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Study of anti-buoyancy calculation method for underground
structures near riverside
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Abstract: It is unreasonable to calculate the buoyancy force value of underground structures near riverside directly using ground
elevation or river level as anti-buoyancy water level. Seepage analysis of the field is necessary for anti-buoyancy design. Based on
Bennett hypothesis, a simplified algorithm for seepage analysis of double strata near riverside is presented to calculate the hydraulic
head distribution in high-permeable layer. A practical method is followed to calculate the buoyancy force on the bottom slab of
underground structures for anti-buoyancy design. This method can be applied for different boundary conditions, e.g., the blankets
with different thicknesses and permeability on the upstream and downstream of levee , or the blanket with finite or infinite width.
This algorithm only requires simple calculation parameters, but the results are accurate enough for using. After verification and
comparison, a conclusion can be drawn that downstream small-scale structures in high-permeable layer have little influence on
hydraulic head distribution, but the large-scale structures or the narrow-width blanket downstream will rise the head dramatically. The
buoyancy in the middle of bottom slab is greater than the surrounding area when the bottom slab of basement locates in the blanket.
But it changes to linear distribution when the bottom slab of basement intrudes into high-permeable layer.

Keywords: underground structures; double strata; hydraulic head distribution; buoyancy

1 8 = R AP ERAENE. WK 1R, Wz
e R KOE I 5 K R SRR FAREE, 1T

DI T BE R 28, AT IS RER X% KA AR AR B AL IR H KA RS R A 2 [R1AZ 5,
TR D LURH W X RIS A R N KA AR AE AR . TTSRIE KR
By ootz IR . AL TR R R KR A AR, T KA B R R
st~ a5 R BT DU B, HA OGO B IE R R AL, B PO R R K, B

R H . 2016-05-27

BEWH: A+ TR EKE S = % 8hiEE(No. Z015013); HRgHL T k2 ks BA R 45 %2 (No. 20152M024).,

This work was supported by the Open Research Fund of State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil
Mechanics, Chinese Academy of Sciences (Z015013) and the Fundamental Research Funds for the Central Universities of SCUT (20152M024).
WEENN: EE, 5, 1954 4, o, HdR, FHENFHRPISRAE L TR AT E-mail: cachsuct@126.com

WIS WEE, B, 1979 4E4, B, ML, U, FENFELTEKNEEE SR L. E-mail: luogy@scut.edu.cn


mailto:caohsuct@126.com

2974 +

DiF

71 ¥ 2017 4

BT BoRALBEAT HLiF vt WG AR S, & R
KR

LRGN A K AL
v r_i_j —
& e 2 IEH KAL
%%mex
| e KAz
AR D 'y v
. _—
L T P P P Pl P e el sl sl L e =R T o T T T ]
w,| R e St
R T e L e e T

Bl sk E

Fig.1 Schematic diagram of water lever near riverside
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Fig.2 Seepage model of double strata near riverside
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Fig.3 Hydraulic head distribution in high-permeable layer
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Table 1 Deviations of hydraulic head calculation
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