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ABSTRACT

Characteristics of interface friction between cohesionless soils and geotechnical structure surfaces play an important role in
the analysis of earth load and resistance on the structure. In general, geotechnical structures are mainly composed of either
steel or concrete, and their surface roughnesses with respect to soil particle sizes influence the interface characteristics between
soils and the structures. Accurate assessment of the interface friction characteristics between soils and structures is important
to ensure the safety of geotechnical structures, such as mechanically stabilized earth walls reinforced with inextensible
reinforcements, piles embedded into soils, retaining wall backfilled with soils. In this study, based on the database of high
quality interface friction tests between frictional soils and solid surfaces from literature, equation representing peak interface
friction angle is proposed. The influential factors of the peak interface friction angle are relative roughness between soil
and solid surface, relative density of frictional soil, and residual (constant volume) interface friction angle. Futhermore, for
the developed equation of the interface friction angle, its uncertainty was assessed statistically based on Goodness—of—fit
test results.
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Fig. 1. Interface between materials in the upper and lower
cases: (a) sand to rough solid material, (b) sand to
smooth material, and (c) sand to sand
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Fig. 3. Schematic figure of modified direct shear test for interface friction angle between two different materials (modified after

Porcino et al., 2003)
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Fig. 4. Relationship between shear stress and normal stress
of frictional soils showing decreasing internal friction
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the critical state
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Table 1. Collected data of high—quality interface shear tests between frictional soils and solid material surface with different
degrees of roughness [data extracted from Lings and Dietz(2005)]

Test No Dso Ra Rn Dr o\ Measured &, Measured e, Predicted &,
) (mm) (um) (unitless) (%) (kPa) (degree) (degree) (degree)
1 0,78 300 0.3846 97 25.4 482 31.90 4916
2 0,78 300 0.3846 90 88.0 461 31.90 46,08
3 0,78 300 0.3846 90 169.7 455 31.90 45,05
4 0.78 300 0.3846 o1 2513 451 31.90 44 56
5 0.78 2.49 0.0032 93 2572 291 2423 27.01
6 0.78 2.49 0.0032 95 86.9 261 24.23 25.87
7 0,78 2.49 0.0032 99 169.4 251 2423 25.48
8 0,78 2.49 0.0032 91 251.0 261 2423 24.39
9 0,78 9.40 0.0121 90 251 314 26.50 33.26
10 0.78 9.40 0.0121 99 128.6 292 26.50 32.20
11 0.78 9.40 0.0121 88 251 332 26.50 33.00
12 0,78 9.40 0.0121 99 2514 26.5 26.50 31.30
13 0,78 180 0.,2308 70 25.0 49.0 31,38 44,28
14 0,78 180 0,2308 70 86.9 456 31.38 4277
15 0,78 180 0,2308 74 169.6 45 4 31.38 42 47
16 0,78 180 0,2308 86 252 481 31.38 46,87
17 0,78 180 0,2308 74 251.6 447 31.38 4196
18 0,78 0.36 0.0005 94 2572 16,7 15.64 15.80
19 0.78 337 0.0432 83 252 39.9 29,25 39,56
20 0,78 114 0.1462 89 252 475 30.96 46,94
21 0.44 300 0.6818 73 253 436 31.00 44 34
22 0.44 300 0.6818 64 25.4 409 31.00 42 87
23 0.44 300 0.6818 20 255 319 31.00 3573
24 0.44 0.356 0.0008 93 253 15.3 11.30 15.04
25 0.44 0.356 0.0008 78 251 13.3 11.30 13.73
26 0.44 0.356 0.0008 69 252 1.5 11.30 12.94
27 0.44 2.49 0.0008 94 251 10.8 11.30 8.92
28 0.44 2.49 0.0057 79 253 2717 2420 29.22
29 0.44 2.49 0.0057 69 253 251 24.20 27.48
30 0.44 940 0.0057 93 2572 251 2420 26.32
31 0.44 9.40 0.0057 75 253 22.6 2420 2112
32 0.44 9.40 0.0214 68 25.4 39.0 27.50 36,65
33 0.44 9.40 0.0214 22 251 358 27.50 34,22
34 0.44 337 0.0214 92 253 334 27.50 33.27
35 0.44 337 0.0214 70 252 291 27.50 27.07
36 0.44 337 0.0766 26 253 471 31.00 44 82
37 0.44 114 0.0766 93 253 428 31.00 41.45
38 0.44 114 0.0766 78 253 337 31.00 34,69
39 0.44 114 0.2591 62 25.4 490 31.80 48 42
40 0.44 14 0.2591 27 252 434 31.80 45,98
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