#6055 $48 Vol.60, No.4 BEEMTIESSST
£ E iz H T Fh [E B %0 CSCD#z Ly EA 7]

ISSN 1009-6582
CN 51-1600/U

AN
MODERN TUNNELLING TECHNOLOGY

PHEEAEREARKRER LA FETARAIRESR

China Railway Southwest Research Institute Co.,Ltd. China Civil Engineering Society

T

N T T e

& PEPH%EESEA
CRBILO R RS S IHLRIIZO- 25

el edd

W Bkt /T BMIR S M i

ISSN 1009-6582
08> RESHL2L&EHMIRE—EEBWLEE “kRS” BUWHE
FILNRAE L. “k=2S” BHHTKIERSEEAFE, F kg y
[£/TBMIUAE [EH0#, 748 U LK & J§ B3 963.5 mit TIE 5. s
977710097658233




MODERN TUNNELLING TECHNOLOGY

B f x &% o # 7
mE MRS RS T
(& B & & &% - 8 7 )
CSCD [ i HA T
RCCSE ® E #% & ¥ KX # FI
v [ 49 i) 4 SCRUR P (CIFD) 4 SO T
0 S0 AR P i ) 4 SO0 )

-

1964 1 7]

Hh s TR R 2 ]

KPRl A AR

i AR TR

ISSN 1009 - 6582
CN51-1600/U

NI RAT
CHUPRRR B H A ) 2 41 5
[SEAR =
B E&® eh
MITRIER £ MW
RIEHE  Fh
&% B/ £ K

ERET WIEHRPIAIT A

ERRS 62-197

WINREST P EERE AR S £

HBRAF]

EShEITRS BM5810

FEZEWRNE 5100004000028

HooHb DU R &R X

P4 H 3 1184

BB 4 610032

B & (028)86119723/86119920
(i) 5)

% HE www.xdsdjs.com

E-mail: xdsdjs@vip.163.com

BN Rl DA R T T o P B

EFOM AME3000T S0 9T

ARIE A G b [ 2 AR T O
R r I S P v R T R
VT3 07 Bl —— R A TR A
B RS A A SR AR AU
P ST — A28, AT 5
M. NN AR VR e 1%
T A

%

TR B T TR b T AR ) R —— 0 1L B TR T Ak ) R 3+

BT 5 SR

JE BB A e A IR S 7R K5 DR 35 4Bt

HAHE, BEFlE, Heih, ke

JEF Timoshenko JEHR I 11 bk 18 [ /K 2R 22 42 JRE B T390 ik

FRBEBL, e AL, AW, T B, # T3k

FALLIRIEAE T BRI P 0 B 58 G e R 3R A ko

................................................ Ok, IMEE RS0, B T

PALZK %A 7K TR k) 52 45 Ao R 45 4 s i B 5

FRAEH W BB R Kk EFEFF.S £

A AR R A T 2 AT Tt T B i 3 X R s i 1 it 22 (9 F 5
.................................... LR HAZ AR, EEAKAK N, BEE

ST B BRI TBM /NS T.00 T HitE S 5o

WO, EIAY,E0E, W 1,3 g kKT

FEHEEE
FET IR 27 2] (14 5 ) 5 A )R WG T A DA HL A 5

% V]’] 5 ? *%,i']‘i@,*ﬂ%fﬁﬂy )ﬁ\’
T U=Net++ 025 (1% TEHEK FLEE FERGIN Ty v
HESMSITE

R WTZ AN S R Bl T BRI =4 g 2 iy A A

T W, ERF,T OmW, K T, mEsk, B
% T2 Bl — 4 S RV FH ) B T 2 4 g 20 13 53 A

R KA, £

I, BEA

EMA AAE,E &

Fr YN PR BT BE T8 bR R AR AT 5

IAG, RBHR AN, FEA, AL
LR TR ) YRR T A BT AR AT 5

KA, RRE I T, EE P KN E
BRI JE R BRI F N SE R DTS PERE AR AT 5T
................................................ BERH W ORI, E— 4T
LB AR L BRIP4 T SR U SR LB 5

B RS

X3 5 il
S TRHAEALAR 1 BIRR T e BTG B
Wy AL B M, R

14

23

33

43

58

67

76

86

95

106

116

128

138

147



MODERN TUNNELLING TECHNOLOGY

B f x &% o # 7
mE MRS RS T
(& B & & &% - 8 7 )

CSCD #% il B 7
RCCSE ® E #% & ¥ KX # FI
v [ 49 i) 4 SCRUR P (CIFD) 4 SO T
0 S0 AR P i ) 4 SO0 )

1964 1 7]

Hh s TR R 2 ]

KPRl A AR

i AR TR

ISSN 1009 - 6582
CN51-1600/U

NI EAT
CHUPRRR B H A ) 2 41 5
[SEAR =
B E&® eh
MITRIER £ MW
RIEHE  Fh
&% B/ £ K

ERET WIEHRPIAIT A

ERRS 62-197

WINREST P EERE AR S £

HBRAF]

EShEITRS BM5810

FEZEWRNE 5100004000028

HooHb DU R &R X

P4 H 3 1184

BB 4 610032

B & (028)86119723/86119920
(i) 5)

% HE www.xdsdjs.com

E-mail: xdsdjs@vip.163.com

BN Rl DA R T T o P B

EFOM AME3000T S0 9T

ARIE A G b [ 2 AR T O
R r I S P v R T R
VT3 07 Bl —— R A TR A
B RS A A SR AR AU
P ST — A28, AT 5
M. NN AR VR e 1%
T A

................................................ N Al &AL, B, AR N R R
LT LETRE 30 e AT R A A R U B 7Y

.................................... FIEAR, BB, B R, F 5608, 5T, AR
ZEMREREER
TS0 g A B g L ok T R )2 B TR A R S IRUR: Bl P 5
MFEE A W Fwa, B3 d
R o T P RS S R0 3y 1 B IR a5
RTRBEG B O, HEF

Myt 5ieT
AR 1 X BRI [T BE 8 oK TR 5 (] UE 5T
FAER, SR AR, R, 3 E%

1 A L BRI 2 A A i i T

2T IR i BRI DX BRIE T WL B B AT

B EAER, BB, G S, % 4

MR, PR, X B 5%

P R R ) g T R A Bt KA T S R A MBI 5

B R, AR, ERSE, R OF, N E R
KA 2 5 FA B it T - [ PH S A R 5
HEMESIEE

Wk T TR - BETHT VA K B RS 45 2B KA LR S

b BIEE W R, EEIE HAR ElaE
B4, AR TR TE B IR 0 B 1A IR S 5T

HIE, EH) & AL uede T B4 TR 4R, EEF
BRAABINRIGT JE AR 5 2258 o3 8 Rt 1) 5 i) B A LR

) EF, S, IR, B E K

FTHBRRRE

& i

153

163

172

178

188

196

204

213

222

229

237

246

254

264

ZE PR ALY B 10 km A LA KR A (171) 3 07 & & ik A4 3O 7 i
(203) ; (AR G A AR )R T B8 TAMBHER R F ARS8 J2 (263 ) ; (TR 18 32

AY“BEE B H T TAAKE I B A B AL AS i 4e (274)



MODERN TUNNELLING TECHNOLOGY

A Chinese Core Journal

A Source Journal for Chinese Scientific and
Technical Papers and Citations

(Chinese Sci—teh Core Journal)

CSCD Core Journal

A Journal Indexed in China Journal Full-
text Dadabase(CJFD)

A Journal Indexed in China Core Journal
Dadabase

Frist issue in 1964
Competent Authority:
China Railway Engineering Co., Ltd.
Sponsor:
China Railway Southwest Research Institute
Co.,Ltd.
China Civil Engineering Society
ISSN 1009 - 6582

Journal No. CN51< 1600/0

Distributed scope: Public distribution
Edited by: Editorial Office of

Modern Tunnelling Technology
Chief Editor: Gao Hongbing
Deputy Chief Editor: Yan Jinxiu
Executive Deputy Chief Editor: Wang Bin
Editor in Charge: Gao Chengbo
Editor: Wang Xin

Distribution: Sichuan Provincial Bureau of
Newspapers and Journals Distribution
Domestic Code: 62-197

Overseas Distributor: China International
Book Trading Corporation

Code of Foreign Distribution: BM5810

Ad. Business Certificate: No. 5100004000028

Address:No.118 Xiyuecheng Street, Jinniu
District,Chengdu,Sichuan Province,P.R.China
Postcode: 610032

Tel: (028) 86119723/86119920 (Editor, Ad.)
Web: www.xdsdjs.com

E-mail: xdsdjs@vip.163.com

Printer: Printing House of Sichuan Coal
Geology Bureau

Price: RMB300.00/year RMB50.00/each

Contents

For the Harmony between Tunnelling and Geological Body

Discussion on Focused Hot Issues in Conventional Tunnelling
................................................................................. WANG Jianyu
Analysis of Gas Leakage Model and Influencing Factors of Shield Tunnel
Segment Joint
""""""""" XIAO Mingqing, TANG Yuheng, CHEN Junwei, ZHANG Chaoyong
Calculation Method for Safe Thickness of Water Insulation Rock in Tunnelling
Based on Timoshenko Beam Theory

-+« ZHENG Xiaoyue, SHI Chenghua, WANG Zuxian,YU Guoliang, ZHENG Keyue
Calculation of Damage Range of Tunnel Surrounding Rock and Analysis of
Influencing Factors under Single=hole Blasting

LI Tao, WANG Linfeng, LI Song, ZHANG Jixu, TANG Ning

Study on the Influence of Internal Water Pressure on the Composite Lining Structure

of Water Conveyance Shield Tunnels

MENG Qinghui, FENG Kun, YANG Guodong, HE Xiao,YANG Zhao,
HUANG Qingfu, GAO Chong

A Case Study on Adjacent Impact Zoning and Control Measures for New Double-line

Shield Tunnel Undercrossing Existing Tunnel

FAN Wenhao, XIE Shenghao, ZHOU Feicong, WANG Zhijie, ZHANG Kai,
LUO Yunjian

Study on TBM Tunnelling Parameters Under Ultra—small-radius Turning

Conditions Based on Field Data

XIE Miao, WANG Haonan, LI Siyao, TIAN Bo, LIU Yafeng, ZHANG Hongyu

Study on a Deep Learning—based Model for Detecting Apparent Defects in Shield

Tunnel Lining

WU Gang, LUO Wei, WANG Xiaolong, ZHU Jingjing, JIA Fei, XUE Yadong
Detection Method for Blockage of Tunnel Drainage Holes Based on U-Net++ Network
WANG Yaodong, DU Yaohui, GAO Yue

A Three—dimensional Mechanical Response Calculation Model for Tunnels under

Uneven Dislocation of Oblique Slip Fault
LUO Xun, WANG Mingnian,YU Li, ZHANG Xiao, YANG Henghong,
TANG Langzhou

Mechanical Response Analysis for Tunnel Structure Considering the Interaction of

Fault Dislocation and Seismic Motion
................................................ ZHAO Daneng, WANG Yi, REN Zhihua
Study on Seismic Response Characteristics of Immersed Tube Tunnels with
Longitudinal Limit Device
WANG Mingjun, LIANG Qizhi, HUANG Yongbin, LI Yadong,
YANG Chunshan

Study on Deformation Characteristics of Tunnel Inverts in Mudstone Considering

Rheological Effects

ZHANG Chonghui, LIANG Qingguo, SUN Weiyu, YUE Jianping,
ZHANG Xingchen
Study on the Influence of Bolt Failure on Bending Strength of Longitudinal Joint of

Shield Tunnel Segments
QI Meilin FENG Kun GUO Wengi LU Xuanyi HE Chuan

14

23

33

43

58

76

86

95

106

116

128



MODERN TUNNELLING TECHNOLOGY

A Chinese Core Journal

A Source Journal for Chinese Scientific and
Technical Papers and Citations

(Chinese Sci-teh Core Journal)

CSCD Core Journal

A Journal Indexed in China Journal Full-
text Dadabase(CJFD)

A Journal Indexed in China Core Journal
Dadabase

Frist issue in 1964
Competent Authority:
China Railway Engineering Co., Ltd.
Sponsor:
China Railway Southwest Research Institute
Co.,Ltd.
China Civil Engineering Society

ISSN 1009 - 6582
Journal No- = \'s1 160010
Distributed scope: Public distribution
Edited by: Editorial Office of

Modern Tunnelling Technology

Chief Editor: Gao Hongbing
Deputy Chief Editor: Yan Jinxiu
Executive Deputy Chief Editor: Wang Bin
Editor in Charge: Gao Chengbo
Editor: Wang Xin

Distribution: Sichuan Provincial Bureau of
Newspapers and Journals Distribution
Domestic Code: 62-197

Overseas Distributor: China International
Book Trading Corporation

Code of Foreign Distribution: BM5810

Ad. Business Certificate: No. 5100004000028

Address:No.118 Xiyuecheng Street, Jinniu
District,Chengdu,Sichuan Province,P.R.China
Postcode: 610032

Tel: (028) 86119723/86119920 (Editor, Ad.)
Web: www.xdsdjs.com

E-mail: xdsdjs@vip.163.com

Printer: Printing House of Sichuan Coal
Geology Bureau

Price: RMB300.00/year RMB50.00/each

Contents

Study on Action Mechanism of Double—layer Support for the Parallel Adit of Tunnels in
Extremely-squeezed Surrounding Rocks

................................................................................. WANG Guan 138
Analysis of the Optimal Penetration of Disc Cutter in Rock Breaking Based on
Characteristic Particle Size

"""""""" ZHAI Shufang, DU Hongkun, YUE Qichao, WU Fan, GONG Qiuming 147
Study on Vibration Characterization Parameters of TBM Rock—breaking Cutterhead

""" LIU Dongxin, XIAO Yuhang, ZHOU Xiaoxiong, GONG Qiuming, LIU Junhao 153

Study on Steel Fiber Reinforced Concrete Test and Uniaxial Tensile Constitutive Model

-+ ZHOU Jiamei, CUI Kaigi, FENG Tianwei,LI Ruihan, YUE Feixiang, XUE Zhibin 163
Study on Occurrence Characteristics and Risk Prevention Measures of Gas in
Non—coal Strata in Zhegushan Tunnel on Wenchuan—Maerkang Expressway
"""""""""""""""" LIU Jiamin, YANG Feng, LI Xiaohong, MA Hongsheng 172
Study on Risk Level Classification Method and Control Measures for Railway
Tunnel Floor Heave
"""""""""""" ZHAO Wangiang, LU Junfu, TANG Yin, ZHENG Changqging 178

Study on Major Engineering Geological Problems of Yuelongmen Tunnel in Mountain
Areas Under Complex Strong Earthquake Conditions

"""""" YUAN Chuanbao, LU Jinlin, TAO Yujing, SONG Zhang, LIU Guoqiang 188
Study on Cross Section Optimization in Plateau Railway Tunnels Constructed by
Drill and Blast Method

"""""""""""""""" LI Xu, WANG Huiwu, TAO Weiming, CAO Yu, WU Jian 196

Construction Design for Super—large Section Tunnels in Fault Zone with High Geotress

.......................................... CHEN Xiwu, QING Weichen, LIU Guogiang ~ 204
Study on the Structural Design for Tunnels Undercrossing Airport Section in
High—speed Railway Throat Area under a Complex Environment
.................................................................................... SONGYi 213
Study on Ventilation Technology for Long—distance TBM Construction in Railway
Tunnels

........................................................................... DUO Shengjun 222

Analysis on Causes of Large Deformation in the Deep—buried Mountain Ridge Section
of Yuelongmen Tunnel on Chengdu-Lanzhou Railway
=+ TAO Yujing, YUAN Chuanbao, WANG Maojing, SONG Zhang, LIU Guoqiang

Study on Tunnel Face Collapse and Corresponding Treatment Measures in Shield

229

Tunnelling in Silty—=fine Sand Layer

............................................................... LI Zifeng, DUAN Baoliang ~ 237
Study on the Growth Mechanism of Calcium Carbonate Crystal of Karst Water on the
Tunnel Concrete Substrate

""""""""" LI Wei, JIANG Yajun, LIU Shijun, WANG Cuijuan, XIAO Huarong,

CUI Hengtao 246
Experimental Study on Prevention and Treatment of Tunnel Leakage with Rapid
Setting Permeable Crystallographic Grouts
""""""""" ZHENG Kunlong, WANG Jianyun, LINGHU Yan, YANG Xiaohua,

DING Yate, CHEN Kun, WANG Zhifeng 254
Influence and Action Mechanism of Residual Admixture on the Flocculation and
Separation Characteristics of Waste Slurry in Shield Tunnels
""""""""""""""""""" LIU Zhitao, WU Silin, SUN Xiaohui, ZHOU Aizhao 264



