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SYNOPSIS : In this study, Liquefaction characteristics of saturated sand under various
dynamic loadings such as sinusoidal loading, increasing wedge loading, and real earthquake
loading were investigated focusing on the dissipated energy. From the results of cyclic triaxial
test, liquefaction resistance strength was calculated by the concept of energy according to the
type of input loading. Liquefaction resistance strength was expressed in accumulated dissipated
energy calculated from stress—strain curve(hysteresis loop). The dissipated energy according to
loading type was compared and the energy-based evaluation was proposed. The procedures
are presented in terms of normalized energy demand(NED), normalized energy capacity(NEC),
and factor of safety, where NED is the load imparted to the soil by the loading(both amplitude
and duration), NEC is the demand required to induce liquefaction, and factor of safety is
defined as the ratio of NEC and NED.

Key words : Cyclic triaxial test, Earthquake loading, Increasing wedge loading, Liquefaction
evaluation, Normalized energy capacity, Normalized energy demand
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3.3 s o x| wMx|(Normalized Energy Demand)

3.3.1 A3l olux] wAx|(Normalized Energy Demand) &A™
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£ 3. gtz wE A3 ol X B8 A (Normalized Energy Demand)
ahz 3 B NED 8153 el NED
Parkfield 0.00049 Ormond 0.00079
Baja california 0.00076 Inc.(0.5Hz_3n) 0.00057
Costarica 0.00044 Inc.(2.5Hz_2.5n) 0.00116
Bigbear 0.00042 Inc.(2.5Hz_3n) 0.00126
Cass 0.00094 Inc.(2.5Hz_3n) 0.00064
Michoacan 0.00097 Inc.(2Hz_2n) 0.00061
Elcentro 0.00087 Sine wave 0.00231

4.4 Ha3l oiLiXx] Metxl(Normalized Energy Capacity) &+3

a9 72 HUWSASH wE NFAHAY Aol A Adst ARAA AL FHLLANIAE
B Zoltt. FALGANUAE A (Dol o AN AarEk oA x1?“%](Normahzed Energy
Capacity)® Azlste} 3E 40 VeERATE & 48 AW, Adsrt fiEHe AgoyAs dAx1s
T AESM7 e e 1 Ar7r vk ZdstEe A9ole 6‘“1 atAl = veRia 9l
2 ¢ F A ole °“”§}°ﬂ =gaty] e dad ojgo] AAstFoly APFIH7|skT ol v
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2% 7. AUEASH0) we A

H 4. 350 ©E A3 oy =] Aerx (Normalized Energy Capacity)

ot 3 el NEC ok NEC
Parkfield 0.000412 Inc.(0.5Hz_3n) 0.000681
Baja california 0.000397 Inc.(2.5Hz_2.5n) 0.000948
Costarica 0.000417 Inc.(2.5Hz_3n) 0.000958
Bigbear 0.000565 Inc.(1.5Hz_3n) 0.000892
Cass 0.000769 Inc.(2Hz_2n) 0.000798
Michoacan 0.000781 Sine(40kPa) 0.005112
Elcentro 0.000518 Sine(46kPa) 0.008512
Ormond 0.000505 Sine(54kPa) 0.009103
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a5 3 H NED NEC FS
Parkfield 0.00049 0.000412 0.85
Baja california 0.00076 0.000397 0.53
Costarica 0.00044 0.000417 0.97
Bigbear 0.00042 0.000565 1.31
Cass 0.00094 0.000769 0.82
Michoacan 0.00097 0.000781 0.81
Elcentro 0.00087 0.000519 0.60
Ormond 0.00079 0.000505 0.64
At 0.81
Inc.(0.5Hz_3n) 0.00057 0.000681 1.11
Inc.(2.5Hz_2.5n) 0.00116 0.000948 0.81
Inc.(2.5Hz_3n) 0.00126 0.000958 0.76
Inc.(2.5Hz_3n) 0.00064 0.000812 1.25
Inc.(2Hz_2n) 0.00061 0.000798 1.30
ks 1.06
Sine wave 0.00231 0.008512 3.69
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