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Strength deterioration pattern and anti-seepage measures of the
Old Drum Tower Yamen site in Chongqing

ZHANG Wengang®, WANG Shuo?®, LIU Hanlong®, LIN Sicheng®, YANG Yang?,
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(a. Scholl of Civil Engineering; b. College of Aerospace Engineering, Chongqing University, Chongging 400044, P. R. China)

Abstract: In order to study the mechanical strength deterioration characteristics of the stone site under the effect
of water saturation and to determinethe seepage and migration path of groundwater, lab micro-tests, macro-
tests and field seepage tests are comprehensively conducted on multiple scales. The microscopic tests include
polarized light microscope (PM), X-Ray diffraction (XRD) and porosity test, the macroscopic tests include

water absorption test and uniaxial compressive strength softening test, and the on-site testing mainly adopts
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high-density resistance method to image and analyze the water-bearing rock layer. The petrographic
identification results show that 1) the overall lithology is sandy mudstone, and the mineral composition is mainly
of quartz and feldspar. Illite is the main clay mineral. This kind of rock has poor resistance to wetting and drying
cycle. The saturation coefficient of sandy mudstone is between 0.84~1.00, and the softening coefficient is
between 0.55~0.65, indicating a soft rock, and its high softening is the main reason for the deformation of
formation structure. 2) Under the action of surface water, the mudstone is exposed and tectonic fissures are
formed, some rock surfaces are sabjected to salt precipitation problem, and the slope is unstable and deformed
under the coupling action of seepage and stress. The field detection of high-density resistivity method shows that

the groundwater leakage leads to a low resistance zonebelow, and the resistivity is below 20 Q-m, which is

mainly caused by seepage of the canal.

Keywords: stone site; strength softening; seepage disease; resistivity method
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Fig. 2 Mineral composition test of XRD
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Fig.3 Thin section analysis of mudstone
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Fig.4 Thin section analysis of wall tiles
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Fig.7 Softening characteristics of mechanical strength
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Table 1 Resistivity parameters of common rocks
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Fig. 9 Layout of geophysical prospecting work
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Table 3 Water quality detection

- Hi K H Rk
#31 BY o OmESs/  sEE 0 RESER/  sREs
(mg/L)  4rlt/% (mg/L) Lt/ %
Ca®" 103.12 48.22 135.56 37.00
K" 38.09 9.15 28.327 3.97
e Mg™ 16.23 12.52 23.75 10. 69
¥ Na© 73.89 30. 11 203. 20 48.33
NH, " 0.02 0.02
41 231.33  100.00 390. 83 100. 00
HCO, 242.70 38. 46 231.88 20. 00
OH™ 0.00 0.00 0.00 0.00
- co{’* 0.00 0.00 0.00 0.00
Cl 90. 42 24. 66 355.73 52. 80
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Fig. 16 The instability and deformation of slope
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