SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

Y R = AR S1=Rsd == VR SRR
FRA T RER L R T4 5

SIAA:
WRA, ST, BoEuE, A BREEh e N ARE LA S E R R AERTIE )] BB EOR, 2024, 52(6): 1-13.

CHANG Jucai, QI Chao, YIN Zhigiang. Study on the dynamic response characteristics of surrounding rock in high stress tunnel under
blasting disturbance[]J]. Coal Science and Technology, 2024, 52(6): 1-13.

TELR R View online: https:/doi.org/10.12438/cst.2023-1177

AT ARG HAh SCEE

Articles you may be interested in

S e s AR T L ARUE 1 22 )2 R i HOR
Multi—layer control technologies for surrounding rock stability of dynamic—loading rock burst roadway

JERBIFFAR. 2019(12)  http://www.mikxjs.com.cn/article/id/7dca6b01-e2e4—423¢—91dc—8f4043575449

IR MR VSHIYN LT e R e S VR /Sn PR U R

Mechanism of connected instability of “rib—roof” in deep large section chamber under dynamic disturbance

JERBIEFFIAR. 2021, 49(10): 23-33  http://www.mtkxjs.com.cn/article/id/Oc72ddac—ff77-4acd—9f23-80b6644eh38h

WA TR A T e e 2R ool PR BT IR 5
Research on rock burst prevention of high static coal seam in hard roof working face

JREIRBLEFAR . 2019(3)  hitp://www.mtkxjs.com.cn/article/id/9573fe5f-2b1d-4d89-b04d—-05h9ealeSeed

et i) AR Sh T BEALBIL R A SRR
Study on failure mechanism and acoustic emission characteristics of outburst proneness coal rock under dynamic and static loading

JREIRBLZEF R . 2021, 49(3): 57-63  https://doi.org/10.13199/j.cnki.cst.2021.03.006

% &SI SR A A A TR AR SR AR AL

Instability mechanism of narrow coal pillar roadway floor considering dynamic load disturbance

TERBI2AFIAR. 2022, 50(2): 56-64  hitp://www.mtkxjs.com.cn/article/id/453 1 ea84-2048-4804-adca—2ah6dce7799f

IVIE) ol SN Pty 2 NN 4 S )

Sensitivity analysis of roadway surrounding rock deformation factors under dynamic disturbance

JERBFEAR. 2020, 48(5)  http://www.mtkxjs.com.cn/article/id/ac851296-267d-486a—-9085-37765f20be0f

KHEMIFE AT, RAFHHEZTHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2023-1177
http://www.mtkxjs.com.cn/article/id/7dca6b01-e2e4-423c-91dc-8f4043575449
http://www.mtkxjs.com.cn/article/id/7dca6b01-e2e4-423c-91dc-8f4043575449
http://www.mtkxjs.com.cn/article/id/0c72ddac-ff77-4acd-9f23-80b6644eb38b
http://www.mtkxjs.com.cn/article/id/0c72ddac-ff77-4acd-9f23-80b6644eb38b
http://www.mtkxjs.com.cn/article/id/9573fe5f-2b1d-4d89-b04d-05b9ea0e5ee8
http://www.mtkxjs.com.cn/article/id/9573fe5f-2b1d-4d89-b04d-05b9ea0e5ee8
https://doi.org/10.13199/j.cnki.cst.2021.03.006
https://doi.org/10.13199/j.cnki.cst.2021.03.006
http://www.mtkxjs.com.cn/article/id/4531ea84-2048-4804-adca-2ab6dce7799f
http://www.mtkxjs.com.cn/article/id/4531ea84-2048-4804-adca-2ab6dce7799f
http://www.mtkxjs.com.cn/article/id/ac851296-267d-486a-9085-37765f20be0f
http://www.mtkxjs.com.cn/article/id/ac851296-267d-486a-9085-37765f20be0f

$E52E5F 6 M CA =3 N Vol. 52 No. 6

2024 4F 6 H Coal Science and Technology Jun. 2024

R BE 5 23

|§| T TR] RS WL R, S RS A R TR, HRREER, 2024, 52(6): 1-13.
o . CHANG Jucai, QI Chao, YIN Zhigiang, et al. Study on the dynamic response characteristics of surrounding rock in

high stress tunnel under blasting disturbance[J]. Coal Science and Technology, 2024, 52(6): 1-13.

%hﬁ]#ﬂﬁfﬁ Ehi

BRI TN E N DEE RS 15 W M FFIER 5

FRAZ K 8 ERLEY, ey 2T £ E #
(1. PR TR 0 2 2 RO R T S TS S0 s, SR TR 2320015 2. ZRIE TR 0 r TR, L0 R 232001;
3. BRI TR LA I % G R a2 i L AE hol, 2R 232001)

 E:ARIRFERMMAGBEE S EHH BRI BEABGERA T A Frar, K TAAMAEDL
RIEPWRER N, R B BIBERHZNEOBERE R NG 554, oG ROGEEY
ﬁ%%i@%mﬁ%ﬂ WRIBALEN B A AR BV BE B AR P 69 1 35 AR B AR 3 /v AL, A
HREW. RAAFZEMERFERL, BH AT AEPR, RIEANEREHEFREEYE
75‘1 50%, BAEGTBRBALEEARCESE, BALAE LR SH4TERHE R, XRAERE
ENGBAEEEK-TH, THERZARTWMESEIHw, AT, BRIy ARG IESE,
BAEKEN G, B LR T A RE ST BAT X P I ERERL, REEHE @B R TRAT L7
Y&y AEE B TR Z I B0 IR aL R4 4L, Efﬁﬁi%%h&ﬁhi BB X B
D FLATAS R BEN R PR T 09 SRR R B, B R AY AP SRk R 2, Wl R AR AN
DA TR P N AR ¥ K, N AR RR R RJE A K T AR AR FR A58 B, F8A
BEBEREHBEBH TA—RREND AR, AT EAEESFEERBKRELEER, 53
HEMER, THEAREEATN T LIRSk TS L
KB S kA G BB B RS B
qPEﬂﬁ%,eT;:11)3zzfrD353 XEkFRERD: A X EHS:0253-2336(2024)06—0001-13

Study on the dynamic response characteristics of surrounding rock in high stress

tunnel under blasting disturbance
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Abstract: This research delves into the mechanical response of surrounding rock in deep coal mine roadways under high static and dynam-
ic loads, utilizing similarity simulation experiments. The focus is on the stress and displacement fields during distinct phases: original rock
stress mining-induced stress, and blasting disturbance. Integrating fiber-optic technology for circumferential strain field examination, the
study characterizes rock failure and investigates the rules governing stress wave propagation post-blasting in different coal rock masses,
and the consequent dynamic roadway responses. The research results highlighted substantial stress reduction in roadway roofs and floors
post-excavation, accompanied by a 50% expansion in stress concentration during mining. Post-blasting observations revealed extensive
roof rock stress relief and increased stress along the roadway's left shoulder. Shallow surrounding rock showed expansion-deformation,
with displacements in support structures due to shear slip faulting at the roadway shoulder. Stress wave disturbances induced tensile cracks

on the roadway's left, leading to macroscopic fractures exceeding support field heights. The study observed pronounced tensile failures in
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rock roofs and floors, and combined tensile-shear failures at the shoulders. Stress wave attenuation is fastest from low to high impedance

mediums, slower within identical mediums, and peak values escalate when transitioning from high to low impedance mediums, surpassing

the roof's tensile strength and causing significant rock deformation and instability. Conclusively, blending the theoretical model of stress

wave continuously passing through layered rock mass with static-dynamic load superposition principles, the research suggests blasting

parameter optimization for enhanced impact reduction and robust joint support in roadway constructions.

Key words: high static load; strong dynamic load; tunnel surrounding rock; blasting disturbance; high stress
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Table1 Proportioning parameters of similar materials in

coal and rock mass

AR Jitt/kg
A OEREE, O BER . -
MPa W RS Wikt Ak
WA 081 4:15:15:70 1912 7.17  7.17 33.46 26.50
W 045 6:15:15:70498.0 12.45 12.45 58.10 64.60
MAErE 081 4:15:15:70388.0 14.55 14.55 67.90 53.89
bew) 025 4:50:20:30272.0 34.00 13.60 20.40 37.80
2 0.19 8:20:40:40 942 236 472 472 11.80
k= 025 4:50:20:30 5344 66.80 26.72 40.08 74.20
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Table 2 Similar parameters of bolts
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MPa TEARE/%

FORERL AR JUATARRIE BAZ/mm

HEFF 32 20 22 >700 >16
AL T 1 1 1.1 >21 >16
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Table 3 Similar parameters of anchor cable
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PSR R AL LA HAR/mm MPa HEAHR/%
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AL 1 1 1.1 >60 >4.8
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stratophy rock mass and experimental results
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