
Raft Foundation with Shallow Soil Improvement and Its Settlement Analysis

He HUANG          
Haruyuki YAMAMOTO
Kinji TAKEUCHI      T&P

1)

3

IGC C07, E02

1

2) 3)

2 3

2

-1 -2

H2( )

H1

-1

－ 133 －

事例報告
公益社団法人地盤工学会中国支部論文報告集

地盤と建設　Vol. 30, No. 1, 2012



-2

-4

-6

-1 -2

H1

H1-H2

-5

12
00

 m
m

20
0 

m
m

40
0 

m
m

m
m

60
0 

G.L

H1

H2

22,000mm

F

B

25
,2

30
 m

m

71,370mm

AC

D
E

HG

21,000mm 42,000mm

6,000mm 3,400mm4,000mm

3,400mm

2,300mm

2,500mm

2,000mm

-70

-60

-50

-40

-30

-20

-10

0

0 120 240 360 480 600 720 840 960

A B C

D E F

G H I

( )

-3

0 50

2

1

10m

0m

20m

30m

35m

N

day

－ 134 －

黄・山本・竹内



3

1

-3

13 N 0
-4

-5

4)

-4

2
-4

A I 9 -6

B 63 C 38
25

1/1000
5)

4

FEM 3

4.1

6)

1977

K0 3
(1) 7)

p
vDppDMf 0/ln         (1)

M p p
D

p
v (2)

/exp/1ln 0 ftp
v            (2)

v0 tc
tc

M D M
D (3)

01// eDM                       (3)

e0

(4)

   00 ijijijij                    (4)

, pijpijij / 00000 / pp ijijij 0ij

ij

pqijij /2/3

4.2

-1

-7

Cc e0
8)

e
log(p) -8

1 e1,p1

2 e2,p2 2

-1

M

D

0v

K0

vi

Ki

k

e0

－ 135 －

浅層改良を併用したベタ基礎の沈下解析



e =0.05

e /(1+ e0)
PI =( )/0.007

' =0.81-0.2331×logPI
'/(3- ')

-7

e log(p) -8

1 2

2

,

,

,

-8 e log(p)

2.80

2.86

e

2.80

2.90

3.00

2.70

2.60

20 30 5040 log(p)

2.72

p kN/m2

1
e1 :2.86
p1 :26

:
e0 :2.81
pc :36.25

2
e2 :2.72
p2 :41.12

Cc=(e1-e2)/(logp2-logp1) =0.7032

e0

M

'

PI

Ko

Ki

OCR

vo, vi

D

e

=(1- )
D =( - )/M /(1+ e0)
OCR = vo / vi

Ko =0.44+0.42×10-2PI
=Ko / (1+ Ko)

Ki =Ko×OCR 0.54exp(-PI/122)

16
8,

50
0m

m

270,000mm

(a)

(b)

-9

ABC

D
E

F G H
I

W1=15.12 kN/m2 W2=5.75 
kN/m2

13
,0

00
m

m

z

－ 136 －

黄・山本・竹内



e log(p)
Cc 0.7032 e ln(p)

Cc 0.434Cc

0.3052

4.3

-4 -5

-9

x 270 y
168.5 z 13

6 8 2
53,573 42,548

H=13 N 2

-2

0.5785

M 1.0123

D 0.0458

0.3805

0.00401

v0 1.2×10-6

0v 36.25kN/m2

K0 0.6141

vi 26 kN/m2

Ki 0.6977

k 8.043×10-4m/d

0.3052

e0 2.81

E 2.5×107 kN/m2

0.2

A 600

E 2.65×106 kN/m2

0.3

B 1200

E 1.425×106 kN/m2

0.3

E 7×106 kN/m2

0.3

x y

W1=15.12 kN/m2

W2=5.75kN/m2

-2 -8

e0 -7

-2

A 2 B
1

9)

A B
0.2 0.3

4.4

(1)
(2) 2

5

5.1 (1)

-10 (1) -9(a)

3

B
-10

G B
B

C A C
A

C

－ 137 －

浅層改良を併用したベタ基礎の沈下解析



-10 (1)

a

(b)
-11

C D E F -10

A H I

60

-6

(1)

-11(a)

A B C
960

B C 13
20

A B

180

-11(a) 180

20
20

-11(b)

180

5.2 2

-12 (2)
(1)

C D E
F

-13 (1) (2)
-11

A B C (1)
B 264 C 239

25
(2) B 361

C 251

-300

-250

-200

-150

-100

-50

0
0 600 1200 1800 2400 3000 3600 4200

(m
m
)

(day)

A

B

C

D

E

F

G

H

I

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

30
0 120 240 360 480 600 720 840 960

(m
m
)

(day)

A B C
A B C

-90
-80
-70
-60
-50
-40
-30
-20
-10

0
10
20
30

0 120 240 360 480 600 720 840 960

(m
m
)

(day)

A B C
A B C

－ 138 －

黄・山本・竹内



-12 (2)

110
85

(1) (2)
C

-13 (1) (2)

-14(b) A A’ (a)
4200

(1)
(2)

-400

-350

-300

-250

-200

-150

-100

-50

0
0 600 1200 1800 2400 3000 3600 4200

(m
m
)

(day)

A B C D E

F G H I

-400

-350

-300

-250

-200

-150

-100

-50

0
0 600 1200 1800 2400 3000 3600 4200

(m
m
)

(day)

A 1 B 1 C 1

A 2 B 2 C 2

-450

-400

-350

-300

-250

-200

-150

-100

-50

0

50

0 50 100 150 200 250

1

2

-14 A A’ 4200

A A’

a

b

－ 139 －

浅層改良を併用したベタ基礎の沈下解析



4200

6

3

(180-960 )

.

2

20

1) Ymamoto, H. Li, W., Takeuchi, K. & Nishimura, M. : A 
new raft foundation system with shallow soil 
improvement, ISEC-03 (Collaboration and harmonization 
in creative systems), pp. 797-804, 2005.

2)

Vol.36 No.8 pp.7-9 2008.
3)

Vol.26 pp.44-48
1998.

4) pp.116-117, 
2001.

5) p.153, 2001.
6) Murayama, S., Sekiguchi, H. & Ueda, T. : A study of the 

stress-strain-time behavior of saturated clays based on a 
theory of nonlinear viscoelasticity, Soils and Foundations, 
JSSMFE, vol.14, No.2, pp.19-33, 1976.

7) Sekiguchi, H. & Ohta, H. : Induced anisotropy and time 
dependency in clays, Proc. Speciality Session 9, 9th

ICSMFE, pp. 229-238, 1977.
8) Iizuka, A. & Ohta, H.: A determination procedure of input 

parameters in elastio-viscoplastic finite element analysis, 
Soils and Foundations, JSSMFE, vol.27, No.3, pp.71-78, 
1987.

9) 13
pp.116-118 2006.

(2012 6 22 )

－ 140 －

黄・山本・竹内


	浅層改良を併用したベタ基礎の沈下解析



