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Abstract

High stress is the reality and the inevitable situation that deep roadway meets when being mined,
and the rock will appear the phenomenon of zonal disintegration. The new phenomena of brittle
ductile transition and zonal disintegration of deep roadway are simulated and analyzed by FLAC3D
software under the complex stress field. At the same time, the softening modulus influence on
deep mine roadway is also studied. The research results show that: 500 meters depth is the criti-
cal condition of deep roadway steady stress changes. Less than 500 meters, stable stress decreases
with the increase of depth. More than 500 meters, stable stress increases with the increase of depth.
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Figure 1. Failure characteristic of shallow zone (left) and deep zone (right)
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Figure 2. Computing model of deep circular roadway
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Figure 3. Stress level along the path of the roadway side under different depths
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Table 1. Mechanical properties of rock
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Figure 4. Principal stress difference along the path of the roadway side under different depths

4. REBBRFH TAREBENEN NE

ZESE, IGR/NT 500 m i, TR ) 22 AR E (B BE VR BE ORI R, SRR T 500 m i, R ZE)
F g (B E HEPRIE T K. T BABEYR 500 m £E 2 AT AU AR A 0 — NI FHE, T3 ANEE % 2 Frn .

AR B X SR AR X AR 4] 5 i, BAR R R

1) FEE VRO, BN EVE DI AR AW K. Hrp R X L B R SR P AR, 1T AR
5% DXV BB R . X AT RE S THARG TR S5 A BOR KRBRE T 9% TERAR ISR X A BE BRI 17 R &
JeE B — 5 By B TF A6 1R 3™ Ji

2) B DX R Bl B R I R T K e RGN, B IX T AL T TR A AR A R BR
I, B DX AR T8 A B A E B 2

MK 6 B HABITER A AL X R (s . B HRNE R, Al TR A AR # G K, HUR
WAL — BR T TR . M E VR AL 500 m i, FrRe BRI 20 R 338K, Rl H AR &
JEISE R, AL TR AL KA o AESR /N T 500 m i, (LR85 EIRBGE AL PE SR & LRSI AN K.

4. RUAREXREPEEZRHAT N

AL [ T A S ORISR, FEARE AR TRE T, AR RO S A BOR R RO . HR A
%1 s A AR R % B 30 MPa. 40 MPa. 60 MPa. 80 MPa #1100 MPa Ti4H, W 7876 A Rl Ak Ak A& %ot
FIEBINZ T E R (I 7).

A A A E A B a8 Frw, HARAER DR

1) BABEERRR, HIMAA A TRAL RN . S 30 MPa i, i HBAIF2 0y 0.081 m, Tk
fF%5 0.063 m; HEALELE Y 100 MPa i, #EEAIAE N 0.125 m, TARALEE 9 0.089 m, 34 KR 4> 5l

N 54.3%F1 41.2%.



RS SR R TE AL A

IR RHIE 73 T

FLAC3D 3.00

Step 11582 Mode! Perspactive
15:49:02 Thu Aug 292013

Rasca Consuling Group, Inc.
Mnneagois, MN UEA

(1) BEH300m

FLAC3ID 3.00
Sp 11748 Mase! Pesspactve
194948 Th Aug 29 2013

Rssca Consuling Group, Inc.
Mnnsapots, MN USA

(2) $H¥£400m

FLACID 3.00 s )

Step 12211 Model Perspactve
19:50:40 Thu Aug 29 2013

Rasta Cansulting Group, inc
Mnneapois, MN USA

(3) HE500m

FLAC3ID 3.00

oo Tive: 5 Z600m

Siep 12013 Wsce: Passperse
194618 Thu Aug 29 2013
Rotation:
x X 0.000
Y.4000e001 Y- 0800
Z 0000000 Z 0.000
2 Mego 3
Ang: 22500
Block Group
none
vedd

ssca Consuling Group, Inc.
Mnnsapots, MN USA

(4> H600m

FLAC3D 3.00 R

Stmp 13641 Model
19:45:45 Th Aug 292013

Retation
X0000E4000 X 0.000
Y:40000:001 Y- 0.000
Z 000084000  Z 0000
Dist 20500002 Mag: 3
Ang: 22509
Block Group
None
resseal
]

esea Consulting Group, ine.
Mnnsapois, MN USA

(5) HEET00m

Step 13540 Mode! Perspectve

194733 Thu Avg 292013
Retation

X 000084000 X 0.000

Y:40000:001 Y- 0.000

Z 000084000 2 0.000

Dist 20500002 Meg: 3

250

Block Group

None

el

asta Consulting Group, ine

MnnGapois, N USA

FLAC3D 3.00

[Job Title: = =800m

I
T
1

<

(6) $HK800m

FLAC3D 3.00

Step 15127 Model Perspectve
194803 The Aug 292013

ELROES
i
1Ay

ary
AT,

Rasca Cansulting Group, hc.
Mnneapols, MN USA

(7) H7K900m

e
AR
AARAANA.
W

y

Figure 5. Plastic zone development under different depths (green: softening zone; red: residual zone)
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