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Abstract: The study of porosity and rock compressibility etc has important application value in the evaluation of the elastic ca-
pacity and dynamic geological reserves of the reservoir. Water level digital data of 8 wells provided by the National Earthquake
Precursor Network Center are studied to explore the relationship of porosity and volume compression coefficient between solid
skeleton and water in artesian well aquifer medium under undrained condition. The results show that there exists a power func-
tion relation between the porosity and the solid skeleton volume compression coefficient and water volume compression coeffi-
cient in the aquifer. In the first quadrant, each well aquifer solid skeleton volume compression coefficient increases with increas-
ing porosity, whereas the volume compression coefficient of water decreases with the increase of porosity, with one of two
quadratic polynomial relationships between the solid skeleton and water volume compression coefficient in the aquifer. The vol-
ume compression coefficient of water in the aquifer is larger than that of the solid skeleton, and water is more easily com-
pressed. In addition, the compression coefficient of limestone skeleton is relatively smaller than that of sandstone.
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Fig.1 Schematic of aquifer medium
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Fig.2 Aquifer medium stress
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Table 1 General information of the 8 wells studied

haes JE AR I (m) TR H Rk 2 RO (m) TR () Bk B & i ) C4E — )
1 EHIE 427.17 = K 14.0 5.0 2005—04
2 F 39 1077.00 WA A A B 0.0 3.5 2002—01
3 A 283.60 i 5T K 2B AR K 39.6 41.0 2008—01
4 Bt 221.60 Mz K LR K 68.2 100.0 2002—01
5 KT H 102.00 (e FLBRRBIR A K 14.5 147.0 2008—01
6 T 60.00 WAk o8 & T JEIK 52.6 2.5 2002—01
7 FHH 648.12 05K A R Rb +- 7R JE K 102.2 2.0 2008—01
8 EPlE 456.40 BRI A 24P K 7.5 80.0 2002—01




Bl

c:(10™%/pa)

0.9 0.8 0.7 0.6 0.5

TR EE 7R I8 7K )2 LB RE A5 A1 SR R A BUFE 45 2R 02 AT Y 6 R 1251
1200
1000 -
3 800f
% 600 -
’ 400+
200
0 . . . .

B3 2% FLBREE Go) IS AR 2 10 PR B 46 28 5 Ce O 119 56 2R

Fig.3 Relationship between porosity (n) and solid skeleton volume compression coefficient (¢,) of the wells
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Table 2 Undrained condition fitting results of porosity and volume compression coefficient of 8 wells
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5 KIKJTH e =4.9300(1 —p) 1300 0.700 6 370.500 cw = 1.6390 X 104 41090 0.7225 1707.00
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Fig.4 Relationship between porosity (n) and water volume compression coefficient (¢,) of the wells
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Table 3 Statistics of the 8 wells volume compression coefficient (¢, and c,,)

h=2 Pig=2 LA R? brifE 22
1 FIH cw = 0.005598c% — 2.778¢, — 507.60 0.777 8 304.20
2 * 33 cw = 0.057 550¢2 — 2.184¢. + 48.70 0.859 4 22.84
3 M H: cw = 0.048 880c2 — 2.746¢, + 53.62 0.937 4 24.50
4 EF 3 cw = 0.010 890c? + 2.364c, — 66.88 0.934 0 484.00
5 KK FH cw = 0.003094c2 —0.011 24c, — 316.20  0.7337 1686.00
6 T S cw = 0.002 626¢c% +4.265¢, — 888.80 0.6229 3132.00
7 FIEI cw = 0.001572c% +5.242c, — 1 286 0.4405 1404.00
8 EX::EiR cw = 0.020 100c% + 3.308¢, — 71.85 0.943 9 72.70
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Fig.5 Relationship curves of volume compression coeffi-

cient (¢, and ¢,,) of the 8 wells
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