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Behaviour of Dry Sand under K- Loading / Unloading
Conditions( 1) : Single - Cyclic Test
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Abstract

For estimation of K, value depending upon the stress history of dry sand, a new type
of K,- oedometer apparatus is devised, and the horizontal earth pressure is accurately
measured. For this study, 2 types of one- cyclic K,- loading / unloading models have been

studied experimentally using four relative densities of the sand. The results obtained in
this test are as follows : K... the coefficient of earth pressure at - rest for virgin loading is

a function of the angle of internal friction ¢ of the sand and is determined as K, = 1—

0914 sing’, K., the coefficient of earth pressure at —rest for virgin unloading is a function
of K,. and overconsolidation ratio{OCR), and is determined as K, = K,.(OCR). The ex-
ponent ¢, increases as the relative density increases. K, the coefficient of earth pressure
at —rest for virgin reloading decreases in hyperbola type as the wvertical stress, o,/
increases. And, the stress path at virgin reloading leads to the maximum prestress point,

independent upon the value of the minimum unloading stress. The gradient of this curve,
m,, increases as OCR increases.
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Table 1 One- cyclic Ko- loading /unloading model({ Model No. 1)

Test No. 1 2 3 4 5 6
Ty max 3.0 30 3.0 3.0 30 3.0
Ty min 0.05 0.1 0.2 04 0.7 1.0

o v 3.0 30 3.0 3.0 30 3.0

unit : kgf/ em?
Note Oy, max - Mazimum vertical stress during loading

&, min * Minimum vertical stress during unloading

6y, : - Maximum vertical stress during reloading

Table 2 One- cyclic Ko- loading /unicading medel (Model No, ?)

Test No. 1 2 3 4
Oy, max 3.0 30 30 3.0
@y, rmin (.01 0.75 1.25 20
oy, v 30 30 3.0 3.0
unit - kgf / cm?
1.5 T
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Fig.7 Stress path of one - cyclic loading for Model No.l (D,=50%)
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Horizontal stress, ¢ h (kgf/ecm?)
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Table 3 The exponent « value for virgin unloading

Model No. D:r{(%) Ken OCRunas o sing’ Remarks™
] 50 0.47 60 0.554 0.605 0.565
85 0.38 60 0.612 0.668 0.607
) 60 043 300 (.595 0.625
70 041 300 (.570 0.642
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Table 4 Kp and Ko values for virgin unloading

Model No. | DA{%) Kon a OCRaw OCRiimit Ko Ko Remarks
50 047 0.554 60 49.0 0.05 3.81 Kp < Kau
! 85 0.38 0.612 60 67.9 0.05 5.02 Kr > Ku
60 043 0.585 300 438.1 0.01 4.31 K < Ko
2 i .41 0.570 300 69.2 0.01 4.55 Kr €< Ka
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Table 5 The reloadinfg coefficient mr for virgin reloading

Model No. D: (%) & max ov 'min OCRmax mr Remarks
3.0 0.05 60.0 0.38 3/4 Ken
3.0 0.1 30,0 0.37 = 0.35
50 30 0.2 15.0 0.35
30 04 75 0.32
30 0.7 43 0.29
1 30 1.0 30 027
3.0 0.01 600.0 028 3/4 Ken
30 0.1 300.0 0.27 =029
85 30 0.2 15.0 0.26
3.0 04 75 024
3.0 07 43 0.22
3.0 1.0 3.0 0.20
3.0 0.01 300.0 0.35
60 30 0.75 40 0.25 0.32
3.0 1.25 24 0.22
» 30 2.00 15 0.20
3.0 0.01 300.0 033
70 3.0 0.75 40 0.24 0.31
3.0 1.25 24 0.22
39 2,00 15 0.20
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Fig.16 m. ve. OCR relationship for virgin reloading
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