$35% 6 "= T B % Vol.35 No.6
2013 4 6 H Chinese Journal of Geotechnical Engineering June 2013

B IX S TE T S H B E LR R

FORC, ERE, FHE, KEKEL B OH
(1. =AM B B b bAS TB K E B AR E X TR =, X/ B 6502005 2. WL KK L 5B THHEME MK,
WL AU 310027; 3. HREE K2R T2 S TRERE ML=, L RN 221008)

8 . BEEAEEEINR R —AREEN RS, [RINHERIT 5 0 BN A ) BE B B R ALt B R B AR A, 385
JE T MR R B A R BN X AR 5iE R A 3 R, #HES T RIS MERTIUR N B R [ 45 1)
— AN AT AR, AT T AR R IR N B, HEARRE M I N AT BRI R D HE R SR T A S LT I b
[ 25 PR AR, far R PRGN, 028 B0t BR8] 45 B B, B BOMOR, YRR g, [ S
RTINS, B P [ 85 BV A 5 . AR AR LU RK S8 RS B i3I8 RECZ UM, Hh R
et [ YR YR 1 S 14 ] 2 55 A A K TR RE T

KRR RSFHEL; W4 BTG U AT

FESES: TU47 XRAFRIRAD: A NEHS: 1000 - 4548(2013)06 - 1045 - 10

EEEAN: 52982 - ), B, WG ZEN, M, SRR, TEMNERE . A i TRy
ST TAE. E-mail: gb25891775@163.com.

Analytical solution for consolidation of vertical drains by vacuum-surcharge
preloading

GUO Biao"?, GONG Xiao-nan”, LU Meng-meng’, ZHANG Fa-chun', FANG Rui'

(1. National Engineering Laboratory for Land Transport Meteorological Disaster Control Technology, Yunnan Provincial Plan, Resign and
Research Institute of Communications, Kunming 650200, China; 2. MOE Key Laboratory of Soft Soils and Geoenvironmental Engineering,
Zhejiang University, Hangzhou 310058, China; 3. State Key Laboratory for Geomechanics and Deep Underground Engineering, China
University of Mining & Technology, Xuzhou 221008, China)

Abstract: A general analytical solution is obtained for the consolidation of vertical sand foundation under vacuum preloading
considering simultaneously the variation of vacuum degree, the coupled variation of stress increment with depth and time, the
horizontal and vertical drainage and the variation of horizontal permeability coefficient of soil. Furthermore, detailed solutions
are obtained for the excess pore water pressure and average degree of consolidation under the particular situation that the
vacuum degree linearly changes along the vertical drain depth, the stress increment linearly changes along the column depth
and the loading is applied in a single-stage way. Finally, the consolidation behavior of the vertical drain foundation is analyzed.
The results show that if the loading is applied linearly, consolidation degrees of foundation have something to do with the
vacuum degree, the larger the vacuum is, the faster the consolidation is, the slower the reducing of vacuum is, the faster the
consolidation. If the loading is applied instantaneously, consolidation degrees of foundation have nothing to do with the vacuum
degree. Ignoring the vertical flow within the soil will under-estimate the consolidation rate. Furthermore, the less the radius

ratio is and the less the ratio of horizontal permeability to vertical permeability is, the greater the under-estimated value is.
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Fig. 1 Simplified model for consolidation of vertical drains by

vacuum-surcharge preloading
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Fig. 12 Influence of vacuum degree on consolidation rate

(pattern 1)
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Fig. 13 Influence of vacuum degree on consolidation rate
(pattern 1)
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Fig. 14 Influence of vacuum degree on consolidation rate

(pattern 1)
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Fig. 15 Influence of reducing rate of vacuum degree on

consolidation rate (pattern 1)
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Fig. 16 Influence of reducing rate of vacuum degree on

consolidation rate (pattern 1)
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Fig. 17 Influence of reducing rate of vacuum degree on

consolidation rate (pattern 1)
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Fig. 18 Influence of H, / r, on consolidation rate (pattern 1)
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Fig. 19 Influence of H, / r, on consolidation rate (pattern 2)
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Fig. 20 Influence of H, / r, on consolidation rate (pattern 3)
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Fig. 21 Influence of ,, /k, on consolidation rate (pattern 1)
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Fig. 22 Influence of ,, /k, on consolidation rate (pattern 2)
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Fig. 23 Influence of ,, /k, on consolidation rate (pattern 3)
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