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Example 5.6. Axial force resistance of orthotropicplate. Open
or closed stiffeners

I " I
‘ L) _;4_
Dimensions (highlighted) ‘ 7 R ? § 7 t
Plate thickness t:= 16.5-mm tq=t f o= 240-MPa N=newton
Plate width b := 1500:-mm f = 260-MPa kN = 1000-newton
Plate length L := 2200:mm E := 70000-MPa MPa=10°Pa
Stiffener pitch w := 300:mm a:= w vy me 1l
If heat-treated alloy, theffit = 1 elseht=0 ? ht:=1
If cold formed (trapezoidal), theref. = 1 elsecf. = 0 cf:=0
a) Open stiffeners
’a | .
Half stiffener pitch a = 150-mm | Tl
Half bottom flange a5 := 50-mm e 1
Thickness of bottom flange t 5:=10-mm A ,:!': "
Stiffener depth h:= 160-mm ! -
Half web thickness t 3:= 4.4-mm 'T' _ !
Half width of trapezoidal aq:=0mm P B
stiffener at the top
Width of web ag:=h a3 =160-mm
Local buckling
Internal elements B i f_j\ i ;ng 7 [i:i:ﬂ = max<,8 |> B =18.182
[1] Tab. 5.1 T B 9e B £9.186
fo B 5 1le 5 11.227
B i 18¢ 518.371
class; := if<ﬁ>,8 1 if<ﬁ Y if<,8 >p 3,4,3) ,2) , 1) class; = 3
Outstand = ? B 1=25¢ f 2.552
[1] Tab. 5.1 p=5 i b oras 7 4082
B x5¢ 5 5.103
class, = if<ﬁ>ﬁ 1,if<,6’ >p 2,if<,8 >p 3,4,3>,2>,1> class, = 3
class:= if<classo>classi,classo,classi) class=3

No reduction for local buckling
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5.11.6 Overall buckling, uniform compression

Cross sectional area A := 2t ra+ 2t 2ao+ 2t 3ag- 2t 1a1

h
2tyash+2tqaqg—
Gravity centre 292 3 32

A

Second moment of area
2 h? 2
I =2t 2'8.2'h +2 3-a3-§—A-e

Si= if[cf=1,[2-a+ 2ag- 2-<a1— a2>],2-a]

Rigidities of orthotropic plate

ElL v:=0.3
Table 5.10 Byi=——
X' 2a E
) E 2:(1+v)
Table 5.10 B, _za_ Et _
S 12-(1 >
3
Table 5.10 H=23GT
s 6
Elastic buckling load
2( B 2 4 B
(5.77) Ng = |~ —X+2-H+By<£\ it Lo |ZX
bl/\2 b/ b y
b
2
2
(5.78) Z < /BX-By+ H) otherwise
Buckling resistance
Aef = A
A of
(5.69) )l s S °

cr

a = if(ht>0,0.2,0.32) A ¢ if(ht>0,01,0)

Table 5.6
¢:=0.5-[1+[a -</1 ¢ O>+/1 CZH
1
(5.33) X &
2
¢ +,]9 c
fo
(5.68) cRA=AeX c— for one stiffener
M1
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A = 7.358-10°mm?

e = 37.054-mm

I =2751-10"erm*

s =300-mm

x = 6.42:107

9 Nmm
mm

—28810°

m

3

7/Nmm
\

Nmm

H =2.016-10"
mm

_ 4
N ¢ = 2.031:10"kN

A o = 7.358-10%mm’

A 0295

¢ =0.563

X ¢=0959

_ 3
N gRrq = 1.54-10°N



b) Closed stiffeners

Half stiffener pitch a =150-mm
Plate thickness t1=16.5-mm —
Half bottom flange a9 = 50-mm
L
Thickness of bottom flange t 5 =10-mm
Stiffener depth h = 160-mm
Web thickness t3:=9-mm
Half width of trapezoidal a4 :=80-mm
stiffener at the top
width of web ag:= <a 1-a 2>2+ h a 3 =162.8-mm
ag=a-aq a4 =70-mm
Local buckling 9.697
2:a 2:a a 2:a 10
Internal elements B = . B = B B = °3 B —4 B 7
1oty 2ty 3 tg 4ty 18.088
8.485
B = max<,6’ i) B =181
2
[1] Tab. 5.1 = f_5°-”e""t2” B 9 B F£9.186
o m B 5 13¢ B 513268
B #18¢ B 18371
class; := if<,8>/3 1,if<,8 > 2,if<,8 >p 3,4,3>,2> , 1> class; = 3

Cross sectional area

Gravity centre

Second moment
of area

Torsion constant

(5.79¢)

(5.79d)

No reduction for local buckling
A=2t1 1'a+ 2t 232 + 2+ 333

h
2t 2-a 2h + 2t 3-a 35
e.=

A

2
h
| L= 2t 2'a 2'h2+ 2t 3'a 33 - A-62

_Arairar)f

| +:=
T

2-a1 232 as
+ +2—
t; ty,  tg

t
2\ \ 2 2.2 2
C12=4‘<1—V/'<a2+a3/'al'a4'h' 3
3'a't1
Bt
Bez———
12-<1— v>
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A = 8.88-10°-mm?

e=44.415-mm

|| =3.309:10"ormm*

| 1 =3.097-10"ormm*

C 1 =3.076-10%mm”

B =2.8810"«N-mm



\2
4'<al+32/ 'al'a4'

ap aj; ajag

(5.79) Cy:= -

a; ap; g )
ly—+—+

\ (
a, <3-a3+4-a2/

Rigidities of orthotropic plate

E-l 2
L E N-
Table 5.10 Byim—— V=03  GE—— By = 7.72-1090< m )
2-a 2(1+v) mm
(5.79a) B, = 2Ba
y 5 3 3 3
a 1'8.3't 1 -<4-a 2't 3 - a3-t 2 >
2-a4+
as't 13'<4'a 2t 33— as't 23> +a 1t 33<12a 2t 33— 4.a 3t 23>
G [N-mm?
T B, = 3920107 N'mm )
6-a mm
(5.79b) H=2B+ .
16:Gl+ta 2
T4 1 .
T+ — 11 H = 7.305-1080<N mm )
L™aB 4C1 mm
m——+C 2
L4
Elastic buckling load
2( B 2 4 B
(5.77) Ng = [ =X vamey (5] i e |2 N g = 3:378-10%kN
b{/L\2 Yib) b |B
y
2
2 f \ .
(5.78) - < BX-By+ H/ otherwise
Buckling resistance
Ag = A A o = 8.88-10%mm”
A o f
(5.69) )\ s e o ) 50251
N
cr
a :=if(ht>0,0.2,0.32) A ¢ if(ht>0,0.1,0) a=02
. ) A g 0.1
¢:=0.5-[1+[a -</1 ¢ O/+/1 CH
¢ =0.547
1
(5.33) X & X ¢=0969
2 2
9 + /(ﬂ -4 ¢
fo 3
(5.68) Nerd=AegX for one stiffener N gy =1.877-10"-kN
M1
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