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REAZIONI Es.N.001 RISULTATI NUMERICI Es.N.001

E DEFORMATA (coordinate locali)
AB y(x)EJ =
CAy(X)EJ =
DB y(x)EJ =
BE y(x)EJ =

SPOSTAMENTI NODALI

Uy = Ug = Uc = Up =
Va= Vg = Ve = Vp =
dp= bg = bc = oy =
UE =

Ve

b=

4q
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REAZIONI Es.N.001 DEFORMATA E AZIONI INTERNE Es.N.001
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PROCEDIMENTO E RISULTATI

Es.N.001

REAZIONI IPERSTATICHE
X=W,; Y=W,,

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢ 5 K g dca Kea Pos Kog Pee Kee

Relazioni di congruenza
Y'a8(0) - Y'calb) =0
Y'ap(b) - Y'ge(0) =0
Y'ca(0) + 1/2W_b/EJ =0
Y'0s(0) =0

Y'oe(b) - Y'ge(0) = 0
Yas(b) =0

Yea(0) =0

Yps(0)-0=0

Yoa(b) - Yea(b) =0
Yee(0) =0

Mpg = 20x° -X

EJy" = 2gx° -X

EJy’ = 2/30x” -Xx +EJ¢ g

Edy = 1/60x* -1/2Xx° +EJ¢ ,oX +EIK g

Mca = -Xx/b +Yx/b -Y

EJy" = -Xx/b +Yx/b -Y

EJy’ = -1/2XX /b +1/2YX°/b -Yx +Edd,

Edy = -1/6Xx’Ib +1/6YX’/b -1/2Yx% +EJdc,X +EIK .,

My = -Fb +Xx/b -Yx/b +Y

EJy" = -4Fb +2EJB +4Xx/b -4Yx/b +4Y

EJy’ = -4Fbx +2EJ6x +2Xx/b -2Yx’/b +4YX +EJ¢ s

Edy = -2Fbx’ +EJ6X’ +2/3Xx°/b -2/3YX*/b +2Yx* +EJ¢eX +EIK g

Mge = -3Fx +3Fb

EJy" = -3Fx +3Fb

EJy’ = -3/2Fx” +3Fbx +EJ¢ .

Edy = -1/2Fx° +3/2Fbx’ +EJgeX +EIK e

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

PROCEDIMENTO E RISULTATI Es.N.001

Condizioni al contorno

[ dab  Kag  Ocab Koy Opsb  Kps  Opeb Koo XbY/EJ YBYEJ]  [FBY/EJ

Vs | 1 0 -1 0 0 0 0 0 2 12 0

Vea | 1 0 0 0 0 0 -1 0 -1 0 -2/13

Yea| O 0 1 0 0 0 0 0 0 1/2 0

Yes| O 0 0 0 1 0 0 0 0 0 0

Yeo | O 0 0 0 1 0 -1 0 2 2 | | 4

Yeu | 1 1 0 0 0 0 0 o 12 0 | | -1

Yea | O 0 0 1 0 0 0 0 0 0 0

Yos | O 0 0 0 0 1 0 0 0 0 0

Yoo | O 0 -1 -1 1 1 0 0 5/6  5/3 2

Yee L O 0 0 0 0 0 0 1 0 o ] | o

Condizioni al contorno Soluzione

aTb & ] [ FO¥EJ ]

0 0 ] [ bbb | [ -8/61 ]
0 0 Beab 40/183
0 0 Ogeb -110/183
0 0 dpsb 0
-2 0 Xb%EJ | _ | 208/183
0 0 Ky | | 65/122
0 0 Kea 0
0 1 Ko 1
-1 0 Yb/EJ -80/183
0 0 | | Kee | | 0O |

DEFORMATA (coordinate locali)

AB y(X)EJ = 65/122Fb° -8/61xFb” -104/183x°Fb +1/6x"q

BA y(x)EJ = 110/183xFb* +79/183x°Fb -2/3x°F +1/6x"q

CA y(X)EJ = 40/183xFb* +40/183x’Fb -16/61x°F

AC y(X)EJ = 32/183Fb’ +8/61xFb’ -104/183x°Fb +16/61x°F

DB y(x)EJ = Fb® -343/183x°Fb +64/61x’F

BD y(X)EJ = 32/183Fb°® +110/183xFb* +233/183x°Fb -64/61x°F

BE y(x)EJ = -110/183xFb’ +3/2x’Fb -1/2x°F

EB y(X)EJ = 73/183Fb°® -329/366xFb” +1/2x°F

SPOSTAMENTI NODALI

u, = 32/183(Fb*/EJ) u, = 32/183(Fh*/EJ) Uz =0 u, = (Fb*/EJ)

v, = 65/122(Fb*/EJ) V=0 V. = 65/122(Fb*/EJ) v, =0

o, = -8/61(Fb’/EJ) 0g = -110/183(Fb?/EJ) ¢ = 40/183(Fb’/EJ) bp=0

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



PROCEDIMENTO E RISULTATI Es.N.001 Es.N.001

ug = -517/183(Fh*/EJ)
V¢ = 73/183(Fb°/EJ)
g = 329/366(Fb’/EJ)

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07
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REAZIONI Es.N.002 RISULTATI NUMERICI Es.N.002

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

SPOSTAMENTI NODALI

2q
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REAZIONI

Es.N.002

o "

97/90Fb
7/5F
D A

r

97/90Fb
7/5F

%

7I5F
187/90Fb
I\ 2F

B

B_Y\

223/90Fb
7/5F

[ A

4 —T =
5F
353/90Fb
7/5F

v\;?)F

3Fb

3F

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

5F
227/90Fb
7/5F

DEFORMATA E AZIONI INTERNE

Es.N.002

1 15 Fb*/EJ

%H ——16F

Tl ———4F
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PROCEDIMENTO E RISULTATI

Es.N.002

REAZIONI IPERSTATICHE
X=W,; Y=Wy

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢ 5 K g e Kgc 9ps Kog Pep Kep

Relazioni di congruenza
Y'as(0) =0

Y as(0) - Y'oe(b) = 0
y'Bc(O) - y’DB(b) =0
y7DB(O) - y‘ED(b) =0
Y'ep(0) + Wb/EJ =0
Yap(0)-8=0

Yec(0) =0

Yps(b) =0

Yep(0) =0

Yeo(b) - Yag(b) =0

Mg = SFX +Xx/b -X +Yx/b

EJy" = 15Fx -4EJB +3Xx/b -3X +3Yx/b

EJy’ = 15/2Fx? -4EJ8x +3/2Xx%/b -3Xx +3/2YC /b +EJd g

Edy = 5/2Fx° -2EJ6x° +1/2Xx/b -3/2Xx° +1/2YxC /b +EJ¢ ;X +EIK g

Mgc = -3Fx +3Fb

EJy" = -3Fx +3Fb

EJy’ = -3/2Fx” +3Fbx +EJ¢g,

EJy = -1/2Fx° +3/2Fbx” +EJ¢gcx +EIKq

My = gX° -Y

EJy" = qx2 -Y

EJy’ = 1/30x” -YX +EJdps

Edy = 1/12gx" -1/2YX° +EJ¢ex +EIK g

Mgy = -5FX +5Fb -Xx/b +X -Yx/b
EJy" = -5Fx +5Fb -Xx/b +X -Yx/b

EJy' = -5/2Fx +5Fbx -1/2Xx°/b +Xx -1/2Yx’/b +Ed gy

EJy = -5/6Fx° +5/2Fbx’ -1/6Xx°/b +1/2Xx° -1/6YX*/b +EJdgoX +EIKgp

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

PROCEDIMENTO E RISULTATI

Es.N.002

Condizioni al contorno

[ bab  Kig  Opcb Koo Opsb  Kps  Oepb  Kep  XbY/EJ YBYEJ]  [FBY/EJ

Y| 1 0 0 0 0 0 0 0 0 0 0

Vea | 1 0 0 0 -1 0 0 0 -32 512 -43/6

Yec| O 0 1 0 -1 0 0 0 0 1 13

Yos| O 0 0 0 1 0 -1 0 -12 12 5/2

Veo | O 0 0 0 0 0 1 0 1 o | _| s

Yo | O 1 0 0 0 0 0 0 0 o | | o

Yec | O 0 0 1 0 0 0 0 0 0 0

Yoo | O 0 0 0 1 1 0 0 0 12 -1/12

Yeo | O 0 0 0 0 0 0 1 0 0 0

Yoe | -1 -1 0 0 0 0 1 1 43 213 ] | 56

Condizioni al contorno Soluzione
aTb & ] [FbYEJ]
0 0 ] [ db | [ O ]
4 0 dpsb 383/90
0 0 dcb 17/3
0 0 depb 223/90
0 0 Xb*/EJ | _ |-227/90
0 1 K | 1
0 0 Kec 0
0 0 Kog -439/90
0 0 Keo 0
2 0 | | YbYEJ | | -97/90 |

DEFORMATA (coordinate locali)

AB y(X)EJ = Fb® +107/60x°Fb +7/10x°F

BA y(X)EJ = 209/60Fb°® -17/3xFb’ +233/60x°Fb -7/10x°F

BC y(X)EJ = 17/3xFb” +3/2x°Fb -1/2X°F

CB y(X)EJ = 20/3Fb’ -43/6xFb” +1/2x°F

DB y(x)EJ = -439/90Fb’ +383/90xFb” +97/180x°Fb +1/12x"q
BD y(X)EJ = -17/3xFb’° +187/180x°Fb -1/3x°F +1/12x"q

ED y(X)EJ = 223/90xFb> +223/180x°Fb -7/30x°F

DE y(x)EJ = 209/60Fb’ -383/90xFb” +97/180x°Fb +7/30x°F

SPOSTAMENTI! NODALI
u, = -(Fh¥/EJ) U, = -209/60(Fb*/EJ)

v,=0 vg=0
$,=0 g = 17/3(Fb°/EJ)

Ug = -329/60(Fb*/EJ)
V. = -20/3(Fb°/EJ)
b = 43/6(Fb°/EJ)

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

u, = -209/60(Fb*/EJ)
v, = 439/90(Fb*/EJ)
o, = 383/90(Fb°/EJ)



PROCEDIMENTO E RISULTATI Es.N.002 Es.N.002

u:=0
V¢ = 439/90(Fb*/EJ)
g = 223/90(Fb’/EJ)
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Es.N.002 Es.N.002
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REAZIONI Es.N.003 RISULTATI NUMERICI Es.N.003

D E DEFORMATA (coordinate locali)
AB y(x)EJ =

E CAYy(X)EJ =

DE y(x)EJ =

EA y(x)EJ =

SPOSTAMENTI NODALI

Uy = Ug = Uc = Up =
Va= Vg = Ve = Vp =
dp= bg = bc = oy =
o
5] Ug =
Ve
b=
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REAZIONI Es.N.003 DEFORMATA E AZIONI INTERNE Es.N.003
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PROCEDIMENTO E RISULTATI

Es.N.003

REAZIONI IPERSTATICHE
X=Wg Y=W,

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢,5 K,z dca Kea Poe Koe Pen Kea

Relazioni di congruenza
Y'ae(0) - Yea(b) =0
Y'ea(0) =0

y'CA(b) - y’EA(b) =0
Y'pe(0) + 1/4AW,b/EJ = 0
Yoe®) - Yea(0) =0
Yas(0) =0

Yea(0) -45=0

Yoe(0) =0

Yoe(P) - Yea(b) =0
Yea(P) =0

M, = 2FX -2Fb
EJy" = 2Fx -2Fb

EJy' = Fx’ -2Fbx +EJ0 g

EJy = 1/3FX® -Fbx® +EJd 1sX +EJIK g

Mc, = -7/12Fx +Xx/b -X +Yx/b

EJy" = -7Fx +EJB +2Xx/b -2X +2Yx/b

EJy’ = -7/2Fx? +EJOX +XX°/b -2Xx +Yx’/b +EJb,

Edy = -7/6Fx° +1/2E30X% +1/3Xx°/b -Xx* +1/3Yx’[b +EJd X +EIK,

Mpe = 7/2Fx -7/2Fb -Xx/b +X -Yx/b

EJy" = 7/2Fx -7/2Fb -Xx/b +X -Yx/b

EJy' = 7/4FX" -7/2Fbx -1/2Xx%Ib +Xx -1/12Yx’Ib +EJ¢

EJy = 7/12Fx° -7/4Fbx’ -1/6Xx°/b +1/2Xx* -1/6YX’Ib +EdpeX +EIK e

Mg, = -3/20x° -Y

EJy" = —3/2qx2 -Y

EJy’ = -1/29x° -YX +EJd,

EJy = -1/8gx" -1/2Yx® +EJdg,x +EIK,,

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

PROCEDIMENTO E RISULTATI

Es.N.003

Condizioni al contorno

[ dab  Kag  Ocib Koy Opeb Ko Opab  Ken  XbY/EJ YBYEJ]  [FBY/EJ

Ve | 1 0 0 0 0 0 -1 0 0 1 -1/2

Yea| O 0 1 0 0 0 0 0 0 0 0

Y| O 0 1 0 0 0 -1 0 -1 2 3

Yee| O 0 0 0 1 0 0 0 U4 0 -718

Yeo | O 0 0 0 1 0 -1 0 2 -2 | | 74

Yo | O 1 0 0 0 0 0 0 0 o | | o

Yea | O 0 0 1 0 0 0 0 0 0 0

Yoe | O 0 0 0 0 1 0 0 0 0 0

Yeo | O 0 -1 -1 1 1 0 0 1 -2 0

Y L O 0 0 0 0 0 1 1 o 12| | 18

Condizioni al contorno Soluzione

aTb & ] [FbYEJ]

0 0 ] [ dueb | [ 972 ]
0 0 deab 0
-1 0 deab -1/6
0 0 Opeb 7/12
0 0 Xb*EJ | _ | 35/6
0 0 Ke || O
0 4 Kea 4
0 0 Koe 0
1/2 0 Yb/EJ 23/6
0 0 | | Kgn | | 53/24]

DEFORMATA (coordinate locali)

AB y(X)EJ = -9/2xFb” -x’Fb +1/3x°F

BA y(X)EJ = -31/6Fb> +11/2xFb’ -1/3x°F

CA y(X)EJ = 4Fb’ -16/3x°Fb +37/18x°F

AC y(X)EJ = 13/18Fb° +9/2xFb’ +5/6x°Fb -37/18x’F

DE y(X)EJ = 7/12xFb’ +7/6x°Fb -37/36x°F

ED y(X)EJ = 13/18Fb’ +1/6xFb” -23/12x°Fb +37/36X°F

EA y(X)EJ = 53/24Fb°® -1/6xFb® -23/12x°Fb -1/8x"q

AE y(X)EJ = 9/2xFb* -8/3x°Fb +1/2x°F -1/8x"q

SPOSTAMENTI NODALI

u, = 13/18(Fb*/EJ) ug = 85/18(Fb*/EJ) Ug = 4(Fh*/EJ) u,=0

v,=0 Vs = 31/6(Fh%/EJ) Ve=0
b, = -9/2(Fb?/EJ) g = -11/2(Fb?/EJ) 0. =0

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

v, = -53/24(Fb*/EJ)
bp = 7/12(Fb’/EJ)



PROCEDIMENTO E RISULTATI Es.N.003 Es.N.003

u; = 13/18(Fb*/EJ)
V¢ = -53/24(Fb’/EJ)
g = -1/6(Fh?/EJ)
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REAZIONI Es.N.004
E
D
B
B
c
A

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

RISULTATI NUMERICI

Es.N.004

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

SPOSTAMENTI NODALI

u, = Ug = Ug =
Va= Vg = Ve =
N bg = boca=
UE =

Ve

b=

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



REAZIONI Es.N.004 DEFORMATA E AZIONI INTERNE Es.N.004

E \
— \\
c

5 Fb*/EJ

T T T —_—

3Fb

3F
D % /B E?—'
176/23F 176/23F
38/23Fb 10/23Fb B
28/23F 28/23F <

%H ——10F

107/23F
33/23Fb
28/23F

,,,,,,,,,,
§‘ M er
|
|
|
|
|
|
|
|
|
|
|

28/23F
2823fb el £
c 7oA s\ 15/23F Rl
— A

15/23F 15/23F
28/23Fb
28/23F 28/23F C 3 4Fb
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PROCEDIMENTO E RISULTATI

Es.N.004

REAZIONI IPERSTATICHE
X=W,; Y=Wy

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢ 5 K g dca Kea Pos Kog Pee Kee

Relazioni di congruenza
Y'a8(0) - Y'calb) =0
Y'ap(b) - Y'ge(0) =0
Y'ps(0) =0

y7DB(b) - y‘BE(O) =0
¥u5(0) + 1/2V b%EJ = 0
Yap(0) =0

Yea0) =0
Yps(0)-0=0

Yos(D) - Yea(b) =0
Yee(0) =0

Mg = -Fx +20x° -X +Yx/b

EJy" = -Fx +2qx° -X +Yx/b

EJy’ = -1/2Fx% +2/3gx° -XX +1/2YX*/b +EJb g

Edy = -1/6Fx° +1/6qx" -1/2Xx% +1/6Yx’Ib +EJd 4sX +EJIK g

Mca = -Xx/b

EJy" = -Xx/b

EJy’ = -1/2Xx°/b +EJd,

EJy = -1/6Xx’Ib +EJd X +EIK ¢,

Mgg = Xx/b -Y

EJy" = 2EJ0 +3/2Xx/b -3/2Y

EJy’ = 2EJ6x +3/4Xx°/b -3/2YX +EJdpg

Edy = EJ6X° +1/4Xx°b -3/4Yx% +EJdpeX +EIKpg

Mge = -3Fx +3Fb

EJy" = -3Fx +3Fb

EJy’ = -3/2Fx” +3Fbx +EJ¢ .

EJy = -1/2Fx° +3/2Fbx’ +EJgeX +EIK e

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

PROCEDIMENTO E RISULTATI

Es.N.004

Condizioni al contorno

[ O g Kae dcab Kea dpeb Koe bgeb
V| 1 0 -1 0 0 0 0
Yea | 1 0 0 0 0 0 -1
Yos | O 0 0 0 1 0 0
Ve | O 0 0 0 1 0 -1
Yo | O 1 0 0 0 0 0
Yon | 1 1 0 0 0 0 0
Yea | O 0 0 1 0 0 0
Yos | O 0 0 0 0 1 0
Yeo | O 0 -1 -1 1 1 0
Yee L O 0 0 0 0 0 0

Condizioni al contorno
aTb 5 ]

o
o

o
O OFr OO OO OoOOo

@

P OO OO0OO0OOOOoOOo

Xb*EJ Yb*/EJ]

1/2

[FbYEJ
0 o
1/2 -1/6
0 0
-3/2 0
w2 | | 12
16 |~ 0
0 0
0 0
-3/4 0
o] | o
Soluzione
[ Fb%EJ ]
bbb | [91/138]
deab 175/138
dpsb 0
dgeb 10/23
Kig | _ | -15/46
XbYEJ | T | 28/23
Kea 0
Ko 1
YbEJ 38/23
| Kee | L 0 |

DEFORMATA (coordinate locali)

AB y(X)EJ = -15/46Fb°® +91/138xFb’ -14/23x°Fb +5/46x°F +1/6x"q

BA y(X)EJ = -10/23xFb’ +33/46x’Fb -107/138x°F +1/6x"q
CA y(X)EJ = 175/138xFb” -14/69x°F

AC y(X)EJ = 49/46Fb° -91/138xFb* -14/23x°Fb +14/69x’F
DB y(X)EJ = Fb® -11/46x°Fb +7/23x°F

BD y(X)EJ = 49/46Fb’ -10/23xFb* +31/46x°Fb -7/23x°F
BE y(x)EJ = 10/23xFb* +3/2x°Fb -1/2x°F

EB y(X)EJ = 33/23Fb’ -89/46xFb* +1/2x’F

SPOSTAMENTI NODALI

u, = 49/46(Fb*/EJ) Uy = 49/46(Fb*/EJ) Uz =0
v, = -15/46(Fh*/EJ) V=0

6, = 91/138(Fb’/EJ) g = 10/23(Fb*/EJ)

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

V. = -15/46(Fb’/EJ)
Oeea = 175/138(Fb°/EJ)

u, = (Fb*/EJ)
Vp=0
$5=0



PROCEDIMENTO E RISULTATI Es.N.004 Es.N.004

u. = -89/46(Fh*/EJ)
Ve = 33/23(Fb’/EJ)
g = 89/46(Fb’/EJ)

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

D E DEFORMATA (coordinate locali)
AB y(x)EJ =
E CAYy(X)EJ =
DE y(x)EJ =
EA y(x)EJ =

SPOSTAMENTI NODALI

u, = Ug = Ug = Up =
Va= Vg = Ve = Vp =
NS bg = bc = bope =
o u. =
Ve
b=

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



DEFORMATA E AZIONI INTERNE

Es.N.005

REAZIONI Es.N.005
D [ E
3/4Fb E
3/4F 3/4F <
3/4Fb
3/4F
\
o
|4
3/4F
5/4Fb
< F
c N < [ A N,
5F 5F
9/2Fb 15/4Fb A
3/4F 3/4F
< 4F

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07
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PROCEDIMENTO E RISULTATI

Es.N.005

REAZIONI IPERSTATICHE
X=Wg Y=W,

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢,5 K,z dca Kea Poe Koe Pen Kea

Relazioni di congruenza
Y'as(0) - Y'ea(0) = 0
Y'ea(0) =0

y'CA(b) - y’EA(b) =0
y7DE(b) - y‘EA(O) =0
Yas(0) +25=0

Yea(0) =0

Ype(0) =0

yDE(b) - yCA(b) -45=0
YeA(0) - 1/4V bYEJ = 0
Yea(0) +26=0

M, = 4Fx -4Fb
EJy" = 4Fx -4Fb

EJy' = 2FX* -4Fbx +EJ¢ g

Edy = 2/3Fx® -2Fbx’ +EJ¢ \gX +EIK g

Mea = -X +Yx/b
EJy" = 3EJ8 -4/3X +4/3Yx/b

EJy’ = 3EJ6X -4/3Xx +2/3Yx/b +EJd,

EJy = 312EJ6%” -2/3Xx° +2/9Yx’/b +EJp o, +EIK s

Mo = -Yx/b

EJy" = -Yx/b

EJy’ = -1/2Yx/b +EJd e

EJy = -1/6Yx’/b +EdpeX +EIK e

Mga = -9/2Fx -1/20x° +Xx/b -Y

EJy" = -9/2Fx -1/2gx° +Xx/b -Y

EJy’ = -9/4Fx* -1/60x° +1/2Xx°/b -YX +EJdg,

Edy = -3/4Fx° -1/240x* +1/6Xx°Ib -1/2Yx? +EJo. X +EIKg,

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

PROCEDIMENTO E RISULTATI

Es.N.005

Condizioni al contorno

[ Oasb  Kpg  bcad Ko Opeb Kpe  deb K

A XbYEJ YBUEJ]  [FBYE]

C. E

V| 1 0 0 0 0 0 -1 0 -1/2 1 [-29/12

Yea| O 0 1 0 0 0 0 0 0 0 0

Y| O 0 1 0 0 0 -1 0 -11/6 53 -29/12

Yeo | O 0 0 0 1 0 -1 0 0 -1/2 0

Yas | O 1 0 0 0 0 0 0 0 o |_| o

Yea | O 0 0 1 0 0 0 0 0 o | | o

Yoe | O 0 0 0 0 1 0 0 0 0 0

Yeo | O 0 -1 -1 1 1 0 0 213 -7/18 0

Yea | O 0 0 0 0 0 0 1 1/4 0 9/8

Y L O 0 0 0 0 0 1 1 e  -12 | | 19/24

Condizioni al contorno Soluzione

aTb & ] [FbYEJ]

0 0 ] [ bbb | [ B2 ]
0 0 deab 0
-3 0 deab -19/12
0 0 Opeb -29/24
0 -2 Kg | _ | -2
0 0 Kea || O
0 0 Kpe 0
3/2 0 Xb’/EJ 9/2
0 0 Kea 0
0 2 ] YbYEJ| | 3/4

DEFORMATA (coordinate locali)

AB y(X)EJ = -2Fb® -5/2xFb’ -2x°Fb +2/3x°F

BA y(X)EJ = -35/6Fb® +9/2xFb” -2/3x’F

CA y(X)EJ = -3/2x°Fb +1/6x°F

AC y(X)EJ = -4/3Fb® +5/2xFb° -x"Fb -1/6X°F

DE y(x)EJ = -29/24xFb” -1/8x°F

ED y(X)EJ = -4/3Fb® +19/12xFb* -3/8x°Fb +1/8x’F

EA y(X)EJ = -19/12xFb’ -3/8x°Fb -1/24x"q

AE y(X)EJ = -2Fb® +5/2xFb’ -5/8x°Fb +1/6x°F -1/24x"q

SPOSTAMENTI NODALI

u, = -4/3(Fb*/EJ) ug = 2/3(Fb*/EJ) Uz =0 u,=0

v, = 2(Fb/EJ) v, = 35/6(Fh%/EJ) Ve = 2(FbY/EJ) v, =0

o, = -5/2(Fb’/EJ) g = -9/2(Fb°/EJ) 0.=0 Bpoe = -29/24(Fb°/EJ)

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



PROCEDIMENTO E RISULTATI Es.N.005 Es.N.005

u. = -4/3(Fb*/EJ)
ve=0
g = -19/12(Fb°/EJ)

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.04.07
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REAZIONI Es.N.006 RISULTATI NUMERICI Es.N.006

D DEFORMATA (coordinate locali)
AB y(x)EJ =
BC y(x)EJ =
CD y(x)EJ =
EC y(x)EJ =

SPOSTAMENTI NODALI

Uy = Ug = Uc = Up =
Va= Vg = Ve = Vp =
dp= bg = bc = oy =
UE =

Ve

b=
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REAZIONI Es.N.006 DEFORMATA E AZIONI INTERNE Es.N.006

1 15 Fb*/EJ

o
C)i c X M E

3F 3F
c A 23/14Fb 197/28Fb i 6F
AF 151/28F 151/28F

Lot = =JNIIIII
i M ——er

WM,

|

|

|

|

. |

<v B N [N\A i

B
6/7Fb 127/28Fb
Kl/st 151/28\%) C 3 8Fb
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PROCEDIMENTO E RISULTATI

REAZIONI IPERSTATICHE
X=W,; Y=Wg.

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢ 5 K,z 95c Kgc dcp Kep ec Kece

Relazioni di congruenza
Y as(0) + 1/3W,b/EJ =0
Y'a8(0) - ¥'5c(0) = 0
Y'ac(b) - Yec(b) =0
y7c|:)(0) - y,Ec(b) =0
Y'ec(0) +48/b=0
Yas(0) =0

Yac(b) =0

Yep(0) =0

Yec(0) =0

Yec(b) - Yag(b) =0

M,g = Xx/b -X -Yx/b

EJy" = Xx/b -X -Yx/b

EJy’ = 1/2Xx%/b -Xx -1/2Yx%/b +Ed¢ g

Edy = 1/6Xx’/b -1/2Xx% -1/6Yx’Ib +EJd 15X +EJIK g

Mge = -1/2g%° -Y

EJy" = -1/2gx° -Y

EJy’ = -1/69x° -YX +EJdg.

EJy = -1/24qx" -1/2Yx" +EJ¢gex +EIK e

Mcp = 2Fx -2Fb

EJy" = 2Fx -2Fb

EJy' = Fx* -2Fbx +EJ¢¢p

Edy = 1/3Fx® -Fbx* +EJ¢ X +EIK

Mge = 5/2Fb -Xx/b +X +Yx/b
EJy" = 5/2Fb -3EJ8 -Xx/b +X +Yx/b

EJy’ = 5/2Fbx -3EJ6x -1/2Xx°/b +Xx +1/2Yx’/b +Edc

EJy = 5/4Fbx? -3/2E36x -1/6Xx°/b +1/2Xx° +1/6YX’/b +EJcoX +EIK o

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

PROCEDIMENTO E RISULTATI

Es.N.006

Condizioni al contorno

[ bab  Kig  Opcb Koo Ocob  Kep  Oecb  Kee XbY/EJ YBYEJ]  [FBYEJ

Ve | 1 0 0 0 0 0 0 0 13 0 0

Yea | 1 0 -1 0 0 0 0 0 -2 -1 0

Yes| O 0 1 0 0 0 -1 0 12 -32 8/3

Yeo| O 0 0 0 1 0 -1 0 12 -1 5/2

Yee| O 0 0 0 0 0 1 0 0 o |_| o

Y | O 1 0 0 0 0 0 0 0 o | | o

Yes | O 0 1 1 0 0 0 0 0o -1/2 1/24

Yoo | O 0 0 0 0 1 0 0 0 0 0

Yee | O 0 0 0 0 0 0 1 0 0 0

Yee | -1 -1 0 0 0 0 1 1 23 13 | | -5/4

Condizioni al contorno Soluzione

aTb & ] [ FO¥EJ ]

0 0 ] [ bbb | [-127/84]
0 0 Db -563/168
-3 0 ) -4
-3 0 Bepb -149/56
0 -4 Xb%EJ | _ | 127/28
0 0 K | 0
0 0 Kge 83/28
0 0 Kep 0
0 0 Kee 0
312 0 | | YBYEJ | -6/7

DEFORMATA (coordinate locali)

AB y(X)EJ = -127/84xFb’ -127/56x°Fb +151/168x°F

BA y(X)EJ = -121/42Fb® +563/168xFb” +3/7x°Fb -151/168x°F

BC y(X)EJ = 83/28Fb’ -563/168xFh” +3/7x°Fb -1/24x"q

CB y(X)EJ = 149/56xFb” +5/28x°Fb +1/6x’F -1/24x"q

CD y(X)EJ = -149/56xFb” -x’Fb +1/3x°F

DC y(X)EJ = -559/168Fb’ +205/56xFh> -1/3x°F

EC y(X)EJ = -4xFb” +113/56x°Fb -151/168x°F

CE y(X)EJ = -121/42Fb’ +149/56xFb> -19/28x’Fb +151/168x’F

SPOSTAMENTI NODALI

u,=0 ug = 121/42(Fb*/EJ) Ug = 121/42(Fb*/EJ) U, = 247/42(Fh*/EJ)

v, = 83/28(Fb*/EJ) v, = 83/28(Fh*/EJ) Ve=0
0, = -127/84(Fb’/EJ) g = -563/168(Fb*/EJ) ¢ = -149/56(Fh’/EJ)

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

v, = -559/168(Fh*/EJ)
p, = -205/56(Fb?/EJ)



PROCEDIMENTO E RISULTATI Es.N.006 Es.N.006

u:=0
Ve =0
g = -4(Fb’/EJ)
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REAZIONI Es.N.007 RISULTATI NUMERICI Es.N.007

D E DEFORMATA (coordinate locali)
AB y(x)EJ =
° BC y(x)EJ =
DB y(x)EJ =
ED y(x)EJ =
SPOSTAMENTI NODALI
U, = Ug = U =
Va= Vg = Ve
NS bg = b=
I Up = U =
Vp Ve =
¢ = beep =
B A
B
B
c
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REAZIONI Es.N.007 DEFORMATA E AZIONI INTERNE Es.N.007

B D
D % E
456/67F 456/67F c
D 105/67Fb
gl
v |[*7 as6i67F 105/67F 105/67F
105/67Fb
105/67F
4
E
N
N
1 4 Fb’/EJ
T e e e
e T T T T
=] |
= |
E |
E |
= —
= |
= |
= :
N = 3
105/67F = |
217/67Fb
188/67F B % s oA %H oF
B ; >,
5 121/67F 121/67F
351/67Fb 456/67Fb T
(T T T T ]
v | ij 105/67F 105/67F E g
Fb = =
H =
= -
= —
H =
H =
H =
= =
=5 =
= =
= =
= =
Tl ——8F
F
—
c
C 3 ———8Fb
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PROCEDIMENTO E RISULTATI

REAZIONI IPERSTATICHE
X=W,; Y=Wy

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢ 5 K g e Kgc 9ps Kog Pep Kep

Relazioni di congruenza
Y as(0) +38/b =0
Y'ap(b) - Y'pe(b) =0
y'Bc(O) - y’DB(b) =0
y7DB(O) - y‘ED(b) =0
Yas(0) =0

Yec(0) =0

Yps(0) =0

Ype(P) =0

Yep(0) - HebEJ = 0
Yep(P) - Yas(b) =0

M,g = -X +Yx/b

EJy" = -2EJ0 -2/3X +2/3Yx/b

EJy’ = -2EJ6x -2/3XX +1/3YX’/b +EJ 5

Edy = -EJ6X* -1/3Xx% +1/9Yx*Ib +EJ \sX +EJIK g

Mg = -Fx +Fb

EJy" = -Fx +Fb

EJy’ = -1/2Fx® +Fbx +EJbge

EJy = -1/6Fx° +1/2Fbx’ +EJ¢gcx +EIKq

Mg = 20x° +Xx/b -Y

EJy" = 2qx% +Xx/b -Y

EJy’ = 2/3gx” +1/2XxX°/b -Yx +Ed¢

Edy = 1/6qx"* +1/6Xx°/b -1/2Yx* +EJpeX +EIKpg

Mgp = -Yx/b

EJy" = -Yx/b

EJy' = -1/2YX/b +EJbgp

EJy = -1/6YX’/b +EJd X +EIKgp

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

PROCEDIMENTO E RISULTATI

Es.N.007

Condizioni al contorno

[ bab  Kig  Opcb Koo Opsb  Kps  Oepb  Kep  XbY/EJ YBYEJ]  [FBY/EJ

Ve | 1 0 0 0 0 0 0 0 0 0 0

Vea | 1 0 0 0 -1 0 0 0o 716 43 2/3

Yee| O 0 1 0 -1 0 0 0 12 1 2/3

Yes | O 0 0 0 1 0 -1 0 0 1/2 0

Yas | O 1 0 0 0 0 0 0 0 o |_| o

Yec | O 0 0 1 0 0 0 0 0 o | | o

Yos | O 0 0 0 0 1 0 0 0 0 0

Yoo | O 0 0 0 1 1 0 0 16  -1/2 -1/6

Yep | O 0 0 0 0 0 0 1 0 -1 0

Yor | -1 -1 0 0 0 0 1 1 13  -5/18 | 0

Condizioni al contorno Soluzione

aTb & ] [ FO¥EJ ]

0 -3 ] [ bbb | [ -3 ]
2 0 dpgh 37/201
0 0 b -66/67
0 0 ) -241/402
0 0 K | _ 0
0 0 Kge 0
0 0 Kpg 0
0 0 Xb’/EJ -456/67
0 0 Kep -105/67
-1 0 | YbYEJ | | -105/67 |

DEFORMATA (coordinate locali)

AB y(X)EJ = -3xFb® +85/67x’Fb -35/201x°F

BA y(X)EJ = -383/201Fb® +66/67xFb> +50/67X’Fb +35/201x°F

BC y(X)EJ = -66/67xFb’ +1/2x°Fb -1/6x°F

CB y(X)EJ = -131/201Fb> +65/134xFb’ +1/6X°F

DB y(x)EJ = 37/201xFb’° +105/134x’Fb -76/67x°F +1/6x"q

BD y(X)EJ = 66/67xFb’ -217/134x°Fb +94/201x°F +1/6x"q

ED y(X)EJ = -105/67Fb® -241/402xFb’ +35/134x°F

DE y(x)EJ = -383/201Fb® -37/201xFb” +105/134x°Fb -35/134x’F

SPOSTAMENTI NODALI

u,=0 Uy = 383/201(Fh*/EJ) Ug = -421/201(Fb*/EJ)

v,=0 V=0 Ve = 131/201(Fb°/EJ)

o, = -3(Fb’/EJ) g = -66/67(Fb’/EJ) . = -65/134(Fb’/EJ)
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PROCEDIMENTO E RISULTATI Es.N.007 Es.N.007

u, = 383/201(Fb*/EJ) u. = 105/67(Fb%/EJ)
Vp=0 ve=0
p = 37/201(Fb°/EJ) Oeep = -241/402(Fb?/EJ)
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REAZIONI Es.N.008 RISULTATI NUMERICI Es.N.008

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

SPOSTAMENTI NODALI

2q

C
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REAZIONI Es.N.008
DN E
9/25F 9/25F
D E 28/25Fb
<k o 28/25F 28/25F
28/25Fb
28/25F
o
N
28/25F
6/25Fb
»| D 59/25F 5 % s oA
B <
134/25F 134/25F
B 144/25Fb 116/25Fb
.| ﬁ 28/25F 28/25F
3Fb
3F

C
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DEFORMATA E AZIONI INTERNE

Es.N.008

6 Fb*/EJ

%H ——16F

Tl ———4F

CD F———-6Fb

INNRRRRRRDARARRARRRRRRRARRANAEN]

(T Wﬁﬁg -
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PROCEDIMENTO E RISULTATI

REAZIONI IPERSTATICHE
X=W,; Y=Wy

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢ 5 K g e Kgc 9ps Kog Pep Kep

Relazioni di congruenza
Y'as(0) =0

Y as(0) - Y'oe(b) = 0
y'Bc(O) - y’DB(b) =0
y7DB(O) - y‘ED(b) =0
Yas(0)-8=0

Yec(0) =0

Yps(0) - 1/4Vh*EJ = 0
Yos() =0

Yep(0) =0

Yeo(b) - Yap(b) +26=0

M,g = -X +Yx/b

EJy" = -4EJ6 -3/4X +3/4Yx/b

EJy' = -4EJ6X -3/4Xx +3/8YX’/b +EJb g

Edy = -2EJ6x° -3/8Xx° +1/8YX*/b +EJ¢ ;o +EIK g

Mgc = -3Fx +3Fb

EJy" = -3Fx +3Fb

EJy’ = -3/2Fx” +3Fbx +EJ¢g,

EJy = -1/2Fx° +3/2Fbx” +EJ¢gox +EIKq

My = 5FX +gx° +Xx/b -Y
EJy" = 5Fx +gx° +Xx/b -Y
EJy’ = 5/2Fx° +1/3qx° +1/2Xx°/b -Yx +EJ¢ g

Edy = 5/6Fx’ +1/12qx" +1/6Xx°/b -1/2Yx* +EJpeX +EIKpg

Mgp = -Yx/b

EJy" = -Yx/b

EJy' = -1/2YX/b +EJbgp

EJy = -1/6YxX’/b +EJ X +EIKgp

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

PROCEDIMENTO E RISULTATI

Es.N.008

Condizioni al contorno

[ bab  Kig  Opcb Koo Opsb  Kps  Oepb  Kep  XbY/EJ YBYEJ]  [FBY/EJ

Vs | 1 0 0 0 0 0 0 0 0 0 0

Vea | 1 0 0 0 -1 0 0 0 514 11/8 17/6

Yee| O 0 1 0 -1 0 0 0 12 1 17/6

Yes | O 0 0 0 1 0 -1 0 0 1/2 0

Y | O 1 0 0 0 0 0 0 0 o |_| o

Yec | O 0 0 1 0 0 0 0 0 o | | o

Yos | O 0 0 0 0 1 0 0 1/4 0 -5/4

Yoo | O 0 0 0 1 1 0 0 16  -1/2 -11/12

Yep | O 0 0 0 0 0 0 1 0 0 0

Yor | -1 -1 0 0 0 0 1 1 38 -7/24 | 0

Condizioni al contorno Soluzione

aTb & ] [FbYEJ]

0 0 ] [ db | [ O ]
4 0 dpgb 38/75
0 0 b -1/10
0 0 ) 16/15
0 1 Kig | _ 1
0 0 Kee | 0
0 0 Kpg -9/100
0 0 Xb’/EJ -116/25
0 0 Kep 0
2 0 | | YbYEJ | | 28/25 |

DEFORMATA (coordinate locali)

AB y(X)EJ = Fb® -13/50x°Fb +7/50x°F

BA y(X)EJ = 22/25Fb® +1/10xFh” +4/25x°Fb -7/50x°F

BC y(X)EJ = -1/10xFb” +3/2X’Fb -1/2x°F

CB y(X)EJ = 9/10Fb’ -7/5xFb* +1/2x°F

DB y(x)EJ = -9/100Fb® +38/75xFb’ -14/25x°Fb +3/50x°F +1/12x"q

BD y(X)EJ = 1/10xFb* +3/25x°Fb -59/150x°F +1/12x"q

ED y(X)EJ = 16/15xFb’ -14/75x°F

DE y(X)EJ = 22/25Fb°® -38/75xFb” -14/25x°Fb +14/75x°F

SPOSTAMENTI NODALI

u, = -(Fb¥/EJ) U, = -22/25(Fh*/EJ) Ug = -72/25(Fb*/EJ) u, = -22/25(Fb*/EJ)

v,=0 V=0 Ve = -9/10(Fb*/EJ) v, = 9/100(Fb*/EJ)

$,=0 g = -1/10(Fb?/EJ) ¢ = 7/5(Fb’/EJ) p, = 38/75(Fb?/EJ)

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



PROCEDIMENTO E RISULTATI Es.N.008 Es.N.008

u:=0
V¢ = 9/100(Fb*/EJ)
Oeep = 16/15(Fh*/EJ)
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REAZIONI Es.N.009 RISULTATI NUMERICI Es.N.009

E DEFORMATA (coordinate locali)
AB y(x)EJ =
CAy(X)EJ =
DB y(x)EJ =
BE y(x)EJ =

SPOSTAMENTI NODALI

Uy = Ug = Uc = Up =
Va= Vg = Ve = Vp =
dp= bg = bc = oy =
UE =

Ve

b=

D B
B
B
o
<
C A
A
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REAZIONI Es.N.009 DEFORMATA E AZIONI INTERNE Es.N.009

E P C N
“TaF ’ AN
|- E
A B
6 Fb*/EJ
[
\
\
|
|
\
\
\
|
|
\
OO
D " [ B <
> B
7F 7F —|+|—
46/21Fb 6/7Fb B —8F
4/3F 4/3F <

I

o
<

Tl ———5F

4/3F L

L areo - E
cA [ A A‘ iy

25/21Fb 1/7Fb\ﬁ

4I3F 4I3F CHY  ——am
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PROCEDIMENTO E RISULTATI

Es.N.009

REAZIONI IPERSTATICHE
X=W,; Y=W,,

DETERMINAZIONE DELLA DEFORMATA ELASTICA
Costanti di integrazione: ¢ 5 K g dca Kea Pos Kog Pee Kee

Relazioni di congruenza
Y'a8(0) - Y'calb) =0
Y'ap(b) - Y'ge(0) =0
Y'ca(0) + W.b/EJ =0
Y'oe(0)-0b=0
Y'oe(b) - Y'ge(0) =0
Yas(0) =0

Yea(0) =0

Yps(0) =0

Yoa(b) - Yea(b) =0
Yee(0) =0

Mpg = 20x° -X

EJy" = 2gx° -X

EJy’ = 2/30x” -Xx +EJ¢ g

Edy = 1/60x* -1/2Xx° +EJ¢ ,oX +EIK g

Mca = -Xx/b +Yx/b -Y

EJy" = -Xx/b +Yx/b -Y

EJy’ = -1/2XX /b +1/2YX°/b -Yx +Edd,

Edy = -1/6Xx’Ib +1/6YX’/b -1/2Yx% +EJdc,X +EIK .,

Mpg = -Fb +Xx/b -Yx/b +Y

EJy" = -1/2Fb +2EJ8 +1/2Xx/b -1/2Yx/b +1/2Y

EJy' = -1/2Fbx +2EJ6x +1/4XxX[b -1/4Yx’[b +1/2YX +EJdpg

EJy = -1/4Fbx’ +EJ6X’ +1/12Xx°/b -1/12Yx’[b +1/4YX* +EJdpex +EIKpg

Mge = -3Fx +3Fb

EJy" = -3Fx +3Fb

EJy’ = -3/2Fx” +3Fbx +EJ¢ .

EJy = -1/2Fx° +3/2Fbx’ +EJgeX +EIK e
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Condizioni al contorno

[ dab  Kag  Ocab Koy Opsb  Kps  Opeb Koo XbY/EJ YBYEJ]  [FBY/EJ

Vs | 1 0 -1 0 0 0 0 0 2 12 0

Vea | 1 0 0 0 0 0 -1 0 -1 0 -2/13

Yea| O 0 1 0 0 0 0 0 0 1 0

Yes| O 0 0 0 1 0 0 0 0 0 0

Yeo | O 0 0 0 1 0 -1 0 va  us || 12

Yeu | 1 1 0 0 0 0 0 o 12 0 | | -1

Yea | O 0 0 1 0 0 0 0 0 0 0

Yos | O 0 0 0 0 1 0 0 0 0 0

Yoo | O 0 -1 -1 1 1 0 0 14 12 1/4

Yee L O 0 0 0 0 0 0 1 0 o ] | o

Condizioni al contorno Soluzione

aTb & ] [FbYEJ]

0 0 ] [ dueb | [ 1207 ]
0 0 deab 25/21
0 0 Ogeb 47/21
0 1 Opsb 1
-2 0 Xb%EJ | | w7
0 0 Ky | |-38/21
0 0 Kea 0
0 0 Ko 0
-1 0 Yb/EJ -25/21
0 0 | | Kee | | O |

DEFORMATA (coordinate locali)

AB y(X)EJ = -38/21Fb® +12/7xFb” -1/14x°Fb +1/6x"q

BA y(X)EJ = -47/21xFb’ +13/14x°Fb -2/3x°F +1/6x’q

CA y(X)EJ = 25/21xFb* +25/42X’Fb -2/9%°F

AC y(X)EJ = 197/126Fb°® -12/7xFb* -1/14x°Fb +2/9x°F

DB y(x)EJ = xFb” +19/42x°Fb +1/9x°F

BD y(X)EJ = 197/126Fb’ -47/21xFb” +11/14x°Fb -1/9x°F

BE y(X)EJ = 47/21xFb* +3/2x°Fb -1/2x°F

EB y(X)EJ = 68/21Fb’ -157/42xFb* +1/2x°F

SPOSTAMENTI NODALI

u, = 197/126(Fb*/EJ)  u, = 197/126(Fb*EJ)  u.=0 u,=0

v, = -38/21(Fh*/EJ) V=0 V. = -38/21(Fb’/EJ) v, =0

o, = 12/7(Fb°/EJ) g = 47/21(Fb*/EJ) ¢ = 25/21(Fb?/EJ) op = (Fb°/EJ)
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PROCEDIMENTO E RISULTATI Es.N.009 Es.N.009

ug = -181/126(Fh*/EJ)
Ve = 68/21(Fb/EJ)
g = 157/42(Fb’/EJ)
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REAZIONI Es.N.010 RISULTATI NUMERICI Es.N.010

D E DEFORMATA (coordinate locali)
AB y(x)EJ =
CAy(X)EJ =
DE y(x)EJ =
EA y(x)EJ =

SPOSTAMENTI NODALI

Uy = Ug = Uc = Up =

Va= Vg = Ve = Vp =

NS bg = bc = bope =
o

UE =

Ve

b=
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REAZIONI Es.N.010 DEFORMATA E AZIONI INTERNE Es.N.010

D [ E N
63/8F 63/8F N %
39/16Fb QN D

39/16F

39/16F
E
B A
8 Fb%EJ
- |
ry —_— 777777777777741
29/16F IR
- 7916Fb
c X M oA A<755’8F —[H— ——0rF
& 23i8F 23/8F _
99/8Fb 159/16Fb A g E
39/16F 39/16F < = g E
4Fb = =
= =
= B
= =
= =
= B
= =
= =
mm N
Tl ———10F
| [
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
\ \
B ] —===m]
4F
PR
B
CD ———15Fb
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PROCEDIMENTO E RISULTATI Es.N.010 PROCEDIMENTO E RISULTATI Es.N.010

REAZIONI IPERSTATICHE Condizioni al contorno
X=Wg, Y=Wg, [ dab  Kag  Ocib Koy Opeb Ko Opab  Ken  XbY/EJ YBYEJ]  [FBY/EJ

V| 1 0 0 0 0 0 -1 0 -1/2 1 ] [-2912
DETERMINAZIONE DELLA DEFORMATA ELASTICA Yea| O 0 1 0 0 0 0 0 0 0 0
Costanti di integrazione: ¢,5 K,z dca Kea Poe Koe Pen Kea Y'ac 0 0 1 0 0 0 -1 0 -5/6 716 -29/12

Yeo | O 0 0 0 1 0 -1 0 0 -1/2 0
Relazioni di congruenza " 0 1 0 0 0 0 0 0 0 0 _ 0
Y'a5(0) - Yea(b) = 0 Yoa | O 0 0 1 0 0 0 0 0 o | | o
Y'ea(0) - 28/ =0 Yoe | O 0 0 0 0 1 0 0 0 -13 0
Y'ealb) - Yeab) = 0 Yeo | O 0 -1 -1 1 1 0 0 16  -209 0
Ype(b) - Yea(0) = 0 Yea | O 0 0 0 0 0 0 1 0 0 0
Yas(0) =0 Y L O 0 0 0 0 0 1 1 e  -12 | | 19/24
Yea0) =0
Yoe(0) + 1/3HDb3/EJ =0 Condizioni al contorno Soluzione
Yoe(d) - Yea(b) =0 aTb & | [Fb*/EJ]
Yea(0) =0 0 0 ] [ bbb | [41/32]
Yea(P) =0 0 2 deab 2

-3 0 deab -5/96
M, = 4Fx -4Fb 0 0 dpeb 716
EJy" = 4Fx -4Fb 0 0 Kie | _ | ©
EJy' = 2FX* -4Fbx +EJ¢ 5 0 0 Kea | | O
Edy = 2/3Fx® -2Fbx? +EJ¢ ;gX +EIK g 0 0 Kpe 13/16
3/2 0 Xb?/EJ 99/8

Mg, = -X +Yx/b 0 0 Kea 0
EJy" = 3EJ6 -1/3X +1/3Yx/b 0 0 | | Yb¥EJ | | 39/16 |
EJy’ = 3EJ6x -1/3Xx +1/6Yx’/b +EJdc,
EJy = 312EJ6%° -1/6Xx° +1/18YX°/b +EJd X +EIK .,
Mpe = -Yx/b DEFORMATA (coordinate locali)
EJy" = -Yx/b AB y(X)EJ = 41/32xFb’ -2x°Fb +2/3x°F
EJy = -1/2Yx%/b +EJ¢,e BA y(X)EJ = -5/96Fb°® +23/32xFb” -2/3x°F
Edy = -1/6YX’/b +EJ¢,cX +EIK ¢ CA y(X)EJ = 2xFh” -9/16X’Fb +13/96x’F

AC y(X)EJ = 151/96Fb> -41/32xFb* -5/32x°Fb -13/96x’F
Mg, = -9/2Fx -1/2qx* +Xx/b -Y DE y(x)EJ = 13/16Fb® +7/6xFb’ -13/32x°F
EJy" = -9/2Fx -1/2gx° +Xx/b -Y ED y(X)EJ = 151/96Fb® +5/96xFb” -39/32x°Fb +13/32x°F
EJy’ = -9/4Fx* -1/60x° +1/2Xx°/b -YX +EJdg, EA y(X)EJ = -5/96xFb” -39/32x°Fb +21/16X°F -1/24x"q
Edy = -3/4Fx° -1/240x* +1/6Xx°Ib -1/2Yx? +EJo.,x +EIKg, AE y(X)EJ = -41/32xFb* +79/32x°Fb -55/48x°F -1/24x"q

SPOSTAMENTI NODALI

u, = 151/96(Fb*/EJ) U, = 343/96(Fb*/EJ) Uz =0 u, = 13/16(Fb*/EJ)

v,=0 v, = 5/96(Fh*/EJ) Ve=0 V=0

b, = 41/32(Fb?/EJ) g = -23/32(Fb’/EJ) b = 2(Fb?/EJ) dppe = 7/6(Fb*/EJ)
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u. = 151/96(Fb*/EJ)
ve=0
g = -5/96(Fb’/EJ)
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