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Fig.1 Roof caving and rock falling site in Dege tunnel
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Table 1 Physical and mechanical parameters of the model

materials
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Fig.3 Contour of the max. displacements of the surrounding rocks at Step 30 (Unit: m)
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Fig.6 Schematit diagram of measuring points at the monitoring

sections
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Fig.7 The time-history curves of crown settlements and

settlement rates of the section with roof caving and rock falling

FERR RN ] PN 52 i DA RARTE | Bl Bt Hh S TE i e
R ELA IS 8] B HE R TT AL S, 72 FE SR Y BSR4
Pzl o B KA, SETURRZIE B 20.9 om, 7
T BA AR 4 30 em (P HIFE RN

AU TEL PRl M 0 DB vy AL TR R A T 0 i
AL, B v R AR RTREE HE T R DO AR, BEE
] A AT CURIBE 1, B s R AR S A, M o 48
I s T8 TR AR R BE T A A R FE T R
TisE e Z A, AR BRI R . T, 4K
a2 I BR A TR AU et 37 3% A2 i
FIE RN IEABEA AR B ¥ 9 F 1 48 X B
T8 B A s TS AN BE AR RIS AR T R A T

®2 BEREZEMABE

Table 2 The rock deformations around the tunnel
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MK VE BRI R i — 2 v
SR, fEAR T X0 R ' T AL VA AR A B A N

B VR R R AL, R T DR IAE R HE T D) )
PLNE Sy B JE A 2 B4, (A5 Bl o 7 A i
W JE U REEH , TE 5 a2 A 0 )2 sl 4
VERT , BlA 2 A A W 2L, ) K 8K el s
ey, S AR .

455 IR S A5 R I R AT AR T < 7
B T 8 TR Ok TR P, TEAR K I8] P73 53K
FRad e, HBESR I RE R « AT AR T 48 s —
KA — S I R HE i >R — B T

B VR BN A LR, TRHR B LA 52 TTHE MR IBRE
Rl At X, 7 A 4 g 7 B k(-9
WS IR A AR . HETIU B 2 ~3 IR
BEEEME R VRS AATRE , P e e e R oy -
TR AR IR~ B KT 6 —
I HE R
5 BEIEE TUCE EBIRMEIREOR
51 PBREZEETEMBRTET R

T A B ARIE 0 R ARAE , SR IBGE B
AIALIR AR, Al A R il BE 8 B WU B I iRt RE
X TAAHOE AR B 1 TR Be , 76 A L T
AT Ui 3, ST BIVSE L T2t T, SR I SR TR 25 1
P T AT TAETE e ekl P T A 3L, 15 i Pl A
[ia] W 3 ) 1) 87 3, DT 980 22 [l B PR AR IR e
TEHRRIE I T8/ NRE 24 5, SR T T4 , i S
PRSI W, Yol N LR 4 B0 i 7, DA 977 1 L5
2Py e, B TR AL S
52 $iEZP

SERGUER , Ff R i R 1 M E T A
LA R NSS4 2 T B B ROR S T B 41
Xof B VR R E THX R, SR 4.5 m 19 p42 13/ S48
HEAT RS A 12 1K K BOK e - /K B FGHER , —

192  F565FSH(RE388HA), 2019 F 10 A AR
Vol.56, No.5(Total No.388), Oct.2019

J7 AT i v LA SR A R B K TR R G
LA B 2R VR R 05— O THI A A 350 42
THBRAERY 2, I E R A BR LS AR
Hh v 1A RSB

BEXTE VR IR A SR R T A8 SURHT it
Tk e MRS FEAEIA N B AT S i 1 AR
Tt/ EAE R T R RE T |, o3z 07 S ERm N TR, KA
XA AR R st AR A XA 7 e EIAR /N VE A, 40
AR RO A B s hr iR B R . I FEE
7 DXCHETTURIHERZ AL T ABEATET , AR AN SE AT,
E A, I HEHREEIT A R —J7 =, I
T RGN X, FE NG B VE R AZ RS,
TR, (% T E R B i 1 P
53 “EBIT'ELE X

X TR T WRESTEE SR HEH IR )
PSP+ AR RA TS Sy A T

ME AR , BT ke sh DL Rk
AN REKEKAEAEN, BE RAC &55% )
W BR AR A S A 25 e R kb )22 - R D73 Kk B
TEARTT T ops 2 LS e I A R AR TR
F'E TR S AW AL , T ZER) I SRR TR
IsRASHE AR YA SR AT A R

FETIE S SR T SR s AL, AR TR B8 2%
KA GFIREE T, R R AR N 1.5 m, 3%
C30VREE T IT 7 2L e . FrIREE TP it s
IR RN RIS A T B R 5B S AOR B TUR 7
T, AN E 4L 7 R S FE R L3S 2 M
W8T, i — DR EHE SRR ) . BRI
BB 5 Ry s PN TR [ 25 o NG e R T A A
AL BRI S AP 25 R it T BRI 2E S50 em,
Fie VR EA NSRS 3, SR 120b T 574K 5 B RS T |
NIl A Y B A 1
54 fNEZIPSH

2 M BOR R, TR RSP IE A 24
BT HEAN R | B A = A v 3 Bk ISP 7 T A IS
T, Bl ME LUE B0 5 i 228 8 T2 5 Bl 2 il
('S TOURN B Y& A e SR AR R) 0, R 25 i B YR AR
SERAR B 1 BSR4 7 B R TR A S
PSEGHATINGR , 7R R EAL B T, R T S
TR RIMECEM a5t SR B A, B TR
B & DX S 1Y S S8R 2,

6 zt i

(1) TSI W, PEAS R 8 2 i



IEAE I H T Ae F B R AE R AL B H K

AR K 8 B AR

MODERN TUNNELLING TECHNOLOGY

Table 2 Parameters of the tunnel support system before and after treatment (Unit: mm )
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Characteristics of Roof Caving and Rock Falling of the Dege Tunnel and
Corresponding Treatment-Measures

YAN Jian'? HE Chuan', UDaiyue' LEI Deming’
(1 Key Laboratory of Transportation Tunnel Engineering of Minigtry of Education, Southwest Jiaotong University, Chengdu 610031;
2 Civil Engineering School, Southwest Jiaotong University, Chengdu 610031; 3 Sichuan Expressway Construction & Development
Group Co., Ltd., Chengdu 615000)

Abstract Roof caving and rock falling occurred during the construction of Dege tunnel on the Sichuan—Tibet high-
way. The characteristics of displacement and stress of surrounding rock and support were studied by numerical simu-
lation and site test, a thorough analysis was carried out regarding the features and mechanism of reof caving and
rock falling occurred at the same tunnel, and some corresponding treatment measures were propgsed.\The research
results show that roof caving was represented by debris flow and rock falling was represented by/cracked deforma-
tion; plastic zone of crushed stone occurs at tunnel crown in the course of roof cavinglaudsditatancy occurs due to the
difference of vertical stress and horizontal stress in the course of rock falling; rooficaving is caused by construction
disturbance due to poor self-stability of shallow=buried crushed rock mass*antrock falling is induced by dead load
of rock mass and blasting construction attributed to developed fissure of deep—buried sericite quartz schist. The
main corresponding measures include restriction of plastic deformation and cracking development, installation of an-
choring and injection support system, implementation of forced composite support and strengthening of the support
parameters.

Keywords Sichuan—Tibet highway; Tunnel engineering; Roof caving; Rock falling; Numerical simulation; Field

test; Failure characteristics; Treatment measures
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