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Formulating the Local Displacement and Local Moments of a Plate
Stiffened with Open Ribs According to the Loading Sizes

Chu, Seok Beom'*

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

ABSTRACT :

In this study, stiffened plates with open ribs are analyzed to estimate and formulate the local displacement and

local moments according to square loading sizes. For the local behaviors of plates stiffened with rectangular and reverse T

ribs, the ratio functions according to the dimensions of stiffened plates are obtained at each square loading size. Analytical

results show that values of the basic stiffened plates are different but the ratio functions of each square loading size are

similar and the difference of the ratio functions between rectangular ribs and reverse T ribs are small, so the ratio functions

can be unified by integrating the loading sizes regardless of the rib type. The application of the unioned ratio functions to L

type ribs and rectangular loading shows good accuracies. Therefore, the local behaviors of plates stiffened with open ribs can

easily be obtained by using the unioned ratio functions proposed in this study.
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Fig. 1 Dimensions of the plate stiffened with open ribs
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Fig. 2 Loading size and loading position
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Table 2. Basic values(D,) of local displacements (mm)

m 50 100 150 200 250 300

7+ 1 19.580 | 18.413 | 16.840 | 15.128 | 13.268 | 11.483

AT | 19.408 | 18.050 | 16.484 | 14.746 | 12.952 | 11.191
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>0 5 050 D1= —0.4605"3 + 6.6855°2 + 0.1405 — 0.081
—-m_100:D1=-3.6395"3 + 11,2682 - 1.7355 + 0,126
a.20 1=-3.8645"3 + 12.405°2 - 2,179 + 0,135
—m-m_200:D1=-1,4475"3 + 14.375"2 — 3,019 + 0, 193
& m_250:D1=-5.7245"3 + 17.675"2 - 4 518s + 0,346
%40 | _o-m 300:D1=-7.210s"3 +21.795"2 — 6 514s + 0,580
(=}
" 260 A
=4 %
1.80 %
1.00 —
@/_
0.20
0.25 0.35 0.45 0.55 0.69
Rib space (s)
(a) Rib space (D,)
1 5 m_050:D5= 1068172 47511 + 1.0657
Lo —-m_100:D3=~173.81°2 - 3,6551 + 1.063
: —5-m_150: D3 =-138,81°2 - 5,491 + 1,068
1 oa —m-m_200:D3=-106,81"2 - 7.106t1 + 1.081
: —a-m_250: D3 =—06,43t1°2 — 8,0771 + 1.090
—-m_300:D3=-110.7t1"2 - 8,188t1 + 1.093
g o [ i
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0.005 0.010 0.015 0.020 0.025

‘Web thickness (t;)

(c) Web thickness (D;)

—=m_050: D2= 4071282 — 1241t + 10.03
——m_100:D2=41145"2 — 1263t + 10.11
2.50 ——m_150: D2 = 407732 — 1245t + 10.04
—B-m_200: D2 = 40383t 2 — 1232t + 8,971
—a—m_250: D2 = 40046t 2 — 1223t + 8,911
—e—m_300: D2 = 35830t"2 — 1215t + 5,886

Ratio
z

1.30 \‘
0.90 "‘-\“

0.50
0.008 0.010 0.012 0.014 0.016
Plate thickness (1)
(b) Plate thickness (D,)
108 5 m_050: D4 = —1.600N "2 ¥ 0.970h1  0.657
\os ——m_100: D4 = —1.20601°2 + 0.852h1 + 0.868
: —o-m_150: D4 = —1.577h1°2 + 0.905h1 + 0,860
o —m-m_200: DA = —1.467h1°2 +0.965h1 + 0.850
: —a-m_250: D4 = -1.5631"2 + 1.028n1 + 0.841
—e-m_300: D4 = ~1.6550 12 + 1.08%h1 + 0.831
o 1.02
=
SN )]
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0.99
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0.15 0.20 0.25 0.30 0.35

Web height (hy)

(d) Web height (D,)

Fig. 3 Ratio functions of local displacements for each loading size (Rectangular)
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o
T 2.60 4
o

1.00 /

0.20 L

0.25 0.3 0.25 0.55 0.65

Rib space (s)

(a) Rib space (D)

—&-m_050: D3 =-1800t1"2 + 26, 70k1 + 0.913
—=2—m_100: D3 =-4286t1"2 + 70.650t1 + 0.723
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: —a—m_250: D3 = -5116t1"2 + 83, 10t1 + 0.680
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(c) Web thickness (D)
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- = m_200: 1.221h1°2 + 0.861h1 + 0,860
: —&-m_250: D4=—1.20301°2 + 09121 + 0.852
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Fig. 4 Ratio functions of local displacements for each loading size (Reverse T)
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Table 3. Local displacement ratio functions integrating
loading sizes (Rectangular)

D= D, (D, X Dyx Dy < D,)

149.4m® —102.8m% —12.33m +20.44

(—77.758° +179.85> —91.415 +12.77)m?
+(4.650s° — 7.570s% +7.7335 — 2.179)m
+(—1.5335% +7.960s> — 0.659s +0.088)

(407738 — 1243t +10.04) <
& 54 (D,) [1— (500t—6.000) x
(0.026m* — 0.045m +0.006)]

(138.3¢ —5.429t, +1.068) x
[1+(100¢, —1.000) x
(—0.469m2 —0.041m +0.020)]

— 1.377h} 4 0.905h, +0.860
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=71 ke WS Helete] YEhHW Table 63 2th.
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Table 5. Rib unioned ratio functions for the
local displacement

Table 4. Local displacement ratio functions integrating
loading sizes (Reverse T)

D= D, (D, X Dyx Dy X D,)

D= D, (D, X Dyx Dy x D,)
207 | B4 149.4m> — 102.8m* — 12.33m + 20.44
(Dy) AT 188.7m> —123.9m% —9.151m +20.08
(—77.755%+179.8s> —91.41s +12.77)m?
JBIA(D) | +(4.650s® —7.570s> +7.733s — 2.179)m
+(—1.5335%+7.960s2 — 0.659s +0.088)
(40773t* — 1243t +10.04) X
& (D) [1 — (500t — 6.000) X
(0.026m? — 0.045m +0.006)]
(591 —11.07¢, +1.103) ¥
EHEA(Dy) [1+(100t, —1.000) x
(—0.469m2 — 0.041m +0.020)]
Bzl (D)) —1.377h% +0.905h, +0.860

Table 6. Error ratios(%) of ratio functions for the
local displacement

188.7m* —123.9m% —9.151m + 20.08 m 50 100 | 150 | 200 | 250 | 300
(—46.03s° +137.75> — 72.305 +9.827)m? 7HE -2.28 | 2.84 | -2.94 | -3.44 | -3.52 | -3.68
P (D) | +(1.7675° —5.4905> +6.8145 —1.960)m ¥ | ~2.53| ~3.08| ~3.17| ~3.25| ~3.60| ~3.74
+(—3.300s +10.315> — 1.604s +0.218) B | A8k | -2.90 | -2.77 | 2.82 | -2.81 | -3.13 | -3.75
. g8 | B3 | ~2.98|~2.86|~2.90| ~2.87| ~3.22 | ~3.82

(41870t — 1273t +10.25) <

& 54 (D,) [1— (500t —6.000) x E% -3.05 | -2.92 | -2.97 | -2.95 | -2.96 | -3.58
(0.022m* —0.039m +0.005)] &% | ~2.84]~3.02| ~3.05| ~2.80 | ~3.09 | ~3.68
ApEs2 . i | -1.66 | -1.40 | -1.37 | -1.46 | -1.52 | -1.64
e (= 44656, +72.651, +0.719) a2 | ~0.37| ~2.70 | ~2.90 | ~2.90 | ~3.14 | ~3.38
R D) L+ (1001, = 1.000) ATY | Mgk | -1.83 | -1.77 | -1.79 | -1.77 | -1.87 | -2.40

2 _ =l A0 1. 1. 1. —1. 1. 4.
(0.039m" —0.037m +0.004)] gy | Bat | ~1.91|~1.89|~1.83|~1.85|~1.98| ~2.44
Hizo] (D)) —1.150h%+0.811h1+0.869 2|8 | -144 | -1.68 | -1.89 | -2.03 | -2.38 | -3.10
28 | ~1.01|~1.84|~2.01|~2.02|~2.11|~2.36
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Table 7. Basic values(X,) of local A, (kN -mm/mm)

m 50 100 150 200 250 300
%7+ 190.519 | 66.729 | 51.593 | 40.815 | 32.723 | 26.479
AT | 90.081 | 66.250 | 51.128 | 40.371 | 32.306 | 26.098
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=60 —5-m_050: X1=1.8665"3 — 3.680s 2 + 3.221s + 0. 180 1.07 —=—m 060 : 2 =—700.00°2 + 5 700t + 1.062
——m_100: X1 =2.4655"3 — 4.749s"2 + 4.198s — 0.076 —&-m_100: X2=-9426t"2+ 18.51t+0.914
2.20 —e-m_160: X1=2,6860s"3 — 5,289s"2 + 4,9565 — 0,306 105 —&-m_150: —995.0t°2 + 23,66t + 0,859
—m-m_200: X1=2.408s"3 — 5.079s"2 + 5.346s — 0.479 —m-m_200: 10192 + 26,50 + 0.829
—4—m_250: X1=1.4625"3 — 3.7195°2 + 5.1445 — 0.556 ——m_250: 10742 + 29,03t + 0,806
o 180 —&-m_300: X1=0.1405"3 — 1.234s"2 + 4.327s — 0.525 o 10e —®-m_300: X2=-1109"2 + 30.14t +0.798
g 5
= a0 2 o \
% o ———— 5]
1.00 i 0.99
0.60 ! 0.97 2l
0.25 0.3% 0.45 0.5% 0.65 0.008 0.01 0.012 0.014 0.016
Rib space (s) Plate thickness (1)
(a) Rib space (X;) (b) Plate thickness (X,)
118 —=-m_050: X3=-220.3t1"2 + 7.626t1+0.949 1.04 —=-m_050: x4=-0.440h1"2 + 0.268h 1 + 0.960
——m_100: X3 =-97.10t1°2 + 0.751t1 + 1.002 —&—m_100: X4=-0.541h1"2+0.353h 1 +0.946
.10 —e—m_150: X3 = ~37,54t1°2 — 2.588t1 + 1.029 1.03 $¥A=-08672h1"2 +0.438h1 +0.952
—m-m_200: X3 = 18.99t1°2 — 5.246t1 + 1.060 =-0.79n1"2+0.523h1 +0.919
—a—m_250: X3 = 48, 18(1°2 — 6.8421 + 1.063 =-0.934h1"2 + 0.610h1 + 0.906
o 105 —®—m_300: X3 = 57.08t1°2 — 7.490t1 + 1.069 o 102 X4=-1.016n1"2 + 0,656h1 +0.89
bS] S
= o0 =) al ] lﬁ
A
0.95 1.00
0.90 I 0.93
0.005 o.01 0.015 0.02 0.025 0.156 0.2 0.25 0.3 0.35
Web thickness (t;) Web height(h,)
(c) Web thickness (X;) (d) Web height (X,)
Fig. 5 Ratio functions of local moments A7, for each loading size (Rectangular)
2.60 - 1.1
—5-m_050: 5 m_050: 2= _167.602 + 5506 + 1.047
—&-m_100: A A . —&—m_100: X2 =-900.4t"2 + 1546t + 0.944
2.20 —=-m_150: 6545"3 — 5.2335"2 + 4,885 — 0.286 108 o m_150: X2 =—1043.°2 + 22,76t + 0.877
—m-m_200: 2.4845°3 — 5.1305"2 + 5.3085 — 0.461 —m-m_200: 32 =—1171t"2 + 28.00t + 0.832
—&—m_250: 1.6875"3 — 4.0075"2 + 5.2205 — 0.555 e M_250: X2 = —1225.4"2 + 30.4% + 0.810
o 180 —e-m_300: 0.3315"3 — 1.8915"2 + 46895 — 0.664 1.05 —-m_300:X2=-11861"2 + 29.95 +0.811
= =] = . - y
5 £
B %2 S -
1.00 + 0.93
i 1Y
0.60 0.96
0.25 0.35 0.45 0.55 0.85 0.008 0.01 0.012 0.014 0.016
Rib space (s) Plate thickness (t)
(a) Rib space (X;) (b) Plate thickness (X;)
107 - — 1.04 —
5 m_050: 3= 1700012 + 36.40L1 + 0.806 5 m_050: %4=-0.334n1"2 +0.236n1+0.961
——m_100: X3=-1940t1"2 + 35.32t1 +0.840 ——m_100: X4=-0.444h1"2 + 0.314h1+0.949
1.05 —-m_150: X3=-2144t1"2 + 36,2241 + 0,852 103 —=-m_150: X4=-0.547h1"2 +0.388h1+ 0,937
—m-m_200: X3=-2536t1"2 + 41.8%1 +0.834 —m-m_200: ¥1=-0.646h1"2 +0.455n1 + 0.925
—a&—m_250: X3=—2900t1"2 + 47.4%1 +0.815 —&—m_250: X4=-0.745h1"2 +0.,520h1+0.914
o 02 —®-m_300: X3=-3136t1"2 + 51,20t1 + 0,801 o 102 —&-m_300:X4=-0.817h1"2 +0.583h1+0.905
= = |
5] = i
= m = o .
,/ i
0.99 1.00
0.97 : 0.93
0.008 0.003 0.01 o.011 0.012 0.15 0.2 0.25 0.3 0.35

Web thickness (t;)

(c) Web thickness (X;)

Fig. 6 Ratio functions of local moments A,

RERIE e

Web height(h,)

(d) Web height (X;)

. for each loading size (Reverse T)
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Table 8. Local moment A, ratio functions integrating
loading sizes (Rectangular)

M,, = X, (X, X X, X X, < X,)

—2745m> 4+ 2271m? — 755.4m +122.7

(—88.20s +148.1s% — 75.69s +12.22)m?
+(19.425° — 37.47s% +28.975 —6.835)m
+(1.667s° —2.960s% +2.334s +0.433)

(—995.0£> +23.66t +0.859) ¥

F F (X)) [1— (500t —6.000) x
(0.671m%—0.353m +0.038)]
(—37.34¢] —2.588t, +1.029) X
A (X;) [1+(100¢, —1.000) ¥

(1.349m% —0.750m +0.082)]

—0.672h] +0.438h, +0.932

Table 9. Local moment A, ratio functions integrating
loading sizes (Reverse T)

Z¥zto] glHol| thake] Table 8 2 9o YeRH xHo}EU]
b 27303 )34 4] (B)d] Agasta, AA =R

WE M, Hluwshd, B4 2B Af exgol —22
1%~+2.42% o WS Yepla, 9T9 2B 7% 2
Aol -2.09%~+1.93% < HAES UeRlo] Ast=7E
M g5E AR A9 Hlelel Ao exre Fbt a4
gonz N WHE M, & At BF vLPE A

$EoIE BT AAE ATEE S 5 Uk

323 /194 g8 53 u,, ¥

Fig 5 9 6°l Jehd Hl% ?}fﬁ% AT EH 5
A2 7 glHe 917 2lH BF
ez B3 SAE Agstn 37 g
M,, T3 HELSE 7IEgeR gl /fud
Eixe 3 S3slo] YepH Table 103 2t}

Table 10. Rib unioned ratio functions for the
local moment AZ,,

M, = X, (X; X X, X X; X X,)
2707 | 8% —2745m> +2271m* — 755.4m + 122.7
X ) K
) AT —2739m® +2280m? — 759.9m +122.8
(—88.20s +148.15% — 75.69s +12.22)m?
JEIA (X)) | +(19.425° —37.475> +28.97s — 6.835)m
+(1.667s° —2.960s% +2.3345 +0.433)
(—995.0£> +23.66t+0.859) X
7 (X, [1 — (500t —6.000) x
(0.671m?—0.353m +0.038)]
(37144 — 4.681t, +1.042) X
BREA(X,) [14(100¢, —1.000) <
(1.349m2 —0.750m +0.082)]
Bi=0)(X,) —0.672h%+0.438h, +0.932

M, = X, (X, % X, % X, % X))

—2739m> 4+ 2280m? — 759.9m +122.8

(—87.07s% +145.26> —72.81s +11.46)m
+(23.325° — 42.69s% + 30.68s — 6.933)m.
+(1.2508% — 2.2955% +2.022s +0.478)

(—1043> +22.75t +0.877) X

(X)) [1— (500t F 6.000) <
(0.744m>—0.385m +0.041)]
(—2144#° +36.22t, +0.852) ¥
A (X;) [1+(100¢, —1.000) ¥
(—0.210m>40.119m — 0.013)]
50l (X)) —0.547h? +0.388h, +0.937
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Table 11. Error ratios(%) of ratio functions for the ERAH Table 128} 2o Zkzte] glHd] tisle] Aet=27]
local moment A7, W gE H(y), 3 FA(Y,), BF FA(y,) 2 5%
m 50 | 100 | 150 | 200 | 250 | 300 =o](y,)el gt vl& 4= Fig 7 2 87 2t}

A | -1.32 | -1.60 | -1.69 | -1.60 | -1.66 | -1.47
g | ~1.54]~1.30| ~1.46]| ~1.90| ~2.29| ~2.68 Table 12. Basic values(Y;) of local A7, (kN -mm/mm)

37 | At | -2.15 | -0.98 | 2.27 | -2.25 | -0.85 | -2.06
gu | B8 [~158|~242|~0.49|~0.81|~2.42| ~1.90 m 50 100 | 150 | 200 | 250 | 300
ge | -2.26 | -1.04 | -2.37 | 2.33 | -0.95 | -2.17 37 [125.721102.314 |86.441|74.469 | 64.836 | 56.760

Eat | ~1.61|~2.45|~0.52|~0.70| ~2.46| ~1.94 e

A8 | 0.73 | 117 | -1.36 | 151 | -1.68 | -L.81 ATE | 125.652|102.023(86.150|74.178|64.551 | 56.486

&2 | ~0.90|~0.76| ~0.65| ~0.67| ~0.79| ~1.00
o1e | Ae} | -1.39 | -0.74 | -1.87 | -1.85 | -0.68 | -2.09 2A7ve] ZlHo] U5 o 271719 Fig 73} 8
2y | 28 [~1.10(~1.93| ~0.19|~0.01| ~1.70| ~1.06 jﬂ;i ?;}J‘jiﬂ Table f:] ]iftiim 8;_]
28 [ -154 | -044|-1.96|-2.16 | -0.85 | -1.88 e MEREsE 4 (7 °ﬂ Hete =y =RE M, S
=3t | ~1.00]~1.62|~0.16| ~0.36| ~1.78| ~1.36 AVgs—r A AE Z3 BHE ) sle] 08-S A

3.3 =% ZHE N/,

Mgl Aol piA AR AR Wkl 23
E M7k A (DT 2o] 7% wiwel 2% wile
ol 7+ Al W] 2 Mg P42 B 7 % 9
AR 0 AP BN 993 st s

M, =Y, (Y, XY, X Y;xXY,)

yy

3.3.1 Ast=271E A W,

Fo)
yy H

2
7 At MR Ve 2Rl ge 28y '
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o

Ll
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Yy
A

A

rr

3 1}

—H&-m_050: Y1=2,3335"3 - 4,240s"2 + 3,137s + 0,274
——m_100:¥1=1853s"3 - 3.877s"2 + 3.316s +0.176
1.80 —&-m_150:¥1=22675"3 — 472652 + 4.018s + 0.004
—M-m_200:¥1=27445"3 -56615"2 + 4. 7745 —0.179
—&—m_250: ¥1=3.009s"3 - 6,3235"2 + 5,434s — 0,355
1.50 —-m_300:¥1=3.087"3 - 6.7155"2 + 5.990s — 0.519

0.25 0.35 0.45 0.55
Rib space (s)

(a) Rib space (Y;)

~5-m_050: Y3=—197.001°2 + 6.844(1 + 0,650
—&-m_100: ¥3=—154.7t1"2 + 3.540t1 + 0.980
10 —e-m_150: Y3=-134,8:1"2 + 1.9631+ 0,993
—=-m_200: ¥3=-130.41"2 + 1.174t1 + 1.001
—&-m_250: ¥3=—192.7t1°2 + 05191 + 1.007
1.05 —e—m_300: ¥3=-129,21"2 + 0,431t1 + 1.008

=
1.00 i .
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y

0.005 0.01 0.015 0.02 0.025

Web thickness (t;)

(c) Web thickness (¥;)

7 gBe] A -2.23%~+1.72% 2 WS, 4T
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€ AHgste] el A ¢ sleE 99 @ ¢ itk
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—5-m_050: ¥2= 550,002 + 3.9500 + 1,031
—-m_100: Y2=-801.8t"2 + 14,27t +0.944
05 —o-m_150: Y2 =-803,2"2 + 16,32 + 0,920
—-m_200: Y2=-824.4"2 + 17,82t +0.906
—&—m_250: Y2=-849,3t"2 + 19,04t + 0,894
1.03 —e-m_300: Y2 =-871.8:2 + 20,01t +0.886

F—

0.008 0.01 0.012 0.014 0.016
Plate thickness (£

(b) Plate thickness (Y;)

Ratio

~5-m_050: Y4=-0.860n1"2 + 065171 +0.924
—&-m_100: Y4=—0.865h1"2 + 0.565h 1 + 0.913
103 —s-m_150: ¥4=-0.983n1"2 + 0.642h 1 +0.901
~B-m_200: Y4=~1,078h1"2 +0,704h 1 +0,891
—&-m_250: Y4=—1.145h1"2 + 0.74%1 + 0.884
102 —e-m_300: ¥4=—1,193n1"2 +0,781h1 + 0,879

0.15 0.2 0.25 0.3 0.35
Web height(h,)

(d) Web height (Y,)

Ratio

Fig. 7 Ratio functions of local moments A7, for each loading size (Rectangular)
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Table 13. Local moment A7,

Ratio

Ratio

—E-m_0560:%¥1=1398s"3 - 2958”2+ 26577s +0.352
—&—m_100:¥1=1.782s"3 - 3.748s"2 + 3.237s + 0.190
—=—m_150:¥1=2201s"3 - 4658652 + 3.934s + 0.020
—M-m_200: ¥1=2576s"3 - 540452 + 4.637s — 0.155
—&—m_250:¥1=28575"3 - 6.0925"2 + 5.310s — 0.332
—&—m_300:Y¥1=2.926s"3 - 6.478s"2 + 5.863s — 0.495

0.25 0.35 0.a5 0.55 0.65

Rib space (s)

(a) Rib space (V;)

—E-m_0560: Y3 =-1160t1"2 + 24.95t1 + 0.866
——m_100:¥3=-1911t1"2 + 35 72t1 + 0.833
—S-m_150: Y3 =-2038t1"2 + 36,431 + 0.839
——-m_200:Y3=-2182t1"2 + 38.16t1 + 0.835
—a—m_250: ¥3 =—-2334t1"2 + 40.42t1 + 0.829
—8-m_300:¥3=—2436t1"2 + 41,9611 + 0.924

0.009 o.01
Web thickness (t;)

(c) Web thickness (Y3)

0.011 0.012

08 —8-m_050: Y2 =—737.5t"2 + 7.075t + 1.021
—-m_100: ¥2 =—801.7A"2 + 12.70t + 0.963
—o-m_150: Y2 =-823.4"2 + 15,45 + 0,933
—m-m_200: Y2 =-8555"2 + 17.27t +0.915
—A—m_250: ¥2 =-892.9t"2 + 18.76t + 0.903
—#-m_300: Y2=-915 A2 + 19.6% +0.895

2
g 9\
1o

A
al

0.012
Plate thickness ()

(b) Plate thickness (Y;)

1.03 —£-m_050: Y4=-0,464h1"2 + 0,318h1+ 0,950
—=—m_100: ¥A=-0.552h1"2 + 0.37%h1+0.939
—&—m_150: Y4=-0.620h1"2 + 0.427h1+0.931
—m-m_200:¥A=-0.674h1"2 + 0.467h1 +0.925
—&—m_250: ¥A=-0.716h1"2 + 0.497h1 + 0.920
—#-m_300:¥4=-0.748h1"2 + 0.520h1 +0.916

1.00
e

nas %‘

0.156 0.2 0.25 0.3 0.35

Web height (hy)

(d) Web height (Y,)

0.014 0.016

Fig. 8 Ratio functions of local moments A, for each loading size (Reverse T)

', ratio functions

integrating loading sizes (Rectangular)

My, = Yy (Y, X ¥y X ¥yx Y))

Yy

—2692m> +2148m? —738.2m +157.4

(7.7508% —17.7852 +14.57s — 3.477)m>
+(0.700s® — 3.500s% +5.907s — 1.848)m
+(2.167s° — 3.9755% +2.860s +0.353)

(—803.2t> +16.32t +0.920) X

* A (Y,) [1— (500t —6.000) x
(0.398m?* —0.205m +0.022)]
(—134.87 —1.963t, +0.993) ¥

B () [1+4(100t, —1.000)
(0.835m2 — 0.469m +0.052)]

5ol (1)) —0.983h% +0.642h, +0.901

Table 14. Local moment A/,

', ratio functions

integrating loading sizes (Reverse T)

M,= Y, (Y X ¥, X Y3 X Y,)
271% (Y) —2514m® +2048m? —723.0m +157.0
(—9.7335% +10.80s> — 0.484s — 0.912)m>
2B (V) | +(9.400s° — 17.67s>+13.19s —3.051)m
+(1.067s® — 2.270s% +2.033s +0.494)
(—823.4¢> +15.45t +0.933) X
# A (1) [1— (500t —6.000) x
(—0.439m2 +0.220m — 0.024)]
(—2038#2 +36.43t, +0.839) X
B (Y;) [1+(100t171000)

(—0.138m2 +0.075m — 0.008)]

—0.620h7 4 0.427h, +0.931
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Table 15. Rib unioned ratio functions for the

local moment A,

M,= Y, (Y] X Y, X Yy x V)
2703 | 97 —2692m° +2148m” — 738.2m + 157.4
(Y) AT —2514m?> 4 2048m? — 723.0m +157.0
(7.7508% —17.7852 +14.57s —3.477)m?
gEHA(Y) | +(0.700s° —3.50052 +5.907s — 1.848 )m
+(2.167s* — 3.975s% +2.860s +0.353)
(—803.282 +16.32t +0.920) <
& FA(Y,) [1— (500t —6.000) x
(0.398m% — 0.205m +0.022)]
(—51.12¢] —0.420t, +1.008) <
BREA(Y,) [1+(100¢, —1.000) ¥
(0.835m% —0.469m +0.052)]
0] (Y,) —0.983h% +0.642h, +0.901

Table 16. Error ratios(%) of ratio functions for the
local moment A,

m 50 100 150 200 250 300
HE 1 -1.30 | -1.50|-1.88 | -2.06 | -2.15 | -2.23
sk | ~1.55|~1.67|~1.43|~1.48| ~1.61| ~1.72
B2 | A8t | -2.21 | -1.34 | -2.15 | -2.06 | -1.30 | -1.79
gy | B3 [~1.95]~225(~1.00|~1.17| ~2.06| ~1.48
B [-235]-1.34|-2.15|-2.00|-1.31 | -1.79
28 | ~1.94|~2.25/~1.00|~1.03| ~1.92| ~1.45
N 1 -0.64 |-1.32|-1.46 | -1.59 | -1.70 | -1.76
sk | ~0.891~0.92| ~0.96| ~0.98 | ~1.01| ~1.03
a7 | At | -1.21 | -1.06 | -1.60 | -1.42 | -0.82 | -1.59
g8 | B3 | ~0.96|~1.63]|~0.90| ~0.89| ~1.55| ~1.07
gH | -1.92 |-0.61|-1.08|-0.94 | -0.33 | -1.11
238 | ~0.81|~1.76| ~1.18| ~1.28| ~2.02| ~1.65
4. HEY H4E
41 Lg g2 =2ZHo|| st HE
A Aol| A meslA] & BAS 9 Ajstar]e] g
Aees ArEr] skl & F4 10mm, =ZE 7H
300mm, E% =°] 200mm, 5% ¥ 10mm, ZHA 2
o] 90mm, Z#WA T4 14mmE Zb= 18 glE H7kuo|

m = 50, 100, 125, 150, 200, 250, 275, 300 (mm)<!
kgl 28she 7ol distd At B g A8t
1 1 AYE A )X Ak} vlwstaat st
EE’WE 2= L% gEe B d79 979 2B
As< UYepditka 7Hgste] 919 elBe] 273 e
£3l99oM, Table 5, 10, 159 2lH &3 vl& 4=

&3 5 A Azlel vlawste] YeRlH Table 173 20

1

m\l
rlo

2L

2 sl

e 2|s BUEe] 28 HED 25 DHso] Mus

Table 17. Results of unioned functions applied to the
stiffened plates with angle ribs

M, (RN'-mm/mm) | M (kKN-mm/mm)

=723 (mm) -

oaks

(%)

oA

m o3l
g | g | S E o

A% | 854 AR | 34
%) i i

50117.96 [17.69|-1.50|79.58 | 78.62|-1.21 |113.57|112.41| -1.02

100 16.15|15.79 | -2.26 | 54.65 | 54.66| 0.02| 88.61 | 89.06 | 0.51

125/ 15.08 |14.73]-2.35|45.31 |46.01 | -0.63 | 79.67 | 79.99 | 0.40

150 13.98 |13.64 | -2.50 | 39.61 | 39.07 | -1.34 | 72.22 | 72.31 | 0.13

200[{11.70|11.42|-2.37 | 29.33|29.02| -1.03 | 59.85 | 60.13 | 0.47

250[ 9.53 | 9.29 |-2.51|22.10|22.24| 0.64 | 50.08 | 50.68 | 1.20

275| 8.54 | 8.30 |-2.8819.33|19.48| 0.78 | 45.97 | 46.46 | 1.06

300( 7.52 | 7.37 |-1.95|16.75|16.89| 0.85| 41.63 | 42.33 | 1.68

Table 17 % Ao EE FHEAA] 73S -2.88%~-1.50
%, =% BHE A7, o A% -1.34~+0.85%, =5 =l
E M, 9 A% -1.02%~+1.68%2] 9485 vehjo] &
Ao oAl AT} mAE FRAAL] 9xpgo] E
BeERs) ot 2] veiser], & A7 o) 2ok )

@ JUEE Uehllo] A 21 B v 3471 1Y 2
B9 b2 ARlE 44 Fsie 29T 5 Ut

4.2 ZAZE MSI1E H= BF

2 d7elMe A gee AlstarE 2t 75
gt =5 A%l disted Jd3g) si9lem, DB 8hriﬂr 71%0]
2 Aflld a3kA| ‘L’%%}d ”}7‘&‘ ol
Agohs 7ol diste] 1 AL s AmEnA) et
Fig 1 3 Table 1] HeRd 04 2 7R Alge] %7 gE
B3 5 Table 187} #Zo] 107H4 Z$E 1&3k3th
B ZEH(m, ) < 2o WaH(m,) 02 EASIE o) Z
AYE Alstk=7]1E 500%200, 200x500, 300%100, 100x
300(mm) 715 ZHe 4714 242 nesigith

Table 18. Dimensions of plates stiffened with
rectangular ribs(mm)

Case | EFA | A2 [RE AT

s 1 )
1 10 300 10 200
2 12 300 10 200
3 14 300 10 200
4 10 400 10 200
5 10 500 10 200
6 10 600 10 200
7 10 300 10 250
8 10 300 10 300
9 10 300 15 200
10 12 400 10 250
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AetAr)7 dEAE 270k 2ozt Qlvke AE nest
of, Zt 28 el 7]E Bkl dhele] 2z AR A
] AFE 271 E eRH EH Table 22-27¢F 2t}

Table 5, 10, 150 Yehd &3 H&drE A8siHW
S Felel Ast=ar](m) 7t BeskA =, o A
k271 (m)& Ask Zw=st Aot o] FAlo a2d AR,
AR Zﬂo}ﬂﬂ(ml xXm,) & 2t ASole 4% W
o] gko] th2A Hol ZniE A8d 4 giA ©rk

olglgt AL dldsky] fslel, & Apelre AAtE
Ast=7] (m1><m2)%_— Zte 735 WA, Alst et
HE =2 4 (8)7 Zo| (my xm,)9 718t HE m &
T 5, B J&r Z W] Astar] (my)7h 2= 2
(9)9} Zo| At B=E e m, o BAH T W] A
st27] m, 9 Aks HagkE ke Table 5, 10, 15 Y
Bl B3 Hledrel 288 Atk (m) o2 AHaisith

Ol

m.= V my XmQ (8)
.+
m= Petm ©

AN gl dle-g W -9l tisle] E3 Tables
22-249] 27133 Table 5, 10, 159 5 &L ©|
Gsto] ALkt Aol A #E Blaste] oAkEE JER)
™ Table 19-213 2t}

Table 19%€ 2171A]9] 275 AHEA, & A7 4
AEths eakge] i A= Aol dou, Hd eakE
+10% W= vlwd et dos Addess ¢ 7 Atk

N

Table 19. Error ratios(%) of the local displacement

Case | 500x200 | 200<500 | 300100 | 100x300
1 5.98 1.35 212 | -19
2 311 | 229 | 029 | 456
3 037 | 642 | -300 | -743
4 -3.12 3.76 3.51 2.01
5 -2.89 5.61 3.86 4.41
6 -1.33 6.62 3.65 5.48
7 5.54 171 186 | -1.97
8 5.30 1.85 170 | 202
9 9.38 0.33 028 | -4.14
10 -5.76 1.65 1.45 0.19
Range | 576 | 642 | 300 [ 743
~938 | ~662 | ~386 | ~548
276 s=2zy7xstsl =23 ™5 32(SH 1243) 20134 62

Table 20. Error ratios(%) of the local moment A,

Case 500x200 | 200x500 | 300x100 | 100x300
1 -9.07 4.70 -7.91 8.41
2 -8.87 7.32 -5.83 8.87
3 -8.70 10.47 -3.43 9.61
4 -1.32 0.12 -2.18 -0.73
5 4.77 -5.31 2.30 -6.81
6 8.93 -10.15 5.74 -11.15
7 -8.87 3.88 -7.68 8.16
8 -8.76 3.48 -7.56 8.05
9 -8.47 6.02 -7.95 11.42
10 -1.44 0.72 -0.12 -0.95

Range -9.07 -10.15 -7.95 -11.15

~8.93 ~10.47 ~b.74 ~11.42

Table 21. Error ratios(%) of the local moment A7,

Case 500x200 | 200x500 | 300x100 | 100x300
1 -5.21 3.35 -4.65 4.77
2 -5.19 5.32 -3.10 5.70
3 -5.14 7.76 -1.33 6.92
4 -0.14 -1.70 -1.53 -0.24
5 241 -4.83 0.63 -3.17
6 4.05 -6.72 2.28 -4.94
7 -4.80 291 -4.33 4.65
8 -4.58 2.72 -4.15 4.61
9 -4.33 4.35 -4.60 6.40
10 -0.13 -1.17 -0.13 -0.13
Range -5.21 -6.72 -4.65 -4.94
~4.05 ~7.76 ~2.28 ~6.92
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Table 22. Basic values(D,) of local displacements (mm)
(Rectangular Rib)

my
100 200 300 400 500
my
100 18.413| 16.975 | 15.350 | 13.749 | 12.277
200 16.209| 15.128 | 13.667 | 12.275 | 10.821
300 13.329| 12.577 | 11.483 | 10.308 9.237
400 10.715] 9.994 9.110 8.207 7.360
500 8.264 | 8.158 7.007 6.304 5.646

Table 23. Basic values(X,) of local A7, (KN:mm/mm)

(Rectangular Rib)

- & 100 200 300 400 500
100 66.729 | 45.211 | 32.920 | 23.935 | 18.507
200 57.061 | 40.815 | 29.767 | 22.408 | 17.600
300 47.930 | 35.495 | 26.479 | 20.228 | 15.919
400 39.975 | 30.209 | 22.928 | 17.760 | 14.129
500 33.454 | 25.215 | 18.659 | 15.340 | 12.307
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Table 24. Basic values(Y;) of local A, (kN-mm/mm) Table 26. Basic values(X,) of local 44, (kN-mm/mm)

(Rectangular Rib) (Reverse T Rib)
My My

m, 100 200 300 400 500 m, 100 200 300 400 500
100 102.314 | 79.681 | 64.665 | 53.999 | 46.012 100 66.250 | 44.758 | 31.774 | 23.569 | 18.194
200 91.956 | 74.469 | 61.365 | 51.550 | 44.570 200 56.590 | 40.371 | 29.362 | 22.051 | 17.148
300 81.768 | 67.943 | 56.760 | 47.991 | 41.106 300 47484 | 35.076 | 26.098 | 19.894 | 15.634
400 72.352 | 61.050 | 51.492 | 43.757 | 37.568 400 39.587 | 29.846 | 22.599 | 17.472 | 13.885
500 63.709 | 54.234 | 43.028 | 39.223 | 33.721 500 33.163 | 25.279 | 19.358 | 15.121 | 12.121

Table 25. Basic values(D,) of local displacements (mm) Table 27. Basic values(Y;) of local M, (kN-mm/mm)
(Reverse T Rib) (Reverse T Rib)

m, "2 100 | 200 | 300 | 400 | 500 - "2 100 | 200 | 300 | 400 | 500
100 18.050 | 16.657 | 15.056 | 13.486 | 12.047 100 102.023 | 79.408 | 64.420 | 53.786 | 45.837
200 15.886 | 14.746 | 13.384 | 12.021 | 10.760 200 91.646 | 74.178 | 61.102 | 51.322 | 43.842
300 13.200 | 12.294 | 11.191 | 10.074 | 9.033 300 81.446 | 67.641 | 56.486 | 47.753 | 40.907
400 10.464 | 9.756 8.890 8.011 7.190 400 72.043 | 60.760 | 51.229 | 43.528 | 37.376
500 8.084 7.528 6.850 6.163 5.523 500 63.445 | 53.985 | 45.785 | 39.027 | 33.556
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