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Example 6.7. Shear force resistance of orthotropicplate. Open

or closed stiffeners

Dimensions (highlighted)
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 :=v5v y mf 11
If heat-treated alloy, theffit = 1 elseht=0 ht:=1
If cold formed (trapezoidal), theref. = 1 elsecf. = 0 cf:=0
a) Open stiffeners
2a |
Half stiffener pitch a = 150-mm | i r
L
Half bottom flange ao:=50-mm 1 — I i
I
Thickness of bottom flange t5:=10-mm ¥l i
Stiffener depth h:= 160:-mm " - =
Half web thickness t3:=4.4-mm , y —% '
|
Half width of trapezoidal aq = 0mm L& |
stiffener at the top
Width of web ag:=h a3 =160-mm
Local buckling
Length of web panel L = 2.2:10%mm a = 150-mm ZL =7.333
‘a
2 2
. 2.
(5.97) k= iff —>100,534+ 400 22| 400+ 534 2a) k ,=5414
2a L L)
f
081 2a | o

(5.96) Aoy ——— |— _

w ka t JE A 70371

T
0.48

Table 5.12 P \F—— _

v A w P y= 1.295

fu
Table 5.12 n:=04+02— n =0.617
fo

=i \

Table 5.12 o V-|f<,0 Py o 50617
fo 3
(5.95) VwRd=P Pty V R = 3:33:10°kN
Y M1

TALAT 2301 — Example 6.7 2



5.11.6 Overall buckling, shear force
Cross sectional area A := 2t rat2tyas+2tgag-2tqag A= 7.358-1O3omm2

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

e:= e =37.054-mm
A
Second moment of area
2 h? 2 7 4
I =2tyash™+2t3a 3-E - A€ I =2751:10 -mm
s=iflcf=1,[2a+ 2a3-2(a; - ay)] 23] s = 300-mm

Rigidities of orthotropic plate

E-l v:=03
Table 5.10 B, =—— - 6az10% N
2a G:= E mm
2:(1+v) /
3
Table 5.10 B - E—tz - 2gg107 N
12-(1 > | mm
3
Table 5.10 He S H = 2016207, N
6 mm
Elastic buckling load
1
2
¢-=E.i\ ne—— p=038
(5.83) (5.84) b B/ BxBy '
n =0.047
\
(5.82) K, =325-0567:¢ +192¢ 2+ (195401 +275¢ 2§, =3423
l
2
5.81 KT 3 = 2
(5.81) Voo = — (BB, o = 2506-10°kN

Buckling resistance

(5.120) A of 154
(5.119) X o= if<X 5>0.6,06,x 0>( 5 0.189

B 3
(5.118) V o Rd = 1.022:10°N

i \ = 3
VR = iV wRd<V oRd Y wRd V o.Rd) VRg = 1.022:10°kN
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b) Closed stiffeners

Half stiffener pitch

Plate thickness

Half bottom flange
Thickness of bottom flange
Stiffener depth

Web thickness

Half width of trapezoidal
stiffener at the top

width of web ag:= <a 1-a 2>2+ W a 3 =162.8-mm

a4:=a—a1

Local buckling

a = 150-mm
tq= 16.5-mm
ap= 50-mm
tio)= 10.mm
h =160-mm
tgi= 9-mm

aq:= 80-mm

Length of web panel L = 2.2:10%mm

L
(5.97) K ;= if| —>1.00,5.34 + 4.00-
am
a f
(5.96) PP L
K t E
T
0.
Table 5.12 P F—
A w
f u
Table 5.12 n:=04+02—
1:O
Table 5.12 J if<p v n e V>
1:0
(595) VWRd =p ip't 1
Vo m1
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ag= 70.mm

am= 2-a- 2-a1 am= 140-mm

4,00+ 5.34-( Lm

L =15.714
am

k ; =5.356

A \70.174

p =276

= 0617

p 70617

_ 3
VR = 3:33:10°N



5.11.6 Overall buckling, shear force
Cross sectional area A := 2t rat2tyas+ 2t 3ag A= 8.88-103omm2

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

e:= e=44.415-mm
A
2 h? 2 _ 7 4
Second moment = 2t 2a 2-h + 2t gag—-A€ L= 3.309:10 -mm
of area 3
4fn(aj+ar P
Torsion constant | 7= [ < ! 2/] | T= 3.097-107omm4
2-a1 2-a2 a3
+ +2—
ty 1o ts
(5.79¢) Cq:= 4-<1— v2>-<a +a >-a 2.a 42h2 ‘2 9 4
1 A C 1 =3.076:10"smm
1
3
Et 7
B=o— B=2.8810"-N:
(5.79d) 1 <1 A 88-10 mm
a; ajp a
4-<a1+a2>2-a1-a4- 1+ —+—+ ) 3
ap aj; ajzag 2\
(5.79¢) Co= 2 ) p— C,=4851
a2-<3-a3+4-a2) tl/

Rigidities of orthotropic plate

El 2
Table 5.10 B, =—— V=03 -__E By = 7.72-1090<N m )
2-a 2(1+v) mm
(5.79a) B, = 2Ba
Y 2apaxt>(4a ty -aqty
aragty-\#aztzg -agty
Zagr 3 3 3 3 3 3
as‘t 1 <432t 3~ as't 2 > +a1-t 3 <1232t 3~ 4331: 2 >
Gl IN-
T B, = 3920105 N-mm
6-a mm
(5.79b) H:=2B+ ~
16G I a 2
T4 1 .
Tr— 11 H = 7.305-1080<N mm )
L“aB 4C1 mm
m—+C 2
4
L
Elastic buckling load
1
y
B H
L y\ n:=
=LY = 0.392
(5.83) (5.84) "B, J By By i’
n =1.326
\
(5.82) k,=325-0567-9 +192.9 “+ (195+019 +2750 2k =652
1
2 py
5.81 L 3 = 3
(5.81) Voa=— -<BX-By/ V oo = 6:311-10%KN
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Buckling resistance

(5.120) A A o 097
0.6 .
(5.119) ¥ e—s X o= |f<)( 5>0.6,06,x O) X 50345
08+ 4 ow

f

(0] 3
(5.118) Vord=X &t 15 V o Rg = 1.861:10°N

M1
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