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Abstract

This paper presents a series of model tests on geosynthetic-reinforced soil (GRS) foundations and geotextile-encased
granular columns (GEC) across a reverse fault. The aim was to evaluate the performance of reinforced foundations as mitigation
measures for surface faulting hazards. The effectiveness of GRS foundations and GECs in reducing reverse fault-induced
ground deformation was investigated. Test results revealed that compared with the unreinforced foundation, the GRS
foundation was effective in reducing the maximum angular distortion at the ground surface at relatively small fault offsets
(S/H<15%). GECs could effectively reduce the maximum angular distortion at the ground surface by developing the shear
rupture diffusion effect and downdrag side friction effect. Compared with the unreinforced foundation, the GEC foundation

could reduce up to 33% of maximum angular distortion at the ground surface when a strong earthquake occurs.
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Properties Value
Soil
Soil classification (USCS) SP
Specific gravity, Gs 2.65
Mean grain size, Dso (mm) 0.98
Min. dry unit weight, ydmin (kN/m?) 13.5
Max. dry unit weight, Yamax (KN/m?3) 16.4
Relative density, D, (%) 70
Target dry unit weight, yqs (kN/m?) 15.3
Cohesion, ¢' (kPa) 0
Peak friction angle, ¢' (°) 39.2
Reinforcement
Type Nonwoven geotextile
Material Polypropylene (PP)
Mass per unit area (g/m?2) 29.6
Thickness (mm) 0.235
Ultimate tensile strength, 7w (kN/m) 0.70
Ultimate tensile strain, gur (%) 324
Stiffness, JJ (kN/m) 5.47
Soil-Reinforcement Interface
Peak interface friction angle, §' (°) 27.4
Efficiency factor, E¢ 0.63

J1BAT R AT AR BRI
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Parameters *Scaling Model |Prototype
factor

Geometry

Foundation height, H (m) 1/N 0.2 3.0
Soil parameter

Target dry unit weight, yd (kN/m?) 1 15.3 15.3

Friction angle, ¢' (°) 1 39.2 39.2
Reinforcement parameter

Ultimate tensile strength, Twi;: (kN/m) 1/N? 0.70 157.5

Stiffness, J (kN/m) 1/N? 5.47 1231
Interface parameter

Soil-geosynthetic friction angle, § (°) 1 274 274

aTarget scaling factor N= 15
100 em

() R
Bt PR

RO FEMNSHERYIPIEE AR E

Test variables
Test Test ID Number of Foundation height Vertical spacing Area inclusion of
reinforcement . ;
H (cm) Sy (cm) Reinforcement A; (cm?2)
Layers n
Unreinforced
foundation U 20
GRS foundation R-3L 3 20 6.7 6000
KA JrEMEEIERR AR E
Test variables
Test Test ID Diameter of GEC | Foundation height Horizontal Area inclusion of
d. (cm) H (cm) spacing of GEC S;, (cm) reinforcement Ag (cm?)
) GECS8 3 20 8 3390
GEC reinforced ["op o 74 2 eline) 3 20 10 2830
foundation
GEC14 3 20 14 2830
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