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Abstract ; The study of the correlation between compression characteristics and pore size distributions ( PSDs)
is one of the ways to explore the macroscopic and microscopic relationship of soils. To study the pore structure
at different depths with similar initial void ratio and different compression characteristics and the pore structure
changes at all different depths after undergoing a loading and unloading, a series of compression and mercury
intrusion porosimetry ( MIP) tests were simultaneously conducted on the undisturbed Yangzhou clayey soils at
different depths. The test results show that the PSD of the undisturbed Yangzhou clayey soils at depth from 3 to
21 m is unimodal. The pore-size mainly distributes between 0.2 and 5 pm. The compression performance is
closely related to the PSD, and the more concentrated the PSD, the smaller the compressibility. The soil
samples at depths 12, 15 and 18 m have wider PSD, much more small pores, greater compressibility and
stronger structure than other depths. The compressibility at different depths with similar initial void ratio is
different with different PSDs. After undergoing a loading and unloading, the proportion of the medium pores in
each soil layer decreases, the PSD moves toward the small pore diameter, and the proportion of the large pores
does not change much, while the cumulative pore volume decreases at depths 12, 15 and 18 m are larger, so
the decrease in the proportion of the medium pores at the 12, 15 and 18 m soil samples is more pronounced.

The research results are of reference value for the study of the correlation between the engineering
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characteristics and microstructure of clayey soils.

Keywords: Yangzhou clayey soil; undisturbed soil; compression characteristics; compression test; mercury

intrusion porosimetry ( MIP) test; pore structure; pore-size distribution ( PSD)
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Table 1 Physical index of the Yangzhou clayey soils at different depths
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3 1.93 27.1 2.72 0.77 94.2 33.5 22.0 11.5 32.4
6 1.87 33.7 2.72 0.90 95.5 34.4 23.3 11.1 56.5
9 1.83 40. 4 2.73 1.13 97.9 34.2 21.8 12.4 85.7
12 1.75 46.2 2.74 1.27 99.7 47.6 22.4 25.2 115.4
15 1.69 46.5 2.74 1.30 97.1 49.3 23.5 25.8 137.6
18 1.83 38.8 2.72 111 95.9 36. 1 20. 1 16.0 153.4
21 1.99 27.0 2.72 0.76 95.0 31.3 18. 1 13.2 183.8
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Table 2 Pore-size distributions of the undisturbed Yangzhou clayey soils and those undergoing 1 600 kPa consolidation stress to 3 kPa
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VR /m kPa (em®-g~") LB d <0. 1 pm  /NFLER 0. 1 ;.Lmsd<l.0 wm FAPL L0 pm<d <10.0 pm KFLPL d=10.0 um

JEOIRRE 0.199 0.007(3.5) 0.014(7.0) 0.148(74.4) 0.030(15.1)

[n] 3 %8 3 kPa 0. 187 0.004(2.1) 0.024(12.8) 0.134(71.7) 0.025(13.4)

JEOIR BE 0.297 0.010(3.4) 0.044(14.8) 0.226(76.1) 0.017(5.7)

6 [ % 3 kPa 0. 260 0.019(7.3) 0.068(26.2) 0.162(62.3) 0.011(4.2)

JEIR AL 0.283 0.008(2.8) 0.045(15.9) 0.207(73.1) 0.023(8.1)

0 [n] 3 %8 3 kPa 0.268 0.011(4.1) 0.047(17.5) 0.183(68.3) 0.027(10.1)

JEIR R 0. 464 0.052(11.2) 0.176(37.9) 0.221(47.6) 0.015(3.2)

12 [n] 3 % 3 kPa 0.294 0.064(21.8) 0.166(56.5) 0.048(16.3) 0.016(5.4)

JEIR B 0. 490 0.058(11.8) 0.136(27.8) 0.272(55.5) 0.024(4.9)

15 A5 %= 3 kPa 0.301 0.083(27.6) 0.118(39.2) 0.090(29.9) 0.010(3.3)

JEOIRBE 0.364 0.035(9.6) 0.126(34.6) 0.190(52.2) 0.013(3.6)

18 3 % 3 kPa 0.259 0.042(16.2) 0.162(62.5) 0.036(13.9) 0.019(7. 4)

JEUIR R 0.202 0.017(8.4) 0.033(16.3) 0. 135(66.8) 0.017(8.4)

21 a5 = 3 kPa 0.170 0.015(8.8) 0.039(22.9) 0.101(59.4) 0.015(8.8)
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