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Numerical simulation of stress distribution and displacement of rock strata
of coal mines by means of DDA method

JU Yang, ZUO Jian-ping, SONG Zhen-duo, TIAN Lu-lu, ZHOU Hong-wei
(1. State Key Laboratory of Coal Resources and Safety Mining, China University of Mining & Technology, Beijing 100083, China;

2. Beijing Laboratory of Fracture and Damage Mechanics of Rock and Concrete, Beijing 100083, China)
Abstract: The discontinuous deformation analysis method (DDA) was employed to numerically simulate the stress distribution
and deformation of rock strata during the excavation in a coal mine. In order to verify the efficiency of simulation, the
numerical results were compared with those of a modeling experimental measurement. It was shown that the variations of the
stress field of rock strata, deformation and displacement of discontinuous blocks, strata collapse and abscises could be

efficiently figured out by means of DDA method. There was a good agreement between the DDA simulation and the modeling

experimental measurement.
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Fig. 1 Three typical contact models for blocks
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Table 1 Mechanical parameters of rock masses
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Table 2 The geological properties of working face 2171(1)
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Fig. 2 Section of model along the tunnel direction
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Fig. 3 The stress distribution in rock stratum during excavation
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Fig. 4 The deformation and displacement of top-level rock

strata during excavation
(6) M TAEMMELS] 260 m I, R4
JERIE Nl ARN s A . ARG
J3 AV 2 B AR AR N b BT RIG YK,
A 2 A T R ) A AT 7 [ 4R 8K, H
W BT A LA, W 3 (D). 4 () P,

* X THAR A

4 SKIGIGUE

T BGAE DDA B R, AT T AL
PIRERERIRES, B S MAR B RLRIS R AR
BB S b RSE, BLA TR S S BN 164 m, .
PR 1.8 my JEME 8 my THMUE 1542 m, 4
JRIRHR - 2 - AL 48 J2. BERIZRPELL 1:
100, FRHCEE 42 m. & 1.64m. %/ 0.25m, £
Hi 22 (1) b3 A 2 EE A T e TOUiGE hn 2 i o 119 A 34K
o BRUM R 4 B RS AL R, ERER
FHY @b, Rife/ T 1.5 mm; BREEER T AH A



272 s

LM ¥

2007 4

K BLRLZERES R 3 JZ AR = BEdy s APREHECEE
PE WL SCHR[25]e BRI R EE A 100 12, BERU TR
mE Ok 1.8 em, £ 2 h #E3E 3.6 ecm, TR K E 260 cm.
AT I EARRAR I, BB E RN T AR, KRN
A A RN, SRR R R A A0l
K, VEAIE LS W SCER[25]

B 6 4l TR R B R TR 25
f50t. SERMISE 3 (d) ~3 (). 4 (d) ~4 ()
(RITH 545 S xT b 2 W : DDA BEqUh &6 S 5 BRI 00 1 45
R 1M M

B 5 fRMREIAE R A
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Fig. 6 The experimental observation of deformation and collapse
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