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Research on deformation characteristics and internal forces of double-row
circular piles based on BOTDA distributed optical fiber sensing technology

HU Yang' ,GUO Tongda' ,LONG Wanzue®,JIANG Bo* ,HE Jian®
(1. Guiyang Urban Rail Transit Group Co. Ltd. , Guiyang 50081, China;
2. Guizhou Transportation Planning Survey and Design Academe Co. ,Ltd. , Guiyang 550001, China)

Abstract: In order to understand the deformation laws and internal force distribution characteristics of the double-
row circular piles in the foundation pit support, the deformation and internal force response of double-row piles in
the process of foundation pit excavation are tested by means of BOTDA distributed optical fiber sensing technology
and deep displacement monitoring technology. By laying sensing optical cables in the front and rear piles
respectively, the strain from the excavation process to the stability of the foundation pit is collected to study the
deformation characteristics and internal forces of the double-row piles, and the numerical simulation is introduced
for comparative analysis. The result shows that the pile disturbance calculated by the optical fiber monitoring is
basically consistent with the pile lateral displacement curve of the corresponding position inclination monitoring.
The overall deformation of the foundation pit is small and in a stable state, and the double-row circular piles have a
good supporting effect. By monitoring the strain energy, the internal force distribution and transfer law of the pile
body are truly reflected. Compared with the numerical simulation results, the measured bending moment and shear
force values of the double-row piles are significantly smaller than the simulated values, and the distribution law is
basically the same. The bending moment at the connecting point of the tie beams on the front and rear piles and
near 2m below the bottom of the pit is larger, and the load shared by the rear piles is greater than that of the front
piles. After the excavation of the foundation pit is completed, the distribution of earth pressure above the bottom of
the pit shows a convex characteristic of "small in upper and lower parts and large in middle parts". The measured

earth pressure value is also less than the theoretical value calculated by classical earth pressure method.
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Tab. 1 Parameter values of supporting pile
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Fig. 5 Optical cable layout diagram in the supporting pile
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Fig. 9 Monitoring curve of deep-seated displacement
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Fig. 11 The bending moment distribution curve of the pile
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Tab. 2 Mechanical parameters of soil layer

s +2 AR v/ (kN - m ) C/kPa &/(°) Ei//MPa Eyi/MPa E;'/MPa p. m K, P*'/kPa
) Zuiti MM-C 19 5 15 10 10 40 0.33 0.5 0.74 100
@ FEWARTE+ MM-C 17. 8 3.7 9.1 90 90 270 0.3 0.5 0.84 100
© WEkaEt MM-C 17.1 29.8 6.6 70 70 210 0.35 0.6 0.88 100
@ #HEkaEit MM-C 16. 8 21.5 3.8 10 40 120 0.4 0.8 0.93 100
©  KBHEKE MM-C 27.1 250 36.2 300 300 900 0.26 0.5 0.40 100
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Tab.3 Supporting structure parameters and unit types
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Tab. 4 Numerical analysis calculation step
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