Journal of Korean Society of Steel Construction
Vol. 24, No. 6, pp.659-670, Decembrer, 2012
DOI http://dx.doi.org/10.7781/kjoss.2012.24.6.659
ISSN(print) 1226-363X ISSN(online) 2287-4054

BA Al e

il

23 A4 23 2yE

1o

Formulating the Local Displacement and Local Moments of a Plate Stiffened

with Open Ribs According to the Dimensions of Stiffened Plates

Chu, Seok Beom'™

U Associate Professor, Dept. of Civil Engineering, Semyung University, Jecheon, 390-711, Korea

ABSTRACT : The purpose of this study is to formulate the local displacement and moments of a plate stiffened with open
ribs according to the dimensions of stiffened plates. Analyzed results of various plates stiffened with rectangular and
reverse T ribs show that the effect of the lower flange to the local behavior is very small, so the local behavior can be
expressed by ratio functions of the rib space, web thickness, web height and plate thickness and the ratio functions of

rectangular and reverse T ribs can be unioned. The application of ratio functions to other types of stiffened plates shows
that the increment of the error ratio is so small compared with examples of this study that the applicability of this

study is proved.

KEYWORDS : plate stiffened with open ribs, local displacement, local moment, local behavior, ratio function, dimensions of

stiffened plate
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Fig. 1 Stiffened Plate with Open Ribs
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(b) Model Occurring the Global and Local Behavior (G+L)

Fig. 2 Models to Estimate the Local Behavior

Table 1. Dimensions of Stiffened Plates (mm)
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Fig. 3 Estimating Method of the Local Behavior
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Table 2. Variational Ratios(%) According to 1% Increment
of each dimension for the Rectangular Rib
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Z+ Al A3 (mm) =5 27 Mxx Myy

300 — 400 | 2.525 0.448 0.332

gy 744 | 300 — 500 | 2.871 0.401 0.290
300 — 600 | 3.182 0.367 0.257

4 = 10—-12 | 2114 | -0.155 | -0.139
=T 10—14 | -1.606 | -0.174 | -0.157
w1y e | 200250 | 0.043 0.012 0.023
200 — 300 | 0.032 0.009 0.017

e 1015 | -0.109 | -0.005 | -0.002
i 1020 | -0.109 | -0.010 | -0.008
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Table 3. Variational Ratios(%) According to 1% Increment
of each dimension for the Reverse T Rib

ZF Al W3 (mm) =5 A7 | Mxx Myy
300 —> 400 | 2.509 | 0.446 0.330
28 7k [ 300 — 500 | 2.859 | 0.400 0.290
300 > 600 | 3.175 | 0.367 0.268
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Table 4. Unioned Ratio Functions for the Local Displacement
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Table 6. Unioned Ratio Functions for the Local Moment Mxx
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Table 9. Error Ratios(%) Using the Local Moment Myy
Ratio Functions

H
Ag a4 3@ s=300 | s=400 | s=500 $=600
37 | -1.30 | 090 | -1.11 -1.20
sy | B |~ 147 |~ 1.46 | ~ 1.48 ~ 155
= 918 | -064 | 031 | -0.51 -0.64
28 | ~089]~047|~ 0.75 ~0.87
B3| -1.30 | -0.90 | -1.11 -1.20
du zat | PE [~ 1.47 | ~ 1.46 | ~ 1.48 ~ 155
&= |arg| -1.17 | -0.70 | -0.73 -0.60
28 | ~ 091 |~ 044~ 030 ~ 0.46
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Table 10. Analyzed Results for the Different Loading Positions
28 A (mm)  Mxx(KN-mm/mm)| Myy(KN-mm/mm)

B A | | (8 | g (O 0 | as [SF

center [18.00{17.68|-1.80|80.25|79.37|-1.09|114.9(113.5| -1.28
x-1/4 |18.08|17.68| -2.20 [80.94|79.37|-1.94|115.5113.5| -1.71
y-1/4 |18.00|17.68| -1.80 [80.25(79.37|-1.09{114.9|113.5| -1.28
xy-1/4(18.08|17.68| -2.20 [80.94|79.37|-1.94|115.5|113.5[ -1.71
center [17.82|17.64|-1.00 |79.74|78.72|-1.29|114.6(113.1| -1.28
x-1/4 |17.99]|17.64|-1.92 {80.53|78.72|-2.25|115.1|113.1| -1.76
y-1/4 |17.82|17.64|-1.00 |79.74|78.72|-1.29|114.6/113.1| -1.28
xy-1/4|17.99(17.64|-1.92|80.53|78.72|-2.25|115.1|113.1| -1.76
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Aet 27t e Aol AL Thsds & 5 ok

5.2 EZE ot ofE 3%

o LrJr A 1. 8m~2 OmZ, 7
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Table 11. Results for Stiffened Plates with Different Lengths
Mxx (KN-mm/mm) | Myy (kN-mm/mm)

=5 A% (mm)

BNk
ag | 2 e (27 o |27 e [0
| BT A | 5 O A | 85 Ty | BB

1000 |18.00|17.68|-1.80{80.25(79.37|-1.09/115.0 {113.5|-1.28

17.27)17.68) 2.34 |79.63|79.37]-0.32|113.0{113.5| 0.48

U, o
= o}
—
at
(e}
S

2000 (16.61(17.68)6.43 | 79.06|79.37 0.39 | 111.1|113.5| 2.20

[ 1000 |17.82|17.64|-1.00{79.74|78.72|-1.29/114.6 (113.1|-1.28

18
3
ol

1500 |17.19|17.64| 2.61 |79.26|78.72|-0.69|113.0|113.1| 0.06

i)
z

2000 (16.63(17.64/6.06 | 78.81|78.72|-0.12| 111.5|113.1| 1.40
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Table 12. Dimensions of Plates Stiffened with Angle Ribs (mm)

H
L3 el # | 9e] | 25 | 2020e] || ST
case ty hy ty hy t L;
A 9 200 14 90
B 10 250 15 90
10 | 300
C 12 250 16 90
D 11 300 16 90
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Table 13. Results for Plates Stiffened with Angle Ribs

Lg | =% AZ(mm) Mxx(kN-mm/mm) | Myy(kN-mm/mm)

BN

. |exe o | A g0 |22
Al Fps A = Al fise
case| AA | &< %) A | %) A | g (%)

Fig. 12(a)$} #o] 2¥o] v AA1E 729} Fig. 12(b)
o} 7o) 2] T-800 x 330 x 10 x 109] 7}2HE A7
d A4S ngslgon, o|9h o] A 27o] Y& 2714

A5l aiA Ads F A Ao} Hlwsisint

Table 15. Dimensions of Analyzing Stiffened Plates (mm)

A |17.96]17.64|-1.7779.81|78.72|-1.37 | 114.3|113.1|-1.08

17.90|17.75|-0.87 |80.18 | 79.27 | -1.13 | 115.1 | 114.2|-0.74

B
C |17.39|17.49| 0.58 80.04|79.71|-0.42]114.9|114.8|-0.10
D |17.78|17.70{-0.43 |80.34 | 79.61|-0.92 | 115.4| 114.8 |-0.54

ZIE e Table 149 2t}

Table 14. Results for Stiffened Plates with Arbitrary Dimensions

Kkl 473
dp | @ | =
CASE| 14 | 574 | ®ol | 57 | =% | S| E
s |t | h | T A A Ao
121 t t, h2
A | 300
B | 400
o |00 | 10 | 200} 10 | 9 14 90
D | 600

gu | =% A (mm)  Mxx(kN'mm/mm) Myy (kKN-mm/mm)

A4
14 e oAe oAl

(mm) | ) | g [ A | g T A B

s |375]29.20]28.53|-2.29|89.92/88.84|-1.20(125.1|123.7|-1.11

t| 1.1]13.65|13.64|-0.02|79.44{78.67|-0.97|113.7|112.7|-0.91

[z o

M o

t1] 18 |16.55(16.59|0.24 |80.01|80.30| 0.36 {114.6/114.7{ 0.11

h1| 275(18.40|17.96|-2.39|80.90|79.72|-1.45|116.0{114.4|-1.36

s | 375|28.65|28.47|-0.64(89.04(88.11|-1.04(124.4/123.2|-0.92

-+

1.1]13.52(13.61{0.73 |78.76|78.02|-0.94|113.3/112.2/-0.94

3

t1/10.5(17.47|17.46|-0.05|79.85|79.11|-0.92|114.6/113.6|-0.85

h1]275|18.19|17.92|-1.49|80.29|79.06|-1.53|115.4{114.0-1.17

Tz o

t2|15.5(17.85(17.64|-1.18|79.84|78.72|-1.41|114.6/113.1|-1.32

h2/10.5|17.84|17.64|-1.09|79.83|78.72|-1.39|114.6/113.1{-1.30
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Fig. 12 Stiffened Plates with Different Support Conditions
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Table 16. Comparison of Local Displacement Results (mm)

o a3 g + x| wgd + 2R
- o] ) 510 2.0
ey CASE BF | 3(;})5 A E(Z/]"f A %Z/}f
A |-17.72]-18.15| 2.38 [-18.15| 2.38 | -17.85 | 0.76
sy | B82.72[-33.432.13 83,43/ 213 | -3191 | 060
C |-51.67|-52.89] 2.32 |-52.89| 2.32 | -51.68 | 0.03
D |-74.49|-75.90| 1.86 [-75.90| 1.86 | -72.94 | -2.12
A |-17.80-17.86] 0.29 |-17.86| 0.29 | -17.54 | -1.53
cipy| B |732.76]-32.79 0,09 |-82.79| 0.09 | -32.27 | -1.52
0 ¢ |-51.87|-51.89| 0.04 |-51.89| 0.04 | -50.99 | -1.73
D |-74.50-74.56| 0.07 |-74.56| 0.07 | -72.49 | -2.78

Table 17. Comparison of Local Moment Mxx Results
(kN - mm/mm)

AT +
vap  |aga + x| 2T
2w o T | 1% | e

CASE| &< R = o
A [ SE | g | S| gy | SR
@) %) %)

79.49 | 80.59 | 1.37 |80.59| 1.37 |80.37| 1.10

91.74 | 92.64 | 0.96 |92.64| 0.96 |92.52| 0.84

101.36 (102.14| 0.77 |102.14| 0.77 |102.16| 0.78

109.36 (110.18| 0.75 |110.18| 0.75 |110.26| 0.81

79.21 | 79.85| 0.80 |79.85| 0.80 |79.60| 0.49

91.37 | 91.72| 0.38 |91.72| 0.38 |91.59 | 0.24

101.03|101.15| 0.13 |101.15] 0.13 |101.19] 0.16

S|iQ|w|» |0 Q|w| >

109.24109.19] -0.05 [109.19] -0.05 [109.33| 0.08

Table 18. Comparison of Local Moment Myy Results
(kN - mm/mm)

_ A +
2 g + x| T CT
. o T |3 | hen

CASE ;:\‘[‘ /\Ixﬂ o ;‘(],.% K 9_;‘(]—% _?_i}‘%
= %) | © (%) (%)

Al A

113.58 |115.18| 1.38 |115.18| 1.38 |114.40| 0.71

126.67 [127.94| 0.99 [127.94| 0.99 [127.25| 0.46

136.11 (137.45| 0.98 |137.45| 0.98 [136.54| 0.32

143.67(144.83| 0.80 |144.83] 0.80 |143.26] -0.29

113.73|114.60| 0.75 |114.60{ 0.75 |113.75| 0.01

126.71(127.21] 0.40 |127.21] 0.40 |126.52] -0.15

136.431136.72| 0.21 |136.72] 0.21 |135.93] -0.37

OlQ|w|>» 0 Q|w|>

143.98|144.14| 0.11 |144.14] 0.11 |142.83] -0.81
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