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Experimental study on influence of stress state on at-rest earth pressure
coefficient for coarse grained soil

ZHU Jun-gao®2, JIANG Ming-jie""?, LU Yang-yang?, JIEn-yue"2, LUO Xue-hao®
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing, Jiangsu 210098, China;
2. Geotechnical Research Institute, Hohai University, Nanjing, Jiangsu 210098, China; 3. Shanghai Geotechnical
Investigations & Design Institute Co., Ltd., Shanghai 200032, China)

Abstract: The research on Ko behavior under different stress states is important in grasping the mechanical parameter of the soils.
However, there are few apparatuses and methods applicable for measuring Ko of coarse grained soil, therefore, as for the Ko behavior
of coarse grained soil in different stress states, the relevant researches are almost blank. For coarse grained, in order to study the
transformation law of at-rest earth pressure coefficient (Ko) during loading and unloading, a new large-size Ko test apparatus was
developed and used to conduct a serial of Ko tests for sandy gravel and rockfill in different stress states. The results of Ko test show the
particle morphology- stress state and grading all have certain effect on the value of Ko of coarse grained soil, and the effect of stress
state is the most obvious. During loading or unloading, Ko of coarse grained soil will decrease with the increasing of vertical stress.
Furthermore, based on the results, a description of the Ko considering effective vertical stress during loading is established and
verified. Lastly, based on this description and the relation between Ko and over consolidation ration (OCR) developed by former
researcher, an empirical equation is obtained, which can well describe the relationship between Ko and stress state under an arbitrary
consolidation condition.

Keywords: at-rest earth pressure coefficient Ko; coarse grained soil; stress state; OCR
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Fig.1 Schematic diagrams of test equipment
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Table 1 Gradation of tested soil and initial
density of specimens

o VT RLATE /%
st T

B(g/em’) 60—~40 mm 40~20 mm 20~10 mm 10~5 mm <5 mm
S 2012 1830 21.00 14.20 1230 3420
Sw 1950 / 27.60 18.90 1370 39.80
S 1.892 / / 27.60 1850 53.90
S 1818 / / / 2760 7240
Dy 1597 1722 25.04 17.75 1338 26.60
Dw 1564 / 3272 23.20 1748 26.60
Dy 1484 / / 4185 3155 26.60
Do 1439 / / / 7340 26.60
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Table 2 Komax and Komin for tested specimens

N S D
Fi4%/mm
KOmax K()min Rz K(]max K(]min RZ
10 0.970 0.324 0.999 0.764 0.301 0.987
40 0.885 0.302 0.997 0.983 0244  0.993
BIE 0.874 0.273 / 0.874 0.273 /
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LA FME s Sion S20~ Saon SeofE B [H] [k 7
439100, 200, 500, 1 000~ 1 900 kPaff, Koam
43 9°40.590. 0.549. 0.499. 0.463. 0.414, Ram’y
WN3.T% 4.9%. 3.4%- 2.3%- 3.5%. Dio» Dao-
Do~ DeofE R[] [ 7743 5129100 200 500 1000+
1 900 kPalt, Koam3 7 40.580+ 0.536. 0.480- 0.436.
0.401, RamZ 5 N7.7% 7.1%- 3.9%- 3.3%-. 3.0%.

®3 BEBEARARRERESTH KE

Table 3 Ko under different vertical stresses for tested

specimens
N .»\% KO
g?’f Ko Rw/%
7100 kPa 200 kPa 500 kPa 1 000 kPa 1900 kPa
S10 0.633  0.602 0.533 0.481 0.443  0.538 11.8

S20 0.591 0.550 0.497 0.466 0.412 0503 10.7
S40 0.587 0.529 0.483 0.455 0.405 0.492 10.8
S60 0.549 0.516 0.483 0.450 0.397 0479 93
DI0O  0.540 0.505 0.480 0.449 0.419 0479 75
D20 0.645 0.560 0.472 0.439 0.400 0.503 15.8
D40  0.603 0.588 0.518 0.450 0.407 0513 132
D60 0.530 0.490 0.452 0.408 0.378 0.452 104

IREAS, Rav K/NRBET 45 KoK (R] BRAEA
TRIEHED X Ko FISZMIFERE, 1M Ry K/ B T
B[ A (£E 100~1 900 kPa JEE ) XT Ko B2
FERE . KRR 3, AFERFNT, WINERAEH
Ravi “FMEN 3.5%, HAEH Rav “FIIEN 5.0%
SEAS R4 Rk 4%, W Oiek AR Ry TFIIME AN
10.6%, HEARIT Ry FIMEN 11.7%. T2
PR RHE R HEARE, Rav A HA R —2F, 2T
Xt Ko FISZmaARxS 8N Rk, 1B A— Byt
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gravel and predictions obtained from equation (7)
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