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Caratterizzazione dinamica di strutture:

Un caso speciale
Giovanni Bongiovanni
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Case history

Quattro configurazioni
7 radiali fissi in sommita UF S0 514 20
3 allineamenti verticali s s s
in figura ’
4 verticali al suolo

Qui esaminiamo la
prima configurazione
con i 7 sensoriin alto e
I’allineamento s09-s13

,_?_.. S08 S04 S19

4 S11 S16 S22

S12 S17 S23

S13 S18 S24
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Contenuto In frequenza
P1

— 501 =— 502 S03 ==504 =—=s05 s06 =507
— 508 s09 = s10 s11 s12 s13

7.0E-05-

6.0E-05+
5.0E-054
4.0E-054
3.0E-051

2.0E-05 -

PSD ((cm/s)*2/Hz)

1.0E-05+

0.0E+00 : e e . e e,
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

f (Hz)
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Analisi spettrale lungo la verticale, solo due frequenze

Colosseo 1985 P1

S08 ———mm—-- s09

— 3.0E05 "
;E_: 2.UEUSEI i
3 L0E0S VAL Fase (°) Coher PSD AMP
§ 0'0E+001'o 11 1.2 ?3{\}'; ;—6-/1?\?8 1.9 ?o f ( )
LR T 13 1.00 s08 1.38E-05  3.72E-03

2.5E-05 - : w .................... B e 1.0 s09 2.75E-05 5.25E-03
o BN o171 12 1.00 s08  537E-06  2.32E-03
[t e s09 1.24E-05  3.52E-03
o 5.06061 Lo2 S
& 0000 el N —10.0

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
f (Hz)
CrOSS srsssimminas phase

2.5E-05 - ~180
£ 20805 | 90
S 158054 Z
Q 0 e
£ 1.0£05 " 2
; 5.0E06 4 fo0 &
S 0.0E+00 -180

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
f (Hz)
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Analisi spettrale lungo la verticale, solo due frequenze

Colosseo 1985 P1

[0} J—— s10

= 1.5E-05
;_i: 1.0E-05
5 o0es / A f Fase(°) Coher PSD AMP
2 o.oaeow 11 12 13 £4 15 16 17 18 19 20
S W1 18  1.00 s08 1.38E-05  3.72E-03

s10  7.22E-06  2.69E-03
S soro] o, 171 14 100 s08  537E-06  2.32E-03
¥ 6.0E-06- B
E aoc0o| s s10 2.83E-06  1.68E-03
Q 206064 / Lo2 8
& 0.08+00 4= 0.0

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
£(Hz)
CrOSS s phase

1.2E-05 - 180
T 1.0E05]
& BOE06 . .
¥ 6.08064 " T L0 o
E s0r06] &
Q  2.0E-06 - 0 =
S 0.0e+00 -180

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
f (Hz)
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Analisi spettrale lungo la verticale, solo due frequenze

Colosseo 1985 P1

1.5E-05

iZEZZi / \ A f Fase(°) Coher PSD AMP
0.0E+00 e e e 1.46 13 0.97 s08 1.38E-05 3.72E-03

f (Hz)

- s11 1.29E-06 1.14E-03

PSD (cm/s)"2/Hz)

6.0E-06 - -1.0
E 500004 . fos 1.71 9 0.99 s08 5.37E-06 2.32E-03
g AUEDb+ 06 g
§ soroe] /% s11 5.02E-07  7.08E-04
g 1oeoed /S ¥ Lo2 8
S 0.0E+00 0.0

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
f(Hz)
Cross Column F

6.0E-06 - - 180
N 5.0E-06 4
‘g* 4.0F-06 - 90 —
¥ 3.0606- 0 g
E 2.0r06- £
‘§ 1.0E-06 - 0 =
S 0000+l m SN -180

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
f (Hz)
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Analisi spettrale lungo la verticale, solo due frequenze

Colosseo 1985 P1

s08 512

555221 . / u _ f Fase (°) Coher PSD AMP

1.0 1.1 1;2 1.3 14 15 16 1.7 1.8 1.9 2.0

f(H2) 1.46 7 0.87 s08 1.38E-05 3.72E-03

s12 1.61E-07  4.01E-04

PSD (em/s)"2/Hz)

T 2.0E-06- 0.8
T 15064 los 8 1.71 0 0.91 s08 5.37E-06 2.32E-03
=2 3 [
£ 1.0£-064 L L04 &
éu‘ 5.0E—07-”’_.-':.‘..“\"":: l:" L (0.2 § 812 2-66E-08 1-63E-O4
S 0.08+00 0.0

10111213 141516 1.7 1.8 1.9 2.0

f(Hz)
[ o13- J—— phase
2.5E-06 - o 180

:;'*;z 2.0E064 5-90
S 1.5E-06- o =
€ 1.06-06 4+ [ E
5 50807 S
& oom00 Vel L il 180

1.01.11.21.3 141516 1.7 1.8 1.9 2.0

f (Hz)
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Analisi spettrale lungo la verticale, solo due frequenze
Colosseo 1985 P1

s08 s13

;{?;221 A/ LA _ f Fase (°) Coher PSD AMP

10 11 12 13 14 15 16 1.7 1.8 1.9 2.0

f(Hz) 1.46 12 0.53 s08 1.38E-05 3.72E-03

1.0E-06 - - 1.0 s13 2.96E-08 1.72E-04

PSD (cm/s)"2/Hz)

¥ 808074 Y TR
T 60807 ilos § 1.71 -81 0.18 s08 5.37E-06 2.32E-03
Q) e
£ 4.0E-07 4 N L04 o
£ 1) Ty 2 513 1.17E-09  3.42E-05
& 0.08:00 £ 0.0

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

f (Hz)
[ o 13- J—— phase
1.0E-06 - 180

S goe07) . N
0 v 3 AT HY 8
T 406074 ety E
Q H
é’ 2.0E-07 1. 5"90 &
S 0.0£:004 ; e N 130

1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

f (Hz)

xR ORDINE Del'GeoLoci DeulA ReGIONE LIMBRIA



Case history

Rappresentando le ampiezze rispetto alla quota otteniamo le forme
modali, che dovrebbero essere normalizzate.

Colosseo 1985 P1
== 1.46 -%=1.71
40-
30+ -—
. ‘\An —
é 20_ —
T
10-
O | | | |
0.0E+00 3.0E-03 6.0E-03

A
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Analisi spettrale lungo la sommita, solo due frequenze

Colosseo 1985 P1

s01 s02

8.0E-05
6.0E-05
4.0E-05
2.0E-05
0.0E+00

PSD (cm/s)"2/Hz)

1.0 11 1.2 13 14 15 16 1.7 18 19 20 f Fase (o) COher PSD AMP

re 1.29 -4 0.98 sO1 5.91E-05 7.69E-03
3.0£-05 - cross | coher 1.0 s02 3.07E-06 1.75E-03

¥ 2.5E051 i R E
g 20y by 146 -175 095 s01  155E-05  3.93E-03
& 1.5E-054if Py o
E 108054 04 8
g 5 OE-06 4 Loz S 802 4.27E-05 6-54E_03
S 0.0E+00 E -1 0.0

1011121314 1516 17 1.8 1.9 2.0

f(Hz)
(6 o1 JE— phase
3.0E-05 - - 180

= 2.5E.05J R T
}fu: 2.0E-05 - P 90 -
B LSE05 4™ e | i 0 o
£ 10805 S, g
2 5.0E-06 P AV
S 0.0E+00 e i - 180

10111213 1.4 1.5 1.6 1.7 1.8 1.9 2.0

f(Hz)
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Analisi spettrale lungo la sommita, solo due frequenze

Colosseo 1985 P1

s01 s03
¥ 8.0E-05
Eu“ 6.0E-05
¥ 4.0E05 °
E 2005 /\ f Fase (°) Coher PSD AMP
o 0.0E+00 a2 ™ o M“"‘\ M
& 1.0 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 2.0

o 1.29 176  0.98 s01 5.91E-05  7.69E-03
S — s03 1.83E-06  1.35E-03

—  1.2E-05- —— e -1.0
£ soeos ~fos 1,46 174 062 s01  155E-05  3.93E-03
= T L06 £
2. 6.0E-06 o
:_E.-: 4.0E-06 4 i 04 2 s03 4.01E-06 2.00E-03
2 208064, Lo2 S
S 0.0E+00 A 0.0

101112 13141516 1.7 1.8 1.9 2.0

f (Hz)
CFOSS  emsmssesnssens phase

- 1.2E-05 + sinon - 180
T  1.0E-05- P¥in
E"_: 8.0E-06 4% 90
< 6006 iii, e b0 @
E 40E-06] ¥ ¥ 2
2 2.0E-064 o0 &
S 0.0e+00 H -180

101112131415 1617181920

f (Hz)
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Analisi spettrale lungo la sommita, solo due frequenze
Colosseo 1985 P1

s01 s04

1.0E-04

O'OE*OOJU ~ lb@ﬁ_f, —— f Fase (°) Coher PSD AMP

i) 1.29 142  0.89 s01 5.91E-05  7.69E-03
| s04 2.90E-10  1.70E-05
HESW AT 1.46 40  0.39 s01 1.55E-05  3.93E-03

s04 4.48E-09 6.69E-05

PSD [cm/s)"2/Hz)

6.0E-07
5.0E-07
4.0E-07
3.0E-07
2.0E-07

108074 . LN /NG ] GO
0.0E+00 4—z—= f\ —d— a1 0.0

10111213 1.4 15 16 1.7 1.8 1.9 2.0
f (Hz)

CPSD (cm/s)"2 /Hz)
Coherence

Cross
6.0E-07

5.0E-07

4.0e-07 4% i
3.0E074 14 it
208074 #iiid

1oe07] i ¥ /\/\
0.0E+00 4—rs /\

10111213 141516 1.7 1.8 1.9 2.0
f (Hz)

Phase (°)

CPSD (em/s)"2/Hz)
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Analisi spettrale lungo la sommita, solo due frequenze

Colosseo 1985 P1

s01 s05

“UE*OUJO " 12/1\3‘12’}5 T f Fase (°) Coher PSD AMP
f (Hz) 1.29 167 0.13 s0O1 5.91E-05 7.69E-03
s05 2.44E-08 1.56E-04
1.46 -14 0.39 sO01 1.55E-05 3.93E-03

s05 1.61E-06 1.27E-03

PSD (cm/s)2/Hz)

Cross « coher

8.0E-06 |
4.0E-06
2080674 i . )

0.0e+00 =i F N T A S g0
101112131415 16 17 1.8 1.9 2.0

f (Hz)

CPSD (cm/s)?2/Hz)
Coherence

6.0E064: i Hi
4.0E-06
20006 5111

0.0E+00 4—ir H
1011121314151.61.71.8 1920

f (Hz)

Phase (°)

CPSD (cm/s)?2/Hz)
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Analisi spettrale lungo la sommita, solo due frequenze

Colosseo 1985 P1

s01 s06

o_gaaj . /\Aﬁfé.-—qa-—_'.m_._-q f Fase (°) Coher PSD AMP

10 1.1 12 13 1.4 15 1.6 1.7 1.8 1.9 2.0

Fitz) 1.29 46 0.19 sO1 5.91E-05 /.69E-03
s06 3.77E-08 1.94E-04
1.46 -74 0.16 sO1 1.55E-05 3.93E-03
s06 3.22E-06 1.80E-03

PSD (cm/s)"2/Hz)

1.0E-05
8.0E-06
6.0E-06
10806{ i :
206064 % fi o

0.0E+00 Ay . = | (/100
10 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

f (Hz)

CPSD (cm/s)*2/Hz)
Coherence

CrOSS swsssrmrssrann phase

10605
8OE06{ i ii%
40606 i il

206064 i Qi
0.0E+00

Phase (°)

CPSD (cm/s)A2/Hz)

1.0111.2131415161.71819 2.0
f (Hz)
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Analisi spettrale lungo la sommita, solo due frequenze

Colosseo 1985 P1

s01 - s07
X 1.0E-04
&
f;,: 5.0E-05
£ om0 f Fase (°) Coher PSD AMP
2 10 1.1 1.2 1.3 1.4 15 1.6 1.7 1.8 1.9 2.0
-9

f{Hz) 1.29 -106 0.33 sO1 5.91E-05 /.69E-03
sO7 2.41E-08 1.55E-04

__ B8.0E-06
N
I
S G006 L F s 1.46 -145 0.03 s01 1.55E-05 3.93E-03
@ 4.0E06 P ]
§. 2.0E-06 VoW i: sO7 1.27E-07 3.57E-04
£ 0.0£+00 4== : .
o 10111213 141516 1718 1.9 2.0
f (Hz)

CrOSS eosmssissnin phase
—~ B.0E-06q; 180
-g 6.0E-06 0 _
¥ A0E-064 % i 1o %
£ i g
£ 20806 SR J |- 90 £
D 0.0£400 4= EaVAN: | 150
o 1.0111213141516 1.71.8 1.9 2.0

f (Hz)
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Case history

Rappresentando le ampiezze rispetto alla posizione otteniamo le
forme modali, che dovrebbero essere normalizzate.

Colosseo 1985 P1 Sommita

== 1.29 =%=1.46

140.0 -
120.0 4 —
100.0 -

0-0
0.0E+00
A

1.0E-02  -5.0E-03 5.0E-03 1.0E-02
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Vista spaziale di alcune frequenze.

f1.29 Hz
f1.46 Hz

f1.71 Hz
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