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Abstract @ Type A carrier structures that support blocks or equipment gradually deform over time with load changes, reducing the area in contact with
the block and changing the load pattern from distributed to concentrated during construction work in the shipyard. This phenomenon has the potential
to misrepresent actual service loads. In particular, A carriers are often used by small manufacturers, who often do not have specialized engineering
capabilities, necessitating the development of a method for easy calculation of carrier safe working load. This study proposes a quick evaluation method
for the long-term safe working load of Type A carriers, to predict the plastic deformation and safety issues resulting from changes in load distribution.
Based on the results of finite element analysis (beam and shell modeling) of the centralized load, beam-theory was modified to propose a method for
determining the distributed load conditions of the A-carrier. In beam modeling, the theoretical value was multiplied by a correction factor of 0.73 for
concentrated loads and 0.69 for distributed loads to obtain a safe working load. For shell modeling, a correction factor of 0.75 can be used for
concentrated loads and 0.69 for distributed loads. This study can serve as a basis for improving the safety of shipbuilding, enabling quick and effective

decisions for determining safe working loads in actual working environments.

Key Words : Type A carrier, Centralized load, Distributed load, Beam theory, Finite element analysis, Safety working load

1. M B o] o EREt v A i g Vs A

2 AYstn grk £EFo] @ol FrkEA Hute 9y

AQAEY Azge) GEH Ao 2HAag 5 ¢ O] Sk ARRT WZE 25 Thgs vlshEa e n
Atk AT 2HAE AR oUAE drel I s S/TETH DA HIF EES FHS] AT BT 3~
DY Fk B2 GAGE T4 AAL BF 2o 9

* First Author : true413@chosun.ac kr, 062-230-7182 FEe S Aot HE gk o] 5 218t AF o] 9

¥ Corresponding Author : scv7076@nate.com, 055-630-9613

- 358 -



2% AA§ AAve W & A P FAY By

e
Jfu
-

of Aol Al Aubdolth AY Aol B

E5o] s =7 =, d7to] 83
A AHEH = AFTFEN, EF ole e ol 4 & AFEISith
5 44 ol AAE T2E Xt rh S Liu and Liu2022)+= fet84 o] &3 deshd 2aS 7]
olyel s 58 & W= A= AR E I Jon 1 ko ® AFE AeA T FRe AH FrE e
x4 P42 Fig 13 2ok ol H3k AA U= by #d HIednh dAsT A AdsE e BAste] tx
H Fas A4S st dHolE Eeta ok AME dts HASE FdEGth 78 sk 20 #9, vEH, As
< A3 s WEket dapel kg vlo]l FAlste] W As]olm] wF JooA FE VES e $EHF
NEA Y wE|7F 283 gt Hrbyol g AW wAlEte] AMAVE DR3E AFEtt
AatE] = obd AR 313 Ad® WA o] AFE A= T4 0] Lu et al.2022)= HF T2E 2ol Axd A9
A A =, Fgge dA WAL Ao BLQI fx S gk d9 B4 S FEth fa s
At BAE doith A AdFd BAFES A8yl Midas Gen T2 o|w M2 T2 E HA gl A 9me}
dete] B AFoaE AWE F3kese)A RA"S Y 2m 24F A9 W HgsEn Q2 Sy NES B
o= g stz Ui FERIAMS FASh s Atk Beela Euavt gl RdddA AAlstE 28
+Fse 5, B39 T2 o83 Ayt mEol o= A W HulgH o] AetA FHEe
o7l Wi, AR oR A  Ae FAN B7PY SSlth A Al Wl A% HAld mE olf= vE
I vl aekglck o] W] 9l FEAAE utEAY] fst | Aol YN AY] wiielth B 2XE I W A
of RAAGTE EEate] At Heldy A BFE ) A9 ol &4 B A e HYZS FUtste HE
Atk 2 Aol #EE V0] APATFE ofeet 7 H AAAE R B S AAEITh
o] Qok3lth Dong et al.(2023)2 =X 53 Fx2ENA Fad +7] 8t
T AA FAQ AT FAYE 7F F IAE SIAZYER
AAEE W7ol B3 A4S Sy i 2717t
700mme] 3 ZAYE Z=7F 2 NEE 7)E 2709k oAl
Xy dA Z3YE 20 T, M9 =AY vt 715S o
o= ek vy ¢S AlES Aot Al A7 HE
A Z o] ot Sjet ZAE #4495 afHoR ¢els)
i HFTAE o] F JH ARE NAStE A FAsGin
Park et al.(2023)& ING 57 15K AEloj Aol E= )
IR e FA FH WG At g Fgskd =
e 7 AAAE ARSI T8 38 dAEA, '@
A EAE S WY, 53 U B5e] grg ) QA 1y
3 AR FRET gAE A & HstE dSHow
st on, G4 Al &5 #gel o A Weluo &
55 AWsh= AXE vjxol mE A Wit A 6] A o]
th A e A9l W 2o e K zhgo] ulel W
= g Jgo=

oy
ol N [o B
:?Ié

Iy

vl
=
AFLh Wb S g A ek ool AbgH

&It} Oil Companies International Marine Forum(OCIMF, 1999)of] Nawar et al.(2023)
A gt A eks 21E st AN S SR A FAPsMe]
U}, Nastran(MSC, 2012) Z 21388 o]-&3to] 93} 409 &  9Jslo] 2k A}e] oS A48

3L 5

— 1= = T
@ ARV Lelsle] AT NS £ F, TE AR Ak 4 ZRaRe A olEe neld ¥4 A% &
A4g EAdon At A AFE RE 5 o] FHol /5d LSDymE AEdYeh AN Fatol
2000 el NE AE o] o]fo] 50% o) Fow gl ATE FA R gt HYE 94w AN et

- 359 -



o9 5 -

WA SE ALgStath B2E A4 Avieh 4F dol:
4 ABS dFahe v & ANFAa, A 8l v &
g axsk A dZe] FHAol B hebat
HYDT AL BaAA B AT 049 FAYS
1S 2E fglon fHasdy 48 B9 Ave) 48
e wolud s B FUaeh AW AE AT
o A%, Frhgel vag Batel AHE el Atel] of
A= EEE Aol glthe Aol B ATE B F
2 Ave 2HE B 409 T2 1y Wk Ropo
#olF 7| 2H9 ARE FE5) BER AoE AuAT

21 F2 74 2 HE

A48 D AR AP EF X §E2 T2 AL}
g Moo AWM=l F2 X4E Fig 20 el
g e AA A= 10,500mme] i T 7R A A
o] 9200mme|th 42 AMELE Alele] Wlel| F 47
T Aoz YAt} AA =ol= 2,438mmo]
ARl A B3 E ols8 EWNAYE Y] ARG
| AA T o2 FARE X5 2ta ok g
|4 2 A9k fAke Bl 2t AR e, 9
| A shgo] Aol axpro® WAkEa, z}

Am7h dAskA] s ok 7ss ok

LRGN
>~

Iz
N
L
o

]

]|k

e = R (A A o
2

oft r@

o,

2 o
(o
il
tlo

2

bt

9200

<

650 1840

N

50

A
| 1588

2438

T
1
1
] L3

Horizontal beam bracket

“\Leg 7

Pad L’ Y

Fig. 2. Dimension of the A-typed carrier.
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Table 1. Actual dimension and equivalent inputs

height | width thickness(mm)
D sec.
(mm) | (MM) | flanoe | web | side
actual 588 300 20 12 15
equivalent i : 588 300 29.8 12 15
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(a) centralized load
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(b) distributed load
Fig. 3. A comparison of load types on the beam model.
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Table 2. Bending stress result under centralized load

length (mm) M,

load -

1 a b (N-mm)

C.L | 9,200 4,600 4,600 2,256,300,000

Table 3. Bending stress result under distributed load

Mnax
load 1 (mm /mm
(mm) wN ) (N-mm)
D.L 9,200 106.63 1,128,150,000
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(a) centralized load

-214.78
(unit : MPa)

(b) distributed load
Fig. 4. A comparison of beam stress result according to load types
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Fig. 5. A comparison of beam stress result according to load types.
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Fig. 6. A comparison of maximum shell stress result according to

load types.

(a) 2 point load
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(b) 3 point load
Fig. 7. Load definition according to position of load.
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