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“Alternate” Steel Sheet Pile Method based on

Numerical Simulation by Finite Difference Method

Rational Design of the

by
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Keisuke NAKATA** and Masahiro TODA*#*

Subsidence and heaving are produced in the peripheral ground when the banking is constructed on soft ground, and
various damages in its environ structure is caused. The steel sheet pile method is often used as a countermeasure in
order to reduce such ground deformation. However, in the installation of the long pile, it is very uneconomical, and the

long term execution period is also needed for the embankment. This study is to clarify the installation effect of the

‘alternate’ steel sheet pile method based on the in-situ observation, model experiment and numerical analysis.
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Fig.4 ‘Alternate’ steel sheet pile model
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(b) Experimental results in 1999

Fig.5 Compression of progress behavior of clay settlement
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Table.1 The propaties of Ariake clay

Item Value

Density of a soil particle 0, (g/em?) 2.5
Natural water content w, (%) 83.5
Plastic limit w, (%) 46
Plasticindex 7, (%) 79
Sand 38

Gradation (%) Silt 35
Clay 27

Cohesion ¢ (kPa) 4.9
Internal friction angle & (° ) [
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Fig.6 Comparing of analysis values with measured value
on settlement
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(b) Steel sheet pile periphery

Fig.7 Comparision with chang sheet pile by wide

5. #EYIaL—Y a3 ICEDEHA

BiEY I 2L — ¥ g VIIBERMARK, BHER, 8
FARRTr — A DBET — X 54T 7. ZREAENKRT
r—ZARRXEF=0.60ICEE L, BhE 17, 13
5, 13, gk EIdTICEEL, BEadl%
Fr=0.50, 0.43, 0.38, 0.16&EfLxd/k, ZZTEX
HFr(Floating-ratio) & &, BKEHBE3TmIZNT5 71—
TAVIBORIEEEITTILL2EDTH YD, IEHHIX
EEFINTEHETEI 70 —FT 4 VIEOBE TS 5.

51 BE - 70—7 1 > JAXROBIIC K 385
EEHFARKRES.Sm, 7U—T 4 Y IHREKRE22.5
m ZHAA DY RIS REHETS. 7o
T4 VIR, fFRROFEN T E3cmEBAMIDO Y
RO BIE TEE S A BemE % 5 B & & SRE Bl
BhoBEL 2, BEHEERIKTRATRO 70 -7
4V IRRREX TS ZEPERETRETH D, I


iss
テキストボックス


SERARRLEORRZSREY I 2V — ¥ 3 VITED S AEMNEETORE 89

Month

20 40

60 80 100

"[ = Unreinfarced '
| -=-Fr0.60 B
-+ Fr0.50
- Fr0.43

-~ Fr0.38

Settlement(cm)
[--]

-4 Fr0.18

80 80 100

—s—Unreinfarced
-a- Fr0.60

-+ Fr0.50
-0 Fr0.43

Settlement(cm)
N
(-]

-o- Fr0.38

-0.5 ¢ 56 40 50 80 i6o
0 L e S T T
2 0.5 -\;‘1\\\‘\ :
g ?
o - \ g
g 15 [ - Unreinfarced \M :
£ 5 || =Fr080 o i
3 -+ Fr0.50 | N o
2.5 [ - Fr0.43 — %;“*’9\9 :
3 | -=Fro.38 AN s
-5 Fr0.18 T
BB '
(c) Ac2

Fig.8 Comparision with ‘Alternate’ sheet pile in earth fill
center by length ratio
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Fig.9 Comparision with ‘Alternate’ sheet pile in steel sheet
pile periphery by length ratio
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Table.2 Relationship between ratio and R

Length ratio (Fr) Ay 1 em | S 2 (cm) R
Grounding 52.3 2.0 96.2
0.60 50.9 2.0 96.1
0.50 476 2.2 95.4
0.43 443 25 94.4
0.38 374 2.9 92.2
0.16 26.1 6.8 73.9

Table.3 Construction cost comporision

Perso Mater
Lengt | Constr | nal | Machine ials Construc
h uction | cost cost. cost | tion cost

ratio | term | (Thou | (Thousa | (Thou | reductio
(Fr) | (Day) | sand | ndyen) | sand | nrate(%)

yen) yen)
Grou

. 250 11875 | 19500 | 47950 0
nding

0.60 104 4940 8112 30198 445
0.50 91 4332 7113 25900 529
0.43 83 3947 6482 23209 576
0.38 76 3639 5975 21066 61.3
0.16 62 2969 4875 12447 744
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Fig.10 Progress of analysis value pore water pressure
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