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Research on behavior of unsaturated reticulate red clay

under proportional loading
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Abstract: With the stress—controlled automatic GDS static triaxial gauge, the behavior of unsaturated reticulated red
clay under proportional loading was studied through triaxial consolidation and drainage test at constant stress ratio for
the remolded reticulate red clay with the same moisture content and dry density at different matric suctions. The
experimental results show that: (1) The back pressure displacement of unsaturated reticulate red clay has an obvious
turning point in the process of matric suction equilibrium at different constant stress ratios, which can be used as a
marker to judge whether matric suction reaches equilibrium or not; (2)By comparing the relation curves of axial strain
and time at different matric suctions, it was found that the increase of stromal suction caused the increase of axial
strain; (3) Under the condition that the deviator stress remains unchanged, the increase of matric suction does not
cause a significant increase of axial strain; (4) There is a linear relationship between the deviator stress and the net
mean stress at different matric suctions, and its slope is approximate to the constant stress ratio; (5) A method is
proposed to predict the radial strain of unsaturated reticulate red clay under proportional loading.
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Table 1 Test plan

k{H N u,— u,/kPa

0
20
50

100

0.60 0.5454

30
60
120

0.63 0.4911

20
50

100

0.65 0.4545

30
60
120

0.68 0.4068

20
50
100

0.70 0.3750
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Fig.1 Typical test results
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Fig.2 Back pressure displacement volume vs time

at k=0.60 of matrix suction
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Fig.3 Matric suction vs equilibrium time
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Fig.4 Step-load curves and staged-load curves converted from step-load curves
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Fig.5 Axial strain vs time at different matric suction
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Table 2 Fitting values and correlation coefficients

k18 n u,-u,/kPa KR ML ER R R b, HAERBR
0 0.52064 3.28538 0.99945
20 0.54996 12.10553 0.99961
0.60 0.5454
50 0.55487 27.48352 0.99866
100 0.53344 57.72315 0.99960
0 0.48356 2.16730 0.99936
30 0.47741 17.13662 0.99947
0.63 0.4911
60 0.47452 32.59960 0.99961
120 0.47389 62.13842 0.99969
0 0.47220 0.59376 0.99896
20 0.46893 9.95272 0.99939
0.65 0.4545 g=alp—u)+b,
50 0.44150 25.60637 0.99971
100 0.46891 46.59509 0.99932
0 0.41201 1.29544 0.99913
30 0.39994 14.07496 0.99902
0.68 0.4068
60 0.39094 27.27655 0.99917
120 0.39656 51.12083 0.99923
0 0.42411 -1.92173 0.99913
20 0.37196 9.06543 0.99894
0.70 0.3750
50 0.36138 21.64395 0.99900

100 0.35925 41.15270 0.99920
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Fig.8 Matric suction vs slope at different k values
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Table 4 Linear fitting values

A Hh u,~u,/ A5
2 HE kPa L e E
0 -0.95022  0.10643 0.91502
20 -0.59202  0.05394 0.91492
060 o0 oasa25 0.03407 086540
100 -0.38276  0.02710 0.86514
0 -0.55452  0.10233 0.98368
30 -0.43658  0.03903 0.98021
065 60 040075 003492 0.97537
120 -0.31238  0.01749  0.96614
0 -0.65913  0.09271 0.97717
Y= s 0 038976 001898 090263
ar+b 20 -0.40038  0.01104 0.98421
100 -0.37046  0.03159  0.84201
0 -0.70283  0.05593 0.96958
30 -0.51331  0.01018 0.98582
065 60 —0a7016  0.02022 098187
120 -0.40221  0.05840 0.95580
0 -1.32347  0.16166 0.98262
g 20 058970 003122 0.98826
50 -0.58650  0.02961 0.97384
100 -0.51296  0.01342 0.98237
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Fig.10 Slope “m,”, the values of the matrix suction

and the fitting curves at different k values
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Table 5 Values of the symmetric axis and the k values

k18 0.60 0.63 0.65 0.68 0.70
*ERRE{E 156.8 34.3  146.5 19.2 141.58
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