CE-222 STRUCTURAL MECHANICS |
DEPARTMENT OF CIVIL ENGINEERING
Tutorial Assignment # 7: Deflection by Catigliano’s Theorem and Conjugate Beam Method

Problem 1: Find the vertical component of deflection of joint C using Castigliano’s theorem. Assume EA as
axial stiffness for all members.

Problem 2: Find the vertical component of deflection of point B using Castigliano’s theorem. Assume EA, El
as axial and bending stiffness wherever required.

Problem 3: Find the rotation of point D using Castigliano’s theorem. Assume EI as bending stiffness.

Problem 4: Find the position and magnitude of the maximum vertical deflection using Conjugate Beam
Method. Assume El as bending stiffness.

30 kN 6m 6m 6m
v B

—x

2m
Guy C

\ F —
40 kN 2m

A D v

3m 15m
Fig. 1

9m

>
PR
x
O
|<

Fig. 3
. 60 kN
Hinge Hinge
LN | v ¢
A B



20 kN 17
@ B o 20 T e T afk/w (_kli’k T‘&LR(Q__%
¢ |+ eefo o 5| o
. ?éo‘ . BC g-g 5k |2.5]39-0605
R D L DC % _5‘;_ -k 2.5 39-0462%"
"’3’?;—7( S - DE HeotQ) | =1 | 2| w0
\Lgo 3°-H-§Q=b3 BE “(3 *‘Q) -1 Z | o
7 vl o AR | >Q 56 |5 [ 3s-06
< 204Q i
5&/1\_5@ D) 8 Tias
g N D+5Q. 4 -\ 1 ; adehilie- e

da e 2O

A
@ iy . f ) Exz(g‘D(W)'H’Q = léu—_?_@ = — Ay

Ax ey, i
O o Ec~= -(léo+ ZQ)(‘Q‘) oo+ 2Q); %% _2:
E;_> é 4, | -~ AE = (Zoo-r('Q)(Z) s fzu—Q 52E L
pa w?qi;gox , 05x<b ?%%:D
=-%0x +—Q7.o+g)(x-6) , (€x<ciz — "3% =(x-€Y2
= —§0x +(f'z,°+t%_’)(x—{)_Q(x-n..)/ |12¢x (8 — %_:o%),_(,_i;)
=q-x

AF-N= leo+r 2@ , %%’:'%;(f" AC

AB:{ALEKEL) EOQ L, + (AE) 3_45*_5_) LAE t+ Na‘l—\f L ]’*‘LJ"MM Ak}
Q=0

= _[( m)(-i) (1) + (l%)( ,)(q) + 16@(?)(,2‘—)
ET—L ] (Eox)(e) < + f Tl <N S0 + J (10 x-720) (A-X )o@

2

= 432 b %
b= 820+ 4] (2 s 3

—6uk(e) + ;_t_z_o.(\el—uz"jj = 4320 — 4320
= rE ET



@ E T —>E,= Q+ Ge)(3) ——g—'l'll-

ﬁ
9
M= 24 oM = b A
{0 ~ 2Q ) -
ﬁﬁ ﬁl C M= 36x, %’\_:o, o CB
- s ety & M= —2%x, M-p w CD
T q ‘ Ti—"‘Px"'Ex ’
= 9()=2y I

M = —(_é@_J—lZ)xj%:*_ﬁlME}

= L Kydp = L (D @ = 224
&, = IOZX) (‘i )Aﬁ ET ((3) ET

‘-I‘Z.O
Ea (1) -106) (2 +9) +—L(m)(c)(z+v+-' (23 +5(2))(

(E;A :-"\Q'D/EJ_ B
Tt B H2)0 - Q- 0o = k= T2

Fbv wesac 0{“"’{ e peandl —M- VN (£ _\7-:0.

Va-= —4 L G0 C)= ’Zi: Vas = %1 = —260/cr
V={ zco+*(x)( o xfiL=alot (0x> , O<x<é —V=0 f x=1%
— B —_— - Les -nb-'-aﬂﬂ\
Vg+ = f;:)(‘!-)— 10, Vg = m;m s %eig
’\/‘=—{ —L m(n—o xl?é:—- 260 —20 % zo , 0< R<€2 L Veode x =4
Lics M:—ndu?
= M, peens ot x = J2b (0 0)ds o »
__,-' [0x*-260 — -1 ]800 - |a{(o!+2;o
d;:mfb@_ Vo = MW (3)(22. (l) + f 1063 2;/& ]



