Chapter Vb

Beams — internal actions
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Comparison of internal force diagrams of concentrated and

distributed load situations.
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relation of shear force and bending moment
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recalling example 5.2
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Draw the shear force and bending moment
diagrams.
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example 5.3

Draw the shear force and bending moment

diagram.

external equilibrium
MA=0: -wL(L/2)+Ma =0
— Ma = w L2/2

YFy=0: Ay—wL=0

—> Ay =wL
internal equilibrium
dMx=0: Mx+wx (x/2)=0

—> Mx = -w x2/2
YFy=0: Vx—wx=0

— Vx =W X

R=wx
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example 5.3

Draw the shear force and bending moment w(X)
diagram.
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example 5.3

Draw the shear force and bending moment w(X)
diagram.
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example 5.4

Determine the max. and min. ber.1ding W ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
moment and draw the moment diagram. -
Determine the appropriate ratioofa : b é ic é
concerning the most economic design of the ﬂ\ ﬁg
beam having a constant cross section. } | | }
a b a
From external equilibrium:
A=B=w(2a+Db)/2
X2 JR = wx
From internal equilibrium: :
W(X
MAa=Ms=-wa?/2 ( )‘|' y Vv v :li}MXA
X
Mc =-w (a+b/2)?/2 + A b/2 = w/2 (b%/4 — a?) Vi
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example 5.4

Determine the max. and min. ber.1ding W ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
moment and draw the moment diagram. =
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example 5.4

Determine the max. and min. ber.1ding W ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
moment and draw the moment diagram. -
Determine the appropriate ratioofa : b é ic é
concerning the most economic design of the ﬂ\ %
beam having a constant cross section. } | | }
a b a
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example 5.4

Determine the max. and min. bending W ‘ ‘ ‘ ‘ ‘ J ‘ ‘
moment and draw the moment diagram. -
Determine the appropriate ratioofa : b é ic é
concerning the most economic design of the ﬂ\ ﬁ;
beam having a constant cross section. } | | }
a b a
Mc = wb?/16
A
whb2/8
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example 5.5

Determine the prestress force F in the
facade structure for the most economic
design of the slab support beam with a
constant cross section if w = 10 kN/m.
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example 5.5

Determine the prestress force F in the W ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
facade structure for the most economic =
design of the slab support beam with a ;é : PN
constant cross section if w = 10 kN/m. F* ﬂ\ 'C F FL
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example 5.5

Determine the prestress force F in the
facade structure for the most economic W ‘ ‘ ‘ ‘ .c':‘ ‘ ‘ ‘

design of the slab support beam with a ;é : PN
1 7
| |

constant cross section if w = 10 kN/m.

|
2m 9m 2m
From internal equilibrium:
Ma=Me=-F20m-w((20m)2/2=-F 2.0 m-20kNm

Mc = Ma + w (9.0 m)2/ 8
me ()

Economic design demands:
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example 5.5

Determine the prestress force F in the
facade structure for the most economic W ‘ ‘ ‘ ‘ .c':‘ ‘ ‘ ‘

design of the slab support beam with a ;é : PN
1 7
| |

constant cross section if w = 10 kN/m.

2m 9m 2m
F=15.3kN
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example 5.6

The given bridge structure is subjected to a distributed vertical load of w = 20 kN/m.

Determine the support reactions and the moment diagram.
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example 5.6

The given bridge structure is subjected to a distributed load of w = 20 kN/m.

Determine the support reactions and the moment diagram.
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example 5.6

The given bridge structure is subjected to a distributed load of w = 20 kN/m.

Determine the support reactions and the moment diagram.
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example 5.6

The given bridge structure is subjected to a distributed load of w = 20 kN/m.

Determine the support reactions and the moment diagram.
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example 5.6

The given bridge structure is subjected to a distributed load of w = 20 kN/m.

Determine the support reactions and the moment diagram.
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example 5.6

The given bridge structure is subjected to a distributed load of w = 20 kN/m.

Determine the support reactions and the moment diagram.
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example 5.6

Shear force and moment diagram.
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example 5.7

In the bridge structure (example 5.6) the pin joints are now moved symmetrically to the
outer spans (see image).

Determine the moment diagram and sketch an ideal shape for the bridge truss structure.
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example 5.7

In the bridge structure (example 5.6) the pin joints are now moved symmetrically to the

outer spans (see image).

Determine the moment diagram and sketch an ideal shape for the bridge truss structure.
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comparison of example 5.7 and 5.6:
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design proposal
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