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Simplified Analysis for Drainage System of
Composite Foundation Improved by Cement-

mixing Columns and Vertical Drains
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Abstract: The simplified analysis model was first established
to get its analytical solution;and then the conversion function
of soil permeability was conducted on the basis of equivalent
drainage relationship between its drainage and sand well.
Finally, the analysis results were verified to be reasonable and
feasible by finite element method and actual project

application.

Key words: composite foundation; consolidation; drainage

system; analytical solution

Wit St e A TPV 114 A Jo AR S o TR N T ) AS
WTTR A+ T L A0 B — 3t B Kb BT 0 8 i 1) O ey A
ol o 22 Fof b B0 5 3 3K {6l P 1) 3t A BT 3 R
B B A M RE AL BT 3 A A2 5 B R 5 L

ek H 1. 2010 - 01 - 06

K- R BELL 5 R A5 B 2 KA AL B R
B LI A IR K AR A 7K 8 A 2Rl He A
TR HE AR PR TR P52 S HE 7K [ 45 R e »
SRR IR . H AT R KRR A IR S
b [ 25 R R T 58 A R B A0 s WO JR LI 25 5
BT ARA AL 2L

5 M P 4] 45 TR AL — A [ 45 B I 5 A
A FIME S B B S 10 K R R AR SR A 22
HBE A2 R 55 i B e AR A
LSS 10 7T L AT T — Se gt . B ORI X AL
EWRE T RO A HE AR 5 8 1 5 1
| 255 SRR W HE K AR A HE 7K 800 53 WG A P 7
JIE R RON LA KA - 18] £ 256 B8 T2 R AL s 6 2
5T R 11 [T 2 5 v UL 5 AN 4B S o B 1K
B FIA FROC TS T KA - R AR A 5 T A2 5 i
FIE A 18] 235 A P R 5 2 094 R L e B AV ) 1 P A
T v Ml R B AR E 1 » 9D S DT R RN 1] 1275
HEZKAR U BB i DRt i 16 45 3 3 42 1) IS DR

N T ARG BB A R R 2 T AT o e [ &4
AR AT A » A SCRR I KA 4L 5 L 225 B A oy
SEESE T RIAE R 3 BB R JE B X SRR AR K R S
PEAT TR AL 20 BT MR 8 2 A BR T o A 45 R Bk 1
(&4 77 105 B A o3 B A R ) 5 BRI A4 DI
TR A A — R AP 2 5 T 52 5 e e [T 245 it A o 2 3
TS EERE MIEA S

1 SHTRE

KRS 2 7 B 52 5 iy e vp AR Bl R K B 1)
S A BRSO IR = AR AIE TR iRk i 5 LLIE
=M T A 1a R, ST HAR X AR A i
A AR PG A AT A5 525 e R — ey sl L LR 7

HEWH . R ARPEEES (50678130) 5 B 5\ 7S =" M AR5 & JE 1140 (2007AA11Z117) 5 I 1 3 5~ Rt i (B308)
S—VE#  TREI(1969—) , I, W% , T2, = BE0FT J ) S M 6 &1 45 K6 0 4 A . E-mail : hfxing@ tongji. edu. cn



%55 1

TSR 5 A JHE R & MR R G T A 657

By Sy 7 ST AR SR 4 B 5 3 1] 245 i
Prom B B, AR 48 5] La 5 il adb AT XK 43 A 1b
JIt7s . B b w58 A B ARPE 1) 2 0 31 L O G N A
TE o LI Fp 5 LR W) DX AR — 1~

Bl 1b s~ SRR AR S 3 A BEFE I 1 R i
DX 1Y 10 5 B s R AR K B X T e 145
M DX 38 14 D R D HE K BT B 1/3. B AR AE 4 5%
i DX et B 3L 3 AN HEAR AR B » PRI G R i [X 35K
WS R A A AR S 9 1A HEK AR A
TR,

O O O OO 0:010

"0 0 O tof//%of

O O O O 0OT0: 00
a VHEAE b 43T BRI

1 Ki-@ngEatErmrnEE

Fig.1 Layout of D—M composite foundation
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Fig.2 Conversion of analysis model
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Fig.3 Schematic for analysis
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Fig.4 Analytical model of drainage wall
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Fig.5 Profile of analysis models
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Tab.1 Material parameters

HrERl H/m  Eg/MPa E,/MPa  pg “p ko/(105med 1) ky/(10 °med 1) kp/(Q0 °me+d D) ky/(Q0 °me-d 1)
BRIA 5.0 6.0 80 0.3 0.3 5.00 5.00 0.30 0.300
BB 5.0 6.0 80 0.3 0.3 5.00 0.27 0.30 0.017
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Fig.6 Comparison of the proposed method and
some other methods on the degree of

consolidation with time
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Fig.7 Stages of embankment construction
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Tab.2 Material parameters

mE Y/ PR FES/ NEE  REBEZRI BMBBERI SHERNBE R

E= B i v AN

2 BE/mM N Cmesy Mpa R Tp) /) ke/(med D) ke/(med D) ke/(med 1)
1%+ 2.0 18.4 2.8 0.32 16 14.0 6.82x10°%  5.04x10°4 3.73%10°5
2 PR B B B s
P 4.8 18.0 2.2 0.35 12 13.6 1.09%10°4  8.38x10°° 2.96x10°6
Wmgi+

3-M RS+ 2.7 18.5 3.5 0.30 13 14.8 1.00x 102 7.70x10°3 5.46 X104
4 YR ; . _ y s
e 5.0 17.8 2.6 0.35 13 10.9 1.94%x10°4  1.02x10°* 1.06 x10°5
B+ 02 %10 06 %10
5B E L 3.9 18.6 4.3 0.33 12 13.8 7.96x10 ¢ 6.12x10°4 4.35 x10°5
6 -k s+ — 19.6 5.0 0.30 5 27.0 1.30x 102 1.00x 1072 7.10 x10°4
AR A 5.4 20.0 12.0 0.27 10 35.0 — — —

AR Ue B Rk 8.0 21.0 100.0 0.20 — — 5.00X10°%  5.00x10°5 2.73%10°6
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Fig.8 Finite-element meshed model (unit:m)
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Fig.9 Curves of settlement and time
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