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procedure, the influence of the ground motion duration on TEmem
liquefaction triggering is accounted for using MSF. MSF have Fig. 3. Soil profiles (left) and magnitude versus distance distribution of the

motions (right) used in this study. Each point in the motion distribution plot
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A O R T e The value of b needed to relate n,, to MSF (e.g., Fig. 1) can be
S o T determined from the constitutive model used in the site
W e response analysis, by assuming that the CSR vs. Ny, curve
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shown in Fig. 1 is a contour of constant dissipated energy. The
Fig. 1. Definition and interpretation of Magnitude Scaling Factors (MSF) degradation curves proposed Darendeli and Stokoe (2001)
Approach: were used 1n this study to determine the b values for a range ot

effective confining stresses and soil densities, with the
resulting values ranging from 0.33 to 0.35. However, b = 0.34
for the vast majority of the confining stress-density
combinations considered and was thus used to compute MSF
from n, in this study.

In this study, the low-cycle implementation of the Palmgren-
Miner fatigue theory proposed by Green and Terri (2005) is
used to develop a new n,, relationship, and hence a new MSF
relationship. This implementation is illustrated in Fig. 2.
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Fig. 2. Illustration of the low-cycle implementation of the Palmgren-Miner Oinusiy = b \/Ulzn o ) H TR =2 P T ) O (10)
fatigue theory used to develop a new n,, relationship can com camrs) P

The soil profiles and the magnitude and site-to-source =t tekel N

distance distribution of the ground motions used to develop PE— ; m—) e
the new n,, relationship are shown in Fig. 3. The profiles L] N B et
used are those compiled by Cetin (2000) and the motions
were obtained from the NGA West ground motion database -
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As opposed to recent studies that have shown that n,,

hence MSF, ar ndent on site-to- ' ' . -
ence MSF, are dependent on site-to-source distance, soil Fig. 5. MSF developed as part of this study, along with MSF proposed by

density, induced shear strain, and ind.uced excess pore water Idriss and Boulanger (2008) and Boulanger and Idriss (2015) for
pressure, as well as earthquake magnitude (e.g., Boulanger comparison

and Idriss 2015), the results of this study show that n, are
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