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Effect of strain rate on consolidation behavior of Ariake clay and
selection of the suitable strain rate
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Abstract: The effect of strain rate on the consolidation behavior of Ariake clay is investigated by the constant rate of strain
(CRS) consolidation tests under different strain rates, and the suitable stain rate in CRS consolidation tests is discussed based on
the comparison results of CRS consolidation tests and routine incremental loading (IL) consolidation tests. The test results show
that the stress-strain curves of Ariake clay shift in a parallel manner to the right with the increase of the strain rate. The
preconsolidation pressure (p.) increases by about 17% and the coefficient of consolidation (¢,) in the virgin consolidation range
increases by about 34% respectively with a tenfold increase in the strain rate. The values of p. and ¢, from CRS tests with a
strain rate of 0.02%/min are comparable to those from IL tests. The average strain rate up to 90% of strain of 24 h in the virgin
consolidation range of IL tests is close to 0.02%/min based on the calculation of average strain rates up to different strains in IL

consolidation tests. It is suggested that the strain rate in CRS consolidation tests corresponding with the mean value of average

strain rate up to 90% of strain of 24 h under different consolidation pressures in IL tests should be adopted.
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Table 1 Physical index properties of test clay samples

WE oy, GKE R R RS
G /m LR 1% 1% /% /%

1~1.9 3.43 129.4 116.7 574  36.0

3~3.9 3.78 141.8 1354 71.1 35.7

5~5.9 3.51 132.4 1185 58.0 29.6

9~9.9 3.52 133.0 1172 5277 435

BH-1 10~10.9 3.40 128.6 119.8  50.1 32.1
11~11.9 297 112.6 1049 482 312
12~12.9 2.81 105.5 100.8 475  26.6
14~149 2.53 95.7 912 452 239
16~16.9 2.55 95.1 113.2 482  45.0

3~3.9 3.50 136.4 121.9 503 51.5

BH-2 6~69 2.8l 109.4 104.8 443  29.7
4~4.9 3.61 140.9 130.7 532  58.6
BH-3 6~6.9 3.45 137.6 1225 50.7 543

8~8.9 3.22 126.4 108.2 442 479
10~10.9 2.58 102.6 97.1 449 457
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Fig. 1 Sketch of CRS consolidation test device
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Fig. 2 Typical stress-strain-strain rate relation (BH-1; 5~5.9 m)
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Fig. 3 Effect of strain rate on preconsolidation pressure
2.3 NERJELSEFZBHIFI
4 4 BH-1(5~~5.9 m)HRFELEAS A N AR 2 T ()
45 2 (e) 5 TRFA RN (&) HIRFR .
AIAER], BEIREHESEINE, o [HHER B, (HELE
W B oy (EIREA BAR ARG KT B S48 K.

104+
— % 0 0.02%/min
= L4 ® 0.2%/min
2109 o
B o o
¢ % °
31076 0000 0°° %©
aa?s °e
W& Os
g 107 ®
1078 . . )
1 10 100 1000
R A BN ST 0v/kPa

4 BSEY - NN - NERXAR (BH-1;5~59m)

Fig. 4 c,-stress-strain rate relation (BH-1; 5~5.9 m)
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Fig. 5 Effect of strain rate on ¢,
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Fig. 6 Comparing values of p. from CRS and IL tests
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Fig. 8 Average strain rates of IL tests up to different strains
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