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A study of the reasons of abnormal lifting characteristics of foundation
near the Jianshanying Large Bridge in Guiding county of Guizhou Province

WANG Jinshu, WU Guang, ZHAO Zhiming, RAO Hong
(School of Geosciences and Environment Engineering , Southwest Jiaotong University, Chengdu, Sichuan 611756, China)

Abstract; Jianshanying bridge is a control station on the newly-built high-speed railway line from Guiyang to
Guangzhou. This paper combined the methods of field geological survey, field monitoring, drilling,
geophysical exploration and laboratory test to analyze the main reasons for the abnormal lifting of the great
bridge piers. The geological structure distribution in the study area was obtained by geological mapping and
drilling core development. The developmental state of groundwater in the bridge site is deduced from the
survey of surface water and audio magnetotelluric exploration ( AMT). Indoor expansion tests of drill core were
carried out to study the water-absorbing expansion characteristics of the foundation rock soil in the bridge site
area. The results show that excluding the reasons of geological structure and groundwater in the confined
aquifer, the superstructure rises and falls due to the physical and chemical reaction between expansive rock
mass and groundwater. The Permian Wujiaping formation ( P,w) in the bridge site area has the potential
swelling force estimated to be between 3 MPa and 59 MPa, which is much greater than the structural loads

(ranging from 1.38 MPa to 13.5 MPa). Under the action of axial pressure of 1.05 MPa, the undisturbed
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expansive rock sample absorbs water and has an expansion strain of 0. 35% . Combined with the existing

studies, it is found that the expansion formation 130 m thick can cause the uplift of the superstructure of 45.5

mm. Therefore, the Permian Wujiaping formation ( P, ) is mainly responsible for the abnormal rise and fall of

the bridge piers due to its water absorption expansion and water loss shrinkage, combined with groundwater

recharge and discharge.

Keywords: abnormal lifting; field monitoring; AMT; swelling rock; pile
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Fig.1 Engineering geological map near the Jianshanying Bridge
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Fig.2 Engineering geological profile along the Jianshanying Bridge
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Fig.5 No. 16 bridge pier elevation and water level monitoring data

AL AL 90. 1 m (P 6) 3 5 % 4 ik X
KA R AR R IC 3, 3R K AL R O R AR
X EC R B, AR S S R R T P K oA A A —
Bl WARALIRBE FORF KA AR A B s P i — 28
F W B AR AR 7T AR J2 b T W /K AL 1 A2 AR5 K 1 o

H T Mo
M

107N\ \\\ N

KY-8 KY-4  KY-6
86.6m™® ¢ 922 m ® 755%m
— \ a |

——

w154 16¢ Q174 184 19%
I e Ky3 e\ RYDe KY5

@ RALHI A
‘ ; " 855 91/7m 826m
\ Sm

fLIE90.1 m
\% N~

B 6 kMl ek shFL AR L E T E

Fig. 6 Location of the water level observation point and

relative position of borehole and pier
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Fig.8 Free expansion rate of rock mass at different depths
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Table 1 Summary of the maximum free expansion

rate of each hole

LGRS ek H Ak R % R /m
KY-1 62 60.0
KY-3 40 21.6
KY-4 78 43.6
KY-5 78 66.7
KY-6 48 4.4
KY-7 42 35.0
KY-8 80 41.6
KY-9 65 17.5
KY-10 70 25.2
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Table 2 Summary of the fitting parameters and the

prediction of rock expansion force

o " A e AT %F/ T
(geem ™) % Bk 71/ MPa
3.14 0.001 48 7.41 0.99 2.15 12.27
5.10 0.001 05 7.68 0.983 2.15 15.55
13.00 0.012 21 6.25 0.987 2.15 8.37
19.20 2.51E-06 11.11 0.977 2. 15 59.50
25.10 0.022 45 5.55 0.987 2.15 3.39
S ¥4 0.001 7 7.32 0.925 2.15 11.55
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