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RKE R t w Vo Vs Y F G
°C % km/sec | km/sec dyn/cm? dyn/cm?
T-1 — 5 69.3 3.00 1.19 0.408 0.76 X 1011 2.68 X 1010
T-2 — 5 68.8 2.83 1.21 0.388 0.78 2.80
T-3 -5 64.2 2.83 1.22 0.387 0.80 2.87
T-4 — 5 58.1 2.64 1.11 0.392 0.68 2.44
T-5 - 5 54.0 2.68 1.17 0.382 0.76 2.75
T-6 -5 50.1 2.80 1.17 0.395 0.77 2.77
T-7 -5 45.7 2.68 1.16 0.385 0.77 2.79
T-8 -5 41.1 2.47 1.11 0.373 0.71 2.60
T-9 — 5 36.6 1.52 0.95 0.179 0.46 1.94
T-1 —12 69.3 3.11 1.16 0.420 0.72 2.55
T-2 —12 68.8 3.01 1.28 0.390 0.87 3.13
T-3 —12 64.2 3.01 1.14 0.416 0.71 2.52
T-4 —12 58.1 2.94 1.19 0.403 0.78 2.78
T-5 —-12 54.0 3.10 1.20 0.412 0.81 2.87
T-6 —12 50.1 3.01 1.26 0.395 0.90 3.21
T-7 —12 45.7 2.98 1.18 0.407 0.81 2.89
T-8 —12 41.1 2.71 1.18 0.384 0.81 2.92
T-9 —12 36.6 1.80 0.96 0.304 0.51 1.96
T-1 —20 69.3 3.14 1.22 0.412 0.80 2.82
T-2 —-20 68.3 3.06 1.22 0.406 0.80 2.85
T-3 —20 64.2 3.07 1.22 0.407 0.8t 2.87
T-4 —20 58.1 3.06 1.29 0.393 0.91 3.27
T-5 —20 54.0 3.19 1.28 0.404 0.92 3.29
T-6 —20 50.1 3.08 1.25 0.402 0.89 3.16
T-7 —20 45.7 3.12 1.24 0.406 0.90 3.19
T-8 —20 41.1 2.86 1.24 0.384 0.90 3.25
T-9 —20 36.6 2.12 1.04 0.343 0.62 2.30
T-1 —30 69.3 3.29 1.33 0.403 0.94 3.35
T-2 —30 68.8 3.25 1.26 0.412 0.86 3.04
T-3 —30 64.2 3.21 1.26 0.409 0.87 3.08
T-4 —30 58.1 3.22 1.34 0.396 0.99 3.53
T-5 —30 54.0 3.26 1.37 0.392 1.05 3.77
T-6 —30 50.1 3.22 1.31 0.402 0.97 3.47
T-7 —30 45.7 3.21 1.32 0.399 1.00 3.58
T-8 —-30 41.1 2.94 1.34 0.370 1.03 3.76
T-9 —30 36.6 2.30 1.09 0.355 0.69 2.56
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B t w Vp Vs E G
°C % km/sec | km/sec dyn/cm? dyn/cm?
S-1 -5 28.1 4.02 1.68 0.395 18I X101 | 6.49% 1010
S-2 -5 20.1 3.89 1.67 0.388 1.85 6.67
S-3 -5 49 2.19 1.05 0.351 0.78 2.90
S- 4 -5 249 4.04 1.65 0.400 1.79 6.40
S-5 -5 22.1 3.77 1.62 0.387 1.72 6.21
S-6 -5 5.2 2.00 1.03 0.321 0.73 2.75
S~7 -5 17.6 3.72 1.54 0.397 1.62 5.79
S-8 -5 11.4 3.32 1.43 0.386 1.43 5.16
S-9 -5 12.8 3.49 1.54 0.380 1.63 5.90
S-10 -5 9.5 3.28 1.52 0.364 1.60 5.86
S-1 —12 28.1 3.95 1.67 0.392 1.78 6.41
S-2 —12 20.1 3.89 1.66 0.389 1.84 6.63
S-3 —12 4.9 2.12 1.05 0.336 0.77 2.90
S- 4 —12 24.9 4.11 1.53 0.419 1.56 5.50
S~ 5 —12 22.1 3.84 1.59 0.397 1.68 6.02
S-6 —12 5.2 2.06 0.96 0.362 0.65 2.39
S-7 —12 17.6 3.83 1.55 0.403 1.63 5.83
S- 8 —12 11.4 3.38 1.43 0.391 1.44 5.16
S-9 —12 12.8 3.55 1.47 0.397 1.51 5.41
S-10 —12 9.5 3.40 1.38 0.402 1.35 4.83
S-1 —20 28.1 3.98 1.70 0.388 1.85 6.68
S-2 —20 20.1 4.00 1.16 0.403 1.75 6.24
S-3 —20 49 2.31 1.22 0.305 1.02 3.91
S- 4 —20 249 407 1.53 0.418 1.55 5.46
S-5 —20 22.1 3.86 1.6 0.394 1.72 6.18
S-6 —20 5.2 2.68 1.08 0.403 0.86 3.06
S-7 —20 17.6 3.85 1.57 0.401 1.67 5.98
S-8 —20 11.4 3.36 1.47 0.382 1.50 5.42
S-9 —20 12.8 3.55 1.50 0.391 1.57 5.63
S-10 —20 9.5 3.44 1.39 0.402 1.38 494
S-1 —30 28.1 408 1.68 0.398 1.81 6.49
S-2 —30 20.1 409 1.69 0.397 1.92 6.87
S-3 —30 49 242 1.32 0.288 1.18 458
S- 4 —30 249 4.14 1.62 0.410 1.74 6.17
S-5 —30 22.1 3.96 1.68 0.390 1.87 6.72
S-6 —30 5.2 2.21 1.06 0.350 0.80 2.95
$-7 —30 17.6 3.91 1.57 0.404 1.68 5.98
S-8 —30 11.4 3.44 1.51 0.382 1.58 5.72
$-9 —30 12.8 3.64 1.58 0.385 1.72 6.21
S-10 —30 9.5 3.49 1.51 0.385 1.61 5.82
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S t w Vo Vs ) 1 E G
°C % km/sec | kmy/sec dyn/cm? dyn/cm?

K- 1 s 59.5 3.11 3o | 035 | rirxion | 403xi01
K- 2 —5 51.4 2.98 1.31 0380 | 1.02 | 369
K- 3 -5 326 2.52 1.19 0357 | 089 | 326
K- 4 —5 55.9 3.17 136 0388 | 1.08 i 388
K- 5 -5 48.2 2.91 1.27 0.382 | 097 | 351
K- 6 s 228 171 0.93 0291 | 054 | 2,00
K- 7 -5 42.2 3.07 1.29 0393 | 103 3.71
K- 8 -5 410 3.02 1.30 038 | 105 3.79
K- 9 —5 35.2 2.96 1.28 0.385 | 1.04 3.76
K-10 -5 27.0 2.23 1.08 0.347 | 0.75 2.78
K- 1 12 59.5 3.30 1.37 0.39% | 1.08 3.88
K- 2 12 51.4 3.27 135 0.398 | 1.09 3.88
K- 3 12 326 2.76 1.28 0363 | 1.04 3.81
K- 4 —12 55.9 3.33 1.36 0.400 | 1.09 3.91
K- 5 —12 482 3.27 1.36 0395 | 112 402
K- 6 —12 22.8 1.86 0.97 0316 | 0.60 2.7
K- 7 —12 422 3.32 1.38 0.39% | 1.18 421
K- 8 —12 410 3.28 1.37 0395 | 1.16 417
K-9 —12 352 3.27 1.33 0402 | 1.13 403
K-10 ~12 27.0 2.28 1.13 033 | 081 | 305
K- 1 —20 ! 59.5 3.40 1.45 03% | 121 435
K- 2 —20 51.4 3.35 139 03% | 116 415
K- 3 —20 326 2.85 1.31 0.367 | 1.08 3.96
K- 4 —20 55.9 3.44 1.42 0398 | 1.18 423
K- 5 —20 48.2 3.39 1.37 0.402 | 1.15 4.08
K- 6 —20 22.8 1.98 1.01 0325 | 065 2.46
K- 7 ~20 42.2 3.37 1.38 039 | 119 424
K- 8 —20 410 3.45 1.41 039 | 1.25 4.45
K- 9 —20 35.2 3.40 1.40 0398 | 1.5 447
K-10 —20 27.0 2.47 1.16 0359 | 087 3.21
K- 1 ~30 59.5 3.49 1.47 0393 | 1.25 4,47
K- 2 ~30 51.4 3.49 139 0.405 | 1.17 415
K- 3 —30 326 2.96 1.37 0.363 | 1.19 4.36
K- 4 —30 55.9 3.52 1.47 0.395 | 1.26 453
K- 5 ~30 48.2 3.47 1.44 03% | 1.26 451
K- 6 —30 2.8 2.07 1.07 0316 | 0.74 2.79
K- 7 —30 42.2 3.44 1.43 039% | 1.26 453
K- 8 —30 410 3.51 1.44 0.398 | 1.30 4.64
K- 9 —~30 35.2 3.50 1.41 0403 | 1.28 457
K-10 —30 27.0 2.64 1.20 0369 | 0.94 3.44
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Summary

In the present paper, the authors attempted to mesure the velocities of both com-
pressive and shear waves through frozen soil under different temperature and moisture
conditions. Three kinds of soils in Hokkaido with different types and origins were
used in this experiment. To measure velocities, the ultrasonic pulse method was em-
ployed by using the high driving frequencies, 400 KHZ for compressive waves and
40 KHZ for shear waves. The results of the experiment show that the most important
factor controlling the velocities of compressive waves (V) is the moisture condition of
frozen soils. Especially, Tomakomai and Kitami Silts have such critical water contents
that show sharp changes in the V, values. Over 50~60% of water saturation, the
increase of Vj is little or none. In the case of Saroma Sand, there is no characteristic
change of V; unlike the silts. In contrast to V), the cange of velocities of shear waves
(Vs) is not so distinct. But Vs has some tendency to be affected by water contents.
The effect of temperature on V;, and V; is smaller than the moisture effect.

The moduli of elasticity, rigidity and Poisson’s ratio were calculated from measured
Vo and V; values under each moisture and temperature condition. And it may be
considered that the changes of these values are responsible for the changes of the
interstitial water-ice phase under each moisture and temperature condition of frozen

soils.



