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Figure 1 Silt particle grading curve
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Figure 2 Non-destructive separation between layers of

polymer-silt soil composite specimen
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Figure 3 Three-dimensional laser scanning and

reconstruction of interface morphology
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Figure 4 Polymer-silt soil interface shear and
morphology extraction device
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Figure 5 Relationship between interface shear strength

and normal stress at different densities
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Table 1 Shear strength indexes of different densities

R YR = Y WEEEM WA IE
(grem™) c¢/kPa ¢/ (°) R?
0. 249 103.47+5.42 23.75+0. 89 0.992
0. 490 131. 66+10. 32 36.87+1.24 0.999
0.731 217.01+12.34  39.35+1.05 0.995
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Figure 6 Distribution of surface roughness parameters

e

at different densities
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Figure 7 Relationship between surface roughness parameters

and shear strength at different densities
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Figure 8 Numerical modeling of interface shear
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Table 2 Mechanical parameters of polymer materials'®*"’

B/ (grem ) FPERLE/ MPa AR L
0. 249 100. 57 0.2
0. 490 291. 04 0.2
0.731 448. 03 0.2
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Table 3 Mechanical parameters of silt materials

wE W BE, R
Lo RS
(grem™)  HH/MPa kPa (°)
1.76 37.2 0.35 22.2 11.3
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Figure 9 Comparison of numerical simulation and

experimental results
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Figure 10 Stress distribution at the interface during the shear process (polymers in the upper part and silt in the lower part)
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Figure 11 Stress distribution at the contact interface ( polymer surface)
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Analysis of Polymer-silt Soil Shear Properties Based on Three-dimensional

Reconstruction of Interfacial Morphology

ZHANG Chao'***, ZHANG Lei'’*?, XIA Yangyangl'2’3, WANG Cuixia"*?,

LIU Quanhong’, FANG Hongyuan'>** | Timon Rabczuk®, WANG Fuming"?’**

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. National Local Joint Engi-
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tion Center for disaster prevention and control of Underground Engineering Jointly Built by Provinces and Ministries, Zhengzhou
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Abstract: To investigate the influence mechanism of polymer density on the contact morphology and interfacial
shear properties of polymer— silt soil interface. Using a non-destructive method for separating interfaces, combined
with three-dimensional laser scanning, the scanning test of three-dimensional interfacial topographic features of pol-

ymer-silt was carried out, and the interfacial roughness parameters were obtained under different densities. Com-
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bined with the interfacial direct shear test, investigated under the influence of different polymer density, polymer-
silt interface roughness parameters, interfacial shear stress-displacement relationship, interfacial shear mechanical
strength parameters, and the change laws of interfacial roughness parameters and interfacial shear strength. Based
on this, a finite element model of a random three-dimensional rough interfacial was established by using COMSOL
software to further explore the shear damage mechanism of polymer-silt soil interface under different interfacial
roughness. The results show that the finite element numerical model based on three-dimensional interface recon-
struction can accurately predict the shear stress-displacement relationship of polymer— silt soil interface under differ-
ent densities, and the main damage feature of polymer— silt soil interface under direct shear load is the stress con-
centration formed at the interface bumps, and the greater the density, the more the bumps, and the more obvious
the stress concentration. The roughness and shear strength of the polymer-silt soil interface increase with the in-
crease of polymer density, and the roughness and shear strength of the polymer-silt soil interface satisfy the linear
relationship.

Keywords: polymer-silt soil; interfacial shear; three-dimensional laser scanning; interfacial morphology; numeri-

cal simulation



