:54, p-3:0.99

ZoJBalt Ao wWE AlnAFEIE= FRA
EARcZ {31t ARE In - ZW - @Al
9 Apg - Aol disiA EA3staz) gt

rlr

rﬂ

1. AlZwad SPF Z&7S ¥ &3

1) ALRRYE SPFRS

SPRF-30] 9 Alnf-3E Aludseel Agusele]
ABERE AAET. ARENATE (X 6)3 2o
W, ALRREE Ao AE9EAVE B4 JeRd He
£ o]&3] AlndEZRyRl FHEEFT(SPRE 75
a9ict. zAge] wet NP FAFLE FESAY
sl AN en, AAEES AY, ARGV} Aol
L FEE 7S Aol EA7E dcta gdele] %
et Az #3449 SPre (& T3 2ot

44 SPFd ulg AL Chi-square#td df(zh

A& 1 Vol: EF(H/Y), Rad: F41872 ()

a5)o] 93] AMEE P-value® ol&slgon, Al
AdE¥z 4% SPFREES P-valuert 1o 77k
S Ve A3sita sdE,

2) AlnSEY SPFRael 2y

AraEE FA3) 9 A4 Alm AR AR 3
Hog Hi AFE23(Root Mean Square Error:
RMSE)E ol-&3l%th,

sE=| L 510,-E)* (10)

O - #5A
B s %A
n @ BF AEF

AafPdR 743 SPREES AR 23, (&



st Es3 x| M43 25, 20062 43

8y3} o] FulAl AMFZH0.232), TAAk 2
7H(0.347), BRI AATZH0.553), ZuAka HA
T7H0.309), 2WALn THATIH0.433) 5T %3
FHEE B,

121

2) AbAlZbs SPFREol A

RMSEE Alnazded g #4538 SPREE & HAe
A5 G113 29) A7 ARAR0.565), 3

T2 APFALEL(0.063), AATTE F2FAEEL(0.566)
M7 BAAALT(0.665) BF FE 2} 44 i"iﬁ}
(X 8) Z MIRdEY 24 Ha2 24
TR RMSE (E 11) 2t AfAZted 3L HE2 @A
ol A4 0.232 Ep RMSE
= 0.347 y ER 0.055
P RE] 0.553 ki = 0.063
2 A 0.309 g A4 0.566
T 24 0.433 e i 0.665

T4
spra [EAT
@u7a) | FALE
(%)
Ay LA
(@73h | FATE
(%)
g SRS
(a7 | FASE
(4%)
wapn [T
(a7 | FAGE
(%)

7 3% SPF
ax Lexp(-2.108+0.0111x(Vo))
A " | Chi-sq:31.27, df:55, p-#:0.99
o Lexp(8.1896+0.0692x(Vol))
7 | Chi-sq:14.98, df:31, p-%:0.99
s Lexp(0.6848+0.0127x(Vol))
ny 7 | Chi~sq:122.42, df:143, p-%:0.89
| €xp(0.2248+0.0355% (Vol))
77 | Chi-sq182.71, df:196, p-:0.74
Ala 2t SPR ST b AbuR3d SPR
=g 7 o%'é}ﬂ‘r.

A48y SPRe} v A2 pvalueZt 19 717
+ #®E veles Afeita dddn

ARREE B8 FE2E H95E /KR 7 AR

o olgalel At

9 SPPE ol83io] AFER Vo LasE
2R, uRE AT SPRE (117 24,

Acc Count =
expl0.0294+0.0346x(Vol)-0.0003x(Rad)] (11)

SPRo|| ojgt =4 —Eraltﬂﬂ AR ok 739
1Ak A4S F8PE (R 129 2

(Z 12) #0588 FUFe| 7|thAlazds FFH(0A)

AEE i R
IS el | AA | e

2 SEEk u
LT 1?1_73 A58

B () ()
™
1 11.00] 280 25,701 |2.3755| 2.37559 | 0.05681 | 1.0057

n |0.75] 700 120,970]2.0007] 2.00072 | 0.06674 |0.7586

b A D o AL
=23

(Z 13) H0|FE FAFe ATTBRI(0A])

IEEEL REEEET)
> 7| A
A [ | | 008 s
¢ | A% | T o) T
1 1.00 0 1.00766 | 0.00 -100
n 0.75 2 0.76145| 2.64 163.64




122

ARFRER AndSEAE BN 2, 5E
(FHd73h, ARFEEATIHE Aeole Alavt e
she 2oz veiyit), ¥t FulSE(3473h, 8%
E(RAATD S 238 At 7RME Ao e
B, ol& FFEYNI}L FATRIeM LA AAE A
oFele] FrFEA} SR Aos AdEy, B8 3
ez A= FAtwrt Friske Ao wddd.

(£ 14) MD7EY Ansam

T8 Alasg w9
Ala-§-4 298 (%) (95%218 73
27 A7t -47.17 ~55~-40

A7 12.24 -5~30
ks AA 7 -68.00 ~75~-60
= A7t 6.46 0~15
s ZRF 14.58 1~30

2 AMDpZTY AfDRES Tt

AaalEds Andgans 249 2%, A
Ale ZHaeske Ao Yt SN 41 &3t
Al £3AQ Aog FASAL, wE, Rt
T F7keke Ao Yehgr,

(Z 15) AlDAIZtEH AlaXEs )
T & AlasE Liloeds
Anf3 =243 (%) (95%2 81371
/‘]’UJ' ;‘{Jl ﬂ:TLZJ.- —83 . 50 _90 ""80
27 -72.72 -85~-60
° 2R3} 17.32 10~25
3) zg

2
FURAY A2 A% AnKYH ATAAE 28
EHE B4 23 AnAYIAE FRFENDE F
o=} Fu3E P 2USE Aak 2909 Sk A
o2 vehgth ATAZE FRINE ARAlRE 4

(E 16) MIRY - MZTY AD5Z S8

AR e T,
sl | =243 =249 | °
s | AR AL | e
)
‘T.‘)d:f"ﬂ‘ 227} 7R
AW | AAT 3T | g
ERNEREY A7
N T 2372 | %

Journal of Korean Society of Transportation Vol.24 No.2, April, 2006

S} ¥nE S oz BaEt ARge
2 3R AR AF Al A2 dolue
Aoz BAHt Wey B YR 44 A, ol
£ W AA)E0) ANHeIo} & oz BerE

v. 22 ¥ 27N

2 AFeE gund 4" ZaEede A
ABEANE AT A BHRAIE o) 29
A7} AR " AP sk, xold 2 Alm
AR $P4AY. AnAae A% EEA Rk
A Anzz 53 dad felsitin FEAE AA
A% 3de ARE olgslq HAAQ FruATE
NzAST AuARE $AH ARE AN o
& Abne(Fn) - g . Su)o] da e AR )
o] Z(Empirical Bayes)¥$H& AMgdld FH=E A
239t 1 A% FURAY A2 9 ddoz
deid Q= FUEE AlndE Angiiads) oke
AL Al B 9 & & Aok W A 5
A& glo) BA 18 Rolake F2T YA AR
Mgl In2EAly 283 2HAaE Rt AS
o % AT, EF, ADAZE ZHol AFErt =
& Al nE AT, s T g B
= lake 2 B 478 59 U

B d7e Az, F¢Eeye A2 Audes
A2FAD, Am FEE Fu (%) E WE) 9
= Aoz U ok 3% YR 41 A
Balolol @ ARHOE FANLETS 2F F)olg
e, 2 248 AYAd AR Y FYE
e $ol8 w3olN Aol AokdHE rbsa
FURA, AAREE D hIEABE AXske WY
Eo] Amsjolo} & Aolt}.

EEHAA R0 £4A A4 2 PP Hol
ma] Anz olold 7hsAle] Brke A 4z Al
AB AR A, 1 $E J28 dlob oA Yo
ARslse] JAold. AT, AR ol 27
& A7t 57 MR Alnzgdel &t 9l
O3 A7 A% ¥z Axdm .
AR B AMBo] ANHA LAAL AL
}dge TAY|E sh3, dato] Be odon g
£ @42 2999, olgid B 18 @ u AN

R

i



tHetul S8t5|x] M24A HM23, 20064 44

7R
2. BN %

>
[N
(@)
&
>
5
)
fol

FEESS], pp.139~147.

5. ©15(2005), “TLEet AXd uE AlnAg
FIHEA, MeAlgdictn dekd wEE)

6. Donnell, E. T., J. M. Mason, Jr(2004),
“Predicting the Severity of Median-Related
Crashes in Pennsyvania by Using Logistic
Regression’, Transportation Research Record:
Journal of the Transportation Research
Board, No. 1897, TRB, National Research
Council, Washington, D.C., pp.55~63.

7. Donnell, E., et. al.(2002), “Cross-median
collisions on Pennsylvania interstates and
expressways , Transportation Research Record:

of the Transportation Research
Board, No. 1784, TRB, National Research
Council, Washington, D.C., pp.91~99.

8. Elvik, R.(1997), "Evaluations of Road Acc
ident Blackspot Treatment: A Case of the
Iron Law of Evaluation Studies’, Accident

Vol.29, No.2,

Journal

Analysis and Prevention,
pp.191~199.
9. Elvik, R.(1994), "The safety value of guardrails
and crash cushions: A meta-ana lysis of
evidence from evaluation studies’, Accid. Anal.

and Prev. Vol.27 No.4, Elsvier Science Ltd.,

10.

11.

12.

13.

14.

15.

16.

17.

123

pp.523~549.

FHWA(1985), “Cost-Effectiveness Techniques
for Highway Safety: Resource Allocation’,
FHWA-RD-84-011.

Fitzpatrick, M.S., K.L. Hancock, and M.H.
Ray(1999), “Videolog Assessment of the
Vehicle Collision Frequency with Concrete
Median Barriers on an Urban Highway in
Connecticut’, TRB, National Research Cou
ncil, Washing, D.C.

Forrest, M. Council and J.Richard Stewart
(1998), "Safety Effects of the Conversion
of Rural Two-Lane to Four-Lane Roadways
Based on Cross-Sectional Models’, TRB 78th
Annual Meeting Jan. 10-14, 1999, Washing
D.C.

Hauer, E.(1997), "Observation before-after
Studies in Road Safety’, Pergamon/Elsevier
Science Inc., Tarytown, New Youk.

Hauer, E., et.al.(2002), "The Empirical Bayes
Method for Estimating Safety: A Tutorial’,
TRR 1784, Washing D.C.

Hunter, W. W., et.al.(2001), “Three-Strand
Cable Median Barrier in North Carolina:
In-Service Evaluation’, Transportation Res
earch Record: Journal of the Transportation
Research Board, No. 1743, TRB, National
Research Council, Washington, D.C., pp.9
7~103.

Knuiman, M. W., et. al.(1993), “Association
of Median Width and Highway Accident
Rates’,
Journal of the Transportation Research
Board, No. 1401, TRB, National Research
Council, Washington, D.C., pp.70~82.
Martin, J., Quincy, R.(2001), “Crossover

crahes at

Transportation Research Record:

median strips equipped with
barriers on a French motorway network’,
Transportation Research Record: Journal
of the Transportation Research Board, No.
1758, TRB, National Research Council,
Washington, D.C., pp.6~12.



124

18.

19.

20.

21.

Ogden, K.W.(1996), "Safer Roads: A Guide to
Road Safety Engineering’, Cambridge, U.K.
Persaud(2004), “Crash Reduction Following
Installation of Centerline Rumble Strips on
Rural Two-lane Roads’, Accident Analysis
and Prevention 36 1073-1079.

Shen, J and Albert Gan{2003), “Development
of Crash Reduction Factors Methods, Probl
ems, and Research Needs’, TRR 1840, Paper
No. 03-4345.

Taylor, William C. Inkyu Lim, and Dale R.

22.

e P P B

e P

Journal of Korean Society of Transportation Vol.24 No.2, April, 2006

Lighthizer(2001), “Effect on Crashes After
Construction of Directional Median Crossov
ers, TRR 1758, Paper No. 01-3165.
Ulfarsson, G. F., Shankar, V. N.(2003),
“Accident Count Model Based on Multiyear
Cross-Sectional Roadway Data with Serial
Correlation’, Transportation Research Record:
Journal of the Transportation Research
Board, No. 1840, TRB, National Research
Council, Washington, D.C., pp.193~197.

FA M A gals

LAH K ol

cEF0Y 2006 2 20

=AY 2006, 3.2 (1%N
2006. 4. 12 (%)

At s 2006, 4. 12

BEHSIIE: 2006, 8. 3t



