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Numerical Simulation on Bearing Characteristics of Tunnel-Type Anchorage of

a Grand Bridge over Qingjiang River

YIN Hongmei', SHI Qian',ZHANG Yihu®
(1.CCCC Second Harbor Engineering Survey and Design Institute Co., Ltd., Wuhan, Hubei 430074, China; 2.Key Laboratory of Geotechnical

Mechanics and Engineering, Ministry of Water Resources, Yangtze River Academy of Sciences, Wuhan, Hubei 430010, China)

Abstract: This paper took the tunnel-type anchorage on the left bank of a grand bridge over the Qingjiang
River as an example and established a three-dimensional geological generalization model based on the
engineering geological analysis. In addition, the paper used different software to realize the approximate grid
discrete division of complex rock mass and tunnel-type anchorage structure. FLAC® software was used to
simulate different working conditions, and the deformation characteristics and bearing capacity of the
tunnel-type anchorage were obtained. It is found that the potential failure mode of the tunnel-type anchorage is
that the anchor and the rock mass cut by the structural plane on the upper part of the anchor will slide along the
rock/concrete bonding surface at the bottom of the anchor under the tension of the main cable. The adopted
research ideas and relevant research results can provide technical support for the practice of tunnel-type
anchorage engineering of the grand bridge over the Qingjiang River. At the same time, they help to build a
systematic analysis and research method and evaluation index system of tunnel-type anchorage, which is of
reference significance for the subsequent construction of tunnel-type anchorage engineering.

Keywords: tunnel-type anchorage of suspension bridge; three-dimensional numerical simulation; bearing

capacity; failure mode; analysis method
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Figure 1 Bridge axis section
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Figure 2 Structure of tunnel-type anchorage on left bank (unit:cm)
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Figure 3 Stratum profile of anchorage on left bank
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Figure 4 Generalized analysis model
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Table 1 Physical and mechanical parameters of each part of model
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Figure 6 Modeling process of three-dimensional numerical analysis model of tunnel-type anchorage
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Figure 7 Morphology of key parts in three-dimensional numerical analysis model
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Figure 13 Deformation contour map on axis section of east anchorage under different overload multiples(unit:m)
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around anchorage under different overload multiples

K FLAC™ A4, X 8 V15 55 P % 38 4 T
JE TR T LR 2 T B, 15 3 DL 458 .

(1) Wik TO0F b T8 5 S 8 i R AR T B/
I RABIE/NT 1 mm, Bg 38 A AT LR - b 7R P 35 1 fof
EHMEH .

(2) BEBBEOA KT 6P I, 8 0 0 i KA B
Wi R A% 1 348 o 2 R G n s # L 6 P I 1Y) B R AR
Vi 2k 6 mm; AT EOR KT 6P i, 4l fie 14 5 &
S Z A S R B 350l LA
T2 bk T 1) JeE A AeT 2R 6P

(3) MEMGECKT TP 5 , B 2 A5 S ak s 18
A SR AL PR G A 0 . 15P I 1A A R K AR
T il M, RS B R R IR 4 o W] RLIA ki R E
B 1 A B Ar 2K 14.P

(4) 12 W% 38 B 00 T A5 % B0 40 8 B J2 Al e Rl
BiE 1 5 37 ZEBR U1 E 0 5 A v e R R R 5Kk Al e %
[v) L 350 A Y RS 5 S /T R e 4 i A A 1) W RS
Xof A o T e P A T 1 P Y R E ARG
AR EE e 2 Y R R R RS 2 EW [l BE A
S B 43 A K T S O R AR T A SN ] i A A 4
B (14 43 A1 %8 38 % 5 o Al A TR S U R 8 A A X
ok TE Al 0 A8 T B IR R 25 7 A S S )

Wk T8 R 2 B Sk R R A 2E R 1 )RR O A 2
¥, FFH BBl 1) e R 80 g iy 2l 1Bl 2 3R] 7 K, B 1Y)
S5 FL) ERAE | 6 0 B T A A5 0 b TR b SRR AE S X B
TE 1Y) 7K B AR T R S o T Ak A0 Y b 5 A A R
Gy AT, MR ik DXL A 5 4G R R TR R A I
Tilt b 78 57 il 7 WL S e 52 B TR S 4% 4 R SR 25
FEAE B ME AL ASE AR 5 e F R B AT 4 M, A RE S F
Xt TR 48 5 L ZE 5 . AR SO R )
b JoT RS TR R A T s CBRO(E 23 B AR ) 43 O i P B
2 S ROBUE T 1 DA SCEOE 43 B 2k R R R 43 BT
W, %t e SR T A TR B RO B — E B %
EH .

2 Xk

References:

[1] AMMANN O H. George Washington bridge: General

conception and development of design[J]. Transactions of



# FuHy, F

87} /lﬂtbf%: KA &

5 R B P SE AR PR 201

(2]

(3]

(4]

(3]

(6]

(7]

(8]

the American Society of Civil Engineers,1933,97(1): 1-65.
X7 2 T M 0 5 B, 4 R T B R R M R TR R R
il S SR S 400 23 # (7). T 25 6] 45 TR 24 41,2019,15(6):
1780-1791.

LIU Xinrong, HAN Yafeng, JING Rui, et al. Bearing
characteristics, deformation failure characteristics and
typical case studies of tunnel-type anchorage[J]. Chinese
Journal of Underground Space and Engineering, 2019, 15
(6):1780-1791.

WA R AT A R TE B R A UL R AR
Tt B AL 5 (0], 55 1 J12%,2017,38(3):810-820.
ZHANG Qihua, LI Yujie, YU Meiwan, et al. Preliminary
study of pullout mechanisms and computational mode of
pullout force for rocks surrounding tunnel-type anchorage
[J].Rock and Soil Mechanics,2017,38(3): 810-820.

R % 32 J0 0, B R N AF R ORI B R A R T R R 4
FetEma ¥y Gath k] aa %5 LRy,
2010,29(3): 433-441.

WU Aiqing, PENG Yuancheng, HUANG Zhengjia, et al.
Rock mechanics comprehensive study of bearing capacity
characteristics of tunnel anchorage for super-large span
suspension bridge[J]. Chinese Journal of Rock Mechanics
and Engineering,2010,29(3): 433-441.

T2 2N B LRI BT B A BR A B LA BB R B BT AL
JTG/T D65-05—2015[S]. At 5T : A R 323 i A [ (A
FR 2y H],2016.

CCCC Highway Consultants Co., Ltd.. Specifications for
design of highway suspension bridge: JTG/T D65-05—
2015[S]. Beijing: China Communications Press Co., Ltd.,
2016.
KEBEHEEIT
52(11): 21-27.
ZHU Yu, LIAO Chaohua, PENG Yuancheng. Design of

I B A R AE B9 2 #6,2007,

tunnel-type anchorage of suspension bridge[J]. Highway,
2007,52(11): 21-27.
KRR B0 8 W LR KU A R R R R T A R 2 RE ) R AR
JERRIEDT S 4538 [)]. 5+ 71%7,2019,40(9): 3576-3584.
ZHANG Yihu,WU Aiqing,ZHOU Huoming,et al. Review
of bearing capacity and deformation characteristics of
tunnel-type anchorage for suspension bridge[J]. Rock and
Soil Mechanics,2019,40(9):3576-3584.

R AT T, A R R R T I B R A

(9]

[10]

(1]

[12]

[13]

[14]

BUE I H (1] R ACREE BEBE41,2005,22(6): 54-58.

DONG Zhihong, ZHANG Qihua, DING Xiuli, et al.
Numerical analysis of rockmass stability in tunnel
anchoring of Aizhai bridge[J]. Journal of Yangtze River
Scientific Research Institute,2005,22(6): 54-58.
KEDE ARG RER BRI E MM [1]. 5
125 TR 31,2005,24(19): 3588-3593.

ZHU Yu,WEI Jun,LI Hao,et al. Analysis of displacements
of tunnel-type anchorage for a large-span suspension
bridge[J]. of Rock Mechanics and
Engineering,2005,24(19): 3588-3593.

X T A A 43 0 gl A DR R I G T A B AR
TEPEAIHT[J]. 1L T LAR R R 2= 4 (A AR 12,2009,
28(6): 873-876.

ZHAO Haibin, MEI Songhua, PENG Yundong, et al.

Chinese Journal

Construction optimizing and stability analyzing for large
tunnel anchor[J].Journal of Liaoning Technical University
(Natural Science),2009,28(6): 873-876.

AR LS B0 VB IE A5 DU U TR Kk AR AR ik T AR
TR SR F 5 [I]. R VLR 2 B B 41,2006,23(4): 51-55.

ZHU Jiebing, WU Aiqing, HUANG Zhengjia, et al. Pulling
test of anchorage model of siduhe suspension bridge[J].
Journal of Yangtze River Scientific Research Institute,
2006,23(4): 51-55.

TR 75 R S o 2R DR £ 8 3l K P
BRI 2% 4R ,2013,35(8):88-93.

5B [J].

JIANG Nan,FENG Jun. Analysis on bearing performance

of large-tonnage tunnel-type anchorage of railway
suspension bridge[J].Journal of the China Railway Society,
2013,35(8):88-93.

IR R A A R VAR B R B T
TE X A AR e 4 M [J]. N R A TT,2010,41(17): 19-21.
ZHANG Lijie, TANG Huiming, MAO Zhaoxiang, et al.
Research of rock mass stability of tunnel anchorage zone
of huge suspension bridge in Chongqing[J]. Yangtze River,
2010,41(17): 19-21.

EI RN SD QI SO =Y 4 SR PR A P
AR KR M. LR B2 A ,2019.

WU Aiqing,ZHOU Huoming, ZHANG Qihua, et al. Key
technologies and application of rock mechanics for tunnel
anchor of suspension bridge[M]. Beijing: Science Press,

2019.



