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Abstract

We develop liquefaction resistance curves, which represent the correlation between cyclic resistance ratio (CRR) and
number of cycles (V) to estimate the build-up of residual excess pore pressure from simple shear tests performed for
this study and also from published literature. The liquefaction curve is calculated from two models. The comparisons
show that one of the models is not reliable because it underestimates CRR. The scatter of the data is shown to be
significantly reduced when CRR is normalized to the resistance ratio at N = 15 (CRRy=15). Use of the normalization
is particularly useful because CRR can be easily estimated from field tests. From normalization, we propose mean, upper,
and lower curves. The corresponding design equation and its parameters are also proposed. We believe that the proposed

curves can be used for effective stress site response analyses and evaluation of the seismic performance of port structures.
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Table 2. Summary of soil properties of liquefaction resistance curves used in this study

. Confining Dy Sample preparation
- r Ts u max min R f
Soil Type of test| D. (%) pressure (kPa) G. (mm) G | e e method eference
Jumunjin sand SS 40, 61, 80 100 2.65| 0.53 | 1.49]0.98 ] 0.61 . . This study
Moist tamping T
Ottawa sand SS 40, 60, 80 100 2.65| 0.31 | 1.89|0.78| 0.48 This study
Monterey No.0 | Large scale | 5\ 50 g 55 2.65| 036 | 1.5 | 0.85|0.56| Dry pluvial deposition | D¢ -103 et al
sand SS (1976)
Fraser river sand SS 40, 59, 72| 2% 100200, 10 29 1030 | — | 1.00] 068 Water pluviation Sivathayalan
400 (1994)
Fraser river sand SS 40 100 2721 026 | 1.6 | 0.94]0.62 Air pluviation Srls}zzlz)%agmar
Nevada sand SS 64 - - 10.94]0.55
Maui dune sand SS 37,51 - — 1 0.83]0.61 | Low density: Air pluviation| Brandes and
. High density: Tamping Seidman (2008)
Kawaihae Harbor ss 24.67 _ — 1105 064
sand
Algeria sand SS 15, 55, 75 100 2.69 | 0.31 | 1.76 | 0.89 | 0.53 | Moist tamping with 5% | Da Fonseca et
Coimbra sand SS 15, 45, 65 100 2.66 | 0.36 | 2.13|0.810.48 water al. (2015)
Modified . .
Sacramento | Darectional | o5 5 g 207 2.68 1.3 | 1.010.64 Moist tamping Boulanger and
. SS Seed (1995)
river sand

(a)

Fig. 1. Simple shear test device: (a) Wire reinforced membrane,
and (b) Geocomp shear trace—II device
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cycles; (b) Stress-strain response; (c) Residual excess pore—water pressure versus number of cycles; (d) Undrained stress path
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