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Evaluation of soil structural characteristics of Taihu lacustrine-swamp
natural sedimentary soils

LIU Wei-zheng, SHI Ming-lei, Miao Lin-chang
(Ingtitute of Geotechnical Engineering, Southeast University, Nanjing 210096, China)

Abstract: The mechanical properties of natural sedimentary soils evidently differ from those of corresponding reconstituted
clays due to the influence of soil structure. Using the intrinsic characteristics of reconstituted clays as a basic evauation frame
for describing the corresponding characteristics of natural sedimentary soils, the effect of soil structure on the compressibility of
typical Taihu swamp natural sedimentary soils is assessed through comparative tests on the compressibility of undisturbed and
reconstituted soil samples. The test results indicate that the structural yield stress arising from extra structural strength controls
the deformation properties of natura intact soils, and the yield stress ratio may be regarded as a Sructura parameter to assess
the influence of the natural soil structure. A simple evaluation system is described, which combines the stress sengtivity (S)
used to reflect the structural resistance of soil to the in-situ consolidation stress with the stability index accounting for the
degree of metastability and yield stress ratio. This system enables the mechanical consequences of soil structure that controls
the behavior of natural sediments to be quantitatively analyzed and evaluated. The andysis shows that Taihu lacustrine-swamp
natura sedimentary soils are subjected to the effects of soil structure during their depositional and post-depositional processes
and have a high level of sensitivity and strong structural resistance. Moreover, the result proves that the evaluation method is
suitable for natural deposits with various soil structure.
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Fig. 1 Plagticity of sedimentary soils
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Table 1 Evaluation indexes of soil structure for different soils

1 wo G W sy § S § ZER
NC1-3 450 273 504 109 111 0.66 3.9 A3 (YSR=34)
NC1-10 300 272 350 158 095 150 198 /A3 (YSR=18)
NC2-16 341 272 37.7 199 082 073 44 A (YSR=26)
NC2-25 344 273 466 471 088 076 55 AI(YSR=L9)
NC2-27 460 273 539 395 121 135 158 A (YSR=L5)
NC3-8 400 273 488 265 1.03 090 66 A(YSR=3.7)
NC3-33 330 273 41.7 360 0.80 0.62 40 A (YSR=14)
NC4-4 437 272 361 75 111 179 249 A(YSR=19)
NC4-8 442 272 382 112 109 160 224 A (YSR=L6)
NC4-12 375 272 339 150 096 167 231 AL (YSR=14)
NC4-14 396 272 37.8 148 1.03 151 185 A (YSR=12)
NC4-16 357 272 368 171 089 1.06 85 A (YSR=L3)
NC5-8 445 273 460 189 113 128 126 AL (YSR=18)
NC5-14 40.1 273 39.6 243 098 134 152 A3 (YSR=16)
Bothkennar i 1= 73.9 265 854 80 190 0.86 53 k3]
Kitakyusyu Z+ 59.4 269 78.4 115 1.43 034 21 SCHR[10]
Kitakyusyu Z+ 56.1 2.69 70.0 122 1.39 057 32 SCHA[10]
Ariake i - 87.4 262 822 65 214 139 129 CHA[10]
Ariake i - 823 264 903 123 203 113 94 CHA[10]
Kimhae 1= 429 273 380 99 112 170 248 Iiik[11]
Kimhae 3+  46.3 272 450 131 123 157 21.8  SCHA[L1]
Pusan % + 580 265 53.0 91 1.37 1.33 130 fik[11]
Pusan % + 540 265 53.0 102 120 0.85 57 ik[11]
Siho %+ 560 268 530 88 142 142 147  ik[11]
Siho %+ 520 269 550 133 1.32 117 99  ik[11]
Jangyu &+ 632 269 580 127 156 1.64 219 SCHk[11]
Eulsookdo %+ 50.2 271 580 128 1.28 0.84 51  SCHA[L1]
Eulsookdo %+ 54.1 268 70.0 176 1.36 069 42  SCHR[L1]
T+ 684 275 634 120 1.82 184 343 ICk[12]
Singapore i1 580 274 76.0 218 1.45 070 4.4 SCHA[13]
Singapore i1 67.6 2.75 820 254 167 099 7.7 CHA[13]
Singapore & 1= 548 279 760 298 145 0.80 54 Jfik[13]
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