R

umIngdamalulagnszaeandsuYs
MIEeLNAIIMA
mafeuR 1 Umsanm 2561
CVE 448 Fundamental of Finite Element Method

L7

Tuil 4 na1AN WA, 2561 £221 09.00 — 12.00

o N
ANADU
Y al 1Y Y v X qve o
1. YpapuUNIMuA 3 99 3 Wil (3wl Tinasluayadiney
Y o v Y o 4 a Y ¥
2. AZHUUTIN 100 ALLUY 1?11’]111?11!6 E]’Lalﬂunﬂcl‘ﬂu1!6ﬂ'd'l‘i!!ﬁ$!ﬂ'iB»ﬂﬂﬂ!ﬁ‘llﬁﬂﬂEN'CTB‘U
° N 1 1Y Y o
3 Glumiﬂaummmmazﬂm cl‘ﬂiz’l_‘luﬂu Local lag Global 111‘1191!%1‘!
9/ @ 2 o ¥ ° & ° ¥ * e =4
4. MUUNANEHIUIVDADY NITATHAIRDL ﬂiﬂﬁﬂﬂﬂWﬂﬂUUﬂﬂ%WﬂﬂBﬂﬁﬂuvlll31ﬂiiuclﬂ"]

¥ 1 4 ¥
mind iy 3z ldsumsnasan Iny I idazuuu <07 lumsasusiedvniuluasaiv

@ A 4:' 13 o Yo = ¥ |« < d' °

5. dnAnmfinszihimsysalumsasy azlasunmsAnsanine 19d5uanlusedmnnsem
= a a A a = < A Vo

AINI3A (F) Laziinaouswimou (W) nawmudieulumamsdne wsoen lasuTnugage

TRuamwmsidluindnm
FY v
Reondodou
A9 YN FUUIYY
1ns. 02-4709147

¥ -1 Y o a a [
‘uaﬁfmu"lﬂmumi‘1J'ixmumﬂmm%nﬁ’miinTU‘ﬁmm

o 1Y a a
‘H'JﬂuWﬂWﬂ’J“lﬂ’Jﬁ'JﬂiillTﬂﬁW



1. The bar element shown in Figure 1 is uniform and has nodes 1 and 2. Let the assumed
axial displacement field have the form @ = a; + a,x°>.

a) Determine the shape functions N, and N, which 7 = N,d,, + N,d,, . (15 marks)

Given: d, and d,_ are the nodal axial displacements at node 1 and node 2, respectively.

b)Letd,, = & and d,, = 8, determine the axial displacement & and strain at ¥ = % from the

shape functions obtained from 7 = a; + a,%>. (10 marks)
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Figure 2

(a) Obtain the global stiffness matrix [K] and equation of the assemblage shown in Figure 2
by using the force/displacement matrix relationships along with the fundamental concepts of
nodal equilibrium and compatibility. (15 marks)

(b) Determine the nodal displacement of node 1, the forces in each element, and the reactions.

The axial stiffnesses for the elements 1 and 2 are k; and &, respectively. The point load P is
applied at node 1. (20 marks)

(c) Which element has the higher internal force if k, > k,? (5 marks)
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Figure 3

(a) Find the total structure stiffness equations {F } = [K ]{d } of the plane truss structure as

shown in Figure 3 by using the force/displacement relationships along with fundamental
concepts of nodal equilibrium and compatibility. (25 marks)

Let E and A be constant for both elements.

(b) Is this structure stable? Explain or prove by using the finite element concept. (10 marks)



