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Fig.1 Softéning and weathering disintegration of tuff

surrounding rock
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Fig.2 Curves of surrounding rock deformation at YK4480+550

section of Mirashan tunnel
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Fig.3 Deformation and failure patterns of the rock support of Mirashan tunnel

s AL R EAE 0.61~0.74 Z [H], AL R BN, 5
K AR IS EEHR G A, BB K A e .25

KIT LR TEBE K B SEFORRH A P 5 i
K 76% , MR ILFMEH A PUXLRE 1822, B LK
PLINBRIEEENCE T A o KA ILIEE e BIRLIE 73 AT
ALY SR, BERCH AL R+ R E
A S ERAC R, SEHOIREE A AN WA i XA BN
BAR, Bl F R BE ) RIRIEAR o
3.2 SRELIBRE X IR A E
3.2.1 b

P R L PRE B i, SRR LI P e 2%
PEASTR], KL AL T (BRI R B 52 B B X

70 5655 AH(EE 387 1), 2019 £ 8 A HAR
Vol.56, No.4Total No.387, Aug.2019

TRRZIA T BT e D A 2 1 2 XU T
T, R ST, AR SF 4 K Bk 808.3 mm., KA
A (R B J& i R e RV X
AEREIK A 515.7 mm, HERIL P EREAER 5 ~
9 H, FReemtaK SR Rk i B ANA SRR . T
HERJE A RN AR RE Z M, B ELR
Mo Fe S, H R AR E BT, T RS S
LK o AT S KA, 42252 25 K8
Jih o BRI DX e K VR TR EE R 140 emo SRR R 2E
T 25 RN TR A B I SR A R K Ar L R T I
FlA RAE RIS L H R

3.2.2  WREBIRH RSB



BOC R E B AR

P9 K AL 38 ) 8 KR T R B AT MODERN TUNNELLING TECHNOLOGY
(1) bk R & Gy PE AR TE R IR

KL BRI X 8 A — 2R W2 OR$r Ll Pt
FEKT AL )T, 53 Ah— 25T (2 30 H T 28) A% IA
CIRRRTE AT o KRBT T 58S < T AR P ZEfif1, JEok
P Ll T3 e A A R A . R B Y2 20 m R
GO S I B SRR 2 T = S A e s e A e a9
JE Y8 A 2 5 BE 2 B b il (AnOc), T 8 748
Jo AR TR BE A AR ) S B (NW) L L2 (1),
R EEHZE RS T, - A AR E, A4 AR
T LUR N3 H W . 256 ) A0 vt )
i 1) SR AL 4 MiFR A 35°~40° , AT T 5 S AfE G
W, R4, PR SARE(NW) , &8
$i 29 100~200 m PR HEAT , IR ZE L, NS B R L
FERK AR A . KPr L BREA 24 5 W72
EZRKTHET 10 mIKIZ 9 5%, 76 22/NT 10 m A BT
2154,

TR LR B AT W2 it L Wik &,
SECA AR, B AR 2E , A ARRE J9ks XA
Hh SR 1 52 2% A F N ) 5 R T N S RCEAE T,
FEBEE R TR AT RIZ

(2) KIHEZE

K7 1L e BT K 28 FIRL BT 7K 2R G 23 7K
AKIEFEI . VAR KT RS T M T K E R, £
TG 7K B 243 7K 54 61 800 ~ 71 300 m*/d, 7E F7K
11 B 7K R 92 700 ~ 106 900 m?/d, 7K ¥ K Fi 1L
W& FElA AT s AR K .

(3) Mg R

T A0 SRR AR b, ORr Ll B EEE AN
VT b 527 TR A P1 RIS MG A A S8 B Rl , L2544y
T AZ IR, AR R AL, Bl AR A 22

(4) NAHZE

A 3 B S PR, AR TR G R e R S e 8
OO 1) N[5 i 7 (1 B2 3 B B N7 S
FHOGCTFE A, T — e i 7 =X, it 3
TE T4 AN RLEE 5 BB K2 G, R
EIAE: = L) | Sl STEN e R (RS 11 27 N L N4
THA R AT 1 5 AR AR , N6 Bl A 742 1) 0K
) b 5 AT R A ST, 3Kt 4 B A e R A R AR K
FAREI o
3.2.3 KPS EE A IR AL AT

KA LR T 5 AR AE T Y A Tl i AN 2
KAETLARIIR , — BB /K BN 5 & A XAk, 5K 78404
il 5 18 2 A AR, PRI L A R R B (R R,
S SRR R R, L= T 0. BTLL Kbr L BRIEAE
Fw LT K IEOLT AR T 22 H A RRET R, A

3.2.4  Jiti T TSN L g 3 A P 5 Ml

i B A AT R B, KRB I BRE R T T2
FEAAELUT R (D)7 = G Br-E vk Tl
oSk T BAS R TR 2 TR AU A
T3 VA HE T T RE A0 - B AR il B A TR A%
-, DA 5 S0 A R A0 855 B2 P Al TE 2 R AR TE 3 K
(2) BE3E Tt T B K AS B FIHEK AR , S 30F A
R EAk R (3) 8 T REE S5 T, R
BIETFIZ 845 5 B AN 1R I LR
WALTE, 2 B B BIE T2 5 1A 1 BlA 2SI i e
AT AP FEAE T & 2 R IR St
TR T AR S, S EORRE R R AR
) A RBE ST, SR A2 e R AR TR

S TERBL L R BE K BT E i R
Tt T T A I A AL T2t b, 2
FELA S iy, o B SRR — D R, M H AR
FIHLEAE R, BBl R kAR e, i g Kk, [a] s
H T2 DR YRR 2 T I G, K2 HER,
S22 7%, X S0 K2R R BOKHL L R 8 BE A K 5
TR [R] P9 A2 XA AR R o i, 5 R L 1)
5 B RO T B 2 Y 2, S BOKHT LU R 858 I ]
FHRRRE IR 22, AP 1o IRIME , 45t T8 4 it
SR T E R
4 KPR S R ANA T %

DI 1 B HS 11 22 30 ZK4480+660 ~ ZK4480
+ OB S [ K AT R 6], 4 AR 48

K111 %18 ZK4480+660 ~ ZK4480+693 B % 1]
S=Va kI IZ5 i T, TR ASTE 0 12 em, #E T
LR Pp42x4 mm TCAENE , AR EEH 4.0 m, R
] [HIRE A 40 em, ZhIa] HERE A 240 em, R R EE R 60
cm [ 120b BUANHEBEGEAT S 4P, C25 Wi SR 3¢ 1 2 2
926 em, ZIRKATIA 50 em JEAY C35 MR EE L .

B S AP A 5 U PRI A H B[]
1, ZK4480+665 ~ ZK4480+674BE ! B 4 1 4[] 2L
% | 7KA4480+674 ~ ZKA480+T1OEL T G B . T & B ihy
PRGN ) 244E , il P & I KA
ik 72 em,

Fil o RAFTE AL 16 7 %6 0« (1) X ZK4480+660 ~
ZK4480+685 Bz B R I # s He IR JEL , X6 2+
TR TSR BEE 5 DA, JEEBE R 20 em; (2) X ZK4480+
660 ~ ZK4480+685 Bt I 15 M A7 1Iff By S 4#4 m [, %
FH120b TP a4 A 45 A T R 45 5 (3) Mt . — ik
PRI it T, PR ERE ) % 16 R 5 B (4) %)

F565F 4R E387H), 20194 8 A HAR 71
Vol.56, No.4(Total No.387), Aug.2019




AU K 8 B R

MODERN TUNNELLING TECHNOLOGY

G R AL (38 B 5 K R B AT

ZK4480+660 ~ ZK4480+693 75 JF i K BEHE il i 42
Bt PRI RN ; (5) B AR DA 5
FiE s HEAT W ), o W s AR | SR g
FlIA L0 ; (6) YA AR E 5, i 72
FIHIFHZ
5 Kl kEE e R AR B il b

FR P 13 A BIF 52 455 SRR A, B2 i K 1Ly g 5
TR Bl K AR 9 SR 25 A 46 b k) o BB R
(PRI 1 R 2K IR il T T 25 R 2 R 4%
H R LB T8 58 I HLA 37K 5 B AR XA i i
B T LK 2 1 KL B TR R K 2 Bl R A T
IR0 S BEANA, ]S o Fr 5 it e 3] — 2 B R
HEAEF , h I R A TR L i 8 L5 AR T 1
N, AR A B K R B 0 — R G TR 7,
B 1k B8 IR AL BIAk 34 R 5 B /N L 2
PEASTE X 3 FEL R il B , AR A

(1) Jinss KL 8 i 745 5 TR R A
Bl & , P T ER: , ISR g T G A R R i
I A AR RRE i T AR ARG

(2) s A, AR AL T T R T , AR TE R
TEE T A AR P TR

(3) FEAEHE R = A BB 257kt T, i X oK
Ly T R AR T B R e Pk s il

(4) Bl 1k 1Bl 5 R AR e e, sl /N KA 1 o
FRL A AL 5 AR R

(5) BRI A XA ARAL iR E SR DG
R, Wl NBE IR 1 R R — 20 1) e B
IBLE A o BRITTZ 5 SO EA T Bl TR S W
PRSI % 2 ik R e e a1 | Bl S AT STEg 2
KR GLIIRE , Gl KA 5 K AR fl i B v AL
o

(6) M R BAT 4 I 8, B e BE A Bt
BUFIGTRLGR L 5 £ R0 7 (R B BE ICA T B —
AR BGE e T 23 A el N JRy R B P
4L A BEIR

(7) BCE AR L B T BE I A 1 e P 3 3 X
AR BURBEICH I E T, R RS B, P
o KHPUXEERARfE

(8) Jinsi bz Fls A2 1 W 4 e 5 4 B, 5E
A FLA AT Al 5 5., DLEAE IR T2 )5 1
s B ST IRHTR] A 52 O BE I BRIE Y & B SEAP

6 ZLHEiE

KA 11 B T8 BBl RASHE A5 M SR s B A [
HRFPERIRE RN R A, S RER T T2
ANBEYIMIE . B A, AR AL L R 3E B K e B
HRASFEALB, BB [ A AR , bR
BRI 7K O B 18— AR 8 T REAR it , D7 L BE I X
b AL 3R i B Dol N B BB R AR XY
R E OIS

S 22 30k
References
(1] ZEARA, 1R 8, 2500 B3 TR KRB ST BUIR L[] 8L5 X6 58 SO L S ik R I FHA A1) . 5 A 1205 TR 2R, 2016, 35

(7): 1366-1376.

LI Shucai, XU Fei, LI Liping. State of the Art: Challenge and Methods on Large Deformation in Tunnel Engineering and Introduction
of A New Type Supporting System|[]J]. Chinese Journal of Rock Mechanics and Engineering, 2016, 35 (7): 1366-1376.

[2] AR . B& T R Z TP AL B £ ). BB B HHOR, 2010 (1): 31-33.
QI Shuli. Overview of Tunnel Gross Distortion Processing|J]. Railway Construction Technology, 2010 (1): 31-33:

[3] 2% &, e [, DS . RARTE BRI S 32 TR AR SO SRS ] IARRRIEH AR, 2102, 49 (6):71-75,
GONG Lun, SUN Keguo, QIU Wenge. Study of the Force Characteristics of the Primary Support|in/a-Tuntiel with Large Deformation
and Related Countermeasures[J]. Modern Tunnelling Technology, 2102, 49 (6): 71-75.

[4] X 55 . RASTE RS ) 23500 Bt XS 0. v i A 5 Biyitt, 2014 (7): 288-291,

LIU Zhongyong. Mechanics Effect and Construction Countermeasures of Large Deformation Tunnel[J]. Urban Roads Bridges & Flood

Control, 2014 (7): 288-291.

[5] B, PR TLE, FUEER . R BRIE P KASTE S SO P50 A 57 5 TR, 2015, 34 (4 2): 4149-4157.
DAI Yonghao, CHEN Weizhong, TIAN Hongming. Study of Large Deformation and Support Measures of Daliang Tunnel With Soft
Surrounding Rockmass[J]. Chinese Journal of Rock Mechanics and Engineering, 2015, 34 (S2): 4149-4157.

[6] A, BHAE, 24520 . vy s ) R I L J2 R e B T S AP 54 TR B S DR S HERGR D). P B BB R, 2014, 35 (5):

72 5655 AH(EE 387 1), 2019 £ 8 A HAR
Vol.56, No.4Total No.387, Aug.2019




T HK AL B 36 ) 25 K T A B AT AU RS B AR

MODERN TUNNELLING TECHNOLOGY

47-55.
WANG Shuying, YANG Junsheng, LI Xiping. Causes and Renovation for Large Deformation in Supporting Structure of Railway
Tunnel in Tuff Formation under High Geostress[J]. China Railway Science, 2014, 35 (5): 47-55.
(71 VF4 e, ) )11, 6 25 BT B Bk IR B A BR B THZ#E RALARBIE S ). /K SCHB ST T AR M JTT, 2013, 40 (2): 42-49.
XU Jinhua, HE Chuan, ZHOU Yi. Research on Construction Optlmlzatlon and Safety Control Technology for Complicated Condition’s
Tunnel[]]. Hydrogeology & Engineering Geology, 2013, 40 (2): 42-49.
[8] 2% Bif, JRAE . WEGA REIE s Bl A AL LI Mt M 3 1)), A BRSSO, 2015 (2): 102-106.
LI Xiao, YAN Songhong. Analysis'and Comprehensive Control for Mechanisms of Large Deformation in Weak Wall Rocks of Lanjiayan
Tunnel[J]. Technology of Highway and Transport, 2015 (2): 102-106.
[97 5KIZE 1, I K, AR s il i FBl 4 B T R ASTE HLBE K AR, 23S @ RBHRE, 2011, 28 (12): 94-101.
ZHANG Liancheng, YE Fei, XIE Yongli. Mechanism and Treating Methods of Large Deformation of Tunnel in Soft and Cracked Sur-
rounding Rock[J]. Journal of Highway and Transportation Research and Development, 2011, 28 (12): 94-101.
[10] e, 1 3, 2 . BCE BRI SRS B FIRIE L)), BRaE =, 2014 (11): 56-60.
YANG Zhefeng, XU Ying, LUO Lin. Research on Soft Rock Tunnel Fracture Mechanism and Judging of Its Large—Deformation
Trend[J]. Railway Engineering, 2014 (11): 56-60.
[11] B A . BEE AT S RAS AR BEEOR )], BB #AEOR, 2014 (2): 43-46.
CHEN Jianshen. Processing Technology for Large Deformation-of Tunnel Initial Supporting Structure[J]. Railway Construction
Technology, 2014 (2): 43-46.
[12] ERR, U0 WS, SATTTY . BRIE FLA 3% R AR TR I RS E( T 1 = 127, 2011, 32 (34 2): 143-147.
WANG Chenghu, SHA Peng, HU Yuanfang|Study of-Squeezing Deformation Problems during Tunnelling[J]. Rock and Soil Me-
chanics, 2011, 32 (S2): 143-147.
[13] 2 =, 2200, 2200 . 518 TRFIG R ARTE 2 SHLHIATIE[)]. HUBR R F SRS, 2004, 15 (4): 46-51.
JIANG Yun, LI Yonglin, LI Tianbin. Study of the Classified System of Types and Mechanism of Large Deformation of Surrounding
Rock in Tunnel Engineering[J]. Journal of Geological Hazards and Environmental Preservation, 2004, 15 (4): 46-51.
[14] 27K, 1220, 22 2 . BEE TR A AR B I T 5 [)]. BURESIE HEA, 2005, 42 (5): 49-54.
LI Yonglin, FENG Xuegang, JIANG Yun. Large Deformations Encountered in the Surrounding Rocks and Their Prediction [J].
Modern Tunnelling Technology, 2005, 42 (5): 49-54.
[15] E HOEK, P MARINOS. Predicting Tunnel Squeezing Problems in Weak HeterogeneousfRock Masses[J]. Tunnels and Tunnelling
International, 2000, 32 (11): 45-51.

Analysis on the Causes of the Large Deformation of Surrounding Rocks of
Milashan Tunnel in Tibet

WU Shuyuan' CHENG Yong' XIE Quanmin® LIU Jiguo' CHEN Biguang'
(1 CCCC Second Highway Consultants Co. Ltd., Wuhan 430056; 2 School of Civil Engineering and Architecture, Wuligar University of
Technology, Wuhan 430070)

Abstract Large deformation of tunnel surrounding rocks is a sophisticated prgblemy¢uring tunnel construction.
Taking the large deformation of surrounding rocks of Milashan tunnel in Tiljg} for‘example, the causes of large defor-
mation were studied by site investigation and experimental analysis. The re§ults show that properties of tuff such as
poor weather resistance and softening upon meeting water are the two radical reasons of large deformation, and im-
proper construction technology is a main inducement. A treatment scheme and control measures were proposed
based on an analysis of causes of large deformation of Milashan tunnel.

Keywords Milashan tunnel;; Tuff; Large deformation of surrounding rock ; Formation mechanism ; Disaster control
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