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Assignment 1.1

Solve the hyperstatic structure shown in the figure subjected to the indicated loads.
The axial stiffness EA of the bar is equal for all bars.

L=6m, A=6cm’ E=200GPa, F=80 kN
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Assignment 1.2

Dr. Who proposes “improving” the result for the example truss of the 1* lesson by putting one
extra node, @ at the midpoint of member @) 1-3, so that it is subdivided in two different
members: (3) 1@ and (4) 3-’. His “reasoning” is that more is better. Try Dr. Who's suggestion
by hand computations and verify that the solution “blows up” because the modified master
stiffness is singular. Explain physically.
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Assignment 1.3

On “The Direct Stiffness Method™”

Consider the truss problem defined in the figure 1.1. All geometric and material properties: L, a,
E and A, as well as the applied forces P and H are to be kept as variables. This truss has 8
degrees of freedom, with six of them removable by the fixed-displacement conditions at nodes
2, 3 and 4. This structure 1s statically indeterminate as long as a # 0.

E and 4 same for
all three bars

Figure 1.1.- Truss structure. Geometry and mechanical features

1. Show that the master stiffness equations are,
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in which ¢ = cosa and s = sina. Explain from physics why the 5" row and column contain
only zeros.

2. Apply the BC's and show the 2-equation modified stiffness system.

3. Solve for the displacements uy and uyi. Check that the solution makes physical sense for
the limit cases o — 0 and o — n/2. Why does u “blow up” if H#0 and a—07?

4. Recover the axial forces in the three members. Partial answer: F® = —H/(2s) + Pc?/(1+2¢7).
Why do F" and F® “blow up” if H#0 and a—0?

6: ;ﬁoo{ A @7: c[oo 93\- cfos-— %
Vo dat (osd= ¢ amd Sn 925 e con
S, = C COA@( : -5

SQ/\@‘L = f CDJG-LT, @)
@1 = C (0 = 3

Sy



for G’\Qﬂmk @

¢ S SR 14 el cst _ s
] ! '
K < (EA Sc & sc -t . EA L3S S A
(te) st se| | sl Y leM & et
Sc - s ¢ s - s
() ) JO |© 0 O
K| - (ﬂ} o « o -\
L ©O o 00
LO -\ O (]
Al b
y y | CS ~Cg’1 25
K= .E_A_.) s ¢ ~C'S &
L ks [=ds | sl | b
1B s %
L
A (S M\a\"s <\1L 51 D\\T(\ ™ c‘" X o OB\C\\:/\
T
r'ZCS o - CS-L CIS o) o {51 - (‘15
hol s - 9 - ds -
CS‘L g.cqs 9 o o) O
K- _C'_A_ - 0 0 © o
0 o Q) (@)
‘ ) Qo
Sym. ] i
Cs ¢S J
3
- C
M e 1Pk e reds Ve has e (o /n
.
u: EUXI (A\ﬂ M)ﬁ_ u‘f\ ('(.5(3 u\/3 Uyq uy.(l
A T [ Eale [ oecel | Wis [ Ve fort



r

j‘["\ P 6 0o OO0 o o]

A-"A '\\t’, S{‘Sxﬁm \1:41 ‘nﬁ (D/M B( f{ = f //
"L. Qm‘\ T (o«ﬂ?‘e-)e\\f Oy Aie c-‘ and (’ e Sc‘le ~
‘S §(“~""€‘t\"(- an N - 015(15' fo "h'\{ R "‘\-(
(\,u?\o\c&n_e,\\—\; on X ~ axu 9t node #* 3 GIOA—P
\“G\( ANy Q fleoh on (¢ 8V4 Sy&l-e_‘v‘ |

b) e acbey 2,3 ot Y o fxd, Hewfor ke
c}up\qc‘p«/\&s on Nese  Nodey [I Lt 1€ o,

U\ = [ Ux\ um O 0 6 O 0 OI

T\'V'J -[q\ﬁa V) Ao So)-ug “e fus(— e E":?uo\“llo/\,j of
O Systew, So

ﬁ ZCsl O [UA - | K
L o) N 2(.5 u‘“ ’P

q S'D[V' s} ’l'\"b S‘U«‘cm we OL&Q;\/\

M -OL (
¢ )/
?‘t’A CS_L / BT /

Gher K=o \ whey R~ T
u;lr —) 0O M DD
lku ) -‘_ﬂ_-.——. Wi —




Tom e On St q\cdf, i/ Hfo ad K0 4y
’f W
My bl § - P

—e < @ A -
6\ =T u rﬁ,.; c S o o_’\’ Upe ¢
u'\,(' - -S C 0 9 LL‘,:
a')\,_; 0 o C \Y u}(j
! y}& h-O ol -§| < J u‘{j
tleaed Q) x| | - HL/Z&AGS - PLG/E‘\ (rt? Ca)j
U | "% 2ea e - Pls/ga €152c?)
TR O
| Wepe O ]
QLV%51MV~ A: -a,\ ~ hL Ple

Lc 2§ V4 2(_’3
E(e'vm\ @ | W 'ﬂ/(’/\ i)
Tj-‘lf < -'“L/'ZEA CS’I
Wi o
| UKy3 L o

ﬁ'w&,&‘lv\ 3: ..ax, ~ 6L
ed Q1)

Peal  form | Fo 64 4s P
L (£33




E,LQ‘*—M& @ rﬁﬂﬂ "“'/ZEA-CS = ?lc/ﬁﬂ Cr4 ZC?)
[1,, y “M 164 s = PLS/&'A (|+?c3)
g o
..a‘lq\\ o

EL’(‘@QX\W\ 0\': - u&\ = ——H‘L PLQ

——.—/-—_—

CEA s - EA CH?C?}
Axal fore £= éﬂl d = =Rl 3 P’
e 7S | 42?2

r W4+o ad Koo Rail 4 o //

[A)



