3T 1 (77 DO NEE S Vol.37 No.l
202341 H Journal of Hunan University of Technology Jan. 2023

do0i:10.3969/j.issn.1673-9833.2023.01.003

YT DDA Jiikitatlnt e fai g sg i

PREM', BRE', BHE’, R’

B

T

(LR R AR TR, W WS 411201; 2.7 VOl TRMERIAGIRA, 75 F§T 530200 )

HOE. RIECEABBEGRRARBNEH T, 4B R E eI P ARFE AR RS
AR, PEYRERIPHRAA, FEANAAEZCETHRELE I A FIR, AR, RAFELETHS
# (DDA) 7k, @it stk E % o #t AT E A, SRREA R RSk, A TMEGE R peaind
BAR BTG RS, BRRRE ST P s, BEF, TR T4 AR EE o EMES T, K
{AREMLER AN, ABE D ARHEF R ERERR, BB RAFEIFF G ERRT H5E; 4%
HAH T NARBEFARREAZFATE, FHHEMERR, BMERE AN L EWR BT Ha 3 ToLed
IAER,

REIA . ASGEEE; @RS FEL LB (DDA) 5 D ABRHEN; HEME; MMM

RESSES: U455.8 MEAARERE: A XEHS: 1673-9833(2023)01-0016-06

BlxiE: mAR, BA=%, 5FE, 5. AT DDA Z k0 A S EMESI[I]. AT XF
FI, 2023, 37(1): 16-21.

Probability Analysis of the Mucking Shaft Blockage Based on

Discontinuous Deformation Analysis
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(1. School of Civil Engineering, Hunan University of Sciences and Technology, Xiangtan Hunan 411201, China;
2. Guangxi Road and Bridge Engineering Group Co. Ltd., Nanning 430071, China )

Abstract: Taking the super large diameter ventilation shaft project of a highway tunnel as the research object,
in view of the great risk of blockage and serious effect on the construction period of the small-diameter shaft
mucking in the ventilation shaft construction center, considering a discontinuous deformation dynamic process of
the shaft rockfall, a targeted probability analysis of small diameter wellbore rockfall blockage has been carried out
by adopting the discontinuous deformation analysis (DDA) method based on a numerical modeling of wellbore
rockfall, taking sphere as the basic block unit, with ball particles bound into blocks of corresponding shape by using
the binding algorithm, followed by a simulation of the collision and friction during block movement. The numerical
simulation results show that in order to avoid the blockage of the small diameter mucking shaft, the size of the
rocks and the size of the blocks thrown into the mucking shaft must be strictly controlled; the more serious the over
excavation and under excavation of the small diameter mucking shaft constructed by drilling and blasting method,
the greater the blockage probability will be. The simulation results truly reflect the engineering practice of the

working condition of the mucking shaft well.
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Fig.2 Rock block simulation schematic diagram
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Fig. 5 Wellbore model of inner wall with different flatness



13

FHZEARL, %5 JET DDA JrikRHERE I RIS ZEM R b 19

24 AEBESHAENL

U AR B A AR S PR A e s 5 0B
T2 (WK 6) , Geit &M, ki Fakdi i s
JUUPEAS I, A KRBEANESROARD HE
Jiti TR AR PRI O, TSN R R ) 5 H 4L
AT AR, B 7 BB S SR B R K
AR A AR R RSE A, 1A e imi
RIEHTE, IEHTENKS5I8 0.2, 04, 0.6,0.8, 1.0 m,
RGBT S5 (JEFLIREE N 3.0 m) AR kil
BU3.0 m, A AR i 9 b M 2 Bl RS A A,
Z R RN A A Y B v BB AR, SO E R S
o S8 e RAEBRE M 4.0, FeAyd T 32 Fhg e,
FHRSE R (02mx02mx02m) ~ (04 mx0.4
mx08m)~(1.0mx1.0mx3.0m) , HZERHEK
RAF/NFHEER (1.4 m) B EHE i sE 2En
BEAARAG, ARGt SR, (B R R AT
20 FlCA B R A TR R ST 5 0 M. A B i X
R A BRI A X6) A THA 22 TR B

FHRSHBEIN T . %E p=2.7x 10" kg/m’, i
PEBLE E=10" N/m®, JARA L 1=0.28, 5 He ] EE 5 [N
=022,

Bo HEMAHER
Fig. 6 Rock blocks at the site

a) Bifl ]

b) HE7Y 2

e) A5
B 7 #ayaiEs
Fig. 7 Rock block model samples

c) KRl 3

d) iR 4 f) HR 6

3 HEHEMERITERS SN

FEOPH ARG 32 FhE BRI R T 9 20
FE PR 4 RN RDE R AZ KRR, 1T
A PR 20 YR BEHLA HEM A TR, 3t
AT 20 x 4 x 20=1 600 EMABAALS . BLLlIT5E
KB NI BT = ER0RL AR 14 228 T8 43 i B4

(PDDA3D) 7, SZGeit AN S M, Fifs
GORNE 1 R, B8 FIEL 9 433y 3 FEME R 5 Bk
JRE 6] B 5% 2R PR RIS ZE LR Sl A2 KPR R I, 181 9
HE R BALN me

R AETFEEHGEREREEMEDTEMUER

Table 1  Simulation results of rockfall blockage probability

analysis for wellbore models with different flatness
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