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Analysis of Deformation Characteristics of
Deep Foundation Pit in Urban Rail Transit
Station under Unbalanced Load
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Abstract

neering diseases and accidents caused by unbalanced load in ur-

[ Objective ] At present, the underground engi-

ban rail transit are increasing gradually. In order to understand

the adverse effect of unbalanced load on the deformation of

s [ R R I A BR A R RS IF S T & 1R 901 H (2019014)

deep foundation pit in urban rail transit station and reduce the
construction risk, it is necessary to analyze the deformation
characteristics of station deep foundation pit under unbalanced
load. [ Method] Based on theoretical analysis and on-site mo-
nitoring data, the aforementioned deformation characteristics
are studied, the changing law regarding the retaining pile de-
formation, the horizontal displacement of the deep soil and
ground settlement is analyzed, and the interrelation between the
retaining pile deformation and the deep soil horizontal displace-
ment, the ground settlement and excavation depth is discussed.
[ Result & Conclusion] The horizontal displacement curve of
the retaining pile is fish-belly shaped, and the formation condi-
tion has obvious influence on the deformation of the retaining
pile. There is a roughly linear relationship between the deform-
ation of the retaining pile and the horizontal displacement of
deep soil, and the empirical coefficient is proposed to be 1. 30.
Due to partial load, the ground settlement around the deep
foundation pit is larger, and the relationship between the maxi-
mum horizontal displacement 6,,, of the retaining pile and the
=(0.9~3.0) 8., and

the proportional coefficient between them is greater than the

maximum ground settlement §,,, is §,,,

value under symmetric load. The strong deformation resistance
of rock strata limits the deformation of the retaining pile. There
is a relationship of §,,, = (0.009% ~0.060% ) H, between §,,,
and H,,

ler than the value under symmetric load. The impact area of

and the proportional coefficient between them is smal-

deep foundation pit construction on the surrounding environ-
ment is mainly divided into Zone 1 ( main impact zone) , Zone
2 ('secondary impact zone) and Zone 3 ( no impact zone) , and
the impact area of foundation pit construction is about (0 ~
2.5) H.,.

Key words urban rail transit; station; deep foundation pit;
deformation characteristics; unbalanced load
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Failure Cause Analysis and Optimization De-
sign of the Transmission Shaft for Guideway
Rubber-tyred Vehicle

YANG Yi, TAN Zhicheng, KANG Fei, ZHANG
Xin, LIU Saiwu

(BYD Electro-Mechanical Equipment Co., Ltd., 518118,
Shenzhen, China)

Abstract [ Objective] The structural reliability of the trans-
mission shaft of guideway rubber-tyred train is crucial to the
safety of train operation. During the ice and snow test on a cer-
tain urban rail transit line, the guideway rubber-tyred train
failed several times resulting from the fracture of the transmis-
sion shaft. Therefore, it is necessary to analyze the fracture
causes of the transmission shaft and optimize its design.
[ Method ] The causes of the fracture of the transmission shaft

are analyzed from two aspects; macroscopic detection of the

failure shaft section, physical and chemical detection of the
failure material. A wireless torque test system is used to test
the real-time load of the transmission shaft between stations 5-6
and stations 5-7 on the line. The test results are analyzed, and
the structure of the transmission shaft is optimized. The
strength test on the optimized transmission shaft bench and the
fatigue test on the optimized transmission shaft are carried out
respectively. [ Result & Conclusion] The causes of transmis-
sion shaft fracture are identified as the overload brittle fracture
of cross shaft and fatigue fracture of double coupling bushing.
The test results from the above two line sections show that all
the maximum torques of the shaft occur when the vehicle is
slipping. Though the actual torque of transmission shaft is less
than the designed maximum working torque, the impact energy
on the shaft is much larger than the torque change value under
normal working conditions because the torque changes within a
very short time. The measures that are taken to optimize the
transmission shaft structure are as follows: increasing the shaft
diameter of the cross shaft, increasing the chamfer angle of the
cross shaft arc transition, and further reducing the stress con-
centration. The strength of the shaft shoulder of the double
coupling bushing is increased by adding the reinforcing rib on
it. The strength test on the optimized transmission shaft bench
shows that it meets the design requirements and passes its fa-
tigue test.

Key words  guideway rubber-tyred vehicle; transmission

shaft; failure cause; optimization design
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