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Synopsis :

Kawasaki Steel has commercialized H-shaped steel sheet piling trade-named K-Domeru
to meet the needs for constructing thin-section walls, and for pile driving with low
vibration and noise and for piling in narrow excavation sites. The following have been
confirmed: (1) The bending strength of vertical joints of K-Domeru from load tests is
larger than the designed value, (2) the optimum method of driving K-Domeru for work
condition can be selected among the methods of driving by a vibratory hammer, by a
compact pile jacking machine, or by pile jacking machine with an earth auger, (3)
displacement of a K-Domerus wall driven by a pile jacking machine with an earth auger
can be calculated, using the coefficient of the subgrade reaction in the Regulations of
Metropolitan Expressway, and (4) permeability through the k-Domerus wall is close to
that through steel sheet piles, when the closed space between a pair of flanges of
K-Domeru is empty, and by filling the space with sediment, the permeability has been
greatly improved. In widening the Metropolitan Expressway at Takaracho, it was
confirmed that K-Domeru was capable of being applied to difficult environment of

construction using a compact pile jacking machine. In coffering construction to remove



the existing foundation of the Joban Railway Line at the Arakawa River, K-Domeru

provided adequate watertightness.

(c)JFE Steel Corporation, 2003
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H-Shaped Steel Sheet Piling “K-Domeru”
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Synopsis:

Kawasaki Steel has commercialized H-shaped steel sheet piling
trade-named K-Domeru to meet the needs for constructing thin-
section walls, and for pile driving with low vibration and noise and
for piling in narrow excavation sites, The following have been
confirmed: (1) The bending strength of verticat joints of K-Domeru
from load tests is larger than the designed value, (2) the optimum
method of driving K-Domeru for work condition can be selected
among the methods of driving by a vibratory hammer, by a compact
pile jacking machine, or by pile jacking machine with an earth
auger, (3) displacement of a K-Domerus wall driven by a pile jack-
ing machine with an earth auger can be calculated, using the coef-
ficient of the subgrade reaction in the Regulations of Metropotitan
Expressway, and {(4) permeability through the K-Domerus wall is
close to that through steel sheet piles, when the closed space be-
tween a pair of flanges of K-Domeru is empty, and by filling the
space with sediment, the permeability has been greatly improved.

In widening the Metropolitan Expressway at Takaracho, it was
confirmed that K.-Domeru was capable of being applied to difficult
environment of construction using a compact pile jacking machine.
In coffering construction to remove the existing foundation of the
Joban Railway Line at the Arakawa River, K-Domeru provided
adequate watertightness.
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Fig. 1 Form of K-Domeru
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Fig. 2 Relationship between wall thickness and moment of
inertia of area
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Table 1 Specifications of K-Domeru

Chemical composition (%) Tension test
KSC standard C Sj M P S Yield point Tensile strength l Elengation
: " (N/mm?) (Nfmm?) (%)
KD 400 =0.23 — — =0.035 | £0.035 l =245 400~510 ' =18
KD 490 =0.20 <0.55 =<1.60 =0.035 | <0.035 ‘ =325 490 ~610 ‘ =217
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Table 2 Comparison of bending moment between test results
and design values

Test result Design
- Shape
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(kl‘fécf{ Ratio i (“\.féc‘g Ratio o |(kN-m/ | 1°0
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Photo 1 Driving work of K-Domeru with pile jacking ma-
chine with earth auger
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Fig. 8 Analysis model of displacement of the K-Domerus wall

Table 3 Relationship between the modulus of deformation of
the ground, E; and coefficient to estimate coefficient
of the subgrade reaction, a

The method of the test for the modulus of deformation o
of the ground, E,

Half value of the modulus of deformation from the 1
plate bearing test by the rapid plate of 30 cm diameter
Measured value in the boring hole 4
Unconfined compression test or triaxial compression test 4
of the test sample

Estimation from the formula E;=28N (N : N-value 1
from standard penetration test)
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Fig. 9 Measured and calculated displacement of the K-
Domerus wall
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Table 4 Measured value of the permeability through the K-
Domerus wall

Permeability through
the K-Domerus wall
(s
Tx 103
0% 10—
.2x 1078
Tx10-8
1 106
3x10°¢

Junction

Driving method No.

By compact pile jack-
ing piler with water
let

T o R W N
[ =T T ) B o= ) B 4% ]

3x10-8
110
O x 10+
.2x10-°
L1 x10-8
.0x10-%

By pile jacking piler
with earth auger
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4.1.2 WEOKN

Fig. 1 2 pMEBEOHELT LA-L 0 Th 5, AW 0SB
BitK V2 —rdMEORIZMHEANRL, FicHBEREL
L7 kG, STEAOEFBEYHETIL0TH - FIBRK V2
—AOESCIE Ty s V- b2 -y XL, SEAR TS
o, BT L EEANERL. RENE S L CHEER RS A ok =
VFY— b EEEEEC AL RN RE,

FEBEOWI &thit Table 3 D X0 Th b, BEHEILEEE

Dressing concrete

Removed i
retaining wall P'f'————- . |'

i L&
! =
— I
Foundation of the ez
existing retaining‘rr ~\1
wall
K-Domeru
L=350~950m

L

Fig. 11 K-Domeru driven on the right of existing retaining
wall to enlarge road

Table 5 Design conditions

Item of condition Value of condition
. 1.0 tf/m? (0.01 MPa)
Live load (Surcharge)
Load
1.0 tffm (9.8 kN/m) (Hori-
Impact load zontdl load at 1.0m height)
Seismic coefficient Ky, 0.22
Longterm load 1.5¢cm
Allowable
displacement Earthquake load 2.5cm
Impact load 2.5em
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Photo 2 Driving work of K-Domeru with compact pile jacking
machine
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Photo 3 Censtruction of K-Domeru as retaining wall
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Double sheet pile wall
The K-Domerus wall 300 WL, L=20.0m

Fig. 12 Plan view of cofferdam of the K-Domerus wall and
double sheet pile wall
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Fig. 13 Cross section of cofferdam of the K-Domerus wall and
soil profile on the site

Photo 4 View ol excavation work by using K-Domeru at
Arakawa river
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