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Study of variation of backbone curve of saturated remolded
loess under dynamic loading
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(1. Key Laboratory of Geological Hazards on Three Gorges Reservoir Area of Ministry of Education, China Three Gorges University ,
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3.School of Architectural Engineering , Xinjiang University, Urumuchi 830008, China; 4. Génie Civil, Ecole Centrale de Lille, 59651, France )

Abstract: A series of triaxial tests of saturated remolded loess under dynamic loading in isotropic and anisotropic consolidation stress
states on condition of drain and undrain are performed to analyse its dynamic characteristics and backbone curves. Based on the
dynamic triaxial test results, the effect of accumulated plastic strain is considered; and then the applicability of modified model of
Hardin-Drnevich to saturated remolded loess is discussed. The results show that the modified model of Hardin-Drnevich could
simulate the backbone curve of saturated remolded loess well. After that, the influences of isotropic and anisotropic consolidation
stress states, confining pressure of consolidation, wave form and drain or undrain on the backbone curve for saturated remolded loess
are also discussed. The backbone curves are all upper shift under anisotropic consolidation with the increasing confining pressure of
consolidation; and it is shown that the strength of samples is increased; the impact of wave form on backbone curve is little; the effect
of drain condition on it is upper shift comparing with undrained condition and this indicates that the strength of samples is enhanced.
The conclusions can be for referenced by engineering designers.
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Table 1 Physical parameters of samples
w Wp W S
/ (g/em?®) 1 % 1% 1 % G 1 %
1.986 19.3 20.81 30.14 2.7 83.8
DDS 70

39.1 mm 80.0 mm

DDS 70

2
Table 2 The conditions of dynamic elastic modulus tests

/ / kPa / kPa / Hz
2 100 169 1
2 200 338 1
2 300 507 1
2 50 50 1
2 100 100 1
2 150 150 1
2 200 200 1
1 200 200 1
2 200 200 1
2 200 200 1

2 200 338 1
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Fig.1 Sketch of strain component

under dynamic cyclic loading
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Table 3 Parameters of modified model of H-D
An Bm Cm
/10°%at  /10°Pa’ /10*
1.69- 102 14.50 6.79 10.20
1.69- 201 17.50 29.20 14.20
1.69- 301 12.10 93.20 17.00
1.00-52 19.80 10.20 9.38
1.00-101 4.74 6.01 8.88
1.00- 201 431 4.76 9.21
Tri-11 425 5.39 9.46
5 Rec-11 9.99 5.57 9.59
0 Dra- 11 4.16 477 9.38
1ol Dra- 12 6.73 5.49 10.10
Dra-21 458 3.83 9.42
Dra- 22 476 2.96 9.05
40
s | © 169100 ° 16
T o & 338200 o . 14
Z o 507:300 o a o g 12
25 |+ o o = 10
I a -
20 f e a0 ~ 8 o
O
15 o° A o 6 B ¢ 50kPa == 50 kPa
10 + ° N I:|I:| 4 a 100kPa —— 100 kPa
5 | 00® & 4,0 2 B o 200kPa ------ 200 kPa
0,000 00° Alp O = L L . )
0 R%2%W olmuas D L ) 0 %
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3 Fig.4 Comparison between backebone curves model and
Fig.3 Relationship curves between accumulated test data in isotropic consolidation
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Fig.7 Comparison between backebone curves model
and test data under different drainage conditions
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