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Abstract

Based on the discrete element theory, a particle model was made to simulate the process of rock-
fall impact to shed cave under with and without backfill soil and the impact effect of different parts
of the shed structure was studied and analyzed. The results drew conclusions as below: The stress
response of the same part was different and meanwhile, the dynamic response of different parts
was neither different under the action of rockfall impact. The shear stress is taken as the control
stress near the impact position of the falling rock, and the failure form is shear failure. At the end
of the roof, the normal stress is used as the control stress, and the failure form is extrusion failure.
The impact effect of backfill is less than that of non-backfill, which indicates that backfill has very
good buffering effect on rockfall impact, and the layout of backfill has an effect on the stress dis-
tribution of roof under rockfall impact.
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Figure 1. Design drawing of shed tunnel structure [13]
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Figure 2. PFC3D model of rockfall and shed tunnel
E 2. %A, HiiF PFC3D RE

- B FESE F AL ORLVE 15 I SR D7) 1e0 M JEE
i TR
Dens (kg/m®) fric Kn (N/m) Ks (N/m)
EA ball 2600 0.5 le8 le8
[H]4H - ball 2000 0.5 le8 le8
WA ball 2500 0.5 lel5 lel5
AT SR AT KRGS ) AT SR AT AT RESE AR
HiH B LA NIl B2 Wl SHEE SHE EL 4
pb_kn (Pa/m) pb_ks (Pa/m) pb_ns (Pa) pb_ss (Pa) pb_rad
LM ball lel5 lel5 lel5 lel5 1

3) BBE - ZHbRE

R S2E[15]. TREHE T 16]. #8124 [17]. PARAHSRSEARIS SC[18] [191/0 7347 (Al HH £ %

HbrsE, FREARINE 2 .

Table 2. PFC3D numerical simulation macroscopic parameter results of Triaxial test [8]
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Figure 3. (a) Layout of monitoring points for roof; (b) Layout of monitoring points for Stringer, pillar and base
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Figure 4. Symbol of three-dimensional space stress [11]
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Figure 5. Stress-time history dynamic curve of each monitoring point in the horizontal plane of the roof of the frame shed tunnel
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Figure 6. Maximum stress distribution curve of each monitoring point in the horizontal strip of theroof of the shed tunnel
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Figure 7. Peak stress cloud charter of roof of shed tunnel
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