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Lifting lugs are frequently used in shipyard to transport and turn over blocks of ship and offshore structures, As the shipbuilding
technology develops, blocks has become bigger and bigger, and block management technology takes a more important role in
shipbuilding to enhance the productivity, For the sake of economic as well as safe design of lug structure, more rational design
procedure based on the rigorous structural analysis is needed, This study is concerned with the optimum design of T type lug
which is frequently used in shipyard, The optimum thickness of lug's main body is to be determined based on the results of

non—linear strength analysis, As far as the present results for the present T type lugs having different capacity are concerned,

it seems to be necessary to review the current design procedure of lug structure, The present design procedure can be

extensively used in design of various types of lug structures used in shipyard,
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Fig. 3 Dimensions of test specimen
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Fig. 4 Definition of boundary and loading conditions
for finite element analysis
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Table 1 Properties of materials

ltem Lug Pin
Modulus of Elasticity 206 GPa 206 GPa
Yield Stress 300 MPa 1000 MPa

Poisson’s Ratio 0.3 0.3

Strain Hardening Perfect elasto—plasticity
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Fig. 5 Comparison of results between experiment and
finite element analysis

0&
%
_T_
0f0
m
rir
_|
ot
vl
L
mj
_>.._
0x
ol
)
a
_|
ot
vl
|
lo
=
0t
il

TE fI510 213 =4 L5Hol| =2PH0|

Fig. 60lAM 2X0| T8 2{a= &4, 22pl J2l2 21 2
F2|9| 0|F EHdouble plate)2M 37H2| £z TM=of RUch
B{712| gAMo| FOiM UCHH Z= HA = olZ 37 FAe| S
£ Z%sk= Zo| Elct. o 2O & FHE 224 =50l of
oo M 9X|8el Beple| TisE Zelslod ol=2| S|
BSIE FX| Yertd 222 20 2/9| FAE 285k 2X
2 HEECh FxsiAel ZnfEM MEsAMel AtE o3t
™ o] 2= Zicts] sHZ=X|2h v|ME siMS S5t 2[ELT
£ J7|ZEoZ otz Aoz 0] Zoll Tt sliAfo] £
ICh, &2 od70llM= ASME BTH-1 (ASME, 2008)0ilAM HMIA|SH
A4 3.02 2{12| £EZTo| M235101 0|2 oHEsh= X

=H FHE 2SIt 5, 2Tt 2 &F2 38foll

o

<l

o
0 0
ol
=

o

[¢]
Pl

r
[

(]

7z 1o

(a) Overall view

(b) Lug hole and double plate
Fig. 6 Typical example of T type lug
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Table 2 Material properties of T type lug

[tem Lug Pin
Elastic Modulus 210 GPa 210 GPa
Yield Stress 235 MPa 1500 MPa
Poisson’s Ratio 0.3 0.3
Strain .
Hardening Perfect elasto—plasticity
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Fig. 7 Definition of boundary condition and MPC
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(a) In plane (b) Out—-of-plane
Fig. 8 Definition of loading directions for T type lug
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A ——

(a) 100% of lug capacity

A ——

(b) 200% of lug capacity

A

(c) 400% of lug capacity

Ao, B
(d) 500% of lug capacity
Fig. 9 Stress distribution and deformed shape to the
rate of applied load, 20 ton T type lug

Table 3 Radius of T type lug hole

Lug capacity (ton) Radius of T type lug hole(mm)
20 31.5
30 37.5
40 37.5
50 37.5
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Fig. 10 Force—displacement curves to change in
thickness of main body

Table 4 Ultimate load to thickness reduction

(a) 20 ton Iug

Thickness reduction Ultimate L”9 we.|ght per
(mm) load (KN) unit thickness
reduction (kg/
0 863
2 829
4 794
6 762
1.465
8 725
10 688
12 652
14 614

(b) 30 ton lug

Thickness reduction
(mm)

Ultimate
load(KN)

Lug weight per
unit thickness
reduction (kg)

938

901

854

812

0
2
4
6
8

769

1.805

(c) 40 ton lug

Thickness reduction
(mm)

Ultimate
load(KN)

Lug weight per
unit thickness
reduction (kg)

1401

1353

1310

1265

0
2
4
6
8

1219

2.085

(d) 50 ton lug

Thickness reduction
(mm)

Ultimate
load(KN)

Lug weight per
unit thickness
reduction (kg)

1605

1558

1614

1440

o | OB~ DN| O

1355

2.385
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Force

Displacement

Fig. 11 Typical force—displacement curves

Table 5 Optimum thickness reduction of the present

lug models
) Optimum thickness reduction
Lug capacity i
of main body of lug
(ton)
(mm)
20 14.73
30 1.90
40 8.87
50 412

Table 6 Optimum thickness reduction and weight
saving of the present T type lugs

Recommended
Lug capacity th!ckness . Weight reduction

(ton) reduction of main (ton)

body of lug

(mm)
20 14.5 21.24 (-32.8%)
30 1.5 2.71 (-2.4%)
40 8.5 17.72 (-11.6%)
50 4.0 9.54(-5.2%)
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HFollME 24 2o BiMY SN ZuETH HSUEE H
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EH MA Z2UEM 210 =42 FHE 2FsIn
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