ENET AN KU 55 Z5 ] LRSI Vol.6 No. 1
20244 2 H JOURNAL OF MINING AND STRATA CONTROL ENGINEERING Feb. 2024

Sy, B, FhEREE, . AN EAE T A RIRL S G TH S B R ET]. R S R ] TR R, 2024, 6(1):
013035.
ZHU Jianbo, BI Shuo, SUN lJiaxin, et al. Spallation characteristics of surrounding rock with structural planes with different stress

wave transmittance under dynamic load[J]. Journal of Mining and Strata Control Engineering, 2024, 6(1): 013035.

ST EAEH T A BN 71 E N S E s R RS
REEY E OB, RRAY, BEAT AR T 47

(1. KR KM TREGAS 2B KESLHRE, RE 300350; 2. WIIKY TREEMEE SHAGIT LA ESLRE, R ®Il
518060; 3. IR IRIBL =S SHEERERT TR, 1A R 518060; 4. REH T R HAMM SRR, LT KiE 116081)

B B By A FHAhBEsEMET, BMEEE, RERESRHELEZR L)
HABRESFTOEEAE, AFHBEAFTRAT R, BLE NIRRT S8 7] B & SHH 24
& B %5 AR AFIE, 5 3 ABAQUS/Expliciti# 2 & & 77 4 & A 254 & B 5 MR A, JH48 4
FRRBRERBERALSEHE, R ARSENMEMBRIZZE. 25, AN REF
KT BEARRE B NI TR, AREREY: MALSHBIIEIRE A e, KR
A ARG R SRR KE R, 58 R ESH A 6 R AR K EN 5454
BRALREAL K. @R EHNBEMER S LS ) EAERNT B S £ TEHE@HR, K27
HEHMEMOR P EMBLTREHIR. FEBEE TSR K EHHEHNTIE L B HK
IR %o B 5 R AR E, 35 A b AU R 4 %’J@zﬂmo WA R A R AR A e, FH R
W E AT A & B B s R XK R BAR AR BOR T LM B AR, BB E R
F-LEAM B ALY IR, AT LLE R VT A Ada %%“i%m&ﬁﬁﬁ

KR B, SMd; Fasi, BE

FE5 %S TD31 XEkFRERS: A X EHRS: 2096-7187(2024)01-3035-12

Spallation characteristics of surrounding rock with structural planes with
different stress wave transmittance under dynamic load

ZHU Jianbo™, BI Shuo', SUN Jiaxin™*, BAO Weiyue™, LIAO Zhiyi', WANG Yao™’

(1. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China; 2. Guangdong Provincial Key Laboratory
of Deep Earth Sciences and Geothermal Energy Exploitation and Utilization, Shenzhen University, Shenzhen 518060, China; 3. Institute of Deep Earth Scienc-
es and Green Energy, Shenzhen University, Shenzhen 518060, China; 4. Institute of Rock Instability and Seismicity Research, Dalian University of Technology,
Dalian 116081, China)

Abstract: The mechanical characteristics of the structural plane are determined by surrounding rock structure, the
location and tensile strength of the structural plane significantly affect the propagation of stress waves in rocks. In
this research, sandstone was used as the research sample, and laboratory experiments were performed to invesiti-
gate the failure characteristics of the surrounding rock with low stress wave transmission structural planes. The

ABAQUS/Explicit numerical model of the surrounding rock with high stress wave transmission structural planes
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was established. The experimental results were used to verify the model. The failure characteristics of the overall
chamber's surrounding rock under different conditions of high transmission structural plane tensile strength, posi-
tion, and incident wave amplitude were studied. With the increase of the tensile strength of the structural plane,
the length of the surrounding rocks' spallation with low stress wave transmission structural planes gradually de-
creases, while the spall length of the high stress wave transmission structural planes is irrelevant to the tensile
strength of the structural plane. The surrounding rock with high stress wave transmission structural planes often
fails before the structural plane under the disturbance of stress waves, which is different from the mode that the
structural plane fails before the surrounding rock in the experiment of rock bars with low stress wave transmission
structural planes. When the high stress wave transmission structural plane is far away from the free end in the
chamber's surrounding rock, it does not affect the location of spallation. When it is close to the free end, only the
structural plane fails. With the increase of stress wave amplitude, the failure modes of surrounding rock with the
high stress wave transmission structural planes are: no failure, intact surrounding rock-structural plane tensile

failure, and surrounding rock spalling failure — structural plane tensile failure. The results are important for the

safety and stability of underground chambers.

Key words: surrounding rock; structural plane; numerical simulation; spallation
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