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Abstract

Dynamic deformation characteristics, expressed in terms of shear moduli and material damping, are important
parameters in the design of soil-structure systems subjected to cyclic and dynamic loadings. In this paper, the deformation
characteristics of cohesionless soils in Korea were investigated using resonant column tests. A total of 60 samples, which
were sampled from sedimentary and residual soils and reconstituted using controlled particle-size distributions, were
prepared. The confining pressure applied in the tests ranges from 20 kPa to 500 kPa. The test results were categorized
into 3 groups including clean sands, silts and silty sands, and residual soils. Based on test results, the small-strain shear
modulus(Gma) and damping ratio(Dmin) were determined and the effects of confinement on Gumax and Dumin were
characterized. The empirical correlations predicting Gmax Wwere suggested for 3 group soils. At strains above elastic
threshold, the variations of shear modulus(G) and damping ratio(D) were investigated. Nonlinear deformational
characteristics of clean sands are significantly affected by confining pressure and the ranges and mean curves for G
and D are suggested considering the range of confining pressure. The silts and silty sands and residual soils were weakly
affected by confining pressure, so the representative ranges and curves, independent of confining pressure, were proposed.
The proposed curves are compared with the Vucetic-Dobry and Seed-Idriss curves. The proposed modulus reduction

and damping curves would be used as a valuable database for the site response analysis during earthquake.
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IC—1 15m | ML |2.68]| 20.5 | NP | 53.1 27.9 | 2.04 | 0.68 80, 100, 200

ic-2 30m | ML |266| NP | NP | 60.3 28.0 | 2.01 | 0.69 80, 190, 380

IC—3 45m |sp-sM| 259 | NP | NP | 65 | 029 | 19.7 | 1.94 | 0.60 80, 280, 500
IC—4 15m | ML |268| 20 | NP | 54.1 242 | 1.99 | 0.68 110, 220

ic-5 30m | ML | 269|237 | 117 | 77.9 29.2 [ 1.95 | 0.78 80, 200, 400
IC-22 17m | sm | - | 25 | Np [ 40.4 | 008 ] 236 | 1.88 | 0.76 73, 146, 292
IC-23| Q@ [ 31im | SM | - (252 | NP | 46.7 | 0.08 | 255 | 1.88 | 0.79 115, 230, 460
ic-24 | 2% [46m [sP-sM| - | NP | NP | 6.2 | 038 | 16.2 | 1.80 | 0.73 160, 320, 500
IC—25 50m | sM | - [ Np | NP [ 122 [ 050 152 | 2.16 | 0.43 160, 320, 500
IC-26 8m | SM | - [ 21 | NP | 324|010 | 255  1.90 | 0.7 42, 84, 168
IC-27 5m | sm | - | N | NP [ 215014207 [ 1.90 [ 0.70 126, 252, 504
iC—28 28m | ML | - | 232 | 157 | 748 26.5 | 2.00 | 0.70 102, 204, 408
IC-29 4sm | SM | - | NP | NP | 13.2 | 0.39 | 18.1 | 2.02 | 0.57 155, 310, 500
ND-1 | zyg | - SP {265 NP | NP | 31 | 0.20 | 10.5 | 1.51 | 0.04 25, 50, 100, 200, 400
ND-2 | 982 | - SP {265 NP | NP | 27 | 018 | 9.1 | 1.56 | 0.85 50, 100, 200, 400, 550
PS-3 | 4 | 16m [SP-SM| 2.65| NP | NP | 11.0 | 0.42 | 17.0 | 2.08 | 0.49 60, 120, 240

SA SE‘{ - SP |264| NP | NP | 0.9 | 095 | 46 | 1.54 | 0.79 45, 90, 180, 360, 500
YJ-1 3m | ML | - |e2r1] 2 37.8 | 1.82 | 1.03 15, 30, 60
YJ=6 - 0.12 | 21.2 | 1.90 | 0.69 20, 40, 60, 90, 160, 320
Ya-7 %‘l_gﬂi B o w | np | 132 118.7 [ 1.75 | 0.79 40,60,80,90,160,320
vJ-8 ' 19.0 | 1.65 | 0.91 | 20, 40, 60, 80, 90, 160, 320
YJ-9 | 201 [ 1.53 | 1.07 | 20, 40, 60, 80, 90, 160, 320

Ys gﬁ 1~2m| sM | 267| NP | NP | 15.0 o.37l dry ‘ 2.20 [ 0.21 35, 70, 140
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Ic-11 53m |[SC-SM| - | 26.7 | 5.26 | 18.0 | 0.69 | 153 | 2.36 | 0.31 210, 425, 500
ic—12 62m | SM - NP NP | 25.0 | 0.47 | 141 | 2.03 | 0.51 120, 250, 490
C-13| o | 70m | SM - 24 NP | 229 | 029 | 129 | 2.16 | 0.40 120, 240, 480
ic-19] = 54m | ML - 36.9 | 1.89 | 51.5 26.6 | 1.95 | 0.74 220, 440, 500
IC—20 59m | ML - 292 | NP | 419 | 011 | 249 | 2.04 | 0.64 120, 240, 480
Ic—21 7im | SM - | 248 | NP | 154 | 055 | 11.8 | 2.12 | 0.41 120, 240, 480
2
PS—7 | ufury | 22m - - - - - - 22.9 | 2.00 | 0.63 100, 200, 400
UB-T| 27 | 9m | sM | 2.63 [ NP NP | 207 | 0.46 | 13.8 | 215 | 0.39 30, 60, 120
uis—-2| 4EF | 17m | SM | 267 | NP NP | 29.3 | 0.48 | 12.9 | 2.18 | 0.38 30, 60, 120
Y g;ﬁ fom | - - - - - -~ | 166 | 1.89 | 0.63 40, 75, 150
JH-1| mug | 6m | SM - - - - - 232 | 1.69 | 0.94 30, 60, 120, 240
JH-21 &8& | 11m | sm - - - - -~ 14.5 | 1.83 | 0.66 45, 90, 180, 360
YJ—4 24m - - - - - - 15.6 | 1.99 | 0.54 60, 120, 240
yJ—5 [BEOT| 36m - - . - - - 6.4 | 1.94 | 0.45 100, 200, 400
1. F“ #200H S
2. w & AEES|
3. 7 = NBO AEYE

118 BR=2AEIBES =2 M7 H5&



B 3 U=ZH AR J|28d ¥ AE=Y

EET] NEES
MEEE uscs | § [Pl ¥ Jeem] RagE, kP
AS—1 SW |0.0(3.00{4.2{1.78/0.55
AS~-2 SW (3.0{1.00/4.1(1.76{0.57
AS-3 SW (3.010.86/4.011.77/0.56
AS—4 SW 13.0/0.52/3.9(1.76(0.56
AS-5 SP 0.014.004.0(1.76/0.57
AS—-6 SP 0.0(2.0014.01.77,0.56
AS-7 SP 0.0(1.4114.11.77|0.56
AS-8 SP 3.010.42,3.9{1.67/0.65
AS-9 SP 3.010.2213.9/1.66/0.66
AS—10 SP 3.010.18/4.111.620.71
AS—11|SP-SM|8.010.12[ 4.1 [1.65/0.67
MD -1 SW [3.5/0.88/4.0(1.77/0.56
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MD-2 . SW |3.0{1.05/4.01.77/0.56
MD-3 [sw-SM| 11 [0.39/4.01.77/0.56
MD—-4 | SW 4.1/0.77:3.9[1.77/0.56
MD-5| SW |[3.0{1.054.0|1.77/0.56
MD-6| sSM [19.000.20/3.91.76/0.57
MD-7 | SW |0.0i2.534.0(1.76{0.56
MD-8 | SP {0.03.13/4.0]1.77/0.56
MD-9 | SW {1.0(1.81/4.0{1.77/0.56
MD-10| SP [0.0/0.88/4.01.76/0.56
MD-11| SP 0.0[1.61/4.11.76/0.57
MD-12, SW [4.0/0.88/4.1(1.77/0.56
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