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Risk assessment comprehensively analyzes the contributing characteristics of the geological hazard-prone environment and
triggering factors, which is crucial for highway disaster prevention and mitigation. Taking the lower section of the provincial
highway Zhutoukengzi - Dukanxia road (S223) in Jiangxi Province as an example, four types of geologic hazard evaluation
models were constructed based on frequency ratio (FR), coupled entropy index (EI), hierarchical analysis method (AHP) and
the combination of the two (EI- AHP). For the development characteristics of the geological environment and geologic hazards
along the highway, the natural slopes were selected and the geologic hazards are evaluated. AHP), to construct four kinds of
geohazard risk evaluation models. For the geological environment and geohazard development characteristics along the
highway, eight evaluation factors, such as natural slope, slope direction, topographic relief, slope morphology, slope cutting
height, slope cutting gradient, stratigraphic lithology, and the relationship between faults and slopes were selected as the risk
evaluation indexes, and the slope units were selected as the evaluation unit, and FR was used to quantify the evaluation factors,
and AHP and EI were combined to calculate the evaluation factors. AHP and EI were used to calculate the subjective and
objective weights of the evaluation factors, and the multi-coupling model based on FR was obtained by relying on the ArcGIS
platform, and the geohazard hazard zoning maps along the highway with different evaluation models were drawn. The results
show that the AUC values of the four evaluation models, FR, EI-FR, AHP-FR and EI-AHP-FR, are 0.746, 0.811, 0.836, 0.833,
respectively, indicating that the AHP-FR evaluation model has the highest prediction accuracy and can effectively evaluate the
risk of geologic hazards along the highway. The areas classified as high-risk, relatively high-risk, moderate-risk, relatively low-
risk, and low-risk zones for the lower section of the Zhutoukengzi-Qukan road in Jiangxi Province were 0.295 km2, 0.570 km?2,
1.509 km? 0.354 km? and 1.732 km? respectively, accounting for 6.66%, 12.79%, 33.86%, 7.97%, and 38.71% of the total
area. This study provided a comprehensive zoning of potential geological hazards along the S223 road, offering scientific

geological reference for the safe construction and operation of roads.
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Fig. 2 Geological and tectonic map of the study area
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RN El AHP EI-AHP
A SRS 0.138 0.087 0.104
W In] 0.144 0.088 0.110
AR 0.120 0.085 0.088
WA 0.100 0.118 0.103
Ui B 0.102 0.276 0.246
LT 0.110 0.239 0.228
AP 0.194 0.042 0.071
SRS S 0.091 0.064 0.051

iy £ 5 3 22 1A, AR o A PR R, B AUCHE
(LR T 5 Al B sl ) T A, BB E A 0 & 1) %o Hgk
frigfl, 45 20 AHP-FR INALE IR AUC {55,
4 83.6%, H: Yk J& AHP-EI-FR HIALE ML, 83.3%,
EI-FR JINAL S A%y 81.1%, i 2 — 1 1 FR #Y J7 1%
PEAT SIS PR PPN SR AUC {H 5K, TN RALH 74.6% .
el FH 20 9 5 a5 43 A B ke O A AR A R A 4 5
KB (5 4), 25 9 E S A &4 Frh R . 5m fa s
o = FE R =22 rp, DA A 0 A, 5 DU A A 0 2
SEELFH 4 FhIL T FR (1) 2288 5 5780 T8 00 o 1 A Ik
J3 AHP-FR>AHP-EI-FR>EI-FR>FR, [F] & [ 2 15l 4%
W4, Hodr, B— PR AL 0 ok 0 R A 1K, R 80%;
EI-FR 1 AHP-EI-FR % i #5 G 452 7Y 15 0] o 1) % — 2,
4 88.89%; AHP-FR #H 45 155 8 11y Tl 4 o o % i /=1, h

*x3 ENHEFFRE

Table 3 Frequency ratio of evaluation factors

WHET R Sy L FR WA T R 2 L FR
<18 0.2957 0292 6 0.989 FNUIEE 0.274 5 0.027 4 0.100
R/ (5) 18~24 0.1233 0.3753 3.045 <40 0.1150 0.028 1 0.244
24 ~32 0.023 8 0.200 4 8.411 VI g/ (°) 40 ~ 50 0.2712 0.388 0 1.431
>32 0.030 5 0.053 3 1.745 50 ~ 60 0.2810 0.474 7 1.689
108 ~ 152 0.138 5 0.004 7 0.034 >60 0.058 3 0.0818 1.402
— 152 ~ 196 0.261 5 0.078 8 0.302 ERIES 0.274 5 0.027 4 0.100
196 ~ 241 0.464 6 0.5379 1.158 <8 0.248 3 0.098 9 0.398
241 ~285 0.1354 03785 2.795 VI B /m 8~16 03195 0.497 7 1.558
<12 0.507 0 0.073 0 0.144 16 ~24 0.093 2 0.284 0 3.049
SR 12~24 0.384 5 0.617 4 1.606 >‘24 0.064 6 0.092 0 1.424
24 ~36 0.078 0 0.256 3 3.284 IABHER A 2 0.0702 0.0712 1.014
>36 0.0305 0.053 3 1.745 HZ e W A 0.040 6 0.237 3 5.847
T E b 02295 0.276 7 1.206 BRBEA 0.857 7 0.6915 0.806
MIE 3 03726 05132 1.377 KRAHZE 0.726 4 0.638 8 0.879
YWHEIEA LI A1 03417 0.116 1 0.340 . . AR & e 0.1242 0.1825 1.469
W2 5 R ] e
I 3k 0.056 2 0.094 0 1.674 Eﬁﬁ}%ﬁﬂyﬁ%ﬁ 01166 01132 0970
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4.3 MUK E GRS 4

AR5 R B, AHP-FR A5 R (1) 15 I00RS 5 AR X i
151, AHP-EI-FR ¥K 2, EI-FR 1 FR J7 7 H4 000 A% AH X
B, BRI, ek AHP-FR BEESHRFSY X AT 15 e
PEVEA, PEM 25 R

(1) fEk X E AR 0.295 km?, (5 BF5E IX i ALY

6.66%, KB KEME T, FEAT LT BR
He RIS, LT U R B RS X
INHEBL . R IX NS TR B B, Z b Ik T AZ
DX SR I3 3 K 550, VI3 i B K125 m, B A LA
Mg E .

(2) 8 e B X TR AR R 0.570 km?, (5 AFF 5% X 3 T AR
1 12.79%, K& R FEmRE1 b, FZ50A0 T A /MVE
FRICT A B, TR T HEE A 283k | KI5
Mo 3% XD B KT 450, VIoE R 15~ 20 m,
SRS LA TSR B

(3) i fE s X AR R 1.509 km?, o A ST DX 3 17 AR
33.86%, KB KEME 23 4b, EBHAAFATRILT 3
eV AT A BB, AV BIRESUAT, BRI 8128 L F A oy
Ao I TR B 45044, VI3 B 10 ~ 20 m,
TS FEEA B BaRIEs, b E .

(4)BARAGRS X TR 0.354 km?, (5 BF5E X 5 18 R
1) 7.97%, K& K E SR 2 4. FEAE T IRIEIE 2]
B SR DK — M), 200 T Ak A B B . XX i
AR ZE, V1o 5 /N T 10 m, bS8 %38, 3 R &
FEN VIR

(5)RAG K X E A 1,732 km?, (5 BF5E X 3 T AL
38.71%, KB RKESE 2 4b. BH A6 T8 X p Bek
FH S 21 A 38, 12 X Sl b P30, TR LN T3, Hh

R4 FEAEBEREABSRNR

Table 4 Coverage test for different modeled disaster point

o fRfER BRfER ) PIEk LEgiEIS T o4 T fER )
TR — — W% — — — HERH/%
JEL Bl KES HB% FEE Wbl  KES S B KRES W%
FR 2 4.44 7 15.56 20.00 26 57.78 8 17.78 2 4.44 80.00
AHP-FR 2 4.44 2 4.44 8.89 23 51.11 11 24.44 7 15.56 91.11
EI-FR 2 4.44 3 6.67 11.11 24 53.33 10 2222 6 13.33 88.89
AHP-EI-FR 2 4.44 3 6.67 11.11 22 48.89 11 24.44 7 15.56 88.89
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