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Support capacity at roof cutting in mining of shallow coal seam

YANG Deng-feng, CHEN Zhong-hui, ZHU Di-jie, ZHANG Ling-fan, LIU Xin
(School of Mechanics & Civil Engineering, China University of Mining & Technology (Beijing), Beijing 100083, China)

Abstract: Aiming at the support capacity at roof cutting during periodic weighting in mining of shallow coal seam, according to
the nonlinear variation characteristics of immediate roof under unstable failure of abutment pressure, a systematic mechanical
model composed of upper roof-immediate roof support-waste rock is established. The expressions for support compression
quantities under the static and dynamic loading before and after the system instability are derived by using the correlation
analysis methods of catastrophic theory and rock dynamics. The formula for calculation the support capacity at roof cutting is
obtained and the main factors for the support capacity are analyzed. The results show that the unstable failure of immediate roof
leads to the roof cutting. The jump value of the displacement of immediate roof rock directly determines the amount of dynamic
loading. The support capacity relates to the cyclic weighting interval, upper load, thickness of immediate roof, stiffness ratio of
immediate roof and support and material parameters when the system fails. The rationality of the theoretical derivation is
verified by engineering example. The test results are of great significance to the support capacity at roof cutting and the
selection of support types.

Key words: shallow coal seam; roof cutting; support capacity; catastrophic theory; dynamic load

0 3l Wik U TR IR L0 S 2L, A Rt et
o R DAL ML B A A R, JL R vk PERCRIBIESRIE, R,

VR TSR B A O R I SRR RS FEI A A2 27 AR B L TR 2 4,

SR T 50 B TR (0 A T, HES ARV SO S e ST AR i o o TOURR Eh

PR L B . WAk UMD Katses  SHERRBRRA R, (HRX T IRk

RET 2T EEESEN, AT LeWERTE  REREEREREES B . EREARTURIEZ |

KIMGHB . ITER, FERSEE e <85

it

B S RO AT T G BRI IR TAE . 2R BE&WE: EXE OO R R (<9737 it %D HH
Bl TF 2 & K AR B, THb SRR (2013CB227903): EZR BARFREEIH (U1361209, 51234005-1)

s HEA: 2016-05-19



$ T 2

Py, S BT TRURVIVE IR Z TR SCAR TAR B 00 7E 287

SO B RN G A, BB AR m et ,
BRI I far 380 AN R, 3 il B T AR 1
I RBE KA, HIRATIR LB A ERIRVNE, ER
X BT RN, i ETE 25028 .
FARTH L, —E R Rt B EHLE, X BTN
(3 S TR, X ELRR TGN S 7 A o ey sl p 2 A
F o DI RS 52 2032 J5 2 eh e 28 2 3h i 484
FIRLRE, P SRR IS A T SER MR AR AR T R AR
PRI, R AR HE sl i 280k 5 1 R 20 M ikt 7E T
WA SR TARR S B 22 B 2 Rl 3
3 HT 7 1 R P ek b s 5 TRT FOBE 9 1, T B
RN S5 T KR T D, T 5% B0 B g
BRI 7RI R P S 22 T, B R AR
XTVITUR A 1 I S 2R A AT BEAT 700 o BRIk, WF 5T
DI T he R R R v sl A BB A A T IS 2RI
E A FE SCAAT R, € DI TR A I (R SR B T
YRR BA EEE L.
ASCLLEETTONIT FE0 G2, 37 i S AR T - EL 2 T3
SRR T 12 R G IRYE RGERA R
Falt ELAR T AS T SR, 34T R GEFRAL T 5048
WE: FEEAIIFHERIENE, i R E R
ATy s 3R H R RSO 3, BET RSk AR
AR IZh. wr e A S, FheE I Thd R
SRR TG DL, BE S B  TAR T .

1 KRTIBRSHT
1.1 HZFEH

IR E TR 8 R L EAERH N 2R T
DUMA RS ZIE3), FEARTRT RS M EE R, &
T BEIR/IN, SRR AT AEJRBEFT 7 K 2 T A B 56 A W
MR B DI, RIUCNEAR MU, wRE
Kitzapag™ (Ll D,

Bl 1 ARM TR ER 55
Fig. 1 Tension-induced collapse of roof*
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Fig. 2 Simplified mechanical model
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Fig. 3 Mechanical model for surrounding rock and supports before

and after system instability
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