$36 & 5 14
2019 4£ 3 J

wodr TR Kk ¥ % oM (A &R ORE %E W)

Journal of Hebei University of Engineering (Natural Science Edition)

NERS: 1673-9469 (2019 ) 01-0054-05

doi:10.3969/}.issn.1673-9469.2019.01.012

7% TEARR B e BE A TO R M I A TR R
HORN B OR"C fraese

(1 R AL D% 5 TR T ME AR E, Bt 210098, 2. gk A+ TREREFAT,
P 3 210098)

WE. SIREITATRYVEN N FRLALIMERABLRY, AFERANREL LML, £FT
AR AL A IR AR R G I R i A X, B 5 RBNAF IS R R, A KBS it
FAEBA—F, WHRTERARTHELEREENE Gl RERESBERARX A, FARLA
FRAMER, AFHMEEAEERE, FERAEZXBEEAR T HAE, BRARE LB AT
REEEMX, RAZRFTO THANREEENTERAZY GAEERE, KFEANASEERLY
AR K, EARRN, AR EE N R ILTRR #e

KR BRAER; ASGREE; AEEL BATH

HESHES: TU441 SCEkERIRAD: A

A Theoretical Calculation of Critical Flow Velocity of
Non-cohesive Soil Considering Relative Exposure

CHEN Liang" *, CHEN Cheng" *, HE Jianjian" *
(1.Key Laboratory of Geomechanics and Embankment Engineering Hohai University, Nanging 210098
2.Geotechnical Research Institute of Hohai University Nanging, 210098)

Abstract: In this paper, a soil particle starting model based on the theory of sediment motion
mechanics is established. Based on the relative exposure, the formula for calculating the critical velocity
of internal erosion caused by soil seepage is derived. Comparing with the critical flow rate measured in
the test, it is found that the test value is consistent with the calculated value. The difference between
the calculated value of the critical flow rate and the experimental value and the relationship between the
relative exposure and the critical flow rate are discussed. The accumulation of particles during the seepage
process will cause the particle transport channel to block, and the critical flow rate test value is greater
than the calculated value. The critical flow rate is positively correlated with the relative exposure of soil
particles. The relative exposure degree has different influence on the critical flow rate in different seepage
directions. The relative exposure has a great influence on horizontal seepage. For the vertical seepage,
the relative exposure has little effect on the critical flow velocity.
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Fig.1 Relative position and force analysis of movable particle C
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Fig.2 Relative exposure and critical flow rate
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Fig.3 Comparison of the calculated values of the critical flow rate and the experimental values
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