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OSS AUTOMATIC DATA PROCESSING
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INGV web site
UTC time, M|,
Epic. Lat Long h
(10’-15’ after the earthquake)

RADOSS-L Data extraction according

(Matlab script) 'fo recording tlm.e and
distance from epicenter

Data
Processing

Short
Report

e-mail to Upload to OSS
0SS staff and web site

regional officers
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MAXIMUM VARIATION OF

DEFORMATION MODAL
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Channel

Hospital of Sanremo

Y DOF

sensors layout (red)

Coordinates of the measurement points

ParentComp..| MName | FulName | ® (m) | ¥ (m) | 7 (m) | X [7) | *Z ) | YZ 7) |
1 A 1 A 0.0000 0.0000 3.5000 0.0000 0.0000 0.0000
7 A 2 A2 15.0000 11.0000 3.5000 0.0000 0.0000 0.0000
3 A 3 A3 37.0000 15.2000 3.5000 0.0000 0.0000 0.0000
4 |A 4 Al 0.0000 0.0000 7.0000 0.0000 0.0000 0.0000
5 | A 5 A5 15.0000 11.0000 7.0000 0.0000 0.0000 0.0000
6 |A 5 A6 37.0000 15.2000 7.0000 0.0000 0.0000 0.0000
7 A 7 AT 0.0000 0.0000 10.5000 0.0000 0.0000 0.0000
a |A 8 AB 15.0000 11.0000 10.5000 0.0000 0.0000 0.0000
9 |A g A9 37.0000 15.2000 10.5000 0.0000 0.0000 0.0000
10 | A 10 A0 0.0000 0.0000 14.0000 0.0000 0.0000 0.0000
1 | A 11 Al 15.0000 11.0000 14.0000 0.0000 0.0000 0.0000
12 | A 12 A2 37.0000 15.2000 14.0000 0.0000 0.0000 0.0000
13 | A A 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
14 Fiy & 0 oonn 0 oono 0 nnon 0 oonn 0 oonn 0 ononn

Channel vs dof
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(3 A OPERATIONAL MODAL ANALYSIS
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ambient vibrations | > modal parameters

cross-spectra
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parameter variation

Percentage Frequency Change
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3 A FROM ACCELERATION TO DEFORMATION
Diartimento dllsPotean e >

accelerations | deformations

(D)} = f f ) TERTES L )

()} =[D1ix(1))

{X(t)} Acceletation [LT?]
{x(t)} Displacement [L]

[D] Kinematic compatibility matrix [L]
{e(t)} Deformation [L°] {e(®)} = [D[{x(t)}




Kinematic compatibility matrix
—1/h  1/h 0 0 -

D]=| o -1/ 1/ O
0 0 —-1/h 1/h
Interstory drift

Xi+1-Xi
€; = Si —
h;

Damage parameter
detailed system:  max (d;) =1,2,3

L3 —XQ
3h 0

simplified system: 5 —




@ A THE WEB SITE AND THE SHORT REPORT
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http://www.motl.it/ossdownload

OSSERVATORIO SISMICO DELLE STRUTTURE (OSS download service) &

Elenco dei parametri - Tempo origine: 30/01/2015 00:45:459 - MI: 4.10 - Comune: 33015 Moggio Udinese, Province of Udine, Italy

n

Dist PGA x PGA Y PGA z PSA x PSAy Dmax
Sigla Nome Stazione Lat(®) Lon(®) Tipologia Citta (Km) (g) () () () () (x1000)
BCO60 Scuola Media 'G. F. da 46.4042 13.0133 Edificio in c.a. Tolmezzo 10 0.0248 0.0206 0.0309 0.0388  0.0859 0.13 =
Tolmezzo
BCO55 Casa dello Studente 46.2792 13.1394 Edificio in c.a. Gemona 15 0.0048 0.0040 0.0033 0.0074  0.0104 0.01
BC059 Municipio e Teatro di Pontebba 46.5087 13.3071 Edificio in Pontebba 17 0.0032 0.0041 0.0027 0.0090  0.0137 0.03
muratura
BCO57 Municipio di San Daniele del 46.1614 13.0158 Edificio in 5an daniele del 30 0.0015  0.0014 0.0010  0.0060  0.0057 | 0.00
Friuli muratura friuli
BCO54 Centro Scolastico Forni di 46.4230 12.5833 Edificio in Forni di sopra 43 0.0052 0.0033 0.0026 0.0149 00145 | 0.05
Sopra muratura
BCOS6 Scuola Media 'G. Marconi’ 46.1661 12.7072 Edificio in c.a. Maniago 43 0.0012 0.0011 0.0009 0.0057 0.0085 0.01
UDIUZLIZU I D UBIDLIES 35./9 12.10 £20 4./ ISOIE e0ne (messina) 3 L_
30/D1/2015 00:45:49 46.41 13.14 6 441 Udine 6
Ved| Parametr| Scarica Datl Evento
2212015 NAR-S1-2N 4413 1114 n a1 Ralnona e ~
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THE SECONDARY SCHOOL OF TOLMEZZ0
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STRUCTURAL
TYPOLOGY

NUMBER OF FLOORS 3
NUMBER OF 12
MEASURED ACC.

NUMBER OF DISP. 2

TRASDUCER




TOLMEZZ0 SCHOOL: EARTHQUAKE 30/1/15-0:45 M=4.1
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COMPUTED INTERSTORY DRIFT
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Drift Floor 3-2 A5—A3 Dir. X

0.015 - |
0.01
0.005
E
E 0
E
0.005
0.01
0.015 '
10 11 12 13 14 15 16 17 18 19 20

FLOOR POINTS DIRECTION INTERSTORY

DRIFT

1 -Ground | Al-A7 X 0.11 x 103

1-Ground = Al-A7 Y 0.10 x 103

1-Ground =~ A2 — A7 Y 0.09 x 10°3
2.1 A3 — Al X 0.06 x 1073
2-1 A3 — Al Y 0.03 x 1073
2-1 A4 — A2 Y 0.02 x 1073
3-2 A5 — A3 X @ X 1@
3.2 A5 — A3 Y 0.09 x 103
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£ A MODAL PARAMETER VARIATION

Earthquake

Ampiezza GT A5-X

f,=3.25 Hz
2 3 4 '5 6
Ampiezza GT A5-Y
f2=4.4 Hz
2 3 4 5 6

4.19 5.21

Amb. pre
Earthquake 3.25 4.40
Amb. post 4.09 5.13

-20.0
-2.4

-14.0
-1.6

Ambient post

fi=4.09 Hz
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@A MODAL PARAMETER VARIATION
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—A1-X
—A3-X
—A5-X

Amp modo 1

1 B | |

B ambientali pre
0.8 M sisma
Bl ambientali post

Al-X  A1-Y A2-Y A3-X A3-Y A4Y A5X A5y A6-Y

MAC(pre,sisma)= 0.96
MAC(pre, post )= 0.94
MAC(sisma,post)=0.94

16



PROTEZIONE CIVILE

Presidenza del Consiglio dei Ministri
Dipartimento della Protezione Civile

Thank you
for the
attention
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the Seismic  Observatory  of
Structures (OSS) records the dynamic
response of 155 public structures (147
build-ings, 7 bridges and 1 dam):

schools  45%;

hospitals 18%;

town halls 20%;

other 17%, A
withreinforced concrete  (65%) or it o
masonry (35%) structure. s 2o
Structures are chosen, that are
representative of the public building

The OSS permanent network |

stock and useful for emergency with complete instrumentation
management. . Updated April, 2016
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Structures are monitored in order to R
assess both their health state and ‘\
possible earthquake damage. i\
Every floor (buildings) or span S

(bridges) or section (dam) is
monitored with 4+6 accelerometers,
cable- connected with a central unit .
that converts to digital and records
&transmits by ADSL triggered data
to the OSS server in Rome, where
data are processed, maxima and a
damage index are computed, and
(15-20° after the quake) data&results
are shared through e-mail reports
and a dedicated website.

central unit

Force-balance accelerometer

Displacement sensor

Triaxial f.-b. accelerometer

PECIRE
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