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ABSTRACT

Failure Analysis and Maintenance Method of Steel Wire
Rope for Pile Driver Free Fall Drop Hammer

Park Jae Suk

Occupational Safety Research Bureau,
Occupational Satety and Health Research Institute, KOSHA
#400, Jongga-ro, Jung-gu, Ulsan, Korea

Objectives

In case of pile driving using drop hammer at construction site, major
accident due to breaking of wire rope connected with drop hammer continue to
occur. Therefore, the aim of this study is to analyze the failure characteristics

and management methods of wire rope for pile driver free fall drop hammer.

Methods

The failure characteristics of the steel rope collected at accident scene were
analyzed by fractographic analysis. The stress distribution of strands and
wires were analyzed using the finite element method. The management
methods of wire rope was studied through the regulations and standards for

wire rope discard criteria.
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Results

The cause of failure of the wire rope for drop hammer was due to the
contact fatigue from the core of the wire rope. As a result of analyzing the
damage of wire rope near the break point, the diameter reduction was 3.196 of
the nominal diameter and no wire breaking was observed by visual inspection.
Therefore, it did not meet the discard criteria in legislation and technical
standards. However, many wire breaks were observed in the inner wire rope
core. The stress distribution according to the finite element analysis, it can be
seen that higher stress is generated in the inner core than in the external
strand. And it was confirmed that the main cause of the stress is due to the

contact stress.

Conclusion

It is difficult to assess the soundness of wire ropes for pile driver drop
hammer and to judge the disposal in the field based on the wire rope
mnspection and discard criteria of the regulations and technical standards.
Through the rope bending check method specified in the operating manual of

pile driver can be reasonably applied to the site.

Key words

pile driver, wirerope, drophammer, wire fracture, contact stress



38 - TE7| QtO|0{2Z m 910l gl

=l
il
nz
)
=2
=l
rot
re
-

A2d 24714 5
A2 Fepr] g )

A210z= (] mh7F = AAE gpolof Bz AR TA) AT FE] e
?%*%7]-"4 e spolofmE R 1662 4 29 o= shitel] s Fslh= A& A

o AHg F7) Spolol 2L e] Abge] wahol

I =
— O o
A% A EEE B

qag,
7k olemrt 9 A
W sholojmze] & mA[(AENE(srand) B T olgh 2Th]AA



. 39

nr
I+

1E oA

A
pul

7} 109

o~
T

3
T«

bhe

A GRi)E # (pillar) A 2 ] 9]

e

o1x

30w o] ool A 87K

=
™

6ull ol ool A 474 o] ol A THYA

)

i

uh. @3 A7)

=1t #AI2, ZARE H

_=x
==

2. KS B ISO 4309 : 392l - 20|0{==

O A& tid =2

m
]
o
E
o
— n
i
™ jans
M=k
X0 O
2 UE
= =
o
=
I
il
o
6S
B
0
al s =
KN
oy
L
= o
s o

o
aig

—~

k) Az ag

g2 2 sho] dlel gl

~~

d

—~

m) AF 2

= el

—~

f

g) ol&4 Al

Z3ol o

Els

Els

L%



40 - HEP| QO|OJ2E T ol U B MEo| B A1

ol Boli AH wHe| £ #7) 7%
Bl wE e 35 w22
ool e B R gE |
2 2wl By 19le
L[ mse glm ey, | DR T TR
i g ] W A el | LR T IR
AA s 2x pRelA wAsE | T
BiAHe 24 BA
17) = 2709 o1 st
S @A S REAA | AEASA WA, 7] Z A
2| @ngon wyse v AN 6d Qoo B 5 o
e
QA H7)selof g,
= o o] X ux|oA 27) T 1
S EEE ol4Fe] wal(6de] 2olsh A
4| e e B 20 ol4Fe] ¥l

O 6x25F-IWRC @22 =) td #H7) 7|&

% w2 2 BE Syl 20)s selolzx | uF Sl gv)s
(FHHlo] BFHH O W4T u) Spojo] 23
uE 19 % 9] uE 23} 9 59
6d 4ol | 30d ol | 6d del | 30d del | 6d @ol | 30d Aol
o] o) o) o] o] o]




w41

nr
I+

Za)

o o
XSS o888
I
o
o ojn olp
Pl wpMx wReHT
el o No 4 o B o Nlo He o &
= =
jm jm
fa Ay 2y o
< iy gy ) FERCTICT T
A EER A TEERE
N ERRER T P
—_ o %O __ow/o/o/o/Ao
Sl S S S A I Vol Vo T Vo J Vo RN
eﬂﬁo/ S NET | G IR
;OL_.EU © .IO g -
‘IE‘N 0 O O o o 0O O O O
O
= X X X 2 X L X X
O~ 0K IolielioRie
@w el I
= W%E
e ~ K =
Mo oy ™ oy | on
H < o B R
ny o py Ar No T
gl Me B mo

1

04 A

Et71(DH508/DH608) =&Y

&

3.

3-7-2 2lojoj=2ze| HH

gfojoj &

Apg ol webA] w)
o gsi7k AP &

3=
—

~

— L
R

2
&

52 29t 7}

A9 =4,

7

A, 49 AN e A4 9 A7) A4 Aol WA oj7]A] A

—_
fite)

i



42 - SEP| QO|O2T T ol X PalAeo] B o1

3-7-2.1 spoloj= = 9] viR 9} A
npR, ghd o] -9

1o,
M
S

3w "
ol B ‘lnwm

=3
2Ed=Y @d .
i e
EE We

e Fe

MR A ALg
ANH, B4 5o HFoR 2L #d

S B FL S

W wpg 2EWE YA s ubEe o] A | HE 9

71E PhR 2tk

230] oo Fwaks Aol P
A% vk A, 23 ag Bd AAel A7)E

v}

Yl == Aok AS ), 220

S A|Bol| AE o, o]FefelA | €
S ESEeR-] AlB fJollA 2B} o] sd uf 5 BH | 2)
T o]z o] o] zpxlo] WA A i, | A

28 npg e duont A= v | B

) ]

#410] eall gl 1ol
2o 2%, AN HA
uo my | b= JJrEH & Ex179 Alg nf A
S e | 2 218 28 2ol 2 mza | 15
2 el de nt g

B (et e el
23 S @A s




e
i)

%

3-7-2. 3 &

TR o Mo
RS R
i1l N %R

QIEATH ] ﬂmux
o) of my oy M) ooy R L
pan ﬂfmd ™ Ewﬂuﬁ.dr
TR 2y "M TR To
z Gl A
IS W S| WAy B
N W oI o ) oml T
—_

mm, = M o mw.uT o

Eﬁ@ﬂéiﬁﬂ
o go A

R e
= X
EWﬂﬁ%ﬂ%%
[ L
I
ol SN 1 S S o
o .jl ~o Oﬁo o ‘u’
B =o P X T+ B T

WE
il

X

o

- %
=

{] o o8 o

& BEA]

it

2

e

T

TC

t}.




12 ol %

I I

tEFT| Q10|02

o
[}
o

44 -

SRtz WA dojA|

-
-

AgH oz

e}

7] w2l

ABE EHs

3=
—_— 1l

gfojoj &

g

el

Al

A3t Tof Aol B0 R ooyt of 7] A

+od

S

3-7-3.1 AR o

S=

Fel, (19844 104

)

g

beba 417}

—_
fi%e)

ol

o o

A,

S

e

s

=13
=

Fol, (1984 10€ 94 7]

)

)

<

& 547

3-7-3.2 AAFA

| o
| B R AF
= | @
Nl AR i z
m | X o T - il g
W | e No mﬁ TR
- ﬁE R Lf o
el T - o K
XH Wut]aﬁuﬂ% I
= weaTJWﬂu%ma
R W%ﬂﬂéwﬂ
X TR TR T M
H 7o ploul =< ™
B N R
_ o
o pln
‘A
B T oo o
=| P ki
< IR
< =R KO
WA.U X fite) ﬂ
= Nfo er
R = Mo w
xr By
o o) b
op < ™
(AR RPN

o
o]
B

o



. 45

B,

)

3-7-3.3

= <
(3 W
>3 o = N
™ N e g :
: i A i g o
E oo Ty i P
T F ok R G
0 ay % < 4 E
3 5 ER NG
B R0 X H| X .
B A NrTE oM E N ujr zmw
> = o b
A l) o ! Gl ) o e
& = oA AT
) . & ,_
‘7A| A_ E_ ‘H_OW %R B OT A‘._
) i :
- X . ™ Ea x o o
GG o T s o=
W ¥ WX w AR
w T F 1Eess o g%
L3 s Bk K om o =
k i o X = o N G
m B o T il i
~n ™R o= <o W e G
K i oF o T ! D1
— oo e K
G ‘o < e ﬁ :
= o n_md <X & wwm < To
T i 2T e e LD
e e W g X s
g m A Xw 5 7
- ) or o % - . B
g N Fl
1 R > i c
| = o) T T M e
” % mp o F i = o)

N NF mﬂ



46 - SEf7| QO|jZ T me U0l I Ra|MEfO) B3t Ay
27F dssHT
F3) w71 2E R wEE A8 HAeks A SAHES] AL
ZlEs 7R 71 Ap ol el o] Al Al A o® AR Wi mEE
7F A I Qe RhEA] et = 83 24, dale B sy
3-7-4 2o|0j2=o| LEt J|F
ol i A 24 24 W ol mel i, 2o ddl oY
AbaLE dorBRE HAaAN B A2 Ao AMESA] HEE SHYAlL. 2
Zo w3t A7)= AlFE S akFe] 20% AsHE SRE o] wjo] =
£ AR, EEH 22 A5 fa, 44 g F8 Y F4 o2 adh A
715 R olste] WM vElbeE A 2 dH e AL FA] AEH
W3S A 9

3-7-41 o|F4 A 7= FHAA L3

(gholoj22)

Al 41 z stolo] 22 tholl A Az el o

1A

2 v acllA d7hAlell s

I

3 7)4\0

| ok

bl

¥

o,



w 47

nr
I+

Joll A &4

=

Tt

%!
o)

OF %

3-7-43 =&

A F4)

sfolof

M=

of o

3

719 FotEe]7] & spoloj=

L
|

0%

1 o]&o°]

A
pins

A

e

2 spoloj=

9 #7] 71&

i

3-7-44 W5 dAio] ¢7d =

o Hhate]
oz ALgHol A

3

3-7-45 F(HH)71H &

ol

= T A
—1r O 1

() 715 =

=]
-

3tof

o o

E=Zx

U

B

=

|

3-7-4.6

=

Hr

ol ol== 7F BEUh

A

uteba] & &l 7]



48 - SEL7| QO[|RE W& 0l 9 BMEfo| Bt A7

3-7-4.7 ¥ IAYE 23X tjs}o]

MM 2z= gk dof 7heiA A, vhi, HE dade] gy uhet
A2 ellA 71Ed algr)Eel fAsi e 2T §lojxl A algsl #4
AlQ..



2>

(s

. 71=Ah)

L 7 71 7
2019. 1. 1 ~2019. 11. 30







FAYA AAH A

g

FRIAY

d
ole, 92 A7 FAAsN o
o}

2

ofu
olp
K

M
4

i

iy

L=

Bl

&

3J
RJ

KJ
ol
3l
<l

] 30

L2
=

(o]

2019-A74-1635

: 20194 11

WEDD| QOIOI=T miE &2 I ZZIAlEo] 2Tt 217

ofl

Al B2 Z712 400

2t

: (052) 7030-844
. (052) 7030-334

st

A X
Homepage : http://oshri.kosha.or.kr

H
F




