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An analysis of pore structure, pore fractal feature based on decline of groundwater in compressive soil:

An example from soil mass besides Xi an D7 ground fissure
DUAN Yang',FENG Li*,HU Fur sheng'
(1. School of Water Resource and Environment, China University of Geosciences, Beijing 100083, China;
2. Dep artment of Geology, Northwest University, X{an 710069, China)
Abstract: In order to study the variation of compressive soil pores caused by decrease of pore water pressure, we studied the
compressive soil on the two sides of the D7 ground fissure in X1 an. Using the three dimensional CT imaging technique, M atlab
computing platform and VG Studio Max program, we calculated the porosity and fractal dimension variations caused by the
compression deformation of compressive soil during the drop of water level, and discussed the influence factors and variation
patterns of the porosity and fractal dimension in the consolidation process. The results showed that the porosity dedined from
4.36% to 0.61% with the compression, and that the fractal dimension had a linear correlation with both the porosity and over
burden pressure, at a correlation coefficient of 0.9237 and 0. 9660 respectively. As an effective supplement of the porosity, frac
tal dimension could well represent the distribution characteristics of the pores. By analyzing the relationship betw een porosity
and fractal dimension, the study results may provide parameter assignment basis for the fissure groundwater pum ping coupled
model.
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Tab. 1 the Strata for CT scanning in YH G 1 borehole
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Tab.2 the Strata for CT scanning in YH G2 borehole
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Fig. 1 CT section of sample
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Fig.2 scanning image after software processing
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Fig.3 comparative map of slice and the pore before and after changing the contrast

3

3.1 4% E5ETRITXA

SR i AT 40 W i B 5,
SEMLRERR TR, SR BRI AT R A A, 15
FIE 3( e) T aRSL IR 23 AT B, AR Z UK h 0
IR, 1 ARK BRI . 2 5k FR LA nx n 1
FHEME BT n= 1,2, 3, ., k, FA— ALK
Hn 8T 2G0T S48 N A~ K
BHIBE, Geih i BT A 0 6 75 N o ANIIARfK
TR n, BEIRFEGYE T N, 2800 SR bR
b Edie s (1gn, 1gN «, ) BH TSN FRIEE, i fe
HLZBRER A T4 D

PL Y81 SRR R & 1 S 45 1 R D)
M, iy NFR P AT LB T 4B 5, e )
IEAR B K BT RT) 4 60, 455 LA 4.

AL, BRI (1gn — 1gN ) U BUER 58
EEIE T4 HE KR = 0.995, KA

* 176 = KA IEH R

4 = 60

Fig. 4 the fractal dimension when iterations= 60
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Fig.5 The fractal dimension variation with iteration number
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Fig. 6 Pore distribution in different groundwater withdrawals
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Tab.3 The fractal dimension and porosity in different dim ension
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Fig.7 The fractal dimension variation with porosity and sensor readings
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Fig. 8 T he pore distribution in different com plexity
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Fig. 9 The schematic diagram for fractal dimension
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