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Analytical Study on Vibrational Properties of Vibro-hammer
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Abstract In order to analyze a pile constructed by vibro-hammer, vibrational characteristics of vibro-hammer
should be investigated first. Analytical studies were conducted in order to investigate vibrational properties of
vibro-hammer. It is thought that the concept of acting the spring force to the pile head should be replaced by
the concept of considering the lumped mass of the exciter and the pile. For the situation of free vibration,
spring force increase with increase of spring constant and the amplitude is little affected by the spring constant.
Also for the situation of free vibration, amplitude is inversely proportional to the increase of mass of the
exciter and it can be seen that spring force increase with amplitude by the same ratio. It can be seen that
directions of the spring force and displacement are opposite to that of rotating mass.

Key Words : Vibro-hammer, Spring force, Spring constant, Amplitude, Mass of the exciter

1. ME As TR #WYLE dSolt 3 42 Ql=d] s

of ol AlFE= WH| st Zlﬂﬂozé Alg M-

1930t} =4} Barkan[1]] 23] AE3]H o] &-gAo] olg] & FHOEHN WYEKLE AFo] 7Hsditt T
A7E ol FAA AFers WES Axsh= &y Utk LU AP A e gl /lo] ARt whed
ol o AT 9t 1o ulel Hazkz] AE AolE Holi ok B AFAe FE s X
wEo] AL 98] mirigigel] ot wWhH(parametric 50l 2L w0l T AEELS SN
method), 315 & H(force-balance method), o X|H3 B gk Ql A AlE Albstaxt ghok AL

.{

H(energy-balance method), 25K ZH(momentum- 2 258 e XI5 Fel oA AsslimE
conservation method) “12|11 -&-EHFYAlo] 2|3 HEH Aole AP A) 7|X17] 9] AEFstef| w2 ZZEy

(g o

|y
o t
(integration of the laws of motion) 50| Z-&&o] ¢t} AE A8 0] WBloRARS A E 1A} 519

[2-5]. ZlEsfrol osf AlgE= Tl 2lo] 4 4

*Corresponding Author : Ki-Yong Yoon(Sunmoon University)
Tel: +82-41-530-2326 email: kyyoon@sunmoon.ac.kr
Received April 24, 2013 Revised (1st May 27, 2013, 2nd June 11, 2013) Accepted July 11, 2013

3577



FAAreb| 4okl A4 A7E, 2013

A1 Fig. 10 e Blet o) 2 Y st
Z(bias weight)} 7]%17](exciter) 2 E|o] It} AZA sl
1} 7)1217] Alole= AZLF(EE elastomer) 02 A E o]
ol 7171718] o] FAstso] AEHA P=F Hof
Sck. 215ERR71e] AFUIE Fig. 10] e g ol

of o] 27k m/29) AekE ZHe 7 Ao) BAPHAL

I

— =]

uele e AR e wlEe] Axew
T 255H Hol = AelTh6]. Fig. 1914 W A3
S1Eel FAE Uil ki AZAARE SJulstel m
< HAARS, we JALGEEE, tu A, e By
AFAY AHAYE, m, = 71719 S m,e T
E4%e, 2907 21 ALNUNG elojg

Bias weight (1)
a a'

Spring(k)

©F

Exciter(m,)

Clutch

/

Pile(m,)

[Fig. 11 Vibro-hammer

AFEY71S] WSS ons) St Fig 1A
raBES WHROR Wefstn WEo| dAdsle] X

G 9B WA M Fig. 1914 & A BAYF
Al A5 P A ()3 2ol EAT

3578

m d?

7?(z+esinwt) = %(zf ewgsinwt) (€))

weba] 7)27]0] dhat EHAAE A Qo 2ol
HETL A (3)9F o] et

(m,L,—m):é:—m(:é— ew’sinwt) —kz ?2)

m,z+kz =mew’sinwt 3)

A1 (3)9 Yulsf(general solution)= A|AFm]E4 4]
differential equation)?] 3[e} E=3)
(particular solution)?] §Fo 2 FFECE A1 (3)of o] A
A AS e o AA| 2+ 74| (damping) 7}
Atz A eli(steady state)stoll A= 00] Ho} w2}
Al 4 (3)4] dutsie A dEistelA E4aler 2] =
W Al (49 o] wHET

(homogeneous

z = Zsinwt “4)

2] (4o A AZE Zamplitude)= 2] (5)o| A2} 2 2]
(el A A} A A 5<=(natural

w, = +/k/m, 7} Hch

frequency)©] ™

[e)
Wy =

2

mew
7= 5
mo(eE — ) ©

A G)d.GE s

szl Hgoks 4§
(k& A @) ol 73 2 9t

T

stnwt = Fisinwt 6)

Z|E2Re mEw gl s AlEe Tl
et AEfulEg A A (DA A ()2 EHE= 271
Al FE|2 dERdTh 4 (D@0l R= ARk S
FEE Aulstal 4 ®)lA g= TH7EEE 2vlstH
m, e 713719} w5 A et Ak ofndteh

mya= W+ Fsinwt— R, 7

My, 0= mew'sinwt + W+ My 4,9 — R ®)



s AE5Aol

dhat 4 AT

4] (7)2 Wong 5{7]°] <Jsl] Abd 402 4] (6)&
2ol WEo] G QA o AEr|uke] A%

o183 7 3
o olsh 2zo] gt B AML o|F FAH
THA REAE A2 /YT oIk 2EFAGAE
W] Aok HE0R By Sl HEAI LY
A 2Rk ol 9ok o] F7bste] n}% Aol

L 5ol glo W] WSk sHhEst A sop

o et Agee] 24 SR uet wE) W

b
rlr
e
i
>

Aol g &) (7)0] A4zt z]uH -4
. 4] (8) Viking[8]9] =of g 4]
of PolA LEYIAL e
Fzstol 2 W m, 2 EHE=

233 2geo] WA glo]
2 4 Uk mEbA A (8)2 A (99}
S =ofof & Zlo]ut.

o 2 lr o 30
AN
N

[
£
RN 8
>
ol ¥
EL

;g
J‘-J

K

3t

il

fﬂ¥ )

My )@= mew’sinwt+ W+m, . g—kz—R, (9)

v+p.

e 4 (s 2ol A1t Ao i) Wt

Aol ARgE AES = CM2-1202.2 A7)0l 23]
2H5 5= Al e E @ A (free-hanging type)oltt. %53
2] A Table 1049}t Aot

[Table 1] Performance Data for Vibro-hammer

Eccentric Moment (kg * m) 50

Frequency (Hz) 18.33
Vibrational Amplitude (m) 0.009
Motor Power (kW) 90

Total Weight of Driver (kN) 64.7
Dynamic Weight of Driver (kN) 54.4
Vibrational Acceleration (g) 12.2
Total load of shock absorber (kN) 254.8
Spring constant (kN/m) 1394.5
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