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Fig.1 Irregular dolostone roof after caving

b, HRE %K. XKEHE EEHAERE KK

ERTERHRHs &2, ahERREEER

KX TN A A2 5 N 8 2 g | i ik

K. B HEEZBOR, AR, ET B4, B

ERS LA RN AWM E)Z, B &5 U

H. ARRGET RO BPILZET R E %,

PR R 5 A By B i 2 S MR T — B B A [ k.
WH 2.

C T T T T T T T I heamp L L LT T T T T
T T T T T T T T s T T T T T T T T 1
C T T T T [ [ [T T 77T [ [ [ [ T T [
I I \/I 2! r—L_\/ I I /I I I
e
S iy
7 g 4 //
s WA s
S it H & s
e e
Saiys g
giRE S /»
o s
Py L
s B s
s o BWEESRY
s
d ya s

B2 HEREEREHE
Fig. 2 Schematic diagram of platy caving
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Fig. 3 Schematic diagram of fossa caving
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Fig. 4 Schematic diagram of roof deformation in goaf
2.2 ¥ H

R R T B R AR A TR A R R
HAMIE. FERANRERZ —ETE5IR S
KIERLNL ", 5 — AR XA BT A B 1 #R K 32 5 R
T3, WA R %A REOVHHEIE T 1, WEA
A BB S BT B R = B A B, IR R
WELE R BT HERBIR. 5ERE T H RS AR,
LEWIR B HIR 38R 5 TR, X i B HR
T R BE L o W BE = IR R K &R

HTTHATE BN BT R, 85 IR e
A =M R 9 (BRI O SRR 07 M B Rk
I BY TR , DA R OX SR TE 4 &

a. § MR 7 (SR %O BR — B RIOR. 5
VR TT R B A0 M P2 R 3 85 18 SO RS
JBRE . BT T (BRI AR AR R
AT B — E BB, I S BR B A AR TR RO

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

% 103

.5 H B T B R R B (R 3

AL

XTI, X AR IR AR A A A
FTRITUE » o 0 77 4R o ELAL O A B
JEE T 7 32X 88 TR AL 7 AR v BRI 9 X R v AR
A TEHE AL R R — BEN S 1 AT A R R
X T 32 AR KRB J1 BT A 76 353 F A B A I BE B
Hh g TN T e 6 B A A e 0 T OB IR X e RS
B HE B . TR B S 19 AL T 3 i o A 7 T AR
RBUFEAAE PO AL A 38 5 R h 2 LB R
BUET 1 RS, Bu BB A T A )™ AR IR, A
— I Fr BRI A 2 .

b, T HEB BN X FBIREE R EAE R
IS A5 R B 2 A A /N A B AR 5 /N A B
AR BB IE RE ) AR, 72 R PR LR R AR TR

E5 wameReEagiR
Fig.5 Dumbbell-shaped splitting failure of
phosphorite pillar

c. WM. XA BT HE LEH AR AE
FATF &4 b i) B 3 7 3% 3 B0 5 7 A ) BT 8T IR
BE M &8 FE 7™ AR Wl 45° 38 A1 1 B 410 i 35
XMBRE R =W TERNORG N IR L,
LK 6.

6 WHETERESR
Fig. 6 Shear destruction of phosphorite pillar
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Fig. 7 Schematic diagram of tunnel bottom surface uplift
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Fig. 9 Numerical simulation model
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Table 1 Physical and mechanical parameters of materials
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%% B/GPa #/GPa #/(D MPa (kg/m®)
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Fig. 10 Schematic diagram of monitoring points

arrangement in mining tuunel
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Fig.11 Displacemnet of monitoring points

under different mining tuunel buried depth
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