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Stability analysis of surrounding rock structure
of large-span tunnel passing through coal seams
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Abstract: Focusing on the research hotspot of large-span tunnel passing through coal seams, and taking Chongqing Huanshanping
tunnel for example, some works on defining the large-span tunnel and the mechanism of interaction between surrounding rock and
support structure was primary conducted, and then on-site monitoring and numerical simulation of the stability of large-span tunnel
passing through coal seams were carried out. The results show that the effect of equivalent stress concentration in different part of the
tunnel structure has different sensitivities to the change of flat rate, the most sensitive is arch spring, and the crown is the least. Due to
sharp stress redistribution when the tunnel is excavated through coal soft rock mass, tunnel crown settlement increases greatly; and
the plastic zone can also quickly expand along the coal seam. Specially when the weak coal layer is intersected by the tunnel, the
effect of bias pressure becomes much larger and the bias pressure increases with the coal seam steepens, so as to easily lead to the
failure of surrounding rock and support structure. Therefore, it should be dealt with carefully during the design and construction.
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Fig.1 The geological profile of Huanshanping Tunnel

3 KBS g PEREE RUE PE S i A 22 0 i

31 BERXWAB o

b i s S e R A R K S S
TREHUFS AL ARTBCIRDL, A SRR IE A XA
TRRERESE, T2 UM IRERE , S sl e LU A R /K
SE B VIR . AR S 2555 o [ e
BRI 15 0T [l s I KN AWK s A 58 4 I A

M A RS TE I, B TE 15 56 W ) 1R 52 A
KU, A A BT R BT L 4% B s T 61
L=045x25"w D
A SHEAESN; o ATELEWEE, o=
1+i(B-5): B ABFIETEE (m): i 4 B &) 1m
I FELE s D eieR (LB =5 m WA T 534



268 b +

b 2010 4F

Bi=0.1)
RS ERIE, BYWKRT 10 m, #ATHL
i=0.1, MimmaX (1) wIfiifb Ry

L=0.045x2"(5+B) (2

B FIRILPEREIE, S =4, B=15m, L =72 m.
32 REEP
MR SEREHAE KBS L . /NG 1T ) R R
SRIPIEATA, T8RS FE PRI AT v FE S N R, R
T HRG A, mAEARA K, SR ARk
T, KBTI T A AP AS S AT i > TEAR 1)
BEIL AL, B0 B A ) 255 46 1) 0 2R 1 e AR AR
KA i P2 (R TE A2 R TS 5 [E T
PR — P2 L, BRI EES LL A PR R IE 4
PR e P e 2 Be v () — A B e AR, T R
IG, AR TR S, JF HILFHZ R RN ) &
IATAE T, JRIHARI N R IR, PSRRI
RS D), VS EAR S, STERECR R il
VAT Ry T B AT A W)
H

P=—"" (3)
0.5B

A PR HOARBERIE (m). X3
WEER%E, H=8m, B=15m, #P=1.07.

TR, K T f KA Sk
FRAEREE e P2 N R, R T HE
KFo i FHRA 0.5 B, = i RERN 2
RS ERE RN 1.5 500 1. K ERREHEIm
7 B A R 8 50N T B P 0] e ST FR AR A R U
FEFEAARIA],  HE AP T L () SR8 ) £ Rt f T
AR I UK, HETH T (R A5 N ) R A B
ANt - IR OB T AR
3.3 (RN

BRI 20— M B, T HUEARR. b
B AR Z 5 T A DR 2 R e LA R T2
R 2 IOAFAERIR T JRE A R “ sk~ 1,
PN T 36 o8 B 30 45 ) 4 T4 28 AN AR, s T B T i s
X TR FERETE , i s 75 100 B A 5 i 7 . o
Wi, EEOE S AN, SREE B S T
P T 0 T o i o o A o s R T L
gk, B AGAREAR N SRR, i
FSAKAE S SR IREAR, R TE BT HE RS 4 5 300
AHR R EE o T2 i, U 3 b B 1)
BWINRWIE, SYURES N )74 BAKHR A,
P S R 1 H K i, R AN S ik R/ U,
I B WA B A S i R #) 2) F SR E i)

e,
MR PEBEE e, v RN T (2~
2.5)h ), BEWEIEEE A AW R

Q:%Bh+hﬂ%{zﬁ+zwayme] 4

X QN iIBEER B A B RN MU
PETKCF SR R (m)s y S FEA HE (IN/m;
O N TRBCEFEPIIEERE S (25 A A" 22
SMUTEIIN Ty R E (m).

X T AR ARG 2 RIS ERRIE i s i
B PZBUAE VIS, BZ AT DA BB ) e
BEIEMI KT BB o, WA tana =
(h—h"/B, Wh =h-Btana »

(RIS, 34 R 22808 A A0 b0 s ) 28 HIORTRE 5% £y
P 5 1R (K0 i s A B KB IE AR, s (4D mTfRiAE .

Q:yhB—%thana (5)

X a WM C O,
RTINS TR MR,
HHRRE S22 5 R PRl s 2 N o

4 ILEPREIE Bl Sy A I o0 A

AR TR 1L 2P B% T 1) A% 45 AL R i R TR b 5
FRIEER S T =B o Ay (|81 2), BEiEime
AT R AP N ansk 1 B, BEIE
A IV %, HPBRIEE R 2 m, AR
BHONFE 2. TR xyz 4 110 mx100 mx 140 m. 1%
I x HMBIANR, z AL, -
LRI RE 200 m (W3 0, JREASE v J7 mAr
BmZ R, WiEiE T 3% LT SMEIFs, i,
BRI EAT AN HE A, A B T o BT AR B R SR H
D-P Ji RN, BERIEAT 11 988 AN 52 372 A
TRl TR K 3~5,

Kl 3 W], Ein =0 R FEa N A A2 4k,
SEUREN T, S E AL TR E W LT
Iy, AR RN, e RN T
oy o 73\ ot [N1E11 1 I AR e Sl e G2 N A |
SRR o TN ) S 2 A | 5 R A 1A
Tz BRRINEE R T, TR HIEE, S
JAWIAEEAT S S A A b ) W4, B b g 4
ko BTN KB EAR /N, At g X
ORI AE K o BRI O3S 11 45 e A R e S ABA ) LA At
HIRLIERE IS . MK 4. 5 /1, fEskdfE
FARTC IR E R TR AR AR, R
AL FLA AR T m A Mo A R AR BkAE, BTV 24 [



B B B BEARHLE K RIS Fl A R ARE YRR ST 269

B 2 BER R 43

Fig.2 Finite element mesh of the model
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Table 1 Initial in-situ stress at tunnel axial level

T FL Y 7 R4S S)/ MPa
/ MPa AT REE RN i F RS E RN
7.81 9.83 5.90
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Table 2 Parameters for FEM input

) HVERR HE AR WM Db
1 H THFALL 5 X
/ GPa /(kN/m’) /kPa /(") /kPa
IV A 15.0 0.25 25 1 560 45 500
S 0.9 0.28 12 670 40 300

-9798.577
-9 370.352
—-8942.128
-8 513.904
-8 085.680
~7657.456
=7229.231
~6801.007
~6372.783
—5944.559
-5516.334
-5088.110
4 659.886
4 231.662
-3 803.438
-3375.213
2 946.989
-2 518.765
-2090.541
-1662.316
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Fig.3 The contour distribution of maximum
principal stresses (unit: kPa)
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Fig.4 Distribution of displacements in x-direction (unit: m)
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Fig.5 Distribution of y-direction displacements (unit: m)
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Fig.6 Curves of x-direction and y-direction displacements

—— LTI
—— fiflt)H
— IrHtE

MBS IS )/ MPa
S

0 1 1 1 ]
0 4 8 12 16

FUTIN A/ d
B 7 AR ) BE R A1 3E Ak i £k

Fig.7 Curves of arch pressure vs. time
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