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     Assignment 1
(a) Show that the master stiffness equations are:

as

Y
.

y

16/1/1111

#
1/1/1/161 •• •• •

z••
z

@

Body
×tB fxz  Uxz 2 tx3Ux3 3 fxyuxy 4

ty3Uy3 £Y4  Uy4
(2) fyz  Uya

it ' a gtEfu.

" tea
'

' → 4¥"

fx , Uxi
•

1•
1

ty , Uyl

hysical model
tem Model ( 8D°f )

:
y

1611111111/1/1/11161

11.1111/111.11/11/1111

•BE •2  3  4
•• 3••2 ••y& I( 2)

* (2)

Il 1) (1)
IN

* JC3) (3)
§ (2)

*

JIH

• - • f =H •
1 × '

••  ••

| 1

• f =P
T ' Disconnection  and Localization

Fem  
model Bcs

Element (1)

F
-1 Ttxl kt=(

Ttytkttt→
C

X  l
Uy2

Axa - -

2 fy ,
EI Uy , -

± - C - s

• uxa sin 'f=  COSX 1
=

.

- LkTryon

FXR
- t iU×2 cos q=

- Sind
→ <

I
. FyzTry , - C →

9=t£+x Globalized Element Stiffness Equations
L

Uyi
F *r¥( , ) [ 5  →  E - 5C  IS H

%" 5.sc -5 cs

f×
,

UXI
••

.

.

± " × '

→c  (
2

cs . (2 C' 1 [ A
→  E c3 Is - (

3 H

ay . kt=E±# fyi - Uyi
1 -5 cos  5 - CS f.

"

f
l

- c5 Es  cs2.si a )LK ×2 U×2

cs
- I →  c  C

'

fydz
' Es

- is .si  c3

Ugly



Element (2)
UIZ

Uy3

Fx
,

-1 %×1

k2=(T2)tk2T2

C 5

•• .

My } Ux }
- -

fy ,
EI Uy , T±=

→  C

- L

fxz
- 1

zixz
C 5

-

In

)⇐

£93
Tly }

- s  c

Fia
Globalized Element Stiffness Equations

f"UXY
Xl

UJ
, Uy , 4=t£ a 1 121

on[2A21 -1 fy ,
EI -1

Uy ,

•• .

K =2-f.a'
[(a)aye

Uxi
[ X }Uxz(a)(2)-1 1 fy ,

-1 1UyzElement(3)f-
-1 VTXI

k3=(T3)tk3T3
5 C

Uy4
Xl

tixa - -

Esa
• .

fyi Et UY '

sing = cosxT3=- C 5ux4
- LKfixe- 1ilxacos

q
= Sind

s <

-

InfyaIlya- C s

Jl 3)

Globalized Element Stiffness Equations(3)
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The corresponding 5th row and column are the values for ux3. The reason is due to node 3  is not 
taking any horizontal force (mainly taken by the nodes 2 and 4).
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Master Stiffness Equations ( Equilibrium Rule )
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(b) Apply the BCs and show the 2-equation modified stiffness system 

(c) Solve for the displacements ux1 and uy1. Check that the solution makes physical sense for the limit 
cases alpha = 0 and alpha = 90. Why does ux1 “blow up” if  H is different than 0 and alpha = 0? 

The horizontal displacement “blow up” due to the lack of  equilibrium of  momentum around node 3.

The solution has lack of  physical meaning due to the 
infinite value for horizontal displacement. Indeed the 
horizontal displacement is constrained by bar elements 
(1) and (2).
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(d) Recover the axial forces in the three members. Why F1 and F3 “blow up” if  H is different than 0 
and alpha = 0?
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Dr. Who proposes “improving” the result for the example truss of  the 1st lesson by putting one extra 
node, 4 at the midpoint of  member (3) 1-3, so that it is subdivided in two different members: (3) 1-4 
and (4) 3-4. His “reasoning” is that more is better. Try Dr. Who suggestion by hand and verify that the 
solution “blows up” because the modified master stiffness is singular. Explain physically.

Assignment 2

The solution for the axial forces “blow up” due to the infinite 
displacement in x direction.
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Element 3 Globalized Element Stiffness Equations
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From the physical point, we are introducing a pinned joint in the 
element (3). That introduces an instability to the hole structure. 
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