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Nonlinear soil behavior in cyclic loading




Nonlinear soil behavior in cyclic loading
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Equivalent Linear Site Response
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Nonlinear soil behavior in cyclic loading

Resonance column test
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Plasticity models calibrated for strength

Elastic-perfectly-plastic (EPP) simulating laboratory experiments

(e.g. Roten et al., 2014; Tarboda et al., 2013)
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(e.g. Afacan, Brandenberg & Stewart, 2013)
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Hybrid stress-strain model: Strength
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Direct simple shear test (from Ladd & Edgers, 1972)



Nonlinear site-specific response = function of V,

Tay (V) = w(y) X TmMrz(y) + [T —w(y)] X Tk z(7)
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Nonlinear optimization fo  Darendeli (2001) Ladd (1991), Mayne et al (1996, 1998)
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Cybershake Profile



Response Spectra: Scale Factor 1.0
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Site-Specific Profile: EQ constant vs depth dependent G/GO (L)
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0 Site-Specific Profile: Depth dependent G/G0 EQ vs NL constant (L)
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Site-Specific Profile: NL Depth dependent G/GO0 vs constant (L)
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Cybershake: EQ G/G0 constant
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Cybershake: G/G0 Constant EQ vs NL
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e Cybershake: G/G0 Depth Dependent EQ vs NL
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C sbershake: EQ G/GO0 constant vs NL G/G0 Depth Dependent
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Site-Specific Profile
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Site-Specific Profile: EQ constant vs depth dependent G/GO (L)
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5 Site-Specific Profile: EQ depth dependent G/GO0 vs NL constant (L)
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Response Spectra: Scale Factor 1.0
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Site Specific: G/G0 constant EQ vs NL
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Siﬁes-Specific: EQ G/GO0 constant vs NL G/G0 depth dependent
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Response Spectral Ratios
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Cybershake / Site-Specific EQL spectral ratio
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Response spectral ratio
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Response spectral ratio
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Response spectral ratio
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