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Dynamic Response Analysis of Rolling Stone Impact Pier Based
on Pile-soil Interaction Effect
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(Chang’ an University, Xi’ an710064, Shaanxi, China)

Abstract: The rolling stone disaster will directly affect the use of the bridge structure in the mountainous
area, and even lead to the deviation of the bridge pier, the falling beam and even the collapse of the
entire bridge. In order to simulate the dynamic process of rock-rock impact piers more realistically, this
paper combines engineering examples to establish a finite element model, and introduces the theory of
collision dynamics analysis and the principle of numerical analysis. The LS-DYNA is used to analyze
the structural dynamic response of different rolling stone quality and different rolling stone speeds.
The research shows that the greater the mass of the rolling stone and the higher the speed, the more
significant the impact on the pier damage.

Key words: bridge; rolling stone impact; rolling stone quality; rolling stone speed; dynamic response

Erxt il X R A AR R, ENAMEE S 1BOL, IR TR A bl s AT P,

JEAE - LR R BEREE 2R T IR At A R A TR
TERG AR BT AE OSSR B A 1 I

2002 £ XIHE R, Wik 15 ANz i LS-DYNA i
e SRR SR Eh S R AT T T T
33 7 R P AR T AR T 43 A SR R
I ASTLRRT R 2 M, RGBRE, VRIS A ohil
HABEETERAL, BB T AR A ER, &5
BE. AR, T AR AR FouE o DR
Wi 1, Philipe %5 Ji& T 424 A1 0P bbb L bR 9
W, o3 # TiREE PP BOE EE A b S IR R

YR AHA: 2018-09-26

ASCEAET JEHE - LAEA K LRSS R SR
RIDFFMET, WAt GES BRI, A
BRI h D . g . SCBEEALLRE . A
5 IR .

| RRETHEENFEERBELITE

1.1 ik
EAEETEOE — AR IR 2 EARSAE AT RE 1
N, W REIPPEHES A JL RSt Kb

E2WH: EXAAPHEEERIBIE (51408040); Bepis A AR GBI A S H (2017IM5110)
PEERIAY: $BA% (1992-), B, WIBIERA, WiEMFEd:, TENFRRE LN S INE.



18 L N DO - N &

i (A % B = W) 2019 4

AR O, Rl ) 2 B 2 IR
PORRR AR, R ) ST A

A ANSYS/LS-DYNA iz 1y 4 it
BT, DFEs T

1.2 HfhpliiE /48
L2.1 Hefi i R AR B

£ LS-DYNA ¥+, ik 2 [RIAAH Bl (R
Il R AT H R 2 R S SRR G 2
B SORTRE S A P 2 T Ao S B 7,
1.2.2 ffph 2 A 23

£ LS-DYNA e rh 94 =R RUAT Al .

L NTE 73 NN 1T 3. S TR £ L

fEiR A b i R R BE AU, AT
P BUE O AV TR, RN SIREE LA,
A D e e 28 TR g 3 A5 v TR

1 AR IGE 1 e ity SR A BROT AR

Fig.1 Finite element model for impact test of reinforced

concrete beams
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Fig.2 The history curves of impact forces
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Fig.3 The displacement of the mid-span nodes

BB R, AR IR E A,
RIRE A 7 G os Uh ST ],  BAT IR Y o o S ) A
Fefk, 20% T ihididEpy R, (B REREER
24, MEERRB R IUA ZHOL IS & BT,



AR

FTHE - VR RO AR T T ) i 1 53 #r 19

R HREERSXREXLL

Tab.1 Comparison of simulation results with experimental

values
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Tab.2 The table of working parameters
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Fig.4 Time history curve of impact force under different

working conditions

33 4

30 A /

*

Z &

S 27 /

g@ 24 A o

= 2 /

i ) o it J
18 T ‘/
15

IH1 T2 TH3 T4 TS
TH
S NIRRT 5 ol R o
Fig.5 Peak value change diagram of impact force under

different working conditions
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Fig.6 Displacement time history diagram of the top node

(10100 nodes)
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Fig.7 Displacement time map of the impact site node
(138228 node)
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Tab.3 Bridge pier damage statistics
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Fig.8 Time history curve of impact force under different

working conditions
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Fig.9 Peak value change diagram of impact force under

different working conditions
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Fig.10 Displacement time history diagram of the top node
(10100 nodes)
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Tab.4 Bridge pier damage statistics
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