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Three-dimensional Deformation Monitoring and
Numerical Simulation on Slope Excavation and Support

PENG Yipu' LI Jian' ,HUANG Yi’ ,TANG Zhiyuan' ,LI Zichao'

(1. School of Civil Engineering, Central South University, Changsha, China, 410075 ; 2. Guangxi Transportation
Science and Technology Group Co. Ltd. ,Nanning,China,510007 )

Abstract; To study the effects of slope excavation on slope instability, numerical simulation
analysis was conducted on the excavation and support processes of the slope, ensuring safe
construction practices. Taking the slope at KO + 090 of Yuehua street, Changsha city as a case
study ,the TCA2003 total station, which was customized, was used to monitor the horizontal and
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vertical displacements of seven monitoring points (Pl ~ P7) on the slope’s crown beam. The
DINIO3 high-precision digital level was used to monitor the settlement of four monitoring points
(W1 ~ W4) on the top of the slope structure. Inclinometers were used to monitor the deep
horizontal displacements of the soil and support structure in two inclined pipes( CX1,CX2). The
ABAQUS finite element software was employed to perform three-dimensional numerical simulation
analysis of the excavation and support processes of the slope at KO +090,in order to determine the
displacements of the supporting piles and the crown beam,as well as the settlement changes of the
slope’s top structure under four different working conditions. The maximum absolute differences
between the measured coordinates ( X, Y, Z) of the Pl ~ P7 monitoring points and their initial
coordinates were found to be 0.3 mm, 0.2 mm, and 0.2 mm, respectively. The numerical
simulation results indicated that the settlement of the top structure during the slope excavation and
support processes was far below the cumulative alarm value of 10 mm. The maximum difference
between the on-site monitoring and numerical simulation results for the horizontal displacement of
the support piles and crown beam in the X direction was 0.79 mm, while for the vertical
displacement of the top structure,it was 0. 50 mm. The slope soil and support structure exhibited a
tendency to lean outward,and the horizontal displacement decreased from top to bottom. Both the
numerical simulation results and the on-site monitoring data indicated that the slope construction
was in a stable and safe state.

Key words; slop excavation support; deformation monitoring; numerical simulation; stability
analysis
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