e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

= HRAE A T SRS TSR T 5T

MRS, ERE, INATF, A%

A study of the resonance characteristics of a staggered rock slope under the tri-dimension earthquake wave
LIN Juncen, YAN Songhong, SUN Weiyu, and OU Erfeng

TEZR L View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202206038

LT RO H A R

Articles you may be interested in

BN A TR B tEE B BT
Investigation on combined failure mechanism of rock slope based on the improved kinematical element method

SRR A K SCHBT T AR T, 2020, 47(2): 95-101
IO R R R LR oY

An experimental study of the anti—cracking characteristics of foreign—clay based on rock slope

KU, T, AT, Bk, XIBE, DL, AREFERL K SCHBE TREHLS. 2021, 48(3): 144149
FETF R BRI OB 5 T AR T A R S LRI A5

A study of deformation process and failure mechanism of hard rock slope based on the bottom friction test

A, SEN AL, £, Bl KSR TR BT, 2022, 49(3): 145-152
BT REIR ) B ORI S A2 R o 20 308 o ) e A4

A numerical study of the toppling failure of an anti—dip layered rock slope based on a cohesive crack model

I, URAT, ZEE TR, BREL K SO TR HBJT. 2020, 47(5): 150-160
B U RS AL AR AL I oY

A model test study of the interface seepage and failure mechanism of loess—filled slope
RISE, B, FEEAR, BRAL, XIBL K SCHL T TR BT, 2022, 49(5): 119-128
JEAR I B S AR S 1 S

Buckling and buckling failure behavior of bedding slope rock mass
PRZ A, 5K EEAf, JRIVESC K SCH BT TR HUTE. 2020, 47(2): 141-147

KEMIE AT, PFAHEZTER


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202206038
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201909017
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202008025
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202105009
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201909028
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202202019
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201904019

508 2 TR SCH T T AR b T Vol. 50 No. 2
2023 4F 3 H HYDROGEOLOGY & ENGINEERING GEOLOGY Mar., 2023

DOI: 10.16030/j.cnki.issn.1000-3665.202206038

PRURA, JoRNEL, INA T, A 1) R AR T S e B e IR M AF 5 (0], 7K Sl B TR 4l 5T, 2023, 50(2): 95-102.
LIN Juncen, YAN Songhong, SUN Weiyu, et al. A study of the resonance characteristics of a staggered rock slope under the tri-dimension

earthquake wave[J]. Hydrogeology & Engineering Geology, 2023, 50(2): 95-102.

= (@) i = 1 A TS 55 B A B 4 e 4 P A 52

7};];%);,‘(1’}112*‘}7_':1,2’}4\2%?1,2’ E)‘(fﬂllé‘]’z
(1. Z2MRBRFERIAEFER, HF 2M 730070;
2. HN A ERFAESHTIRELEZRE (ZMAKRSY) ,HHK 2 730070)

TEE: M5 A& M LIRS X i Bl i ™ S A REIR, TR WA PR R RE . B ST A B A R T B A L PR R, i
A BRICH A ANSYS ST = 4 11 3 B (B R %*ﬁ%ﬂﬂﬁxta_iﬁl‘lﬁ%ﬁzﬂﬁﬁ?ﬂﬂ 5P 0 7 3 AT X 33 T A A 4 R e i
JL R R i 7 A A 2R 0 101 Bk 17 g BB M AT ER AT o 5 SR () ZE R RV RS I 45 10 394 o] R PRI IR B4, i bl 4l o e
K, BTN, 5T ) KT SR A B R % ) LR B ﬁuﬁﬁiﬁﬁfﬁzmﬂaﬁdm &SRR AT A L R 3/ s (2) AR A B
A 33 R R AR RT3 R SR (R iR B AR A5 B8 AH T 95 /1N, BT 3R i 45 30 T 7K ST A5 8 0P 1 3R 0 D+ 33 T30 e > 0, ) 33 )
B B S TR R, FE AU ST, S S R R S S ma R F LB G s (3) SR L dIR B R AR AR 2 DU
AV ST UIREIR Sy 3, S5 R B U 7 e K L 7 B0 7 B 5 0 A S R O, T M T A B T S AN AV Bk 7 B X i
S, T A B MM IS o T A 485 Ve T Ay A T 0 0 0 A T B R U B et S S R R A S

KBEIA) . HRAE R HE BRI SR, LR ANSY'S; SR BB

FESES: P3159 XHEARRRRD: A XEHS: 1000-3665(2023)02-0095-08

A study of the resonance characteristics of a staggered rock slope
under the tri-dimension earthquake wave

LIN Juncen', YAN Songhong'?, SUN Weiyu'?, OU Erfeng'?
(1. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou, Gansu 730070, China;
2. Key Laboratory of Road &Bridge and Underground Engineering of Gansu Province (Lanzhou Jiaotong
University), Lanzhou, Gansu 730070, China)

Abstract: The resonance induced by an earthquake often causes more serious damage to the slope and directly
affects its seismic performance. To study the resonance characteristics of a staggered rock slope, a 3D numerical
model of the slope is established by using the finite element software ANSYS, and the effect of staggered space on
the natural frequency of the slope is analyzed. The resonance response laws of different locations on the slope
surface and the effect of the earthquake frequency on the stress of the slope are discussed by the harmonic
response analysis. The results show that (1) the larger the slope slip distance is, the smaller the fundamental
frequency is, and the resonance phenomena may occur under different staggered distances. The horizontal

resonance displacement of the slope surface is larger than the vertical one. The front slope has a larger peak
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displacement and lower resonant frequency compared with those of the back slope. (2) Both the low and high-
order natural frequencies can be excited to cause resonance, but the displacement of the high-order resonance is
relatively small. The horizontal displacement peak of the front slope and back slope is in the order: top > middle >
foot, while that of the side slope is in the order: middle > top > foot. Under high-frequency loading, the dynamic
response of the slope at the lower part may be greater than that at the upper part. (3) The shear failure of the slope
toe is the main damage in slope resonance. The location of the maximum shear and tensile stress is related to the
range of loading frequency. The front slope is more prone to damage. Ground motions with low frequency have a
greater influence on the front slope, while high frequency ground motions have the opposite effect. The results can
be used as reference to determine the key reinforcement position of a staggered slope in the seismic fortification.
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Table 1 Physical and mechanical parameters of slope rock mass
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Fig. 1 3D finite element model of slope
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