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Compression deformation characteristics of structural clays
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(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences Wuhan, 430071, China; 2. Zhejiang Institute of Hydraulics and Estuary, Hangzhou 310020, China)

Abstract: The effect of structure is important for the deformation and strength of marine soft clays. The replacing depth is also
related to the structure of soft clays during the dealing progress of soft foundation, in which the blasting-based squeezing and
replacing method is used. The structure may be an uncertain factor to evaluate the settlement and the stability of the embankment. In
order to explore the effect of structure on the settlement of the foundation, a compression model of structural soils is established for
analyzing the compression characteristics of marine soft clays quantitatively. The calibration method of model parameters is also
given. The compression model is verified by the experimental data from literatures. The results show that the model is not only
effective for predicting well the deformation at the 1D stress state but can be used to describe the compression characteristics at
triaxial stress state. Then the model is adopted to analyze the compression characteristics of marine soft clays in Xuanmen area,
Zhejiang province. The effect of structure on the compression deformation of soft clays in the area is simulated well by the new
model. The model offers a quantificational method to predict the settlement of the embankment in the area. Furthermore, the model
will be helpful for reinforcing the theoretical basis for design and construction of the embankment in the structural clay area.

Key words: structure; clay soils; settlement; compression model; blasting-based squeezing and replacing method
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Table 1 Physico-mechanical parameters of
remolded soils

ZH

€ e, e A K M

WHAFE T 2,050 2.003 1.628 0.1952  0.0152 0.490
WHTH L 2,017 1969 1.601  0.1919 0.0005 0.369

MY 1.470 0.0909 0.0214
Pisa clay 2.595 0.2693  0.0992
Vallericca clay 1.700 0.1481 0.026 3

&2 HHNRILRYENESH
Table 2 Physico-mechanical parameters of
structural clays

ZH
e
a o, ’kPa b P, /kPa
WEOEE L 0.691 30.0 0.45 33.0
TR+ 0.626 125.0 1.20 141.9
MK 0.31 0.85 69.0
Pisa clay 0.42 0.60 145.3
Vallericca clay 0.20 0.15 2 086.0
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Physico-mechanical parameters of
reconstituted soils

Table 3

e i ZH
Gy e:O e; e 2 K M* n'
BZK—1 1314 1.281 1.041 0.1248 0.0245 1.207 0.755
BZK—5 1.688 1.647 1339 0.1605 0.0267 0974 0.581
BZK—12 1.688 1.647 1339 0.1605 0.0267 0.974 0.581
BZK—19 1.267 1.233 1.003 0.1202 0.0167 1.172  0.728
AZK2—1 1.523 1.488 1210 0.1450 0.0246 0.807 0.466
AZK1—10 1.313 1.281 1.041 0.1248 0.0207 1.062  0.645
BZK—20 1.230 0.1202  0.0597
CZK—4 1.115 0.1202  0.0393
R 4 GHUEELHYEHESH
Table 4 Physico-mechanical parameters
of structural clays
B TR 2R
a o, ’kPa b Py, /kPa
BZK—1 0.609 50.1 0.30 46.4
BZK—5 0.473 74.1 0.55 72.4
BZK—12 0.641 100.0 0.55 97.7
BZK—19 0.439 199.5 0.60 186.2
AZK2—1 0.286 18.2 0.13 18.5
AZK1—10 0.380 70.8 0.30 67.8
BZK—20 0.300 0.55 150.0
CZK—4 0.420 0.45 175.0
5 4 ik
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