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The Buckling Analysis of Stiffened Plate with Hole (3rd Report)
—compression and shear buckling—
by

Chang Doo Jang*:Seung Soo Na**

Abstract

Generally the stiffened plate in the ship structure is subjected to not only axial load but shear
load. With respect to those combined loads buckling analysis is necessary.

In this paper, buckling strength is analyzed by using Finite Element Method when the stiffened
plate with hole is under loading conditions mentioned above.

T6 obtain the higher buckling strength, we need some reinforcement. The methods of reinfor-
cement are attaching doubler around hole and stiffeners in the arbitrary directions.

For the sake of convenience those arbitrary directions were selected parallel (0°), vertical (907
and oblique (45°) to the edge.

Two kinds of method mentioned above are investigated, it is clarified that which of the two.is
more effective reinforcement.

From the viewpoint of buckling strength, following conclusions were obtained.

When external load direction is unknown, doubler reinforcement is more effective than those of
parallel and vertical stiffener.

And oblique stiffener reinforcement is more effective than that of doubler when external load

direction is known.
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model-2 600X 600 mme] FAHBK2 K74 E 6.5
mme]t. Rk Fig. 20 B A o] Y il
fLol Folxd Az =z EEKLS 160 mmst 250 mmo] o},
(Table 1)

Stiffener= FiR = F—3F HElE F4 & 6.5 mmo]

Table 1 Types of model

Hole Length of
Model diameter stiffener Angle(®)
(mm) (mm)

Model S1 160 0 —
32 ’ 180 . 90
S3 ” 350 90
S4 ” 600 90
S5 ’ 190.9 45
S6 # } 346.5 45
S7 ” } 657. 6 45

S8 " i 251.3 doubler
S9 v 1 180 0
S10 " | 350 0
S1L | 7 : 600 0
Model L1 | 250 0 -~
L2 | ’ 200 90
L3 | ’” ‘ 400 90
L4 | ” 600 90
L5 | " 127.3 45
L6 ! ” 282.8 45
L7 " 579.8 45

L8 ” 392.7 doubler
L9 " 200 0
L10 | 7 400 0
LiL . on 600 0
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Table 2 Test calculation

Model 1 | Mesh | 2%2 ; 4x4 | 8x8 212
A Stowell ‘ K i 5.3626 | 5.3626 | 5. 3626 5. 3626
Authors K | 41519 49128 | 52046 | 5.2846
| error(%) ” (—22.6) 1 (—8. 4 ‘ (—2.9) J (—1.5)
B Stowell | K | a4sm | a5 | 34532 | 3.4532
Authors 2. 6324 3. 1907 3.3748 | 3.4172
error(%) (—23.8) (—=7.6) (=2.3 l (=1.0)
C Stowell | K | 1.9158 | 1.9158 | 19158 | 1.9158
Authors | ‘ 1.4879 1.7813 | 1.8785 1.8990
| error(%) | (223 (=7.00 | (-1.9 {(—=0.9
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Table 3 Buckling Coefficients of Model o] HRzYE K HO) HEHEEL mesh#h s =2

Model 1" X | Model X A =Y HAEE B nE FE3 Effd
S L 2 ek A7

s1-3 37762 ! S6-6 8.9334 2o Fig. 2014 A8 % modelo] %ate] A4
S 1"‘} i 2.0766 . S6-7 5. 5477 o WREE S Table 30} 2olch, stiffener® 0°t} 90°
;;_Z K j; 3222 | 23_2 2 :232 Z %4 model#} doublingd & model® BIETAfES

- < - * = = o o H =
S2-4 3.2847 S7-4 4.3161 Zrﬂj jj} 71? 1;,;2%}—27715}‘4% ?ﬁgq N Snf:n?rf
S2-5 1.9073 S7-5 2.7233 el model2 SIHITTES Frel #eh = el
$3-3 6.5083 = S7-6 9.7626 E welFaleh
S3-4 1. 4186 S7-7 6.1037 wh Bl MRS statstA 2 @4l
S$3-5 2. 5450 S7-8 3. 3153 £ Model S;ofl w8 H7Le] 2 Model L7l #HBRE]
S4-3 8. 4827 S8-3 5.8587 ETH 2 A& oA Eflel AR ==t EHESF
S4-4 5. 8268 S8-4 3.8483 o] AAx HEHS FTYMl ETHEA slddd
S4-5 3.3979 58-5 2.1656 = Bk @RS Aelst ASE HEEEE Frhe
$5-3 4.2636 $9-3 4.7295 A=t stiffencriAl= doubleriirh of =7 o] HHLH
S5-4 29657 1 SO BT qe wgimaEsEe o 39E Aot Qems
S5-5 L §091 S9-5 I 89?1 HEE 7 2ol of 37tk
o FESoo B LiLe Rl S TR WREIES RERR 2
S5-3 2. 9976 S10-5 5. 6291 A SEENSNE Bt 2o A<l FRS
S6-3 4.8484 S11-3 8. 5874 KRl e
S6-4 3. 4995 S1l-4 | 5.9996
S6-5 21770 S11-5 | 3.4036 4. =
L1-3 l 2.8615 L6-6 7. 3164 Vodel S1 5% Model L1 ol Y e
Li-4 | 2107 L67 | 4.9556 odel 515 Model L1 of 4 HfE 2 = BEPK 3
L1-5 I 1.3132 L6-8 2.7183 HER WA EhIAME RS SR Efe] AR
L2-3 | 3.413 L7-3 4.1864
L2-4 | 2.5665 L7-4 3.3096 ol — —
L2-5 ©  1.6383 L7-5 2.2722 wor.| T o P
L3-3 5.2170 L7-6 8. 4002 :‘:_-__—:j::;*_;:;;/“
L3-4 3.8617 L7-7 5.7618 Bf = A st-4, 554,600

——B £3-3, 8-rls |

L3-5 2.4056 | L7-8 3. 3383 ———i———-&-l,z;{.u-c
L4-3 6. 4809 L8-3 6. 0866 D ol ot
L4-4 | 47259 L8-4 4.2643 6
L4-5 | 2.8763 L8-5 2.5437
L5-3 | 2.9902 L9-3 3.3338
L5-4  2.2135 1.9-4 2. 4731 ‘
L5-5 | 1.3987 L9-5 1. 5581
L5-6 3.9698 L10-3 4.9411
L57 27815 L10-4 |  3.5955 :
L5-8 | 1.6323 L10-5 |  2.2209
L6-3 3. 3369 L1I-3 | 6.1995 \
L6-4 | 2.5957 Lil-4 @ 4.4531 ° 200 100 s
L65 | 17267 L1-5 | 2.6777 smiroe
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