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Fig 1. Comparison of wall face displacement time histories in validation
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Table 1

Ground motion parameters of the 20 earthquake records,

Mo,  Earthquake PEER record Date Duration (s} Peak acc. Peak velodty Prak disp. Fault type

ia] File Hoe. (g} Vert.{g) Hor {cmfs) Vert (onfs) Hor(cm) Vert {cm)
Duzce, Turkey P1357 10G2-N 199911112 0114 0093 1108 1.66 9.28 8.04 Strike-Slip
Droville PO115 D-EBHOODO 1975/08/08 0168 0073 3 LG7 L 006 Nofinal
Kobe, [apan P1054 SHIDGO0 1995/01/16 0212 0.059 2750 G40 A 257 Strike-Slip
Coyote Lake PO149 GO3140 197908/ 06 0229 0.160 2875 518 ] 126 Strike-Slip
Kobe, Japan P1054 SHIOOO 1995/01{16 0243 0.059 3776 G40 3 257 Strike-Shp
Coalinga PO346 H-Z14000 1983/05/02 0282 0.097 4085 11.38 ] 411 Reverse
Northridge POBE?  ARLD9O 19940117 0344 0552 4044 1773 .06 854 Riverse
Loma Prieta PO736 GO3090 1989/10{18 0367 0338 4500 15.02 26 9.03 Reverse-Oblique
Loma Prieta PO745 CLS090 1989/ 1018 0479 0455 45,11 17.65 .26 732 Reverse-Obligue
Northridge POBE3 ORR3G0 1994/01/17 0514 0217 5204 1229 522 Reverse
Cape Mendodno  POS10  RIO360 1992/04/25 0549 0195 4190 154 704 Reverse
Noithiidge POBE3 ORROS0 199401117 0568 0217 5182 1229 2 532 Reéverse
Loma Prieta PO745  CLS0O0 1989/1018 0644 0.455 3329 17.65 732 Reverse-Obligue
Kobe, [apan P1056 TAZDDOD 1995/01/16 0694 0433 6780 3476 1192 Stri ip
Chi-Chi, Taiwan  P1461 TCUD9S-N  1999/09/20 0712 0355 4939 2202 1920 Reverse-Oblique 7.
Northridge P1020 SPVZ70 1994/01/17 0753 0467 5447 3302 9374 Rieverse
Northridge P1005 RRSZ28 1994/01117 0838 0.852 166.02 50,63 11896 Reverse
Morthridge P1023 50s142 1994/0117 0.897 0.586 10220 3459 2367 Reverse
Chi-Chi, Taiwan  P1532 WNT-E 1999{0920 0958 0311 G860 3416 16.70 Reverse-Oblique
Northridge PO935 TAR3GOD 1994/01/17 0990 1048 7137 7346 21566 Reverse
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Table 2
Physical properties of soils used in paramemic study.

)N br (%) ta USCS w (%) tm
(blows/0.3 m) (kNfm) (ke o )
32 16 44 162 s 165 189
30 G5 185 sw 125 208
a0 45 80 2049 oGP 125 235
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Fig. 3. Schematic of geologic cap model.
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Table 3
Cap model parameters for the three soils of parametric stwdy.

Parameter g — F3A= & = 36" & — A

Bulk modulus, K (MPa) (see Fig 4) Wary with p Vary with p Vary with p
Shsar modulus, & (MPa) (see Fig 4) Vary with p Vary with p Vary with p
Failure envelope parameter, o ( kPa) 59 5.8 5.6

Failure envelope linear coeMicient, # 02477 azsela 03149
Failure envelope exponential coel, v 0 o o

Eailure envelope exponent, § {kPaj—? o (e} o

Shape factor, R {see Lee et al., 20107} Vary with p Vary with p Vary with p
Hardening law exponent, D (see Fig. 4) Vary with p Vary with p Wary with p
Hardening bw coeffldent W U301 MOZFT o189

Hard ening Law exporent, Xqo (kPa} o o o
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Table 4
Parameters for finding mean stress dependent variables K, G, and D for the three
soils of parametric study.

Parameter ¢=32° ¢=3F =40
Relatve density, D (%) 44 G5 B0
Initial tangent bulk modulus, K (kPa) G089 8952 11,049
Asymptotic total volumetric strain, (s lay 0.0445 0.0307 D205
Ultirmate totzl volometric strain, { s 00423 00292 00199
Ultirnate tangent bulk modulus, (Khe (MPa) 2436 35493 4419
Ultimate elastic volumetric strain, (5 g, 021 0001 0,001
Ultimate plastic volumetric strain, (£5),, =W 0.0401 00277 00189

Dapth ()
Dapth fm)
|

T T T T 2 T T
30

10 15 20 25 4 & 8 o 0.1 0z 03 a4
Tangent bulk madubis, K, (Mhim?) Shear madulus, G (MNim?) Hardening law expanent, D (MPay!

a b [

Fig. 4. Variation of {a) tangent bulk modulus K, (b} shear modulus G with depth, () hardening law exponent D with depth
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Table 5
Plastic— kinematic model parame iers for geogrid reinfor cements,

Pararmeter High stffriiess Medium stiffivess Low stiffness
Density, p {kajnre) 1030 1030 1030
Young's modulus, E(MPa) 11556 5333 160
Poisson’s ratio, » 03 03 03

Yield soress, oy (MPa) 347 21.3 8

Tangent modulus, E: { MPa) 6564 266.7 356
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Table 6
Summaryof numerical mode | boundary extents from wall fadng adopted by vardous
researchers (H = wall height).

Reference Numerical model boundary extent from wall facing

Front of Back of Foundation
wall wall depth

Bathurst and 03754 G.667H 0LI67H
Hatami (1998

Hatarmi and 0.272H GH GI111H
Batlurst { 2000)

Ling et al. {2005k} LG66TH 338H 54

Liu et al (2011) 1.875H 3.125H O.625H

Rowe amd Ho { 1998) 25H

Rowe and 1.263H 1.863H L2634
Skinner (2001 )

This study 1.65H 27H 0.75H
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Summary of coeffigent of friction for contact interfaces.

Contact ¢ =32 #' =3F
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Table 9
Change in seismic response of GRS wall due to increase in design parameter.
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