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11 AT | RS 1 75.8
12 EEH 73.1
13 3XE HTEEM) (2) 73.0
13 2@ HiTAE() (2) 73.0
13 IECEGES A 73.0
16 SXE BEIAE 71.2
17 ATE) | ERE2 70.7
18 E1TE) | EiRES 70.6
19 1 X8 BEIAE() (2) 70.2
19 2XE BEIAE() (2) 70.2
19 3XE EIAE() (2) 70.2

2-3 AHP 2 & B2 REXKRDERINRIREL

(1) REMKEDETE
BUROMFRER b o R BT 5 722 5 22 4%t
WE LT SNTWD, [UERS SRS U
AP T 2RE 1 DH ET D, ZORITHE
HEREEN LIS 7o B 72, fEMRMERZETFIEH 2
ETCREER FAIEDLIRTHD.

2 DHOZEE LT, &b ERFMDBH T
EEY OFEITRR 1 5 4 KPR R HEE
(150m3/s-km AJifi) OXFEAERML, 722>,
FERHE bV BRI TEMBNAT 2 5% &9 5
MAEDOEORENREMBE L. ZORIL, &
ERPRBER AN D Z & TR EE LA
XHDHETHD.
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(2) AP ZIER L-RE&XROROMRAE

AHP [ZFHIE E O—X i T 5720, bl
T H ORI 725l LA TE 220, 2T,
LA R & R LI KB OZ RN, LD
FREE LA L7c ORI 2 2 &LV, filz
X, ZAEMKREE/mLTYH, thoXEL v HEF
MHAMEVIRIED £ £ CThiuE, FHMNENIZZ L
NS, REZNREMRT DI LNTERU.

Z 2 CAREIBRE LEEFIEL, BexR % E
THEID b RV EBIRD gLl LTREL
TRE, BEMNREFEMLTHD ~ x5
DRV LTGHET 25D THD.

N EI ==y ROk & DER =3 =5 [l N i
FERHR oD JEH A I 2 S0 L T\ 2447 = H
Foxov), TRHRZMET 5 LRI ORI HE
JEHAOMFRER v, DREEBEE T A
4 EEmEM Lo RE hxvy , TREETT 1
~4 X HECEARPEE  (150m3/s - km i)
Z BN & AR R TR BN AT A R E L o
EM bz, UbE4o50 b RVRNFEES
LHERELT, ZNEND N RV X EE—
RPEERE L, 22 AR AT 2 FEfE L7z,

(3) FHE#ER

PR R RV DL MRS R 2 &
-1 127, R0 (R THFER VX
BRI & F&-11 OBLRIZIA CFHi 2S£ Th
D05, K0 XE L O & 7 DR
N AR TEIRDIE > WL EFEOEKMEN TR 5
R Lo TWVA.

FATTRROD 1 20 4 K& 72 &, REEEEE ST
BT D REVN Kb LZEEE LA ST 5%
ROBIIRTHD VW) ZEBbnd. 7L,
RIBERTOBRIEE & 56D, PR E TR
ESNTWDHIW, ZOMOXm 24T
FLTW2RW, 15 4 X PR R & 5%
B & AR TRV BN AT 2 B E T S A G D
HRRRIL, 1006 4 KELAOZRES F5-
SELHZEITEY, MITHAROZREL LT
%, &b ERTOERE RTINS,

FATHRRICOWTIE, 1205 4 KO RS

,99,

TS X BRI E LTV, BfTER
VI B X NR e N A msliia  SEk ST NABIEY) |
Db ERAT D8R L e oz

FETTRR, TR OLZEEIZOVT, Bk
OMFRH R /L% 100 5 &5 L4,
WEEEHLIE YT 2 BN D )R 10, 6% DL ASE
5, BERCERRE & BEEA TR BN AT O G
R 10. 8UDLRFE LA L7220, 1REF L
BREORZEE LRAE LT,

FERRCFE ST 2R EXIRICONTE, B
TEHEMMRE, BEREELBRE L9 2 T
ROHWA1TH 2 & &5,

x-11 R RA b U RIILREEHMEREEER

[ BaEmR
L AEFEM | BB
(24%)
1XE—1 64.2 72.2 77.8 76.3
1XE—2 64.2 72.2 77.8 76.3
2XE—1 64.2 72.2 77.8 76.3
2RE—2 64.2 72.2 81.2 76.3
3xE—1 64.2 72.2 81.2 76.3
3XE—2 64.2 72.2 77.8 76.3
FfTiR [4AXE—1 72.0 82.3 77.8 87.6
ARE-2 72.0 82.3 81.2 87.6
SXE 65.5 65.5 65.5 70.0
6@ 78.9 78.9 78.9 85.5
TXE 72.9 72.9 72.9 78.6
Il 65.7 65.7 65.7 70.3
RO 68.5 68.5 68.5 73.4
mAe#oRsE| 678 | 730 | 1757 771
%) |E3852 65.8 65.8 65.8 70.3
%) |E B85 1 70.3 70.3 70.3 75.5
OXE 91.1 91.1 91.1 100.0
8XE 88.3 88.3 88.3 96.7
TXE 77.9 77.9 77.9 84.4
6XE 84.7 84.7 84.7 92.4
SXE 73.1 73.1 73.1 78.7
it B2 75.0 86.3 85.0 81.0
ARE—1 75.0 86.3 81.3 81.0
3XE—2 66.6 75.2 81.3 71.2
3XE—1 66.6 75.2 85.0 71.2
2RE—2 66.6 75.2 85.0 71.2
2RE—1 66.6 75.2 81.3 71.2
1XE—2 66.6 75.2 81.3 71.2
1XE—1 66.6 75.2 85.0 71.2
REAB 77.2 89.2 77.2 83.6
Lisho%eE| 736 | 790 | 808 794
e#oxe® | 710 | 763 | 785 787
e ey, | 1000 | 1075 | 110.6 110.8
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T ITPRIE72 EDN D D72, 5%, O AHP
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FEICEDEHE L TODEN, B LUWORRER
[ZOWTIE, TORERIZOVWT OIS
TWRWHEINR DD, AEIER D LR E LT
WD REEET TERBD AT 1E, AR ES A~ BB AN
Z, WHELGDENHER S UL, oL
HEEN LA L, ZEEOFMIELIC b 2N
EEbLDEZEZ LD, EHICEEED
TERBMEE A S0 L, #IZHRBTOR RIZ X 2 PR
ERD b R NVEEFENAN A T LTV KD
EZ TS,

BEhYIZ

b > RNV DA E AL LNANAT T 95 2
EiE, REMNICHEVHIORVREATHD.
MifHF+2 205 Z &L, B OSGERARETZ R
DL, AFTLHZETHY, REEO~
AF AL A=V L RDARENE LD S.

LINL7ZRIN D, BEMROLA « ZLEEILE
Z, FELTW =012, BROPT, Gk
TR, RPN LB G A RO D 2 &
DLEARFRTHY, ZHWVo 0 fHE N
KL TN Z L, MEmE 7 V—7OE#HE
MESHELZLOTHLEEZTND.
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1) S —, AEfE, WNWHEM— AP (Analytic
Hierarchy Process : fEEoMTiE) W2 hox
O SEREEEZ BT A Rl TEIC DOV T, B EdE
B 49 [IHEAFFA TR ST, 2017

ANALYTICAL METHOD AND RESULTS OF ROAD TUNNEL SAFETY MEASURE
EVALUATION USING ANALYTIC HIERARCHY PROCESS

Koichi HORIKOSHI

A method was developed to quantify risk factors and the effect of safety measures for each road tunnel
of the Hanshin Expressway as a degree of safety by applying the analytic hierarchy process (AHP). By
dividing each tunnel into sections and sorting the sections by the degree of safety, sections with more
need of safety measures can be found. This method also allows to compare different safety measures
based on cost-effectiveness and construction period, which is useful in determining the most effective
measure. This report introduces the method of tunnel safety assessment and provides a practical example

of analysis for a tunnel on the Hanshin Expressway.
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