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Synopsis :

Dynamic characteristics of a static model of double sheet pile wall structures, which are
important to design, have been evaluated in vibration tests on model structures.
Experimental results are shown below. (1) Natural frequency decreases as the value of
input acceleration increases. This fact is mainly related te sand properties, such as
non-linearity and elasto-plasticity. (2) The effect of wall breadth is revealed as two
opposite roles ; one is the deformation effect as inertia force, and the other is the
shearing resistance. (3) Residual deflection has a tendency to be larger than the

dynamic component of deformation during deflection.
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Synopsis:

Dynamic characteristics of a static model of double sheet pile wall
structures, which are important to design, have been evaluated in
vibration tests on model structures. Experimental results are shown
below.

(1) Natural frequency decreases as the value of input acceleration
increases. This fact is mainly related te sand properties, such
as non-linearity and elasto-plasticity.

(2) The effect of wall breadth is revealed as two opposite roles;
one is the deformation effect as inertia force, and the other is the
shearing resistance.

(3) Residual deflection has a tendency to be larger than the dynamic

component of deformation during deflection.
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Table 1 Description of static loading tests

Breadth Penetrate Thickness of pile Filling sand Ground sand
B depth Conpaction
(em} D (em) t1 (cm) fo (em) | 7 (gffem®) | D (%) |7 (gffem®) | D (%)
Case 1 50.0 50.0 0.3 0.3 1.65 73.3 1,61 60.0 YES
Case 2 50.0 50.0 1.3 0.3 1.44 3.3 1.51 26.7 NO
Case 3 30.0 50.0 0.3 0.3 1.46 10.0 1.52 30.0 NO
Case 4 70.0 50.0 0.3 0.3 1.46 10.0 1.50 23.3 NO
Case 5 50.0 50.0 0.5 0.5 1.48 16.7 1.50 23.3 NO
Case 6 50.0 50.0 0.3 0.5 1.51 26.7 1.49 20.0 NO
Case 7 50.0 18.0 0.5 0.5 1.51 26.7 1.54 36.7 NO
3 500 - Table 2 Aluminum sheet pile
500 Section ' .
100, 400 Thickness | Width area Inertia Yougg § U_mt
= i A " tatio weight
3 [T 1 {em) (cm) | (cm?/ {em?) {kgtfem?) | (gf/em®)
ILE:E: % T= 100 em) g
_ +2 0.3 100 | 30.0 | 0.225 | 0.714x10%| 2.7
Plan view 3 0.5 100 | 50.0 | 1.042 | 0.714x10%} 2.7
(E=1
=
| Hr 2
Table 3 Aluminum tie rod
&
] Z Diameter Section area Young’s Uni{;l
v e = ) S— tio weight
=i 1 (cm) Per1rod | Per unit width “
=1 s {em?) (cm?/cm) (kgf/cm?) (gffem?)
0.5 0.19 | o.00588 | o0714x100| 2.7
i
I y
Side v f f = (a) Effect otf_ — " (c}Effect of denth
ide view | || | e I compaction p[. penetration dept
=T o B0 (relative. ,
i T e 700k density) = - [~ L
—lQ ) N
= 600 - i Case 2
2 5001 e A
N 400p | 3 =T
L 300k l “" Case7 }
Fig. 1 Schematic illustration of static loading test 200 Case 1 ,'Case 2 1A /
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Fig. 2 Results of static loading tests (P-Y,,, curve)
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Fig. 3 Distribution of displacement (static loading test)
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Table 4 Description of vibrating test

Table

Ta(gfjem®)

Fig. 5 Relationship between y, and ¢

5 Unit weight and angle of internal friction of ground

and filling sund

Ground Ground Filling sand | Filling sand
75 (gffem®) @ (deg) | yon(effem®) | ¢y (deg)

Case 1 1.55 38.6 1.64 39.0
Case 2 1.55 38.8 1.5t 38.4
Case 3 1.60 38.8 1.68 39.2

Case 4 1.60 38.8 Ground only | Ground only
Case 5 1.64 39.0 1.6 38.9
Case 6 1.62 38.9 1.68 390.2

Jear bl Ut LA D, BISRIE e & MRS ¢ OBIRAGR

TR i B GEER ro & RHHER

. Penetration Wall
Walil height Depth Breadth Back Filling
H (mm) D {mm) B (mm)
NO
Case 1 500 \ 500 500 {Cofferdam)
) ; NG
Case 2 500 | 560 300 {Cofferdam)
| NO
|
Case 3 500 | 500 700 {Cofferdam)
Case 4 Ground only
) L NO
Case 5 500 ! 180 500 (Cofferdam)
: YES
Case 6 500 500 500 (Bulkhead)

" Note 1 Thickness of each aluminium model pile is 3.0 mm.

fa¢ ORRAEH N D, OB KLY Fig. 5 ioi T,

BRI s ot BB, Bl (AR 2500 mmx 1 500 mmx
1500 mm) #WFFITAL P CREL OB, BEYl- LWy —
EOETEENLEAL, BB 4 7 L—% T LT TR
—ieEEDE T, &R FEORBTIFlIcKERREE TA
Z, THEDEFALTHSARNTHER L, hb—EOMBF
HLEEE & et OB O X b, MBS L OPETOREAL
HEERS B OhE, Fr—-AOBMEKERL Fig. b o RED
PSR A D Table 5 1274,

2.4 EEBHRELMERZE
EE B REEE, BPEEEL T, BATS50G ORI

JESBIEkEER Vol. 20 No. 4 1988



212 CEHEAFEEMEDORDHEL

Setup of model {mm)
i 2500
s i . l 1250
Measurement at filling status (strain & soil pressure) — )
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Sine wave vibrating test :
Generator
Freq. 1~30 Hz by 1.0 Hz {near fu step by 0.2 Hz) | 2 5000} |
. . . | |
Vibrating time 10 s/1 freq. e
Side pﬂnel\I ! =
' ) ¥
\L Test mgl\ [
Plan g e rOd\ l =
Free vibrating test: Shaking in A and rapidly stop view = | =
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I Fig. 7 Schematic illustration of vibrating test

END

Fig, 6 Flow-chart of vibrating test
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Table 6 Logarithmic damping ratio

(%)

o) 50 pm
Top of pile Sand fill o Case - -4
. @ Case 2 -

10GAL | 50GAL | 100GAL | S50GAL 2 aCase 3 Pl

Case 1 (4.19)%1 9.00 8.16 10.76 5

Case 2 9.95 8.67 — 9.34 |

Case 3 10.28 10.09 14.18 12.97 é

Case 4 —_ — [ 1.70%2

Case 5 10.41 13.57 — 17.23

Case 6 11.79 9.11 — 10.76 30 100 150

¥ Dumping factor 4.19 was obtained from a disturbed dumping
waveform,
*2 Value at ground surface.
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Fig. 13 Description of phase-divided data

Table 7 Subsidence of sand

(mm)

After 10 GAL After 20 GAL After 50 GAL After 80 GAL ‘ After 100 GAL ‘ After 150 GAL
Case 1 1.0 2.0 9.5 17.5 21.0 33.0
Case 2 2.5 3.0 12.5 22.5 30.0 39.5
Case 3 0.0 3.5 19.0 29.0 ' 33.0 45.5
Case 5 1.0 2.0 i0.0 22.90 26.0 i 42.0
Case 6 (FS*) 2.5 6.0 15.0 30.0 32.0 41.0
Case 6 (BF*%) i 0.0 3.0 19.0 30.0 33.¢ 41.0
# Filling sand *2 Back filling
M REEEESR Vol. 20 No. 4 1088 — 01—
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