5485 10 47 IR TR Vol. 48 No. 10

20214F 10 A Drilling Engineering Oct. 2021:95-103

358 it S R 20 R B B BT 5

XAKR, BEMSE, N X, K X, H B
(RHBEIAFTIFELS LR TEFE R, W) KA 610059)

T AR TR A il R (R ST 0 v VR AT TR AT A B AN 8 1, 2 R SR 3R TR R AR AH R o 2498 A
vhfy G5 R I, TR A TR IR B4 AN [R] S BOH T R I R 4 b ik 8w AR AE A IR . SR T ABAQUS A7 BR ST H A
Hh B Explicit 8l A7 BRIT 5 1, 43 51 T R AN ) I BR VR A b o A [l 38 T TR 0K 95 40 0 1 80 (LA SULBIE 52, OF %) S () 8 e )2
14 22 W FERE P MEAT XS LU A3 HT o S5 R AR A B 0 AR [ 00 8 25 0 T, T RS ) 183 A1 ok ST T 8 0K 19 285
a4y - e S 0 R /NI UK A T 5 A > T A R O T ) = 83 R 4 A0 T ) = 3R Ak => = o 5 24 3 A e o 10 T2 AR
ORI B AR ) A2 A ol A RS IR AR R AR N (E LA A T DX SR A 5 o AR ] S T AR B A R R 32 TR
A i i e 0 R DR/ IR UK g S TR = o™ PR = T bR > 2 YR TR = R TRDRR L AR PO T AR IR 45 44 ) HLAT B
T BOPCVR A ol T R 5 X 70 20 4 00 T 5 8 AN [) % 22 I X6 Y A el 1) % b R BB AR M E AT X L 40 A L 45 Y EPS-RD
T A A R FAT R Y 2 v R MR RE , LT S PR AR A7 R B 4P TR T BT T Y TR

KB RO SR I AR s 5 vh )2 5 vl 3 5 3 3 W BE R AT 5 R R

FESES:P694; U412 XHRIRAD : A XEHS :2096-9686(2021)10-0095-09

Numerical simulation of dynamic response characteristics

of structures impacted by rockfalls
WU Dongdong, WEN Jiwei’, XIANG Tian, ZHANG Jie, XIAO Feng
(College of Environment and Civil Engineering, Chengdu University of Technology, Chengdu Sichuan 610059, China)
Abstract: In the disaster of impact of buildings (structures) by rockfalls, the shape of the rockfall is often uncertain,
and the surface shape of buildings (structures) is also different. When a rockfall impacts a structure, its impact dynamic
response characteristics are also different due to the different shape of the rockfall. The Explicit dynamic finite element
method in ABAQUS finite element software is used to carry out the numerical simulation of the impact of structures
with different surface shapes by rockfalls with different shapes, and the cushioning energy dissipation characteristics of
different buffer layers are compared and analyzed. The results show that under the initial conditions of the same mass
and initial velocity, when rockfalls with different shapes impact flat wall structures, the peak value of impact force
becomes from large to small in the order as cube>>cylinder (bottom) >>cylinder (side) >>sphere>>triangular pyramid;
when the impacting surface shape of the rockfall changes from “sharp” to “blunt”, the damage degree of the structure
impacted by the rockfall will decrease, but the overall deformation area will increase ; when the structures with different
surface shapes are subject to rockfall impact, the peak value of impact force is in the order of plane shape™convex shape
>>concave shape=>wavy shape>>inclined shape. The inclined structure has relatively better rockfall impact resistance.
Through comparative analysis of the cushioning and energy dissipation characteristics of rockfall impact when different

buffer layers are set in front of the structure, it is concluded that the EPS sand composite cushion has good cushioning
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and dissipation performance, and it has a broad application prospect in the actual rockfall disaster protection engineering.

Key words: rockfall shape; structure shape; buffer layer; impact force; dynamic response characteristics; geological

hazards
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Fig.1 Typical geohazards of rockfalls impact where

buildings or structures were destroyed
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Fig.2 Schematic diagram of rockfall movement
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Fig.3 Modeled structures of four different

shaped rockfalls
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Fig.4 Schematic diagram of four structures

with different surface shapes
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Fig.5 Schematic diagram of impact of structures by different rockfalls
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Fig.6 Numerical calculation model of the structures

impacted by rockfalls
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Table 1 Physical and mechanical parameters of materials

o %E/ PR/ Jm AR R/ AL
(kg'm™) MPa MPa
BAa 2600 25000 N/A 0.2
WEE+ 2500 32500 26.94 0.2
b+ 1800 35 N/A 0.28
IR ER 500 200 6 0.3
EPS 20 7 0.1 0.2
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Fig.7 Time history curve of impact force of

the rockfalls with various shapes
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Fig.8 Time history curve of the unit displacement

of the structures impacted by various rockfalls
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Fig.10 Time history curve of rockfall impact force

on the structures with various shapes
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Fig.9 Displacement contours of the central subdivision models when rockfalls with different shapes impact structures
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Fig.11 Time history curve of the unit displacement of the

structures with various shapes impacted by rockfalls
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Fig.12 Displacement contours of the central division models when the cube rockfall impacts

the structures with different surface shapes
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Fig.14 Displacement contours of the central subdivision models when rockfalls impact structures

with different buffer layers
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