
1)
Q(a)]

=3(2hA3 +4bt" +38t4) =3873

Warping is important because two flanges
will bend when torsion applied leading to
shear forces. These shear forces in the two

flanges will carry some of the forgue.

ly..

I

=

x

xs =gbt(1.21t +3b.3ht) =138 = 0.728

y,
=get(48.2ht +28.4bt) = 16b = 1.78b

Ixx= (48)"A + 40A(2b)+ 21A/41)=10 13A = 53.331A
12

I
=

(2l("A
+1..2ft +(3l(A+(1)Sbtyy 12

=
3513A

=11.678sA
3

Ixy =4b.1.28A =813t

Ixy =Izf +9(t(,1)(bb) = - 32 est



2)
Ixx =Iss + 3lA.(l) -Iss =224 lA

I

Igy= IAt +3lA.(,b) =IAf= 251 l't
36

Ixy =Isf +9lt),e)(6,r) = - 32 est

Is = 24.9 lAI1t=6.971A1,1=- 3.56

Eigenvalues Iss=25.57 lSAItt=6.291A
- 5,23 0.19

I I
I

6.97

6.29 15.93
·

25.57
& I 1 20

24.5

e)
1

-El
Shear centre shouldbe slightly below

q I

-
the horizontal axis at a distance

I

about! (21 +3b) =Eb



3)

d) According to the Data book Fes

48 EI
0.188F

E

F

0.982F-10.82
f

Displacements
0.188 Fl3 6.23. Fl-

I 10
- 4

48E6.29lt Elt

+ 0.982 Fl3
=8.0.10-4 Fl

48 E25.57lA ElA

Total displacement:1.014.10-3 Fe
ElA
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①a) sagging hogging sagging hogging
i) Y 1aΔ

/

linear parabolic linear

ii) Assuming both sides pinned:We8

Assuming bot sides clamped:we-wewe12

· clamped
· real

pinned

1) System has kinematic degree of indeterminacyone
21r

Length of incl. became 1.031

stiffness of jointB:
k =4EI + 3EI

=4.9IEF2l 1.03l

Moment due to F:27 Fe
Fl

-
r =

4<3EI = 0.051 Fl"EI
Moment at B

Fe_0.051El.4EI =0.14Fe
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2) System has kinematic degree of indeterminacytwo
N

1

↳s r2

r =1 and r =0

-
1:4EF+3EF =4.91EF(like inill

k,=.3E71p sin(14.04% = 0.686El
12

L
M

&
1

r =1 and r =0 x=14.04.
/

I

-
.5.123

Ky =EA + 3El sin (14.04) =0.5A +0.67 EEzl (1.03l/3












