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Design Selection of Passive Flexible Rockfall Barrier for
Resisting Rockfall Impact
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(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract ; Taking residual interception height and falling rock buffer distance as the key technical indexes to e-
valuate the deformation performance of passive flexible protective structures, a new passive flexible rockfall bar-
rier for intercepting and buffering the impact energy of falling rocks is proposed. Based on ANSYS/LS-DYNA,
general finite element analysis and calculation software, three types of ring net models are established, and the
energy consumption and deformation performance of ring net are analyzed from three aspects: maximum energy
consumption, residual interception height and falling rock buffer distance. The results show that the ring net with
vertical support can effectively reduce the buffer distance of falling rocks and increase the residual interception
height of the ring net, but the maximum energy consumption of the ring net has decreased to some extent. Com-
pared with unsupported and double—supported ring nets, single—supported ring nets have the following advan-
tages: the maximum energy consumption ratio is relatively high, it has the function of rapidly attenuating the im-
pact energy of falling rocks under the action of instantaneous impact load, the buffer distance of falling rocks is
small, and the protective performance is basically not affected by the impact position of falling rocks. Therefore,

the single—supported ring net should be preferentially used in rockfall protection projects such as the slope with
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the rockfall barrier laying position close to the road, the horizontal laying of rockfall barrier in the steep slope

and the secondary protection.
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Rockfall buffer distance

(a) Buffer distance of falling rock
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Fig.1 Buffer distance and residual intercept height
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(¢) Double-support ring net model
B3 3MEXANTERN

Fig.3 Three forms of ring net
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Fig.4 Representative impact positions of falling rock
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Tab.1 The mechanical properties of the materials

Flastic Densit/ Yield Poisson  Ultimate
Type  modulus/ (ke/m®) strength/ " trai
GPa g/m MPa ratio strain
Rockfall 30 2 500 - 0.3 -
Ring net 177 7 850 1770 0.3 0.05
Support- 5o 7850 1770 03 0.06
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Shackle 150 7 900 - 0.3 -
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Tab.2 Velocity of falling rocks under condition 1

m/s
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(dIL) support support support
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Tab.5 Limiting impact kinetic energy of falling rocks

under condition 2 kJ
Impact position Without Single Double
(d/IL) support support support
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1/3 408.1 221.6 254.3
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M 3 il LU 3 e B 8 W3k 5 4%
Il 5 B0 A DR 285 B 6T 7 #1997 A% BIR 3 8 it o <5 437
BB ZEA R, bl (78 d/L=1/2 i}, ¥ 1 1)
e PR B R AR b R T Al b 437 U A R S S
IR IE I 8 JLART Hp e A R 9 A e i 07 B2 AR X A
e {HUR ) — bl A L T TG SR I
SCAEIRTE I 1 7 A1 W IR 335 2045 A () A 2 10T e
{ELBA ST PR BRI 0 3% A1 114 W 52 S O BT A , A o 7 ]



5 5 4

KB , &5 < P07 A0 ol 3 2 M B 4 I A BETT i R 43

T AR AT A 2 0 0 A 1) 4 % 1 AR LA
I I 11 B AR 7R 3 e
B8 45t TR A I I 1Y) fe R AERE |5 L P R
A A E AL B A AR
100

4
90
—®— Without support
80 = Single support

—a— Double support

Pl%

70"

60 |-

50 :
1/6 1/4 1/3 12

Impact position (d/L)
8 AEIRFEMERKFEREGLL
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