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Tab. 3 Results of the beam deformation on four different conditions
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Fig.4 Vertical deformation nephogram of ANSYS soil under the dead weight conditions
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Application of ANSYS to early warning of soil cave evolution

QIN Xiu-ling*?, YAN Ming', JIANG Xiao-zhen?
(1. College of Environment and Civil Engineering, Chengdu University of Technology,Chengdu,
Sichuan 610059, Chinas 2. Institute of Karst Geology, CAGS, Guilin, Guangzi 541004, China)

Abstract: This paper took a highway in Guilin as a study case, chose TDR monitoring technology as a major
research tools and used ANSYS to simulate the TDR to monitor the entire process, based on the comprehen-
sive analysis on the existing early warning technology of the karst soil cave along highway covered area. The
simulation results show that it may cause damage to ground surface if there is soil cave with a diameter of
more than 3.0 m in the earth layer,which is 5. 0 m or so away from the bed rock surface. If the layer thick-
ness (5.0 m) and beam cross-section size(8 cm X 6.5 cm) remains unchanged, ground deformation will be
more obvious, and the deformation will presents as a slow linear trend, as the soil cave is growing upward
slowly along the bed rock surface and its diameter keep on increasing. If the soil cave is 2. 0 m long and 4.0 m
deep, or it is 4. 0 m long and 3.0 m deep, beam deformation tend to stability when it is buried at 2. 0 m to
4.0 m depth. If the soil cave is 3. 0 m long and 3. 5 m deep, beam deformation are almost the same when it is
buried at a depth of 1. 0~3. 0 m. If the soil cave is 5.0 m long and it’s roof is 2. 5 m deep, beam deforma-
tion, which is 6. 74 X 107 m and 6. 75 X 107% m respectively, are basically the same when beam buried at
1.0 m and 2. 0 m depth,which is also mean that it has reach the limiting equilibration. So it can more effec-
tively monitor the soil deformation and the hole evolution trend that monitoring beams are laid within a depth
of 2 m from the roof of soil cave.

Key words: karst subgrade; ANSYS; early warning of soil cave evolution



