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Moment of Inertia (Steiner Theorem)
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For the beam in the figure:

o Z

Compute the limit uniform load for a limit bending moment of value M
Calculate the static reaction forces and draw the bending moment law for M

The beam has 2 intermediate hinges and the 4 sections are of the same length |

% ey ¢

Symmetry

Single mechanism
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Translational Mechanism
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Movement of the leaning

beam
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Critical Sections A B C
Hyperestatic degree 1
Plastic Hinges 2

Mechanisms 3
Translational Mechanism
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Mechanism Combination

MECHANISM A B C T.x Pa T,xM_/a P, xM_/a
AB -2 3 0 1 5 5
BC 0 -1 2 1 3 3
AC -2 0 6 4 8 2
ABD +3 x BC
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Translational Mechanism

1 1 9 9
—axad+q-—axa—=-MppxI+M G+—
q><2 X q2 X 2 AX CX( zj

10Mp

3q><a2:—4MA+6MC Qp =——
3a

Pillar failure mechanism

qxlix59+q L axaﬁz—MB x3+Mc X(SJF%J

10Mp
a2

qva:—4MB+6MC dip =

Lintel Failure Mechanism

qx%axggz—Mc x9+Mp x(9+9)

12Mp

qva:—4MC+8MD dip =

ca Superior d'Enginyers de Camins, Canals i Ports



http://www.camins.upc.edu/camins/servlet/Camins.MainServlet?seccio=1
http://www.camins.upc.edu/camins/servlet/Camins.MainServlet?seccio=1

Verification of Mechanism AC

s
o
= 10 M a
g Y, xa- praX—IMp
| 5= 10Mp 3a 2

= 3a
0|2 Y, =—F y, =P
O w —_— |
] = '

—

ﬁ—fglwzp . Y20 8Mp a 10Mp a a 11,
-1 % — P"3a 2 3a 274 12 PP
=l
] _—>
<T| _J
Flo —_— |
] L Y S ; 10Mp a 2Mp a 10Mp a a 5Mp
ol P Mg = X — + X — — 5 Xx—x——Mp = <Mp
EE % . 10Mp 3a 2 3a 4 33 2 4 12
O & 3a
S
Z|35 -y, M, is not exceeded
&
wl
L
o

Escola Técnica Superior d'Enginyers de Camins, Canals i Ports


http://www.camins.upc.edu/camins/servlet/Camins.MainServlet?seccio=1
http://www.camins.upc.edu/camins/servlet/Camins.MainServlet?seccio=1

<
o
L
"
=
[©)
=
L
—
<
o
w
o
D
|_
O
D
o
-
[ep]
(U]
wl
—
s
o
L
—
<
=
L
[
<
O
=
AL
o
=2,
wl
[y
o

UNIVERSITAT POLITECNICA DE CATALUNYA

@ JIII0ngng =

Translational Mechanism
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Lintel Failure Mechanism
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