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Prova d'esame del 13 dicembre 2010
Dati:
kg 2
E = 210-GPa p= 7850-—3 A1 90x90x9 = 15.52-cm

m

4 4 4
THE300A = 18260-cm ™ Jgp4004 = 43070-cm Jggs00 = 86970-cm

m; := 45000-kg my = 35000-kg

= 200-kN = 100-kN

Plmax P2max

Rigidezze equivalenti di piedritti e diagonali:

E-2A
1.90x90x9 N
kg = —————— ko = 76820081 —
2+/2-3-m m
12-E-J
HE400A N
kl =4 — kl =168261333-—
(3~m)3 m
12-E-J
HE300A N
k2 =4 — k2 =68170667-—
(3~m)3 m
12-E-J
HES00A N
ky = ———— ks = 10146500-—
(6-m)3 m
Equazioni di equilibrio dinamico:
d2
—m1~?u1 —(kl +k0)-u1 + (k2+k0)(u2—u1)+pl(t)=0
d2
—m2~—2u2 — (k2 + ko)(llz — lll) — k3l,l2 + pz(t) =0
dt
in forma matriciale
&
mp 0| 2! kp+ky + 2Ky —ky —k ug Py
. + . -
0 m)l 2 Ky —ky Ky tky+ky){uy 1)



Ricerca delle frequenze naturali:

2.82186948:!
kl + k2 + 21(0 —k2 — ko ml 0
w_quadro = — w_quadro- =0 solve —
—kz—ko k2+k3+k0 1'1'12
2.82186948:
q ( dro) d 2327473\ 1
w quadro := sort(w quadro w quadro = —
- - - 10773.29 Sz
1
wy = ,wiquadro wp =48.244 —
1 0 1 s
1
Wn = ,wiquadro wnH = 103.794 —
2 1 2 s
w1 1
fl = fl =7.678-Hz Tl = — Tl =0.130s
f 2 f, = 16.519-H T ! T 0.061
= — = . g VA = — = U. S
2 9o 2 2 f2 2
L'analisi con SAP2000 fornisce
fy
flSAP = 6.890-Hz ; =111.441-%
1SAP
f
fZSAP = 15.023-Hz : =109.961-%
2SAP

Trascurando la deformabilita da taglio e la massa dei piedritti, invece, si trovano

£
fisape= 7-677-Hz =100.016-%
fisap
£
Bsape= 16.518-Hz = 100.008-%

Hsap
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Dati:
kg 2
E := 210-GPa p= 7850-—3 A1 90x90x9 = 15.52-cm

m

4 4 4
THE300A = 18260-cm ™ Jgp4004 = 43070-cm Jggs00 = 86970-cm

m; := 45000-kg my = 35000-kg

= 200-kN = 100-kN

Plmax P2max

Rigidezze equivalenti dei piedritti:

12-E-Jyg400A

N
k=4 k) =168261333-—
(3~m)3 m
12-E-J
HE300A N
ky =4 — ky = 68170667 —
(3~m)3 m
12-E-J
HES00A N
ky = ————— ky = 10146500-—
(6-m)3 m
Equazioni di equilibrio dinamico:
2
d -
—m1~—2u1 — klul + kz(llz — ul) + pl(t) =0
dt
2
d -
—m2~—2u2 — k2(ll2 — ul) — k3ll2 + pz(t) =0
dt
in forma matriciale
d2
0| 21 ki +k -k
my dt 1t % 2 up Pl



Ricerca delle frequenze naturali:

GPa-cm™- (/1693001230
kp+kp Kk my 0 1800-kg-m’
w_quadro = . N w_quadro- 0 =0 solve —
2 Rt m2 GPa-cm”-(\[169300123
L 1800-kg-m
i ( dro) 4 1459.945 1
w_quadro := sort(w_quadro w_quadro = —
= = = 6031.733 Sz
1
wy = ,wiquadro wp =38.209—
1 0 1 s
1
Wn = ,wiquadro Wy = 77.664 —
2 1 2 s
“1 1
fl = fl =6.081-Hz Tl = Tl =0.164s
f 2 f, =12.361-H T ! T, =0.081
=— =12.361-Hz =— =0.081s
27 5 2 2 f, 2

L'analisi con SAP2000 fornisce

f
flSAP = 5.279-Hz P =115.196-%
1SAP
f
fygap = 10.652-Hz = 116.041:%
2SAP

Trascurando la deformabilita da taglio e la massa dei piedritti, invece, si trovano

f
f1saR= 6-080-Hz ; =100.02-%
ISAP
f
bsaps= 12.359-Hz =100.013-%

Hsap
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Forza normale
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Forza di taglio
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