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Method for estimating at-rest lateral pressure coefficient of coarse-grained soils
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Abstract: The at-rest earth pressure coefficient K| is a basic mechanical parameter of soils. So studying K| of coarse-grained
soils is of important theoretical value and practical significance in geotechnical engineering. At present, there are few
apparatuses and methods applicable for measuring K, of coarse-grained soils. Therefore, an accurate and reliable empirical
formula for Kjhas a strong application in the actual earth-rockfill dams. For obtaining the reliable estimation formula for K, of
coarse-grained soils, a number of K| tests and CD triaxial tests for a sandy gravel and a rockfill are performed by using the
specially large-size K, apparatus and large-size triaxial apparatus, respectively. Based on the results of K, tests on all specimens,
the relationship between K, and vertical stress o’ for the coarse-grained soils proposed by the authors is verified. By
combining the relationship and triaxial test results, an empirical formula is obtained, which can well describe the relationship
between K, and stress state under an arbitrary consolidation condition based on the effective angle of internal friction ¢'. Finally,
the proposed formula is verified by using K test data.
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Table 1 Basic properties of test soils and specimens

B @'

TROREE S Dy I
(grem®)  /(°)

sin ¢’

SI i1 080  2.191 375 0.609

WURER S2  ZKE2  0.80  2.256 39.7 0.639
AR S3 L3 080  2.299 40.5 0.649
S4 K4 0.80  2.304 409  0.655

DI Z#5 0.80 1.897 39.5 0.636
D2 Zfite 0.80 2.016 39.8 0.640
D3 ZBL7  0.80 2.124 42.1 0.670

) D4 B8 080  2.168 434  0.687
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D5 B8 0.76 2.137 43.0

D6 B8 0.72 2.107 42.7 0.678
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Fig. 1 Particle-size distribution curves of test materials
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Table 2 Values of Kynaxs Komins 7 and R? of specimens

A N TR
ZH S1 S2 S3 S4 DI D2 D3 D4 D5 D6 D7

Komax 0.71 0.70 0.69 0.69 0.99 0.86 0.75 0.66 0.71 0.73 0.85
Komin 0.15 0.15 0.14 0.14 0.20 0.19 0.15 0.12 0.15 0.16 0.17
n  0.64 0.69 0.65 0.67 0.71 0.65 0.67 0.65 0.67 0.70 0.65
R* 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.94 0.99
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Table 3 Values of parameters a, b, ¢ and d of specimens
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