9543 % 45 9 ) o o#E iR Vol. 43, No.9
2024 4F 9 H GEOLOGICAL BULLETIN OF CHINA Sep., 2024

doi: 10.12097/gbc.2023.06.019

I P e %R 32 18 RO X i3 T 32 M BT &5 4 3

B BREY, e, KA, FRaY, iR
YANG Zhihua'? , GUO Changbao'** , WU Ruian"? , ZHANG Yongshuang’ , LI Caihong'” ,
SHAO Weiwei'*

P B RR AL F BT ) AT, A 100081

CHRTRIEFIMESHF LT EFEE, L7 100081;

PR KE (L), 6T 100083;

P EMR K, 3k KX 430074

. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;

. Key Laboratory of Active Tectonics and Geological Safety, Ministry of Natural Resources, Beijing 100081, China;
. China University of Geosciences (Beijing), Beijing 100083, China;

. China University of Geosciences, Wuhan 430074, Hubei, China

A W N~ B LW DN~

BE: RRIBWRAEHFA TR IEARN AR RZLNERRE, N BB A B RES T HRG R AR, FTHAET LBk
MR MER T OIR, RIR IR AFRIEE L, e E R TR EZROR AR, AN BB A 8 REE K&
IRBEAFAR, EoW RR IR RS A I MR RS E T 3547, KB A T GIS 6 B RSk, M T KK
I AR, HAT L R R 5 A TR AT BT P E R L 4NFR, ZBRIET, B EE KR 0 AR 4
B &, LR R ARKREFTRE HEARE , TRWFEAIFOIR R & EFH AT F Rk 5, 23R KT RYH TEFH
Wi B BOR b 2 A, TARRIR S Z R TR0 TREHH ARSI AR, R RN AEEHNAKE, LLR S
Fol7 BN S HGE TAI AL X, BFR 25 R AEAE ) 99 38 A S R K TARALY B B0 2 AR £ 3%

SRR KR T AT ) R AR BRI BRI TR AL RS R

FRE 525 P642; P694; X951 XERIRERRD: A XEHS: 1671-2552(2024)09-1650-13

Yang Z H, Guo C B, Wu R A, Zhang Y S, Li C H, Shao W W. Regional engineering geological condition evaluation in the
Sichuan—Xizang traffic corridor. Geological Bulletin of China, 2024, 43(9): 1650—1662

Abstract: The regional engineering geological conditions are the important guarantee for geological safety of major engineering
planning and construction. The Sichuan—Xizang traffic corridor is located in the eastern Qinghai—Xizang Plateau, and passes through
the zone with the most complex terrain and geological structure all over the world, and faces the extremly complex regional engineering
geological environment. In order to respond to the geological safety requirements of major engineering planning and construction, this
paper takes the major linear project regions in the Sichuan—Xizang traffic corridor as the study area. On the basis of summarizing and
analyzing the regional geological settings, the regional engineering geological condition evaluation is completed by using the GIS
analytical hierarchy process and 9 geological environment factors, and the regional engineering geological conditions are divided into 4
levels: good, relatively good, moderate and poor. The results show that the active faults are the most unfavorable factors of engineering

geological conditions, followed by terrain relief and geo—hazard susceptibility. The areas with good engineering geological conditions
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are far away from active faults and deep canyons, and are distributed in the blocks and strips between active faults and deep canyons.

The areas with poor engineering geological conditions are mainly distributed in the faut zones and alpine and canyon regions. The

outstanding performance is that they are relatively close to strongly active faults, especially the regions with intersection of multiple

faults. The research results can provide scientific support for the geological safety of major engineering planning in the Sichuan—Xizang

traffic corridor.

Key words: regional engineering geological condition; Sichuan—Xizang traffic corridor; analytical hierarchy process; major project;

Qinghai—Xizang Plateau
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Fig. 1 Technical route of regional engineering geological condition evaluation based on GIS and analytic hierarchy process
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Fig. 2 Topographic relief of the Sichuan—Xizang traffic corridor
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Fig. 3 Influence degree of active faults in the Sichuan—Xizang traffic corridor
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Fig. 4 Seismic peak ground acceleration of the Sichuan—Xizang traffic corridor

WEE . HFE B4R S R AE A e T B TR
JoT 25 A, R bR 7K O ™ B ) TR B ) (B
JRAE, 2019; BRIEE 45, 20205 (RS, 2021) . ¥
GPS i B AN O H 5, S X S8 b 7 g o3 A
FEAE, ARASHFE AR AN 37 A i 738 B (P
FEAE,2017), Hor By 7 48 R T O S i RN
405 ofy B b 7 TG Bl (0 B O R, ok R 5Y N S B
JE (As)VE R TAE B A TEN 545, Rl 4h 4 4>
495 (8 5): As=25 kPa/km?, 10 kPa/km?><As<25
kPa/km?, 5 kPa/km><A4s<10 kPa/km?, As<5 kPa/km>,
g TR N SN AT N o W R SN L
B AR KT | e KT DT At S5 K AU T 2h W Ay X

el 8y 5 17 A R (B
224 HxHE

HiuFE A TR RS X e AR e v . TR
BRI G A B YR, R 7o 1 BOP A8 R KOF
B BEAE A T AR ST S5 PPN Fabm o AR Hh I KR
b e i TIE AR A OK PR EE (R (v,) (5K ERES 4,
1992) , K 11 VG 6 AR 5388 R 1 X dnf b e e B P 722
HKEREEER > 4 559 0.06 mm/km<v,<0.17
mm/km, 0.03 mm/km<Vg<0.05 mm/km, 0.02
mm/km<v,<0.03 mm/km, v,<0.02 mm/km (¥ 6). 74
FECIE B —/\ A . D)1 B | RREE — 22 A5 X B b e
T HIB A RO R R



HA3EH I Wyl )1 VU AR S R DX TR B AR AN 1655
94°E 95°E 96°E 97°E 98°E 99°E 100°E 101°E 102°E 103°E
/ m;%% HE o
N T# sgobe L # wE

31°N

30°N

29°N

: \,

CEE

W K
LR Y L7 4
isv]

2 g off
BRI — R

| <5 kPakn® [ 10~25 kPa/km? O/ © Wi

[J5~10 kPakn [ >25 kPakm> 0 40 km

P51 PY AR S 10 RS T e R B 17 46 P

Fig. 5 Maximum shear stress gradient of the Sichuan—Xizang traffic corridor

23 BEXEIRMR

DU VU R AR 2 38 JB 3 b2 R B R — B
oA, EHER DDA L BCE L THCE b BT
I, LB AN ERR A, LR AR E N 1)
R AT A . ) PR AR 23 R 1 B 5 7 SRR T
IS 1 A AR T 8 ) Mg R T A SR g A 2
W MEG B VLR SRIR A1 | 7 B0 R AT g
TR . AVTAR PG A iy L VR VTG AR s
WL B UPVIIG A Z AT | AR B AR Aty R
B PISRIR S A . WPEH)Z AR T
Tl R K )1 VG 9 R A 3 JRR T DX 2 5 1 R
3R 14 A TR A 2, P At TR 2 S

94°E 95°E 96°E 97°E 98°E

— AU TR TCA A A R L, HE—2
FRE TREME T () 22 S R X b J2 25 Pk AT T & 91, Rl
G304 28, Ay TR AT . TR R T TR
PR AR T AR R 22 (3 25 & 7).
2.4 IKITHBR

U VG 98 AR A 308 JER T s R K SR 2R, EEAA R
B RARFLIRK | SEA 2EBUK A i Ak 3 Fk
B, IR A )RR R B — =84, &
PELUK A . A a MRHEEE b, FE0M0 T 8B
th—HeE . B4 st —E8# . Fik—HEE.
LEH W 5 A EBEX B GRAMEE, 2021) ., T
IR A3 A LB T SR | MR 1 RN 2

99°E

N

3I°N

30°N

29°N |

i

) '\'

100°E 101°E 102°E 103°E

e

FEWEEEAK [0.02~0.03 M
TR/ (mm-km ™) g 0.04-0.05 7/ © B
[ 1<0.02 P0.06~0.17 0 40 km

[E—

Ko JIVYmAR

A JARE e o B AL A K

Fig. 6 Horizontal gradient of vertical crustal deformation velocity of the Sichuan—Xizang traffic corridor



1656 Moy 18 4R

GEOLOGICAL BULLETIN OF CHINA

2024 4

x2 EMEHIEXSS TEMBEANER

Table 2 Lithologic characteristics and engineering

geological units

TR TR ALK TR G
U JE JER D 4 |
T AR — SRR 1 2 6
EREHURAE R . 2L DK e 12
BTN PRI IR Ve
periil
TR A
Z;* UL — B — R TR SRR
HEERNA
R T g — PSRRI 0 R 7
R — O — IR RRE T R T
Rl
] R ] 1 T — SR AR 3 e R TR IR
TR gy e 3
i

BRI P — BRI . Ha b, s, T g
ey TE=p=r i

DURBE I HOR KA F 2 11
IR . U 5
5 — BB A — o R AR THCE . K
TR B Kl 10
MITE IR A A 14
BT 2141 3

FHLARAIT IR g HEMEZE 5o MRS 3t R AR AT 251
MR KRR AR R, 5 K2 B K AT R o o

(<1000 m*/d) . H4(300~1000 m*/d) , %=
(100~300 m*/d) FIf 73 = (<100 m*/d) (& 8) . #b'F
K ETE B RE—R MR, Ri—k e, B2
W& P ik—EB. Fr—FRE. 25 &
6 X B
25 ARMRIER
251 HBFF

DU P8 7 52 38 JBR T8 7K BRE Sh i B 2, AR
SREIT R B S P IR, TR B PRI KT
KRAVRE Ry B A 1 (R AR L1055, 2022) . Kb
RO AA AT DA e it 72 30 AR5 Bl v P (B S B
FEURTR ARG M 230, b LIz ik iy 1y, HhAe
Sl A, A (B R 3t 7 SR R R K
HhFETE SR

H A T RE AR A AR R RE A . )1 VU AR 2 38
JER T v i A S X B A AR | T E L B
FOME A b D PR b A S X R B AR T L A
DT, 50 A 1l X5 PR AR S X R A e L
TR X AN (] 9) (TR, 2021)
252 WERE

DV PG 4R A 308 JE o K R 2 d, 6 TR R
Rl R S B R A v o AR T I R e R
TRIZ UG RO e . MR . Sk e A i A, X
S b [T U A TR AL AR R Y 2 P GRK
20215 ARG, 2023) . MUK E S KRS TE—E
(TR . M AR S SR S M T AR A
MR I FE N Ty RARRE o 3 AT M B R R A A

94°E 95°E 96°E 97°E 98°E 99°E 100°E 101°E 102°E 103°E
o . z {%ﬁ \nﬁ‘ﬁ;ﬁ\w Xﬁ)” el
& OPE T
®; i \\ s
31N | fep \?@3 e AN
2 = %
it
: f SEX g
1 e A
30°N b L /ﬁ’\g}.ﬂiﬂ% oo QAP © G AR
”\ L Ja MREUJ
T \ a3
29°N 4 Trwss 003 e E@e iz, Wil
1 B4 07 B0 i3 /@
B2 5 Ems C]0 B840 40km

BT DY AR 52108 R T8 TR s 4 (TR e A G 5 el 2 2)

Fig. 7 Engineering geological units of the Sichuan—Xizang traffic corridor
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Fig. 9 Geothermal anomaly distribution of the Sichuan—Xizang traffic corridor
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Fig. 10 Geological hazard susceptibility of the Sichuan—Xizang traffic corridor
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Table 3 Factor judgment matrix of engineering geological condition of the Sichuan—Xizang traffic corridor
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Table 4 Factor level weights of engineering geological condition of the Sichuan—Xizang traffic corridor
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Fig. 11 Evaluation results of regional engineering geological condition of the Sichuan—Xizang traffic corridor
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