FRARYRE BB FI  ommnmn oonn

Caj = Cdmlm%{“
THE CHINESE JOURNAL OF GEOLOGICAL HAZARD AND CONTROL

Nt L A T e i

AR, xR, £2 3%, F M, £ F

Analysis of bank slope stability under strong seismic response for super long span bridges
DU Zhaomeng, LIU Tianxiang, CHENG Qiang, LEI Hang, and WANG Feng

TEZR AL View online: https://doi.org/10.16031/j.cnki.issn.1003-8035.20230903 1

LT RGO H AN S R

Articles you may be interested in

HBRRAE I MU 22 55 2 4 o 3 2l i
Dynamic response of down—dip multi-weak-layer rock slope under earthquake

TS, MmN, R, XU AR R E S BAR AR, 2021, 32(6): 18-25
e A DX TR R b S AR AR B R AR e M A

Analysis of failure modes and long—term stability of dangerous rock mass on typical karst bank slope in the Three Gorges Reservoir area
TR, SN, SR E T R S B SR. 2023, 34(5): 64-73
o B R R A A SR R R R I L e S A SRR

Comprehensive monitoring and deformation analysis of extra high slope on the right bank of Hongshiyan Dammed Lake in Ludian

Earthquake
SRAERE, pis, A M, e ETCK 5 BR2A. 2020, 31(6): 30-37

% TP R SRR A W SBAS 8 PETH I IE A% 1 R A0k
Improved transfer coefficient method for landslide stability evaluation based on reservoir bank slope characteristics

DRBEAR, T BRI, BT, TEER PR F S PG R 2023, 34(1): 40-48
Kok A 8 A P T SN 8 KA 0 AR E 1k oW

Analysis on the slope stability of Fushun West Open—pit Mine under superimposed action of rainfall, mine and earthquake

X[, S5, TR 5T, mig T EML TR S BR2E ). 2021, 32(4): 40-46
OIS T R e T

Analysis of slope stability under the condition of cutting for house—building

AR, B, EAESC P EMHUBKCE SPHAER. 2020, 31(5): 40-47

KR AT, RAHHEZ PR


http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202309031
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.06-03
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202205039
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.06.04
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.202111034
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2021.04-06
http://www.zgdzzhyfzxb.com//article/doi/10.16031/j.cnki.issn.1003-8035.2020.05.06

%036 % 5 2 ) Hh I b 9K 5 BT i A 4 Vol. 36 No. 2
2025 4F 4 H The Chinese Journal of Geological Hazard and Control Apr., 2025

DOI: 10.16031/j.cnki.issn.1003-8035.20230903 1

FEIRH, XU, Reii, 4. RS Ghaim 5 30 Jy Wil 7T ) e AR e P A (9], Hh B M B K 35 5 B~ 4, 2025, 36(2): 107-117.

DU Zhaomeng, LIU Tianxiang, CHENG Qiang, et al. Analysis of bank slope stability under strong seismic response for super long span
bridges[J]. The Chinese Journal of Geological Hazard and Control, 2025, 36(2): 107-117.

BREMRBZEINNME THFEIREE S

AIeE, KM, AL R F ML, E OF
(W N E AR BRI A RN S, W R4 610041)

T EE: AE = B L X T B A B R, RS 2 B R R S 1 0 TE SR AR 1R T R DR B AR A R BE R B R e RO B R
Gy I6 T RS . TR T AE R R AR R E o SE PR R U 245 R 3R WA FON b O X b 52 B O HLA W R RO A, I AR
S RATE % 1) 28 4 VR A ) A 5 o, 0 AT % 1 A 2 i 14 b R Bl T R R R L B TR . AT A i
Ll R TR N TR BB VU W 45 B 1Y R 5 1200 m KR K B R R SR R 81, X ok 28 A K S A R R e A SR M R R R Y
B 2 1 4 R S I AE IR R 2 R B AR S ML B AT B O, B ST T AT R = 4 bl R A R Y SR Bl g B R G A O ik
TR TR 2 R W RS S R b A% AR A 0 06 {1 b T B O 4R DR AR AR T B IE B R OR R B 3 TE OE MUK R Bkt
I A b, 7 R R M 0 4O 0 R O i A etk R P itk E@ﬁ&:—xﬁﬂﬁ@ﬁ%ﬁmﬁd?Tmﬂrﬁm SE L F W 30 A 0
{1 75 7P i 38 B TR K R B M 3 0 K, AR R R OO KT ek e, L 3o v B OB O A T RRE I R, LI AR AL
RN I 5 A B R o 3 R I b R R L b A 5 S L 11 b 7 e i wiﬂi‘i” KIGE A 8552 . AR YOR I 3
S YR E RIS B A P9 A 3 )2 A R S R S e M RR VR R PR AR AR I, RN ISR B A . R B A TE R R
WRETH AR T AL S, BRI RIMD T 2% ~ 6%, IR — B I 6335 21 (1 X 55 KB R RE
S 1 3t I IRV PR D ok R A5 2 R AR R 45 A 1 K o B AR MTAE R P i Bk R S AR O vk R B A S L S M R
TRMPFE SR RS %,
AR R MR Tk Hb R Bh 0 WA 5 g J i RR AR AT 5 iR BE R B BOR R R
FE S 2EES: TU43S XERPRERD: A XEHE: 1003-8035(2025)02-0107-11

Analysis of bank slope stability under strong seismic response for super
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Abstract: Designing and constructing highway bridges in high-intensity mountainous areas present significant challenges. The
stability of high and steep bank slopes for large span bridges coupled with various unfavorable conditions under strong

earthquakes is particularly complex, which is prone to formation of bank slope instability disasters such as sliding and debris

Wi EHE: 2023-09-21; f&ITHHA: 2024-03-05 FME: https://www.zgdzzhyfzxb.com/

BEE£WB: W4 sciEsmRH I H (2023-A-02; 2024-A-04); V)14 B 1135 H (2022YFGO141) 5 18 )11 45 22 s HL A #h 22 3 110t 58 Bt
£ BRAFRHFIH (KYXM2021000049; KYXM2022000038 )

F—1EE: HIRH(1995—), Zo, IWARARE N, M THIR 5 M5 TS, A, TR, 32 A Bl 5 Rk S a5 i ity
AT . E-mail: 473453892@qq.com

WIREE: XIRFM(1980—), B, WA TTA, IR TAE L, A+, 22900 9 TREIM, 3550 2R 20 B8 5 9 2 B ¥4 B 5 W I s 4
ARITHEIWIFE . E-mail: 411495191 @qq.com


https://doi.org/10.16031/j.cnki.issn.1003-8035.202309031
https://doi.org/10.16031/j.cnki.issn.1003-8035.202309031
https://doi.org/10.16031/j.cnki.issn.1003-8035.202309031
https://www.zgdzzhyfzxb.com/
mailto:473453892@qq.com
mailto:411495191@qq.com

- 108 -

Hh [ M KCE 5 B iR A 4R

flow. Investigations into earthquake damage reveal that irregular terrain has a significant amplification effect on earthquake
dynamics, which has an adverse impact on the stability of slopes and the safety of bridges. Assessing the seismic dynamic
amplification effect of complex terrain is of important engineering value. This study examines the bank slope of a 1200m-long
suspension bridge located in the high-intensity, deep canyon region of the Liangshan Yi Autonomous Prefecture, Sichuan
Province. We conduct an in-depth analysis and research on the seismic hazard probability and instability failure mode
mechanisms of the bedrock surface under strong seismic forces. A three-dimensional slope structure model with unloading
cracks was developed. The peak seismic acceleration of each characteristic point on the bank slope under different instability
failure modes was obtained using dynamic time-history analysis method and modified amplification coefficient was derived
based on these findings. Improvements were made to the static calculation method for slope seismic stability using this modified
coefficient. The improved method was used to evaluate the stability of the construction site. The results indicate that the slope's
peak seismic horizontal acceleration and amplification coefficient are highest at the surface and decrease with increasing slope
depth, with the rate of decrease slowing and stabilizing. The rate of slope change significantly impacts this response. The
seismic response is exceptionally strong in areas with high slope change rates and prominent landforms. Widely distributed
fragmented rock and soil cover layers, shallow surfaces with varying slope rates, and surface weathered fragmented rock masses
within weathering unloading zones are prone to deformation under seismic action, and protection should be strengthened. The
calculation results of seismic conditions without considering the correction of amplification factors are unsafe, with safety factor
results decreasing by 2% to 6%. A complete set of geological hazard risk assessment methods, and slope stability calculation
methods, and protective measures suitable for considering the two-level seismic resistance of bridge structures are proposed
based on this for the bank slopes of ultra large span bridges in high intensity mountainous areas, providing a reference for the
research and design of related engineering projects in high-intensity mountainous areas.

Keywords: stability slope; dynamic response to earthquake; dynamic time-history analysis; high steep slope; magnification
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Fig. 1 Landscape map of bridge and riverbank slopes
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Fig. 4 Diagram of seismic zone division plan
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Table 3 Fg and stable state of various conditions with
considering the correction amplification factor
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