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NR/NL NR/NL

Dr1

% d/2 0' NLDA=2% NLDA=5%
DAmax

%
V

% 1/ 3
Dr2

% d/2 0' NRDA=2% NRDA=5% DA=2% DA=5%

07sl070cy 50 53.3 52.7 0.211 14.9 16.8 6.4 2.1 1.8 62.5 0.219 10.9 16.0 0.7 1.0

07sl071cy 50 46.9 46.4 0.240 1.4 2.0 14.6 2.5 0.4 57.5 0.244 - 1.5 - 0.7

07sl072cy 50 54.6 54.1 0.204 9.4 11.3 7.5 2.1 -0.3 64.1 0.214 8.5 13.2 0.9 1.2

07sl073cy 50 53.3 52.4 0.198 19.8 21.9 8.4 2.5 -0.5 64.3 0.206 11.0 16.5 0.6 0.8

07sl081cy 50 50.1 48.4 0.204 82.6 86.4 3.8 1.5 0.3 55.4 0.207 25.7 36.9 0.3 0.4

07sl085cy 50 49.2 48.6 0.208 21.9 23.9 4.0 0.9 0.0 53.0 0.217 13.7 18.2 0.6 0.8

07sl006cy 100 44.7 47.6 0.225 5.6 7.4 6.8 2.2 0.2 58.3 0.235 10.5 19.8 1.9 2.7

07sl056cy 100 50.1 52.5 0.197 28.9 33.3 6.8 2.5 1.9 64.5 0.203 15.9 30.1 0.6 0.9

07sl057cy 100 52.4 54.1 0.249 9.2 13.7 6.1 1.9 0.2 67.3 0.252 4.5 17.7 0.5 1.3

07sl058cy 100 49.6 51.3 0.219 24.4 30.5 5.5 2.0 0.1 61.1 0.224 10.0 30.0 0.4 1.0

07sl059cy 100 48.6 51.6 0.235 4.7 6.8 7.2 1.8 -0.4 59.8 0.238 3.0 11.8 0.6 1.7

07sl074sy 100 53.1 55.4 0.185 11.5 13.0 8.8 2.9 -0.6 69.2 0.194 20.9 27.3 1.8 2.1

07sl079cy 100 58.0 60.1 0.204 13.0 14.6 14.4 3.4 0.9 75.9 0.216 5.5 8.0 0.4 0.5

07sl082cy 100 47.0 48.7 0.215 10.1 12.5 4.3 1.8 -0.1 57.5 0.219 22.9 30.8 2.3 2.5

07sl088cy 100 45.4 50.3 0.216 19.7 23.9 6.8 2.6 0.4 65.1 0.223 5.6 13.9 0.3 0.6

07sl042cy 150 48.0 53.8 0.183 12.5 13.7 7.7 2.7 -0.7 66.4 0.186 15.3 19.1 1.2 1.4

07sl064cy 150 48.7 56.3 0.177 6.7 7.6 10.9 3.3 2.3 71.9 0.184 7.9 10.3 1.2 1.4

07sl065cy 150 50.9 57.9 0.216 1.5 2.1 12.6 3.4 -0.9 73.7 0.233 3.5 5.6 2.3 2.7

07sl066cy 150 47.8 55.0 0.147 26.6 27.5 11.1 3.3 -0.7 70.7 0.152 25.4 28.3 1.0 1.0

07sl075cy 150 54.2 61.1 0.139 62.7 64.5 7.7 3.1 1.5 75.7 0.143 92.3 99.3 1.5 1.5

07sl084cy 150 48.3 53.5 0.166 66.6 69.4 4.8 2.3 -1.3 64.4 0.170 94.1 105.5 1.4 1.5

07sl027cy 50 79.3 78.8 0.421 4.8 12.1 5.5 1.2 -0.7 84.4 0.450 1.8 15.9 0.4 1.3

07sl028cy 50 78.8 78.0 0.325 17.5 26.3 5.4 1.3 -0.7 83.9 0.354 3.8 22.1 0.2 0.8

07sl029cy 50 79.2 78.5 0.342 21.5 42.4 5.3 1.4 -0.4 84.8 0.359 4.5 50.3 0.2 1.2

07sl034cy 50 79.4 77.9 0.374 10.7 25.1 5.3 1.2 0.6 83.3 0.386 2.9 27.2 0.3 1.1

07sl054cy 50 78.3 77.7 0.341 10.4 21.2 5.8 1.1 -4.2 82.8 - - - - -

07sl069cy 50 76.2 74.9 0.351 13.7 33.3 5.6 1.6 0.4 82.0 0.359 2.7 39.4 0.2 1.2

07sl083cy 50 80.8 79.5 0.363 2.5 4.5 3.9 1.2 -0.4 84.9 0.371 4.2 9.9 1.6 2.2

07sl086cy 50 75.3 74.7 0.321 32.5 47.8 3.4 0.7 -1.2 78.1 0.328 32.9 71.9 1.0 1.5

07sl087cy 50 76.6 76.2 0.393 20.2 59.4 6.3 1.1 -3.1 81.4 0.392 1.8 51.0 0.1 0.9

07sl009cy 100 79.4 81.1 0.274 30.8 49.9 - - - 85.7 - - - - -

07sl015cy 100 76.1 77.6 0.274 6.7 10.9 6.0 1.8 -0.3 85.6 0.285 4.6 14.5 0.7 1.3

07sl018cy 100 81.0 81.9 0.299 9.2 14.3 6.5 2.1 -0.3 91.1 0.306 10.6 25.1 1.2 1.8

07sl019cy 100 79.6 80.6 0.290 32.4 40.6 5.2 1.3 -1.4 86.4 0.330 1.8 15.6 0.1 0.4

07sl020cy 100 80.0 81.5 0.372 1.9 4.5 6.3 1.4 -2.9 87.8 0.394 - 4.8 - 1.1

07sl021cy 100 80.2 82.3 0.298 4.9 8.2 - - - 97.6 - - - - -

07sl067cy 100 74.6 76.1 0.246 11.1 16.9 5.9 2.0 -14.1 85.1 0.247 5.6 19.3 0.5 1.1

07sl076cy 100 78.2 80.4 0.306 4.9 9.3 9.4 2.7 7.9 92.6 0.312 1.5 5.9 0.3 0.6

07sl077cy 100 77.6 79.4 0.305 5.6 9.2 4.1 1.5 -3.5 86.0 0.302 5.9 15.9 1.0 1.7

07sl037cy 150 77.3 80.9 0.289 1.6 2.6 8.3 1.7 -5.3 88.5 0.310 0.3 1.9 0.2 0.7

07sl040cy 150 77.1 80.1 0.263 16.9 24.9 5.7 1.6 1.5 87.4 0.267 4.6 25.8 0.3 1.0

07sl046cy 150 77.0 79.8 0.222 58.0 70.7 5.4 1.8 5.4 87.7 0.219 6.0 43.0 0.1 0.6

07sl048cy 150 77.8 80.7 0.267 19.8 28.3 5.5 1.6 0.8 87.8 0.268 5.6 33.8 0.3 1.2

07sl068cy 150 78.4 80.6 0.241 12.8 18.6 6.0 2.3 0.2 91.0 0.247 6.7 24.5 0.5 1.3

07sl080cy 150 76.1 79.4 0.242 12.8 19.5 5.0 1.9 0.2 88.0 0.247 9.0 31.9 0.7 1.6

Dr0

%

Liquefaction
test No. 0'

(kPa)

Reliquefaction
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DA=5%

5

 1)

1
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15)

 1)

17)18

d/2 0'
NLDA=5%

(Times)
Damax

(%)
V

(%) d/2 0'
NRDA=5%

(Times)

07swsl004rcy 168 0.33 14.4 7.7 2.8 0.34 52.9 3.7
07swsl005rcy 168 0.32 23.5 6.5 2.2 0.34 53.9 2.3
07swsl003rcy 224 0.32 47.0 7.3 2.8 0.35 52.9 1.1
07swsl006rcy 224 0.32 14.6 6.9 2.8 0.34 41.0 2.8

2nd liquefaction
NR/NL

(DA=5%)

100

Test No.
Curing

duration
(days)

0'
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Uc Uc’ 2.5
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JIS A 1204:2000
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GBFS-B(1.0m/layer)
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Toyoura sand

Particle size (mm)

U c U’c D 10(mm) D 10(mm)
GBFS-A 3.90 1.42 0.20 0.65
GBFS-B(0.3/layer) 3.67 1.09 0.30 0.90
GBFS-B(1.0/layer) 3.33 1.08 0.30 0.85
Genkai sand 4.24 1.15 0.33 1.15
Toyoura sand 1.92 0.89 0.13 0.21

Soil particle density Maximum void ratio Minimum void ratio

s (g/cm3) emax emin

GBFS-A 2.643 1.510 1.033
GBFS-B(Before construction) 2.766 1.445 0.893
GBFS-B(0.3/layer) 2.779 1.809 1.177
GBFS-B(1.0/layer) 2.691 1.669 1.060
Genkai sand 2.678 0.872 0.516
Toyoura sand 2.646 0.999 0.623
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Unhydrated slag 2.643 1.510 1.033
Genkai sand 2.678 0.872 0.516
Toyoura sand 2.646 0.999 0.623
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t t+ = T
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Soil particle
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void ratio
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void ratio

Hydration
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s (g/cm3) emax emin R  (%)

Unhydrated slag 2.643 1.510 1.033 0.319
Slag at embankment 2.759 1.898 1.263 10.582

Genkai sand 2.678 0.872 0.516
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