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Synopsis :

There are many problems yet to be solved about the aseismic design of double
sheet-piled wall structure. This report deals with experiments on the response of this
structure subject to various modes of loading such as static, stationary harmonic and
random excitations. Model surface layers used in the experiments are composed with
dry sand. Vibrating tests are performed on cofferdam type and bulkhead type models.
The cofferdam type is a structure with filling only and the bulkhead type together with
backfilling. The dynamic behavior of this structure subjected to excitations is
investigated with particular emphasis on rigidity of sheet piles and the ratio of breadth
to wall height. The results of this experiments revealed as follows. (1) Maximum
bending moment of sheet-pile and tie rods tension are lower than the design values by
the existing method regardless of rigidity of sheet-piles. (2) In the case of low sheet-pile
rigidity, the experimental value of maximum deflection by far exceeds the design value.
However, the experimental value shows a tendency to come close to the design value
with an increase in sheet-pile rigidity and a lowering of input acceleration. (3) The
experimental value of earth pressure is below the design value and the form of its
distribution becomes nearly rectangular with repetition of excitations. (4) Response

acceleration at the top of front sheet-pile in the case of the cofferdam type is about seven



times as much as the input value. On the other hand, in the case of the bulkhead type,
its value is a little higher than in the cofferdam type. In discussing dynamic
characteristics of soil-foundation system based on the above results, it is necessary to
consider the effects of virtual mass of ground soil. (5) The relationship between response
ratio and input acceleration shows that the spring constant of soil has linear properties

in the cofferdam type and non-linear properties in the bulkhead type.

(c)JFE Steel Corporation, 2003
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Synopsis:

There are many problems vet to be sclved about the aseismic design of double sheet-piled wall
structure. This report deals with experiments on the response of this structure subjected to varicus
modes of loading such as static, stationary harmonic and random excitations. Model surlace layers
used in the experiments are composed with dry sand. Vibrating tests are performed on colferdam type
and bulkhead type models. The cofferdam type is a structure with filling only and the bulkhead type
together with backfilling.

The dynamic behavior of this structure subjected to excitations is investigated with paticular emphasis
on rigidity of sheet piles and the ratic of breadth to wall height.

The results of this experiments revealed as follows.

(1) Maximum bending moment of sheet-pile and tie rods tensicn are lower than the design values by

the existing method regardless of rigidity of sheet-piles.

{2) In the case of low sheet-pile rigidity, the experimental value of maximum detlection by far
exceeds the design value. However, the experimental value shows a tendency to come close to the
design value with an increase in sheet-pile rigidity and a lowering of input acceleration.

{(3) The experimental value of earth pressure is below the design value and the form of its distribution
becomes nearly rectangular with repetition of excitations.

{4) Response acceleration at the top of front shest-pile in the case of the coifferdam type is about seven
times as much as the input value. On the other hand, in the case of the bulkhead type, its value
is a little higher than in the cofferdam type. In discussing dynamic characteristics of soil-foundation
system based on the above results, it is necessary to consider the effects of virtual mass of ground
soil

{5) The relationship between response ratio and input acceleration shows that the spring constant of

soil has linear properties in the cofferdam type and non-linear properties in the bulkhead type.
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Table 1 Description of experiments

Plate o vd Gy
B/H | thickness
| ¢ (mm) [(em?-kg-*/em)| (g/cm?)| (kg/cm?)
1.0 3.0 ] 904.0 \F 1.40 1.0
1.0 ‘ £0 | 3820 ‘ 1,40 ‘ 1.0
1.0 5.0 ‘ 196.0 | 140 | 10
1.0 | 6.0 113.0 1.40 1.0
_ | - SR
1.0 \ 8.0 ‘ 76 | 1.40 } 1.0
0.5 | 5.0 J 196.0 1.40 | 1.0
0.5 6.0 ‘ 13.0 | 140 | 1.0
0.5 | 8.0 ‘ 7.6 ‘ 1.40 \ 1.0
"~ H: Wall height o

: Breadth
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Fig. 1 Description of experiments
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Table 3 Natural frequency

i t=5mm ‘ t=6mm ‘ {=8gmm
Ace. No. |Analysis  B/1=1.0 | B/H= 0.5 | B~ IEW‘ B/Héos | B/H=1.0 . B/H=05
' Coff, ‘Bulk irCrnff ‘Bulk | Coff. | Bulk. | | Cott. | Bulk. | Cof. ‘ Bulk. {Coff ‘ Bulk.
R.C. 40.0) 400‘ $0.01 40.0| 4.0 40.0, 40.0 | 40.0‘ 400‘ 40.0] 100 400
1 | Pp.s. 470‘ 35.0 | 475| 33.0‘ zso‘ 50| 12.5| 340| 25.0 | 320! 195‘ 2.5
T.F. | 4751 350} 475 | 330‘ 198‘ 38.5 | 425‘ 2.5 0| 3.0 180‘ 30,0
‘R.C.| 400‘ 400‘ 400‘ 200‘ 40.0 400‘ 00| 1001 40| 400‘ 400‘ 400
7 §P.S.} 25.0 3553 22.5 | 31.0‘ 3701 255‘ 435: %45\ 26.0\ 315‘ 22.0 | 395
[T.F.‘ 21.0 35.5‘ 210 315 | 300| 355\ 435\ 325‘ 2351 25.0| 19.5 | 2.5
el 1 L -
| R.C.| 40.0] 30.0] 0.0 200] 0.0 10.0| 400‘ 40.9 | 4001 10.0| 10.0] 40.0
o Ps. | 215 35.0] 465 315 380\ 3.5, 43.0 34.5| 25.5| 3L.0] 19.0 3.0
|TF’ 210 3.5 165 82.5 | 370‘ 35.0 | 440\ 325\ 22.0 325 | 190‘ 33.0
Coff. : Cofferdam type
Bulk. : Bulkhead type
R.C. : Value from rescnance curve
P.S.: Value from power spectrum
T.F.: Value from transfer function {phase)
T xRS, /A XIS FZ8lssxkEkl (@ HieikEhi
b DTH D, Table 3 114 38z & A T o0 D I 2 i

J— 74 J—
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