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4q

A

B

C A

D B B

E

Es.N.001RISULTATI NUMERICI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

DEFORMATA (coordinate locali)
AB y(x)EJ =
CA y(x)EJ =
DB y(x)EJ =
BE y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕD =

uE =
vE =
ϕE =
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REAZIONI IPERSTATICHE
X = WAB     Y = WCA     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕCA KCA ϕDB KDB ϕBE KBE

Relazioni di congruenza
y’AB(0) - y’CA(b) = 0
y’AB(b) - y’BE(0) = 0
y’CA(0) + 1/2WCb/EJ = 0
y’DB(0) = 0
y’DB(b) - y’BE(0) = 0
yAB(b) = 0
yCA(0) = 0
yDB(0) - δ = 0
yDB(b) - yCA(b) = 0
yBE(0) = 0

MAB = 2qx2 -X
EJy" = 2qx2 -X
EJy’ = 2/3qx3 -Xx +EJϕAB

EJy = 1/6qx4 -1/2Xx2 +EJϕABx +EJKAB

MCA = -Xx/b +Yx/b -Y
EJy" = -Xx/b +Yx/b -Y
EJy’ = -1/2Xx2/b +1/2Yx2/b -Yx +EJϕCA

EJy = -1/6Xx3/b +1/6Yx3/b -1/2Yx2 +EJϕCAx +EJKCA

MDB = -Fb +Xx/b -Yx/b +Y
EJy" = -4Fb +2EJθ +4Xx/b -4Yx/b +4Y
EJy’ = -4Fbx +2EJθx +2Xx2/b -2Yx2/b +4Yx +EJϕDB

EJy = -2Fbx2 +EJθx2 +2/3Xx3/b -2/3Yx3/b +2Yx2 +EJϕDBx +EJKDB

MBE = -3Fx +3Fb
EJy" = -3Fx +3Fb
EJy’ = -3/2Fx2 +3Fbx +EJϕBE

EJy = -1/2Fx3 +3/2Fbx2 +EJϕBEx +EJKBE

Es.N.001PROCEDIMENTO E RISULTATI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

Condizioni al contorno
ϕABb KAB ϕCAb KCA ϕDBb KDB ϕBEb KBE Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 -1 0 0 0 0 0 1/2 1/2 0
y’BA 1 0 0 0 0 0 -1 0 -1 0 -2/3
y’CA 0 0 1 0 0 0 0 0 0 1/2 0
y’DB 0 0 0 0 1 0 0 0 0 0 0
y’BD 0 0 0 0 1 0 -1 0 2 2 4
yBA 1 1 0 0 0 0 0 0 -1/2 0 -1/6

=

yCA 0 0 0 1 0 0 0 0 0 0 0
yDB 0 0 0 0 0 1 0 0 0 0 0
yBD 0 0 -1 -1 1 1 0 0 5/6 5/3 2
yBE 0 0 0 0 0 0 0 1 0 0 0

Condizioni al contorno
αTb δ

0 0
0 0
0 0
0 0
-2 0
0 0
0 0
0 1
-1 0
0 0

Soluzione
Fb3/EJ

ϕABb -8/61
ϕCAb 40/183
ϕBEb -110/183
ϕDBb 0

Xb2/EJ 208/183
KAB 65/122

=

KCA 0
KDB 1

Yb2/EJ -80/183
KBE 0

DEFORMATA (coordinate locali)
AB y(x)EJ = 65/122Fb3 -8/61xFb2 -104/183x2Fb +1/6x4q
BA y(x)EJ = 110/183xFb2 +79/183x2Fb -2/3x3F +1/6x4q
CA y(x)EJ = 40/183xFb2 +40/183x2Fb -16/61x3F
AC y(x)EJ = 32/183Fb3 +8/61xFb2 -104/183x2Fb +16/61x3F
DB y(x)EJ = Fb3 -343/183x2Fb +64/61x3F
BD y(x)EJ = 32/183Fb3 +110/183xFb2 +233/183x2Fb -64/61x3F
BE y(x)EJ = -110/183xFb2 +3/2x2Fb -1/2x3F
EB y(x)EJ = 73/183Fb3 -329/366xFb2 +1/2x3F

SPOSTAMENTI NODALI

uA = 32/183(Fb3/EJ)
vA = 65/122(Fb3/EJ)
ϕA = -8/61(Fb2/EJ)

uB = 32/183(Fb3/EJ)
vB = 0
ϕB = -110/183(Fb2/EJ)

uC = 0
vC = 65/122(Fb3/EJ)
ϕC = 40/183(Fb2/EJ)

uD = (Fb3/EJ)
vD = 0
ϕD = 0
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uE = -517/183(Fb3/EJ)
vE = 73/183(Fb3/EJ)
ϕE = 329/366(Fb2/EJ)
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AB

B

C

2q

D

B

ED

Es.N.002RISULTATI NUMERICI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

DEFORMATA (coordinate locali)
AB y(x)EJ =
BC y(x)EJ =
DB y(x)EJ =
ED y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕD =

uE =
vE =
ϕE =
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REAZIONI IPERSTATICHE
X = WAB     Y = WDB     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕBC KBC ϕDB KDB ϕED KED

Relazioni di congruenza
y’AB(0) = 0
y’AB(b) - y’DB(b) = 0
y’BC(0) - y’DB(b) = 0
y’DB(0) - y’ED(b) = 0
y’ED(0) + WEb/EJ = 0
yAB(0) - δ = 0
yBC(0) = 0
yDB(b) = 0
yED(0) = 0
yED(b) - yAB(b) = 0

MAB = 5Fx +Xx/b -X +Yx/b
EJy" = 15Fx -4EJθ +3Xx/b -3X +3Yx/b
EJy’ = 15/2Fx2 -4EJθx +3/2Xx2/b -3Xx +3/2Yx2/b +EJϕAB

EJy = 5/2Fx3 -2EJθx2 +1/2Xx3/b -3/2Xx2 +1/2Yx3/b +EJϕABx +EJKAB

MBC = -3Fx +3Fb
EJy" = -3Fx +3Fb
EJy’ = -3/2Fx2 +3Fbx +EJϕBC

EJy = -1/2Fx3 +3/2Fbx2 +EJϕBCx +EJKBC

MDB = qx2 -Y
EJy" = qx2 -Y
EJy’ = 1/3qx3 -Yx +EJϕDB

EJy = 1/12qx4 -1/2Yx2 +EJϕDBx +EJKDB

MED = -5Fx +5Fb -Xx/b +X -Yx/b
EJy" = -5Fx +5Fb -Xx/b +X -Yx/b
EJy’ = -5/2Fx2 +5Fbx -1/2Xx2/b +Xx -1/2Yx2/b +EJϕED

EJy = -5/6Fx3 +5/2Fbx2 -1/6Xx3/b +1/2Xx2 -1/6Yx3/b +EJϕEDx +EJKED

Es.N.002PROCEDIMENTO E RISULTATI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

Condizioni al contorno
ϕABb KAB ϕBCb KBC ϕDBb KDB ϕEDb KED Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 0 0 0 0 0 0 0 0 0
y’BA 1 0 0 0 -1 0 0 0 -3/2 5/2 -43/6
y’BC 0 0 1 0 -1 0 0 0 0 1 1/3
y’DB 0 0 0 0 1 0 -1 0 -1/2 1/2 5/2
y’ED 0 0 0 0 0 0 1 0 -1 0 5
yAB 0 1 0 0 0 0 0 0 0 0 0

=

yBC 0 0 0 1 0 0 0 0 0 0 0
yBD 0 0 0 0 1 1 0 0 0 -1/2 -1/12
yED 0 0 0 0 0 0 0 1 0 0 0
yDE -1 -1 0 0 0 0 1 1 4/3 -2/3 5/6

Condizioni al contorno
αTb δ

0 0
4 0
0 0
0 0
0 0
0 1
0 0
0 0
0 0
-2 0

Soluzione
Fb3/EJ

ϕABb 0
ϕDBb 383/90
ϕBCb 17/3
ϕEDb 223/90

Xb2/EJ -227/90
KAB 1

=

KBC 0
KDB -439/90
KED 0

Yb2/EJ -97/90

DEFORMATA (coordinate locali)
AB y(x)EJ = Fb3 +107/60x2Fb +7/10x3F
BA y(x)EJ = 209/60Fb3 -17/3xFb2 +233/60x2Fb -7/10x3F
BC y(x)EJ = 17/3xFb2 +3/2x2Fb -1/2x3F
CB y(x)EJ = 20/3Fb3 -43/6xFb2 +1/2x3F
DB y(x)EJ = -439/90Fb3 +383/90xFb2 +97/180x2Fb +1/12x4q
BD y(x)EJ = -17/3xFb2 +187/180x2Fb -1/3x3F +1/12x4q
ED y(x)EJ = 223/90xFb2 +223/180x2Fb -7/30x3F
DE y(x)EJ = 209/60Fb3 -383/90xFb2 +97/180x2Fb +7/30x3F

SPOSTAMENTI NODALI

uA = -(Fb3/EJ)
vA = 0
ϕA = 0

uB = -209/60(Fb3/EJ)
vB = 0
ϕB = 17/3(Fb2/EJ)

uC = -329/60(Fb3/EJ)
vC = -20/3(Fb3/EJ)
ϕC = 43/6(Fb2/EJ)

uD = -209/60(Fb3/EJ)
vD = 439/90(Fb3/EJ)
ϕD = 383/90(Fb2/EJ)
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uE = 0
vE = 439/90(Fb3/EJ)
ϕE = 223/90(Fb2/EJ)

Es.N.002
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A

B

C A

D E

3q

E

A

Es.N.003RISULTATI NUMERICI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

DEFORMATA (coordinate locali)
AB y(x)EJ =
CA y(x)EJ =
DE y(x)EJ =
EA y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕD =

uE =
vE =
ϕE =
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2F
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3q

37/6F
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E
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REAZIONI IPERSTATICHE
X = WCA     Y = WEA     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕCA KCA ϕDE KDE ϕEA KEA

Relazioni di congruenza
y’AB(0) - y’EA(b) = 0
y’CA(0) = 0
y’CA(b) - y’EA(b) = 0
y’DE(0) + 1/4WDb/EJ = 0
y’DE(b) - y’EA(0) = 0
yAB(0) = 0
yCA(0) - 4δ = 0
yDE(0) = 0
yDE(b) - yCA(b) = 0
yEA(b) = 0

MAB = 2Fx -2Fb
EJy" = 2Fx -2Fb
EJy’ = Fx2 -2Fbx +EJϕAB

EJy = 1/3Fx3 -Fbx2 +EJϕABx +EJKAB

MCA = -7/2Fx +Xx/b -X +Yx/b
EJy" = -7Fx +EJθ +2Xx/b -2X +2Yx/b
EJy’ = -7/2Fx2 +EJθx +Xx2/b -2Xx +Yx2/b +EJϕCA

EJy = -7/6Fx3 +1/2EJθx2 +1/3Xx3/b -Xx2 +1/3Yx3/b +EJϕCAx +EJKCA

MDE = 7/2Fx -7/2Fb -Xx/b +X -Yx/b
EJy" = 7/2Fx -7/2Fb -Xx/b +X -Yx/b
EJy’ = 7/4Fx2 -7/2Fbx -1/2Xx2/b +Xx -1/2Yx2/b +EJϕDE

EJy = 7/12Fx3 -7/4Fbx2 -1/6Xx3/b +1/2Xx2 -1/6Yx3/b +EJϕDEx +EJKDE

MEA = -3/2qx2 -Y
EJy" = -3/2qx2 -Y
EJy’ = -1/2qx3 -Yx +EJϕEA

EJy = -1/8qx4 -1/2Yx2 +EJϕEAx +EJKEA

Es.N.003PROCEDIMENTO E RISULTATI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

Condizioni al contorno
ϕABb KAB ϕCAb KCA ϕDEb KDE ϕEAb KEA Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 0 0 0 0 -1 0 0 1 -1/2
y’CA 0 0 1 0 0 0 0 0 0 0 0
y’AC 0 0 1 0 0 0 -1 0 -1 2 3
y’DE 0 0 0 0 1 0 0 0 -1/4 0 -7/8
y’ED 0 0 0 0 1 0 -1 0 1/2 -1/2 7/4
yAB 0 1 0 0 0 0 0 0 0 0 0

=

yCA 0 0 0 1 0 0 0 0 0 0 0
yDE 0 0 0 0 0 1 0 0 0 0 0
yED 0 0 -1 -1 1 1 0 0 1 -1/2 0
yAE 0 0 0 0 0 0 1 1 0 -1/2 1/8

Condizioni al contorno
αTb δ

0 0
0 0
-1 0
0 0
0 0
0 0
0 4
0 0

1/2 0
0 0

Soluzione
Fb3/EJ

ϕABb -9/2
ϕCAb 0
ϕEAb -1/6
ϕDEb 7/12

Xb2/EJ 35/6
KAB 0

=

KCA 4
KDE 0

Yb2/EJ 23/6
KEA 53/24

DEFORMATA (coordinate locali)
AB y(x)EJ = -9/2xFb2 -x2Fb +1/3x3F
BA y(x)EJ = -31/6Fb3 +11/2xFb2 -1/3x3F
CA y(x)EJ = 4Fb3 -16/3x2Fb +37/18x3F
AC y(x)EJ = 13/18Fb3 +9/2xFb2 +5/6x2Fb -37/18x3F
DE y(x)EJ = 7/12xFb2 +7/6x2Fb -37/36x3F
ED y(x)EJ = 13/18Fb3 +1/6xFb2 -23/12x2Fb +37/36x3F
EA y(x)EJ = 53/24Fb3 -1/6xFb2 -23/12x2Fb -1/8x4q
AE y(x)EJ = 9/2xFb2 -8/3x2Fb +1/2x3F -1/8x4q

SPOSTAMENTI NODALI

uA = 13/18(Fb3/EJ)
vA = 0
ϕA = -9/2(Fb2/EJ)

uB = 85/18(Fb3/EJ)
vB = 31/6(Fb3/EJ)
ϕB = -11/2(Fb2/EJ)

uC = 4(Fb3/EJ)
vC = 0
ϕC = 0

uD = 0
vD = -53/24(Fb3/EJ)
ϕD = 7/12(Fb2/EJ)
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uE = 13/18(Fb3/EJ)
vE = -53/24(Fb3/EJ)
ϕE = -1/6(Fb2/EJ)

Es.N.003

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07
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4q

A

B

C A

D B
B

E

Es.N.004RISULTATI NUMERICI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

DEFORMATA (coordinate locali)
AB y(x)EJ =
CA y(x)EJ =
DB y(x)EJ =
BE y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕCCA =

uD =
vD =
ϕD =

uE =
vE =
ϕE =
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C A
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D B
3F
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3F

B
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REAZIONI IPERSTATICHE
X = WAB     Y = WDB     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕCA KCA ϕDB KDB ϕBE KBE

Relazioni di congruenza
y’AB(0) - y’CA(b) = 0
y’AB(b) - y’BE(0) = 0
y’DB(0) = 0
y’DB(b) - y’BE(0) = 0
yAB(0) + 1/2VCb3/EJ = 0
yAB(b) = 0
yCA(0) = 0
yDB(0) - δ = 0
yDB(b) - yCA(b) = 0
yBE(0) = 0

MAB = -Fx +2qx2 -X +Yx/b
EJy" = -Fx +2qx2 -X +Yx/b
EJy’ = -1/2Fx2 +2/3qx3 -Xx +1/2Yx2/b +EJϕAB

EJy = -1/6Fx3 +1/6qx4 -1/2Xx2 +1/6Yx3/b +EJϕABx +EJKAB

MCA = -Xx/b
EJy" = -Xx/b
EJy’ = -1/2Xx2/b +EJϕCA

EJy = -1/6Xx3/b +EJϕCAx +EJKCA

MDB = Xx/b -Y
EJy" = 2EJθ +3/2Xx/b -3/2Y
EJy’ = 2EJθx +3/4Xx2/b -3/2Yx +EJϕDB

EJy = EJθx2 +1/4Xx3/b -3/4Yx2 +EJϕDBx +EJKDB

MBE = -3Fx +3Fb
EJy" = -3Fx +3Fb
EJy’ = -3/2Fx2 +3Fbx +EJϕBE

EJy = -1/2Fx3 +3/2Fbx2 +EJϕBEx +EJKBE

Es.N.004PROCEDIMENTO E RISULTATI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

Condizioni al contorno
ϕABb KAB ϕCAb KCA ϕDBb KDB ϕBEb KBE Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 -1 0 0 0 0 0 1/2 0 0
y’BA 1 0 0 0 0 0 -1 0 -1 1/2 -1/6
y’DB 0 0 0 0 1 0 0 0 0 0 0
y’BD 0 0 0 0 1 0 -1 0 3/4 -3/2 0
yAB 0 1 0 0 0 0 0 0 0 1/2 1/2
yBA 1 1 0 0 0 0 0 0 -1/2 1/6 0

=

yCA 0 0 0 1 0 0 0 0 0 0 0
yDB 0 0 0 0 0 1 0 0 0 0 0
yBD 0 0 -1 -1 1 1 0 0 5/12 -3/4 0
yBE 0 0 0 0 0 0 0 1 0 0 0

Condizioni al contorno
αTb δ

0 0
0 0
0 0
-2 0
0 0
0 0
0 0
0 1
-1 0
0 0

Soluzione
Fb3/EJ

ϕABb 91/138
ϕCAb 175/138
ϕDBb 0
ϕBEb 10/23
KAB -15/46

Xb2/EJ 28/23
=

KCA 0
KDB 1

Yb2/EJ 38/23
KBE 0

DEFORMATA (coordinate locali)
AB y(x)EJ = -15/46Fb3 +91/138xFb2 -14/23x2Fb +5/46x3F +1/6x4q
BA y(x)EJ = -10/23xFb2 +33/46x2Fb -107/138x3F +1/6x4q
CA y(x)EJ = 175/138xFb2 -14/69x3F
AC y(x)EJ = 49/46Fb3 -91/138xFb2 -14/23x2Fb +14/69x3F
DB y(x)EJ = Fb3 -11/46x2Fb +7/23x3F
BD y(x)EJ = 49/46Fb3 -10/23xFb2 +31/46x2Fb -7/23x3F
BE y(x)EJ = 10/23xFb2 +3/2x2Fb -1/2x3F
EB y(x)EJ = 33/23Fb3 -89/46xFb2 +1/2x3F

SPOSTAMENTI NODALI

uA = 49/46(Fb3/EJ)
vA = -15/46(Fb3/EJ)
ϕA = 91/138(Fb2/EJ)

uB = 49/46(Fb3/EJ)
vB = 0
ϕB = 10/23(Fb2/EJ)

uC = 0
vC = -15/46(Fb3/EJ)
ϕCCA = 175/138(Fb2/EJ)

uD = (Fb3/EJ)
vD = 0
ϕD = 0
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uE = -89/46(Fb3/EJ)
vE = 33/23(Fb3/EJ)
ϕE = 89/46(Fb2/EJ)

Es.N.004

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07
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Es.N.005RISULTATI NUMERICI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

DEFORMATA (coordinate locali)
AB y(x)EJ =
CA y(x)EJ =
DE y(x)EJ =
EA y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕDDE =

uE =
vE =
ϕE =
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REAZIONI IPERSTATICHE
X = WCA     Y = WEA     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕCA KCA ϕDE KDE ϕEA KEA

Relazioni di congruenza
y’AB(0) - y’EA(b) = 0
y’CA(0) = 0
y’CA(b) - y’EA(b) = 0
y’DE(b) - y’EA(0) = 0
yAB(0) + 2δ = 0
yCA(0) = 0
yDE(0) = 0
yDE(b) - yCA(b) - 4δ = 0
yEA(0) - 1/4VDb3/EJ = 0
yEA(b) + 2δ = 0

MAB = 4Fx -4Fb
EJy" = 4Fx -4Fb
EJy’ = 2Fx2 -4Fbx +EJϕAB

EJy = 2/3Fx3 -2Fbx2 +EJϕABx +EJKAB

MCA = -X +Yx/b
EJy" = 3EJθ -4/3X +4/3Yx/b
EJy’ = 3EJθx -4/3Xx +2/3Yx2/b +EJϕCA

EJy = 3/2EJθx2 -2/3Xx2 +2/9Yx3/b +EJϕCAx +EJKCA

MDE = -Yx/b
EJy" = -Yx/b
EJy’ = -1/2Yx2/b +EJϕDE

EJy = -1/6Yx3/b +EJϕDEx +EJKDE

MEA = -9/2Fx -1/2qx2 +Xx/b -Y
EJy" = -9/2Fx -1/2qx2 +Xx/b -Y
EJy’ = -9/4Fx2 -1/6qx3 +1/2Xx2/b -Yx +EJϕEA

EJy = -3/4Fx3 -1/24qx4 +1/6Xx3/b -1/2Yx2 +EJϕEAx +EJKEA

Es.N.005PROCEDIMENTO E RISULTATI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

Condizioni al contorno
ϕABb KAB ϕCAb KCA ϕDEb KDE ϕEAb KEA Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 0 0 0 0 -1 0 -1/2 1 -29/12
y’CA 0 0 1 0 0 0 0 0 0 0 0
y’AC 0 0 1 0 0 0 -1 0 -11/6 5/3 -29/12
y’ED 0 0 0 0 1 0 -1 0 0 -1/2 0
yAB 0 1 0 0 0 0 0 0 0 0 0
yCA 0 0 0 1 0 0 0 0 0 0 0

=

yDE 0 0 0 0 0 1 0 0 0 0 0
yED 0 0 -1 -1 1 1 0 0 2/3 -7/18 0
yEA 0 0 0 0 0 0 0 1 1/4 0 9/8
yAE 0 0 0 0 0 0 1 1 1/6 -1/2 19/24

Condizioni al contorno
αTb δ

0 0
0 0
-3 0
0 0
0 -2
0 0
0 0

3/2 0
0 0
0 -2

Soluzione
Fb3/EJ

ϕABb -5/2
ϕCAb 0
ϕEAb -19/12
ϕDEb -29/24
KAB -2
KCA 0

=

KDE 0
Xb2/EJ 9/2

KEA 0
Yb2/EJ 3/4

DEFORMATA (coordinate locali)
AB y(x)EJ = -2Fb3 -5/2xFb2 -2x2Fb +2/3x3F
BA y(x)EJ = -35/6Fb3 +9/2xFb2 -2/3x3F
CA y(x)EJ = -3/2x2Fb +1/6x3F
AC y(x)EJ = -4/3Fb3 +5/2xFb2 -x2Fb -1/6x3F
DE y(x)EJ = -29/24xFb2 -1/8x3F
ED y(x)EJ = -4/3Fb3 +19/12xFb2 -3/8x2Fb +1/8x3F
EA y(x)EJ = -19/12xFb2 -3/8x2Fb -1/24x4q
AE y(x)EJ = -2Fb3 +5/2xFb2 -5/8x2Fb +1/6x3F -1/24x4q

SPOSTAMENTI NODALI

uA = -4/3(Fb3/EJ)
vA = 2(Fb3/EJ)
ϕA = -5/2(Fb2/EJ)

uB = 2/3(Fb3/EJ)
vB = 35/6(Fb3/EJ)
ϕB = -9/2(Fb2/EJ)

uC = 0
vC = 2(Fb3/EJ)
ϕC = 0

uD = 0
vD = 0
ϕDDE = -29/24(Fb2/EJ)
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uE = -4/3(Fb3/EJ)
vE = 0
ϕE = -19/12(Fb2/EJ)
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AB

q

B

C

C

D

EC

Es.N.006RISULTATI NUMERICI
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DEFORMATA (coordinate locali)
AB y(x)EJ =
BC y(x)EJ =
CD y(x)EJ =
EC y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕD =

uE =
vE =
ϕE =
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151/28F
127/28Fb
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6/7Fb

AB

q
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F
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5/14Fb

B

C

2F
2Fb

2F

C

D

3F

151/28F
197/28Fb

3F

151/28F
23/14Fb

EC
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15 Fb3/EJ
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REAZIONI IPERSTATICHE
X = WAB     Y = WBC     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕBC KBC ϕCD KCD ϕEC KEC

Relazioni di congruenza
y’AB(0) + 1/3WAb/EJ = 0
y’AB(b) - y’BC(0) = 0
y’BC(b) - y’EC(b) = 0
y’CD(0) - y’EC(b) = 0
y’EC(0) + 4δ/b = 0
yAB(0) = 0
yBC(b) = 0
yCD(0) = 0
yEC(0) = 0
yEC(b) - yAB(b) = 0

MAB = Xx/b -X -Yx/b
EJy" = Xx/b -X -Yx/b
EJy’ = 1/2Xx2/b -Xx -1/2Yx2/b +EJϕAB

EJy = 1/6Xx3/b -1/2Xx2 -1/6Yx3/b +EJϕABx +EJKAB

MBC = -1/2qx2 -Y
EJy" = -1/2qx2 -Y
EJy’ = -1/6qx3 -Yx +EJϕBC

EJy = -1/24qx4 -1/2Yx2 +EJϕBCx +EJKBC

MCD = 2Fx -2Fb
EJy" = 2Fx -2Fb
EJy’ = Fx2 -2Fbx +EJϕCD

EJy = 1/3Fx3 -Fbx2 +EJϕCDx +EJKCD

MEC = 5/2Fb -Xx/b +X +Yx/b
EJy" = 5/2Fb -3EJθ -Xx/b +X +Yx/b
EJy’ = 5/2Fbx -3EJθx -1/2Xx2/b +Xx +1/2Yx2/b +EJϕEC

EJy = 5/4Fbx2 -3/2EJθx2 -1/6Xx3/b +1/2Xx2 +1/6Yx3/b +EJϕECx +EJKEC

Es.N.006PROCEDIMENTO E RISULTATI
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Condizioni al contorno
ϕABb KAB ϕBCb KBC ϕCDb KCD ϕECb KEC Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 0 0 0 0 0 0 1/3 0 0
y’BA 1 0 -1 0 0 0 0 0 -1/2 -1/2 0
y’CB 0 0 1 0 0 0 -1 0 -1/2 -3/2 8/3
y’CD 0 0 0 0 1 0 -1 0 -1/2 -1/2 5/2
y’EC 0 0 0 0 0 0 1 0 0 0 0
yAB 0 1 0 0 0 0 0 0 0 0 0

=

yCB 0 0 1 1 0 0 0 0 0 -1/2 1/24
yCD 0 0 0 0 0 1 0 0 0 0 0
yEC 0 0 0 0 0 0 0 1 0 0 0
yCE -1 -1 0 0 0 0 1 1 2/3 1/3 -5/4

Condizioni al contorno
αTb δ

0 0
0 0
-3 0
-3 0
0 -4
0 0
0 0
0 0
0 0

3/2 0

Soluzione
Fb3/EJ

ϕABb -127/84
ϕBCb -563/168
ϕECb -4
ϕCDb -149/56

Xb2/EJ 127/28
KAB 0

=

KBC 83/28
KCD 0
KEC 0

Yb2/EJ -6/7

DEFORMATA (coordinate locali)
AB y(x)EJ = -127/84xFb2 -127/56x2Fb +151/168x3F
BA y(x)EJ = -121/42Fb3 +563/168xFb2 +3/7x2Fb -151/168x3F
BC y(x)EJ = 83/28Fb3 -563/168xFb2 +3/7x2Fb -1/24x4q
CB y(x)EJ = 149/56xFb2 +5/28x2Fb +1/6x3F -1/24x4q
CD y(x)EJ = -149/56xFb2 -x2Fb +1/3x3F
DC y(x)EJ = -559/168Fb3 +205/56xFb2 -1/3x3F
EC y(x)EJ = -4xFb2 +113/56x2Fb -151/168x3F
CE y(x)EJ = -121/42Fb3 +149/56xFb2 -19/28x2Fb +151/168x3F

SPOSTAMENTI NODALI

uA = 0
vA = 83/28(Fb3/EJ)
ϕA = -127/84(Fb2/EJ)

uB = 121/42(Fb3/EJ)
vB = 83/28(Fb3/EJ)
ϕB = -563/168(Fb2/EJ)

uC = 121/42(Fb3/EJ)
vC = 0
ϕC = -149/56(Fb2/EJ)

uD = 247/42(Fb3/EJ)
vD = -559/168(Fb3/EJ)
ϕD = -205/56(Fb2/EJ)
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uE = 0
vE = 0
ϕE = -4(Fb2/EJ)
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AB

B

C

4q
D

B

ED
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DEFORMATA (coordinate locali)
AB y(x)EJ =
BC y(x)EJ =
DB y(x)EJ =
ED y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕD =

uE =
vE =
ϕEED =
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ED
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REAZIONI IPERSTATICHE
X = WAB     Y = WDB     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕBC KBC ϕDB KDB ϕED KED

Relazioni di congruenza
y’AB(0) + 3δ/b = 0
y’AB(b) - y’DB(b) = 0
y’BC(0) - y’DB(b) = 0
y’DB(0) - y’ED(b) = 0
yAB(0) = 0
yBC(0) = 0
yDB(0) = 0
yDB(b) = 0
yED(0) - HEb3/EJ = 0
yED(b) - yAB(b) = 0

MAB = -X +Yx/b
EJy" = -2EJθ -2/3X +2/3Yx/b
EJy’ = -2EJθx -2/3Xx +1/3Yx2/b +EJϕAB

EJy = -EJθx2 -1/3Xx2 +1/9Yx3/b +EJϕABx +EJKAB

MBC = -Fx +Fb
EJy" = -Fx +Fb
EJy’ = -1/2Fx2 +Fbx +EJϕBC

EJy = -1/6Fx3 +1/2Fbx2 +EJϕBCx +EJKBC

MDB = 2qx2 +Xx/b -Y
EJy" = 2qx2 +Xx/b -Y
EJy’ = 2/3qx3 +1/2Xx2/b -Yx +EJϕDB

EJy = 1/6qx4 +1/6Xx3/b -1/2Yx2 +EJϕDBx +EJKDB

MED = -Yx/b
EJy" = -Yx/b
EJy’ = -1/2Yx2/b +EJϕED

EJy = -1/6Yx3/b +EJϕEDx +EJKED

Es.N.007PROCEDIMENTO E RISULTATI
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Condizioni al contorno
ϕABb KAB ϕBCb KBC ϕDBb KDB ϕEDb KED Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 0 0 0 0 0 0 0 0 0
y’BA 1 0 0 0 -1 0 0 0 -7/6 4/3 2/3
y’BC 0 0 1 0 -1 0 0 0 -1/2 1 2/3
y’DB 0 0 0 0 1 0 -1 0 0 1/2 0
yAB 0 1 0 0 0 0 0 0 0 0 0
yBC 0 0 0 1 0 0 0 0 0 0 0

=

yDB 0 0 0 0 0 1 0 0 0 0 0
yBD 0 0 0 0 1 1 0 0 1/6 -1/2 -1/6
yED 0 0 0 0 0 0 0 1 0 -1 0
yDE -1 -1 0 0 0 0 1 1 1/3 -5/18 0

Condizioni al contorno
αTb δ

0 -3
2 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
-1 0

Soluzione
Fb3/EJ

ϕABb -3
ϕDBb 37/201
ϕBCb -66/67
ϕEDb -241/402
KAB 0
KBC 0

=

KDB 0
Xb2/EJ -456/67

KED -105/67
Yb2/EJ -105/67

DEFORMATA (coordinate locali)
AB y(x)EJ = -3xFb2 +85/67x2Fb -35/201x3F
BA y(x)EJ = -383/201Fb3 +66/67xFb2 +50/67x2Fb +35/201x3F
BC y(x)EJ = -66/67xFb2 +1/2x2Fb -1/6x3F
CB y(x)EJ = -131/201Fb3 +65/134xFb2 +1/6x3F
DB y(x)EJ = 37/201xFb2 +105/134x2Fb -76/67x3F +1/6x4q
BD y(x)EJ = 66/67xFb2 -217/134x2Fb +94/201x3F +1/6x4q
ED y(x)EJ = -105/67Fb3 -241/402xFb2 +35/134x3F
DE y(x)EJ = -383/201Fb3 -37/201xFb2 +105/134x2Fb -35/134x3F

SPOSTAMENTI NODALI

uA = 0
vA = 0
ϕA = -3(Fb2/EJ)

uB = 383/201(Fb3/EJ)
vB = 0
ϕB = -66/67(Fb2/EJ)

uC = -421/201(Fb3/EJ)
vC = 131/201(Fb3/EJ)
ϕC = -65/134(Fb2/EJ)
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uD = 383/201(Fb3/EJ)
vD = 0
ϕD = 37/201(Fb2/EJ)

uE = 105/67(Fb3/EJ)
vE = 0
ϕEED = -241/402(Fb2/EJ)

Es.N.007

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07
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AB

B

C

2q
D

B

ED

Es.N.008RISULTATI NUMERICI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

DEFORMATA (coordinate locali)
AB y(x)EJ =
BC y(x)EJ =
DB y(x)EJ =
ED y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕD =

uE =
vE =
ϕEED =
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134/25F

28/25F
116/25Fb

134/25F

28/25F
144/25Fb

AB

3F
3Fb

3F

B

C

2q

9/25F

28/25F
28/25Fb

59/25F

28/25F
6/25Fb

D

B

9/25F

28/25F

9/25F

28/25F
28/25Fb

ED
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6 Fb3/EJ
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B

C

D

E
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4 F
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REAZIONI IPERSTATICHE
X = WAB     Y = WDB     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕBC KBC ϕDB KDB ϕED KED

Relazioni di congruenza
y’AB(0) = 0
y’AB(b) - y’DB(b) = 0
y’BC(0) - y’DB(b) = 0
y’DB(0) - y’ED(b) = 0
yAB(0) - δ = 0
yBC(0) = 0
yDB(0) - 1/4VEb3/EJ = 0
yDB(b) = 0
yED(0) = 0
yED(b) - yAB(b) + 2δ = 0

MAB = -X +Yx/b
EJy" = -4EJθ -3/4X +3/4Yx/b
EJy’ = -4EJθx -3/4Xx +3/8Yx2/b +EJϕAB

EJy = -2EJθx2 -3/8Xx2 +1/8Yx3/b +EJϕABx +EJKAB

MBC = -3Fx +3Fb
EJy" = -3Fx +3Fb
EJy’ = -3/2Fx2 +3Fbx +EJϕBC

EJy = -1/2Fx3 +3/2Fbx2 +EJϕBCx +EJKBC

MDB = 5Fx +qx2 +Xx/b -Y
EJy" = 5Fx +qx2 +Xx/b -Y
EJy’ = 5/2Fx2 +1/3qx3 +1/2Xx2/b -Yx +EJϕDB

EJy = 5/6Fx3 +1/12qx4 +1/6Xx3/b -1/2Yx2 +EJϕDBx +EJKDB

MED = -Yx/b
EJy" = -Yx/b
EJy’ = -1/2Yx2/b +EJϕED

EJy = -1/6Yx3/b +EJϕEDx +EJKED

Es.N.008PROCEDIMENTO E RISULTATI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

Condizioni al contorno
ϕABb KAB ϕBCb KBC ϕDBb KDB ϕEDb KED Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 0 0 0 0 0 0 0 0 0
y’BA 1 0 0 0 -1 0 0 0 -5/4 11/8 17/6
y’BC 0 0 1 0 -1 0 0 0 -1/2 1 17/6
y’DB 0 0 0 0 1 0 -1 0 0 1/2 0
yAB 0 1 0 0 0 0 0 0 0 0 0
yBC 0 0 0 1 0 0 0 0 0 0 0

=

yDB 0 0 0 0 0 1 0 0 1/4 0 -5/4
yBD 0 0 0 0 1 1 0 0 1/6 -1/2 -11/12
yED 0 0 0 0 0 0 0 1 0 0 0
yDE -1 -1 0 0 0 0 1 1 3/8 -7/24 0

Condizioni al contorno
αTb δ

0 0
4 0
0 0
0 0
0 1
0 0
0 0
0 0
0 0
-2 0

Soluzione
Fb3/EJ

ϕABb 0
ϕDBb 38/75
ϕBCb -1/10
ϕEDb 16/15
KAB 1
KBC 0

=

KDB -9/100
Xb2/EJ -116/25

KED 0
Yb2/EJ 28/25

DEFORMATA (coordinate locali)
AB y(x)EJ = Fb3 -13/50x2Fb +7/50x3F
BA y(x)EJ = 22/25Fb3 +1/10xFb2 +4/25x2Fb -7/50x3F
BC y(x)EJ = -1/10xFb2 +3/2x2Fb -1/2x3F
CB y(x)EJ = 9/10Fb3 -7/5xFb2 +1/2x3F
DB y(x)EJ = -9/100Fb3 +38/75xFb2 -14/25x2Fb +3/50x3F +1/12x4q
BD y(x)EJ = 1/10xFb2 +3/25x2Fb -59/150x3F +1/12x4q
ED y(x)EJ = 16/15xFb2 -14/75x3F
DE y(x)EJ = 22/25Fb3 -38/75xFb2 -14/25x2Fb +14/75x3F

SPOSTAMENTI NODALI

uA = -(Fb3/EJ)
vA = 0
ϕA = 0

uB = -22/25(Fb3/EJ)
vB = 0
ϕB = -1/10(Fb2/EJ)

uC = -72/25(Fb3/EJ)
vC = -9/10(Fb3/EJ)
ϕC = 7/5(Fb2/EJ)

uD = -22/25(Fb3/EJ)
vD = 9/100(Fb3/EJ)
ϕD = 38/75(Fb2/EJ)
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uE = 0
vE = 9/100(Fb3/EJ)
ϕEED = 16/15(Fb2/EJ)

Es.N.008

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07
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4q

A

B

C A

D B
B

E

Es.N.009RISULTATI NUMERICI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

DEFORMATA (coordinate locali)
AB y(x)EJ =
CA y(x)EJ =
DB y(x)EJ =
BE y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕD =

uE =
vE =
ϕE =
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REAZIONI IPERSTATICHE
X = WAB     Y = WCA     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕCA KCA ϕDB KDB ϕBE KBE

Relazioni di congruenza
y’AB(0) - y’CA(b) = 0
y’AB(b) - y’BE(0) = 0
y’CA(0) + WCb/EJ = 0
y’DB(0) - δ/b = 0
y’DB(b) - y’BE(0) = 0
yAB(b) = 0
yCA(0) = 0
yDB(0) = 0
yDB(b) - yCA(b) = 0
yBE(0) = 0

MAB = 2qx2 -X
EJy" = 2qx2 -X
EJy’ = 2/3qx3 -Xx +EJϕAB

EJy = 1/6qx4 -1/2Xx2 +EJϕABx +EJKAB

MCA = -Xx/b +Yx/b -Y
EJy" = -Xx/b +Yx/b -Y
EJy’ = -1/2Xx2/b +1/2Yx2/b -Yx +EJϕCA

EJy = -1/6Xx3/b +1/6Yx3/b -1/2Yx2 +EJϕCAx +EJKCA

MDB = -Fb +Xx/b -Yx/b +Y
EJy" = -1/2Fb +2EJθ +1/2Xx/b -1/2Yx/b +1/2Y
EJy’ = -1/2Fbx +2EJθx +1/4Xx2/b -1/4Yx2/b +1/2Yx +EJϕDB

EJy = -1/4Fbx2 +EJθx2 +1/12Xx3/b -1/12Yx3/b +1/4Yx2 +EJϕDBx +EJKDB

MBE = -3Fx +3Fb
EJy" = -3Fx +3Fb
EJy’ = -3/2Fx2 +3Fbx +EJϕBE

EJy = -1/2Fx3 +3/2Fbx2 +EJϕBEx +EJKBE

Es.N.009PROCEDIMENTO E RISULTATI

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

Condizioni al contorno
ϕABb KAB ϕCAb KCA ϕDBb KDB ϕBEb KBE Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 -1 0 0 0 0 0 1/2 1/2 0
y’BA 1 0 0 0 0 0 -1 0 -1 0 -2/3
y’CA 0 0 1 0 0 0 0 0 0 1 0
y’DB 0 0 0 0 1 0 0 0 0 0 0
y’BD 0 0 0 0 1 0 -1 0 1/4 1/4 1/2
yBA 1 1 0 0 0 0 0 0 -1/2 0 -1/6

=

yCA 0 0 0 1 0 0 0 0 0 0 0
yDB 0 0 0 0 0 1 0 0 0 0 0
yBD 0 0 -1 -1 1 1 0 0 1/4 1/2 1/4
yBE 0 0 0 0 0 0 0 1 0 0 0

Condizioni al contorno
αTb δ

0 0
0 0
0 0
0 1
-2 0
0 0
0 0
0 0
-1 0
0 0

Soluzione
Fb3/EJ

ϕABb 12/7
ϕCAb 25/21
ϕBEb 47/21
ϕDBb 1

Xb2/EJ 1/7
KAB -38/21

=

KCA 0
KDB 0

Yb2/EJ -25/21
KBE 0

DEFORMATA (coordinate locali)
AB y(x)EJ = -38/21Fb3 +12/7xFb2 -1/14x2Fb +1/6x4q
BA y(x)EJ = -47/21xFb2 +13/14x2Fb -2/3x3F +1/6x4q
CA y(x)EJ = 25/21xFb2 +25/42x2Fb -2/9x3F
AC y(x)EJ = 197/126Fb3 -12/7xFb2 -1/14x2Fb +2/9x3F
DB y(x)EJ = xFb2 +19/42x2Fb +1/9x3F
BD y(x)EJ = 197/126Fb3 -47/21xFb2 +11/14x2Fb -1/9x3F
BE y(x)EJ = 47/21xFb2 +3/2x2Fb -1/2x3F
EB y(x)EJ = 68/21Fb3 -157/42xFb2 +1/2x3F

SPOSTAMENTI NODALI

uA = 197/126(Fb3/EJ)
vA = -38/21(Fb3/EJ)
ϕA = 12/7(Fb2/EJ)

uB = 197/126(Fb3/EJ)
vB = 0
ϕB = 47/21(Fb2/EJ)

uC = 0
vC = -38/21(Fb3/EJ)
ϕC = 25/21(Fb2/EJ)

uD = 0
vD = 0
ϕD = (Fb2/EJ)
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uE = -181/126(Fb3/EJ)
vE = 68/21(Fb3/EJ)
ϕE = 157/42(Fb2/EJ)

Es.N.009
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DEFORMATA (coordinate locali)
AB y(x)EJ =
CA y(x)EJ =
DE y(x)EJ =
EA y(x)EJ =

SPOSTAMENTI NODALI

uA =
vA =
ϕA =

uB =
vB =
ϕB =

uC =
vC =
ϕC =

uD =
vD =
ϕDDE =

uE =
vE =
ϕE =
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4F
4Fb

4F

A

B

23/8F

39/16F
99/8Fb

23/8F

39/16F
159/16Fb

C A

63/8F

39/16F

63/8F

39/16F
39/16Fb

D E

q

63/8F

39/16F
39/16Fb

55/8F

39/16F
79/16Fb

E

A
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8 Fb3/EJ
AB

C D
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10 F

10 F

15 Fb
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REAZIONI IPERSTATICHE
X = WCA     Y = WEA     

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ϕAB KAB ϕCA KCA ϕDE KDE ϕEA KEA

Relazioni di congruenza
y’AB(0) - y’EA(b) = 0
y’CA(0) - 2δ/b = 0
y’CA(b) - y’EA(b) = 0
y’DE(b) - y’EA(0) = 0
yAB(0) = 0
yCA(0) = 0
yDE(0) + 1/3HDb3/EJ = 0
yDE(b) - yCA(b) = 0
yEA(0) = 0
yEA(b) = 0

MAB = 4Fx -4Fb
EJy" = 4Fx -4Fb
EJy’ = 2Fx2 -4Fbx +EJϕAB

EJy = 2/3Fx3 -2Fbx2 +EJϕABx +EJKAB

MCA = -X +Yx/b
EJy" = 3EJθ -1/3X +1/3Yx/b
EJy’ = 3EJθx -1/3Xx +1/6Yx2/b +EJϕCA

EJy = 3/2EJθx2 -1/6Xx2 +1/18Yx3/b +EJϕCAx +EJKCA

MDE = -Yx/b
EJy" = -Yx/b
EJy’ = -1/2Yx2/b +EJϕDE

EJy = -1/6Yx3/b +EJϕDEx +EJKDE

MEA = -9/2Fx -1/2qx2 +Xx/b -Y
EJy" = -9/2Fx -1/2qx2 +Xx/b -Y
EJy’ = -9/4Fx2 -1/6qx3 +1/2Xx2/b -Yx +EJϕEA

EJy = -3/4Fx3 -1/24qx4 +1/6Xx3/b -1/2Yx2 +EJϕEAx +EJKEA
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Condizioni al contorno
ϕABb KAB ϕCAb KCA ϕDEb KDE ϕEAb KEA Xb2/EJ Yb2/EJ Fb3/EJ

y’AB 1 0 0 0 0 0 -1 0 -1/2 1 -29/12
y’CA 0 0 1 0 0 0 0 0 0 0 0
y’AC 0 0 1 0 0 0 -1 0 -5/6 7/6 -29/12
y’ED 0 0 0 0 1 0 -1 0 0 -1/2 0
yAB 0 1 0 0 0 0 0 0 0 0 0
yCA 0 0 0 1 0 0 0 0 0 0 0

=

yDE 0 0 0 0 0 1 0 0 0 -1/3 0
yED 0 0 -1 -1 1 1 0 0 1/6 -2/9 0
yEA 0 0 0 0 0 0 0 1 0 0 0
yAE 0 0 0 0 0 0 1 1 1/6 -1/2 19/24

Condizioni al contorno
αTb δ

0 0
0 2
-3 0
0 0
0 0
0 0
0 0

3/2 0
0 0
0 0

Soluzione
Fb3/EJ

ϕABb 41/32
ϕCAb 2
ϕEAb -5/96
ϕDEb 7/6
KAB 0
KCA 0

=

KDE 13/16
Xb2/EJ 99/8

KEA 0
Yb2/EJ 39/16

DEFORMATA (coordinate locali)
AB y(x)EJ = 41/32xFb2 -2x2Fb +2/3x3F
BA y(x)EJ = -5/96Fb3 +23/32xFb2 -2/3x3F
CA y(x)EJ = 2xFb2 -9/16x2Fb +13/96x3F
AC y(x)EJ = 151/96Fb3 -41/32xFb2 -5/32x2Fb -13/96x3F
DE y(x)EJ = 13/16Fb3 +7/6xFb2 -13/32x3F
ED y(x)EJ = 151/96Fb3 +5/96xFb2 -39/32x2Fb +13/32x3F
EA y(x)EJ = -5/96xFb2 -39/32x2Fb +21/16x3F -1/24x4q
AE y(x)EJ = -41/32xFb2 +79/32x2Fb -55/48x3F -1/24x4q

SPOSTAMENTI NODALI

uA = 151/96(Fb3/EJ)
vA = 0
ϕA = 41/32(Fb2/EJ)

uB = 343/96(Fb3/EJ)
vB = 5/96(Fb3/EJ)
ϕB = -23/32(Fb2/EJ)

uC = 0
vC = 0
ϕC = 2(Fb2/EJ)

uD = 13/16(Fb3/EJ)
vD = 0
ϕDDE = 7/6(Fb2/EJ)
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uE = 151/96(Fb3/EJ)
vE = 0
ϕE = -5/96(Fb2/EJ)

Es.N.010

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07



Es.N.010

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07

Es.N.010

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07


