Open Journal of Natural Science H#R$}2£, 2020, 8(3), 179-186 Hans Xl
Published Online May 2020 in Hans. http://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0ijns.2020.83024

Highway Geological Hazard Evaluation

Based on Analytic Hierarchy Process

—Taking Shiyi Highway Xingshan to Changyang Section Project
as an Example

Conglin Zhang, Huizhou Shang, Yuqun Huang

Hubei Provincial Communications Planning and Design Institute, Wuhan Hubei
Email: 1057659688@qq.com

Received: Apr. 29th, 2020; accepted: May 14th, 2020; published: May 21%, 2020

Abstract

Geological hazard evaluation is an important work in the early stage of highway project construc-
tion. Based on a detailed study of the types and characteristics of geological hazards in the assess-
ment area, this paper uses the analytic hierarchy process (AHP) to construct an index evaluation
system that includes three primary factors and nine secondary factors. Based on the weight analysis
and the assignment of different factors in each evaluation area, the final evaluation scores and dan-
ger levels are obtained through the factor superposition operation. The results can provide a theo-
retical basis for highway planning and disaster prevention and reduction.
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AR, B HE i B R T, il 2 B R X 2R 1) L (X S8 Oz L DX A, e 2 B S T
P S T AR R E S H 2R . FR, ARG R R E AR 2 (1],
AT FIE 22 % AR e T RERE B B 5 R RO R T,y TARRE B OR AL, (RISt gt 5 o 35 BT v B R 2
WA FEFRAE TREHTT T T AT A — A il 2838 DA B % (L B FHBOAWE O R, R Z R Tk
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2. TIETIEH#R

VAL XA FAb A PSS, R4 111°00'~111°45', Jb4 29°56'~31°34' 2 [H], Lk E i stk 2 rgdtim,
PG UL T D6l gl TV, T R s R R AR AR, PR AR ) R R R A A B P KT ELE DAV
VIR AR, WEZ S HE, AnESTEASEKHE SR, ZAgaX B, AR R
e, B FEETRN.
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PR XA e 2 B B e B & FE S, Y8 T B B TN 1 X AR5 N 14.8°1C~16.9°C,
KK Ry 907~1445 mm, FERY 7. MR LRI 3, SEBER IR HUZ A S — A A A R,
DAUTRV A B N F, FEONREUIRCA . IRIREA . TRIRSh A el 7, R b XV e SR E: K
SEEMTERE, BT EEE, AR EWNS KRG T Z WA, ARG T Z D) 5 J
KOES, HATCHAE., BB TR RS, N A28 TR AR 3l 5 b o 21 458 1)
AW, 0T H T g E AR R A, R AT E SRR 35 R B TR VR MR ()R K
TG KA, R R FER S KRB X).

FRAYSCEEAH TR} B Y A 5 SV A ORE AT, VP AL DX MR 5 S5 28 A R BRI I (AR e M) . i35
(&) HIEHRMG. RS HERG. B E, RIS A AT e R 29 &b, BiEI(faA)9 &b,
FHEHEERAEX 1A, RIS 2 4, WAAEEEIEEEE X TR EBEK, SREKEXHN
PLREREIE , 0 % R T i S xof A It B 3 B ik (1 52
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4. HBRRE R KT
4.1, THMEXZERRIHE

ROV GO BR A A 2 (B LUZk), TP B2k a2 129.07 ML, PRAG T8 LR 2 b 0o 4G &4
J %) 1000 KO R 3 LLRCE T RCH X PP A5 T B AR I 75 20& 4 K), VPSR R R A RAIR. PR
A3 Z) 260.5 ~F 75 A B

4.2. MR E KA TR

4.2.1. ZFAVHEIERERIEIEN

HuJF R FSERVE LR G PP 1 S A% AE f SAE VAL X T AR LA BE T S 2 T, [R5 e BAR VAl AT
TRV SR LR A Mo ERSEPPAS IR bR R RN BOESF DR JLARSEAS SR -

1) A tER: EREVEAE IR R R, P BFR bR AT — e R YE, R R K B
RN, B O 8 R A 1

2) BRSLAE SR R BRI R R RN AR, [Fl— 2 IR AR AR Z [B) A AEAT ] R A B AR B 5 I 1
O, B[R — B MR AR B E TR

3) FIERARTEEI: ROPPANHE AR R AL OE PEPP T T ABAT (O B0RE . Bt e B AW R kA, M
T A AT T LUBRIREAT

4) EEEEMEDH MG RN : MR F LRI ZRE VPG — MR E TS e B A & 10 TR
P, IR FEPPAETRIRIT ,  RENE € BV R AR N & LUE R, A REBAN B E & KU R E
PO HT, B E AR N LR VT PR AR I &R
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FE VAT (R e 3 B BT R IPAG T, SRR AT 0 S 0P T BUEE R A BORIM AN AN EWEE, PG
HRRBEN. EHEERRT I ADNAZR, SRS RE, S
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I A HARE - U MR - C KT 27 M=ZZ IREEI I ek &, 8 2047 B R R 3 o
PERIRES o JRBEHIRAR, B S5 mOERS 7 30, )R RIS RS2 T B AR U 145 rOR R B2
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Table 1. Geological hazard assessment index system

1 WRRETEIERE R

—&KEAF —HHF B4 JRETE

o 34 e Ly 100~65

H IR 5 (Uy) Hi IS (Cy) s R bl 65~35
o3 3 e B2 35~0
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Continued
VN e=giik 100~75
[7ezE =L il 75~50
HAL(C) ‘

BRI ) A 21 50~25
[IE=p=gil 25~0
Fi&E 5 2% 100~65
Hi 5 R (Ca) VARG E=R 65~35
Mo PR 525 A (Uy) H) 1 1] B 35~0
HRKEE 100~65
JKSCHF (Ca) T KBRFER 65~35
WTKEZ 35~0
KE L 100~65
7N R H T (Cs) RE T 65~35
REBHIAKE 35~0
EER, BiE%E >50% 100~65
R (Ce) FERKR, 10% < HEHFHEF <50% 65~35
EREAN, BEFE <10% 35~0
KERENE 100~65
REMB(C,) rh g H R E 65~35
HJ 5 BRI T-(U2) SN G Ny 35-0
fEBHAR, il TR, 10065

B () S S
fa EAZE(Cy) feBmAECR, M LRI, EHiTd 65-35

(M)A SR
R T TR 35~0
HEMRI LI, 2R TR 100~65
TR KT (Us) TR (Co) MG R I, FERTREERK 65~35
a5, 23 TR R 35~0

Table 2. Geological hazard classification table

*®2 WRRERKRMES AT

falrt 2> 2% LR E|
e SAEPN 100~65
fal k4% 65~35
PN 4 e 35~0

4.2.3. WEFIEZEREMNE

AR VAL R AT 1~9 A3 BE IR 745 2 A I e, WL 3~50 [RT IS Sof 8 W R B R AT — BUE AR IR [5] [6]
R, e AT SRR R R REAL — B SE AR CL & R
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SRJETHEBERL— REdE bR CRAH:

C.R.=C.I/R.I.
2 C.R. < 0.10 WA E RS HEF 145 R BA TR — Btk & A2 — BUE SR, 7500 W e
AT,
Table 3. Evaluation judgment matrix A-U
= 3. THNFIETEERE A-U
A U, U, U; w
U, 1 2 2 0.50
U, 1/2 1 1 0.25
Us 1/2 1 1 0.25

ZHERE Amax = 3.0, CI=0, RI=058, CR=0<0.1, iiE—5IEm.

Table 4. Evaluation judgment matrix U;-C

= 4. THNFIERAERE U-C

U, C: C, Cs C, Cs W
C, 1 1 2 2 3 0.297
C; 1 1 2 2 3 0.297
Cs 1/2 1/2 1 1 2 0.158
Cy 1/2 1/2 1 1 2 0.158
Cs 1/3 1/3 1/2 1/2 1 0.09

ZHERE Amax = 5.014, C1=0.0035, RI=1.12, CR=0.003<0.1, & K.

Table 5. Evaluation judgment matrix U,-C
7 5. WNHIRTEERF U,-C

U, Cs Cs Cs w

Cs 1 1 2 0.40
Cy 1 1 2 0.40
Cs 172 172 1 0.20

AR dmax = 5.014, C1=0.0035, RI=1.12, CR=0.003<0.1, & IR

L T % R T RO AL, L 6

Table 6. Composite weight calculation table
6. HANEUHERE

B U Ys Ve Us B¥% C

= Y, D

B C 0.50 0.25 0.25 AEREE
c1 0.297 0 0 0.1485
c2 0.297 0 0 0.1485
c3 0.158 0 0 0.079
ca 0.158 0 0 0.079
cs 0.09 0 0 0.045
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C6 0 0.4 0 0.10
C7 0 0.4 0 0.10
c8 0 0.2 0 0.05
C9 0 0 1 0.25

4.2.4. FE S XIREN RHEITEFR

AN TRENHPIR TR, W EMEZ NAFR S MR e, 760U 2 B AT 1T ok 35 fE 6 PV
BT, PRR i A b 5T 2% A PRI ARARAE A 22 S M A 2R G TR AT ) Rl 2 RS TR PEAG X, FE T AR X 9 A2t
JR AT AR — IR 5 X o A IRVTAR A2 U0 T JiE IS % 2 78 R R AT — 453 1X

1) — oy X (CREHBX): AR N 2= A 9 K As &

2) oy X (TR R ERY): LA 0 = B TR PR R 22 B N R KA &

FF LN, BE: 1) AR g R 0 AR X & 1) M3 AR b v d A R o AR R (X
PN LR X s LR BTRR BT 40 A) JEIRIR SR G BB B By B) ARBRIR Eh A BB IR B C) TkIR
R PTA BE B .

MRHEAE 23 A7 S & VPAl XA R 7 IR I, @ & s 5, whnl DA H & VRAN X s & 1P
i3 E, FRXTIEEE 2 X & PPl X AT R SR K 4y o AR AR D) e H G LU (1 X)) AR B IR 2625 0T 2
BL(A)TEAS X 5 O B2 2% 26 5 K70+000~K71+200), He g 2 B TEAL 208 W% 7.

Table 7. Comprehensive assessment table of geological hazard of route

® 7. BEMRREREMESITMEE

= Uk “HAT - PR
Eqs Eg s e otk TR AH
HiJEHu35(Cy) 0.1485 Rl X 50
HAL(C) 0.1485 €=y =y il 60
o BB AT (Uy) MR (Cs) 0.079 HIEB R I 20
IR SCHIT (Ca) 0.079 WK Z 20
N R (Cs) 0.045 RE % 50
R % % (Ce) 0.10 10% < FEin % <50% 20
Hi 5T 9 T BRI T (U2) REMEL(C,) 0.10 JNF e S 20

SEFEIAECR, A TR bR,

fis HHEIE(Co) 0.05 {5 ) 0 20
TEREALETU)  TRAC) 0.25 PP, R LREROR °

A IXVPHIT A RN 44.25, STHRFE 2, APAIWOZVTAS X R g b &

FIRER, SR, ATHILRI N 31 M IX . X K2k, fERE/XKEL 7.0 km, F K2
BREBKZ 9.7%, G EXKEL 41.7 km, 5§ K 28 BRE LKL 58.0%, G KX KEL) 23.2 km,
K R REFERSKL 32.3%; X BK 4R, it/ hNXKEZ 2.0km, 5 BKZEHREAKY 3.8%, G
XK EZ) 29.4 km, 5 BK 28 FLFE K4 51.4%, fElMtE KX KL 25.7 km, 5 BK £8 FLFE K4
44.7%, TPALSE R VENZ 8.
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Table 8. Classification table for hazard assessment of geological disasters
= 8. WRRERKRMETNSRE

B BREt PEIT 4 hred g i
1 K48+960~K49+670 42.55 rp 4
2 K49+670~K57+185 57.7 *
3 K57+185~K61+600 42.55 rp 4
4 K61+600~K61+810 60.99 N
5 K61+810~K70+000 42.55 rpi 4
6 K70+000~K71+200 44.25 rpi 4
7 K71+200~K82+050 42.55 rh 4t
8 K82+050~K82+220 60.99 *
9 K82+220~K83+300 42.55 rht
10 K83+300~K84+102 55.8 it
11 K84+102~K92+500 62.73 N
12 K92+500~K94+000 37.8 /N
13 K94+000~K96+300 65.89 N
14 K96+300~K98+550 44.12 rht
15 K98+550~K108+800 59.22 g
16 K108+800~K109+600 63.98 N

17 K109+600~K114+600 37.8 /N
18 K114+600~K118+900 65.89 PN
19 K118+900~K120+875 44.12 rp s
20 BK44+000~BK58+400 56.53 rhi4g
21 BK58+400~BK75+700 60.99 *x
22 BK75+700~BK77+350 44.12 rhi4g
23 BK77+350~BK79+456 60.12 *
24 BK79+456~BK80+414 55.8 rhig
25 BK80+414~BK82+974 60.12 *
26 BK82+974~BK91+250 55.8 rhi4g
27 BK91+250~BK91+900 60.9 x
28 BK91+900~BK92+700 44.12 rhi4g
29 BK92+700~BK94+900 34.4 7N
30 BK94+900~BK97+900 65.89 *x
31 BK97+900~BK101+249.73 59.22 rp s
N

5. &g

ARSI R Hrid L e AR BCEAT 1 35 5 S R P TN B PP o AT AR AR Db
REEIEPE SR, IR (ARERI) . BER(EE). A TRTE . o i im i SLoR 2 i
SR 5 SR A T 3 AT Bk B AT AR SO P R B PR, O TRE BT TR R £ B K M5 R I e
SRR AT FE (1 5T 4
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