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ABSTRACT

During installing sheet piles for an impermeable wall or a retaining wall, vibratory hammers are widely used. Among vibratory
hammers, a hydraulic hammer is used most commonly. However, a hydraulic hammer causes excessive vibration and noise
due to resonance by change of natural frequency according to movements of eccentric shaft when the hammer starts and
stops. In this study, new variable amplitude type hammer is developed in order to reduce the vibration and noise due to
resonance produced in starting and stopping the hammer. By controlling horizontal angle in two pairs of eccentric body
inside of the hammer, the amplitude and vibration of the new hammer can be controlled. The performance tests with the
new hammer and existing hammers such as the hydraulic hammer and electric hammer are carried out, and the new hammer
shows reduced vibration and noise results in comparison with existing hammers from performance tests. Also, this study
shows that penetration rates of sheet pile using the new hammer increase due to impellent force of a backhoe in comparison
with the electric hammer and penetration rate increase in comparison with a general hydraulic hammer, since the new hammer

can control the amplitude during penetration of sheet pile according to soil condition.

=) x|
el Auiolt Fotel MAL ol AT i YU B4 PPAOL AEIANE olgstel st
oIk AFAE FAAE 914 AFAe7 ol A3 ilbtﬂ AFA] A AL 7 A9 AFAD] BAH o)

o ek THAE Wk Aol $2lo] Aol 25 ol gl 20 by shi= o] 9tk olel & Aol
M 44 BTl WASH 321 Aol olat Q% W 43S Fol7] Slale] WEAIF HUNFATE stk
A ABAY RGABAE T g WA 59 A 2850] 155 % ABS AT 5 9om, Ak 94
AFATS) e AEAY fAREA ] 710A BPAPL 01§83 5 B vl Fal, e vk b DA
o vla) AE7hAY fragaviel A 2 2gol 4T Sass e g 1,; A} AEAY FdR
FA)0] FE 0w 8 71E A7)4 WG]

0% AuEgel tet BASTAF B2k S 9SS SAAULE

Keywords : Sheet pile, Vibro-hammer with variable amplitude, Field test, Ground vibration, Noise

Received 23 Mar. 2015, Revised 24 Jul. 2015, Accepted 31 Jul. 2015
*Corresponding author

Tel: +82-31-910-0787; Fax: +82-31-910-0211

E-mail address: joonyong.lee@kict.re.kr (J. Lee)



LM E
Sjelol A Abgol Bol E31 gl ZEWES 2

Pl o E|of solLt Bk BARA 7HE

&4} S afo]
TEE 9 wfE AgEa ok duba o s Arads v
Q) uhloll= g, 9], WS4 el 371407} olck
(Fleming et. al., 1992). 37}%] ¥ & Z1%54] e 1%
S ol-gsto] A Aol e 7hsto] ANks
sl R Belshe W om, AT AFanle] S
7} 271 QU Aok, ABH e 2EHlo] w}
ThA 9P 1714 AR s S gl Skl
7B AEolal AEg 8ol ks3] A714 o Bl 22
ol ARl Jltk(Viking, 2002). SHAIRE Zgsm o] A
55 AT 7 49 AB] BAH| ofFo] ufe} 187

.0

$4:0) Wish2 WSAsolA FHo] Aol UF % £
o] A WA= EA- o] IrHBingham et. al., 2000).
A2 BAA Sl FUUEE mYdlo] wE e

Al g Yl agol ofjt Hldo] SISl Qltk T Al
Ql

jan

>
©
_=)
)
o
ofr
O
uj
ofd
%
rlo
uj
0
off =
i
2
=
ol
rlo
o
L
ko
ro

H

wof ofgt Ayl A WAoo Belste] U WAL F
7} FAlolck et g aieol ofat B4 el wl

(a) free—hanging vibratory—machine

o FUlie] ARAE AFARIZE BA ot AsE HE
of gepAFol Bus| fEslel 9lA ek & 4 ok
(Lee et al., 2007).

olZigt AHk AF X 255 A7) flsiAe X
ajme] AEL Zol Ao] FEo] FhajH= 7 2e] e

= A2A717] 917 HeA el ’PH(Kim, 2000)01u, T4
hvie]

d

BN e
2
o
U
S
&
1,
rlr
2
offl
:cé
rlr
2
1
kl
o

ol
(o]
U
2

4>
zQ
rlr
.
ox
o
s
v
o
=3
r
e,
-
2
>
fr
me
=]

wa, o o
b=
o To
o
T offf
[
o oX
X
e >
ne,
T
rlr
i ol—_{

R
o off X mx

O
iy
©
N
do
ol
=)
2
R}
[T
EN
o
o
N
o
ok

© b

f
ot
=)
=)
et
)
i

ol
ol
$4%s
o)

Ay ol rﬁ fr o
O
iz
= 2
N
L rlr
ek
o %
oo
'It”‘ et

- %
oft OiflT}
=

(e}
33 &
>
ofrt rﬁ
. O
= 2
o 2
ne,
i)
gt
Jo

>,
N,
R
2
@
2
Q.
—
Q
N’
2
>
i3
oZ
ol
=)
fr
N
1p
il
3
Ho
L

ox,

stpom, Blal 245 Fof it AE7PEY
_“

ik
oZ

of
ol

Ir
N
i
X

I 11% Mo L o
>
ok offt
2 E 2
N =
r% T
I
N ox.
(L or
ol ©
:‘Q Olﬂ UE
o X
N ;%i
[e]
LT
A
T om i
> g-ﬁ
L
i 2
g 4
i o>
3
£l =2
N

0 X
o

N o
rA
IH
N
re
oft
Jo
o
rA
off
=
g
#d
=
as
E
\J

N
rA
JH
N
re
oft
Jo

)

pal
olfl
=
a9
i)
Jm
oA

o,
i
2

o2 A713E 8= Fig. 12} o] A ¢l
o 7F g s Assim o] A5 9 A3l 2s)

S TYAFIE AReiAoln), e A%}

Ry
me oft
ol

d
1=
A

ox
L
a

(b) leader—mounted vibratory—machine system

Fig. 1. Vibratory—driving systems for tests
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(a) Amplitude 100%
p

(b) Amplitude 50%

(c) Amplitude 0%

Fig. 2. Concept of vibro hammer with variable amplitude
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Table 1, Basic performance data for vibratory drivers
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(a) Electric type (b) Hydraullc type & Variable amplltude type

Fig. 6. In—situ tests
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Fig. 16. Ground vibration results
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