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Model test study on the symmetrical semi-section for treating subgrade
collapse with reinforced cushion

WU Di, CHEN Qingshu, GONG Leixu, WU Jianjian®, LI Dan
(School of Architecture and Transportation Engineering, Guilin University of Electronic Technology, Guilin 541004, Guangxi, China)

Abstract: The treatment method of adding reinforced and anti filtering geotextiles during the backfilling and compaction
process can effectively solve the problem of urban road collapse with complex working conditions and tight construction
schedules, and it is not easy to collapse again. In order to further explore the applicable road collapse conditions of this
treatment method, especially the applicable range of collapse width, five sets of symmetrical semi-section and one set of
full-section large scale indoor model tests were set up to study the soil pressure, displacement field, and fabric stress
distribution during the treatment of karst subgrade collapse with geotextiles. The test results show that the outcomes of the
symmetrical semi-section model are consistent with the full-section model, and the data are effective. The collapse width is
an important factor affecting the effectiveness of geotextile treatment. As the width of the collapse increases, the maximum
vertical stress in the stable zone, the maximum tensile force of the reinforcement, and the vertical displacement of the fill all
significantly increase at the edge of the collapse, where geotextiles with appropriate tensile strength should be selected
according to the stress. When the collapse width is 2.0 m, the use of geotextiles with L=1.5B to treat subgrade collapse has a
good effect. The geotextile reinforced cushion layer is not suitable for treating large subgrade collapses with B=2.0 m. This
reveals the scope of application of geotextile methods for treating subgrade collapses.
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Fig. 1 Schematic diagram of symmetrical semi-section model test
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Fig. 2 Monitoring element layout
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Table 1 Physical and mechanical indexes of test sand
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Fig. 3 Grading curve of test sand
T 4R YA Y 16 AR AL L 3k FH 5 T 20 A1
ﬁhﬁ&%&nmmbh%ﬁiﬁ%mmbﬁm
JSEAR i s Y 20 A1 82 =0 AZ s i 2R 21 4 BT

3.5
30k = 0.000 9x+0.360 1

251
20
1.5 F

1.0 -

X L 77/(kN/m)

05 ¥ =4x10"%?-0.000 2x+0.053 1

0 1 1 1 1 I 1
0 500 1000 1500 2000 2500 3000 3500

REAR Py 3 pe
4 HMMTREERYMIRERZ

Fig.4 Calibration curve of medical gauze after pasting strain gauges
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