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MODEL EXPERIMENT ON WATER PRESSURE PROPAGATION
IN SANDY AQUIFER

By Norio YAGI

Synopsis

In this paper, three contents are included. (1) Model experiment on water pressure propaga-
tion in sandy aquifer, (2) Influence of the change of effective stress on water pressure propagation
in sandy aquifer, (3) Estimate of settlement in sandy aquifer due to repetitious variation of water
pressure.

From the model experiment in which water pressure periodically varied was applied to sandy
aquifer, it may be clear that the coefficient C, in Eq. (1) can be estimate from the damping of
water pressure with distance and the velocity of its propagation. On the other hand, the coefficient
C, is affected by effective pressure in sandy aquifer. The equation which expresses relation be-
tween C, and effective pressure, can be shown using the laboratory tests results on the compressi-
bility and permeability of sand.

Finally, residual settlement ¢ in sandy aquifer due to repetitious variation of effective pres-

sure follows the equation,
___ N
R, +BN

where N is repetitious number, a and § are constants.
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aquifer.

Table 1 Values of C, calculated

from Fig. b.
T sec C, % 10%m?/sec
1.5 1.77 | i
1.75 1.80 t
2.4 1.84 o
3.35 1.83 4
5.0 1.81 -0s
120.0 0.49 l_
205.0 0.43 Fig. 6 Calculated water pressure in sandy

aquifer.
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Fig. 7 Water pressure-strain curve for sandy aquifer.
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Fig. 8 Relationship between propagation velocity of water pressure. v
in sandy aquifer and period .
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Fig. 9 DPercentage increase in permeability for 1 per cent change in
porosity. (after A. G. Loudon)
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Table 2 Values of @ and m. (after Schultze and Moussa)

a m

R,

from to from to Table 3 Calculated value of C,.
0.0 0.0106 0. 0480 0.206 | 0.432 + kg Jom? Cox 10%om? fsec
0.1 0.0086 0. 0370 0.232 | 0.450
0.2 0.0070 0. 0290 0.264 | 0.470 1 2.5
0.3 0.0058 0.0220 0.292 | 0.486 5 5.6
0.4 0. 0046 0.0170 0.320 | 0.508 10 9.8
0.5 0.0038 0.0132 0.346 | 0.528 20 1L.2
0.6 0. 0030 0.0102 0.372 | 0.552 50 17.8
0.7 0. 0024 0. 0078 0.394 | 0.578 100 25.4
0.8 0. 0020 0. 0060 0.418 | 0.606
0.9 0.0018 0. 0047 0.440 | 0.640
1.0 0.0013 0.0037 0.460 | 0.680
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Fig. 10 Stress-strain curve of repetitious one dimentional compression.
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ERLTV3. ZLTZOEHED N=0 T3 24/ L HE,D o, f H5HETE, Fig. 11 04K a=
500, =350 TH 570 LichioT, Nooo Ll & er ik 1/ Thh, 0.286% Lk b. —F o' %
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TR ERLILEEQUBTA LD L KRELED, BVELMELZI B840 TRBIELLE
BLERH~ERERI D RTEEELLBAL O RE D, BRAILEZ B0
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Table 4 Value of m, from repetitious one dimentional compression.

mycm? kg
N g’ ¢’ a’
1.0~1.3kg/cm?® | 3.5~3.8kg/cm? | 6.0~6.3 kg/cm?
1 0. 0042 0. 0023 0. 0014
2 0.0018 0. 00028 0. 00013
3 0. 00043
6 0. 00020
10 0. 00015
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