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Treatment of internal ) alS-l\ dup\abl dSJ\sw

lExampIe 1: ]

Draw the final B.M.D for the given structure using the three moment
equation method:
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Sl Jaudl g cox e AL dogigl| (2 a0

A=(2/3){4)(4)=10.67

==
{(wL*2)! 8=4

Span AA'B:
L Ly 4 4 10.76)(2 1
MA,(;") +2M, (:f’ + 7) + M,y (7) -6 Io + (4—1)()1 + 6 [o ~0+ (—a)(z)]
MB - 0
Lo ilas Iotiws o plakd AILaLl (po iyl ;372 el il fita

8M, = -32—1.5El0 ......... 1
Span BCD:
2 2 3 3 1
My (7) +2Me (7 +3) + M5 (7) = 601 + 6£ |06

MB = MD == O

10M, = —3Eld ......... 2

We need 3" equation:

DKM Q
]
A= ‘B C D
42

MA——27+Q(4) ........ 1'

M, =-16 +4Q

M, =-0Q(2) =-20Q 2'
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J=1',2"

M, =—16+4(=5)
MA+2MC =_16 ......... 3

Jd~1,2,3:

M, = —686KN.m

M, = —457 KN.m
15.42

9 =22
El

4 57
B.M.D
- T C// D
0.57 4 3.43
find M, 4, in AB:
2 KM
]
A = /B
— )
%
e
2.29
=73
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4. 57

2.29

Ficl

AN

|J 2.29

Q=-— (‘42'57) = +2.29 KN T

2x = 2.29

Mpax = M(x:1.15)

2(1.15)2
M, 0x = —— 2.29(1.15)

My, = 1.31KN.m

Example 2:

o K

|
El=const.
B

SR

4m | 2m | 4rn |
| | |

Draw the final B.M.D
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;ﬁl;; |=co
Span A'AB:

My (LO) +2M, (L +;) + M, (;) = —6[0 +

8M, = —96 — 1.5E10
Span BCD:

......... 1

(32)(2)
4]

+ 6E [o —0+ (—a)(%)]

3 Year -

2 2 4 4 4)(1 32)(2 1
My (7) + 20 (7 ) + Mo () = =6 e 4)1() + 68 |-0)
12M, = —10.8 — 3E19 |1, 2
We need 3" equation:
Q
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A Q C D
M, = 6(‘” 8 L 04) = —48 + 40

B ( )?

c=————Q@)=-12-20

—2Q = MC +12
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M, = —2345KN.m

M, = —24.27 KN.m

61.08
g =22

El

pre g ¥ Lt e 2.9 350 0 phe Gl OLE ) W) hodll 2 plladi) GIln (950 Of e ¥
:@:uaﬂp.w).ﬂ Lo dald ‘.'.\S.bp.u).ﬂé}é).ﬂ

23.45

-
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Example: ]
S0 KM
]
—]
A= B
;T; [
= I
h
10 KM 3
—]
—]
D ; {E'}C 1
= I

5m |

Use the virtual work method to'determine the axial force in member
BC (BC is a truss member in the given assembly) and draw the final
B.M.D.

For the given structural assemble use E = 200 GPa

I = 500 x 107®m*for both deams AB,DC

A = 200 mm?forthetruss member BC.
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o wadMatla ¥y f. 5 & redudant Gslud) gyt Hgus Joudl San O
My, Ny : f.s & loading (omit x)

250
MO
| 0 KM
=
= |
1 [
=
— NO
100 KM
-—-"-’d-;-“ K
=
—_
125 MO
[\\\/I —
I
|
A=2083 |,1_25| 375 |
| |
M, N;: f.s &x =1 (omit loading)
5
— M1
=
= |
— T
= 1 1
4| N1
1
ﬁ ('l"}
—]
—]
A T N1
5
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MoM, NoN,

1 [(~250)(=5)
00 = E[ 3

(5) + (—208.3)(3.75)]

5 - 130.22
v I\LjIIM N, N
_ 1M1 1V1
fll—j £l dx + EAL
1 [(=5)(-5) (5)(5) (1(1)(3)
f11—ﬁ —3 (5)+—3 (5) +—EA
833 N 3
fu = EI EA
EI =10 X 10* KN.m?
EA =4 x 10*

9,0 = 130.22 x 10*
fi, = 9.08 x 10*
010+ f11x=0
130.22+9.08x =0
X = 1434 KN (C)darcs

W (50-14.34)x5=178.3 KN.m
| 1434 FINal
Z 14.34
+ Find
f— 10 KRN m 14-34
g HH“?‘—* i

(10({5)"2)/2 -14.35x5 = 196.7 KN.m

displacement of node B:

@ .922.79197-.9919VF1AV: caild - dullbl| Sloasll §8lel] iy diiso




@ v ool T D

JARIRAA

JAAEARARAA

Mg, N olies ol Jiolatt datasne (9Sag

)] Join Us www.facebook.com/groups

FAC(I;rI]BOOK /civil.geniuses.2011

-

08)- =0 | Pl auwlll) dall olusd aSibly duwy) i o
1> &S aeq OlpoSdb beq dulsin|)| gl ae pdnliel) (dlosdl

sms d\ dnx>- dbuw\oy

)

@ .922.79197-.9919VF1AV: caild - dullbl| Sloasll §8lel] iy diiso

y



