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OSS MONITORING SYSTEM 

REGULAR	SYSTEM	 SIMPLIFIED	SYSTEM	



ASCII FILE  «OSS FORMAT»   
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1.	Sta<on	short	name	
2.	Geographic	Coordinates	

3.Trigger	Date	

4.Trigger	UTC	Time	

5.Sampling	Frequency	

1	 2	 3	 4	 5	

6.	Recorded	physical	signal		6	



Invio  dati 

OSS AUTOMATIC DATA PROCESSING 
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INGV	web	site	
UTC	9me,	Ml,		
Epic.	Lat	Long	h		

(10’-15’		aKer	the	earthquake)	

RADOSS-L	
(Matlab	script)	

Data		
Processing	

Short	
Report	

Data	extrac9on	according		
to	recording	9me	and	
distance	from	epicenter	

OSS	
DATA	
CENTER	

e-mail	to	
OSS	staff	and	

regional	officers		

Upload	to	OSS	
web	site	



FROM DATA TO DAMAGE ASSESSMENT 
PROCESSING 
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RECORDED		
DATA	

DAMAGE		
ASSESSMENT	

MAXIMUM		
DEFORMATION	
(during	the	erthquake)	

VARIATION	OF		
MODAL		

PARAMETER	

REFERENCE	MODAL	

PARAMAETER		
	DEFORMATION	

DAMAGE	
RELATIONSHIP	
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Channel	vs	dof		Hospital	of	Sanremo	 sensors	layout	(red)	

Coordinates	of	the	measurement	points	

Channel	 DOF	

FROM	CHANNEL	TO	DEGREE	OF	FREEDOM	(DOF)	
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Iden<fied	mode	shapes	

ambient	vibra<ons	 modal	parameters	
cross-spectra	

stable	poles	

OPERATIONAL	MODAL	ANALYSIS			



Damage indexes based on modal 
parameter variation 
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Percentage	Frequency	Change	

Δ𝑓𝑘
𝑓𝑘

=
𝑓𝑘𝑑 − 𝑓𝑘
𝑓𝑘

	

Modal	Assurance	Criterion	
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accelera<ons	 deforma<ons	

{𝜖(𝑡)}=[𝐷]{𝑥(𝑡)}	

High-Pass	
Filter	 {𝑥(𝑡)}	{ ​𝑥 

(𝑡)}	

[𝐷]	
{𝜖(𝑡)}	

{ ​𝑥 
(𝑡)}	{𝑥(𝑡)}	

Acceleta<on	[LT-2]	
Displacement	[L]	
Kinema<c	compa<bility	matrix	[L-1]	
Deforma<on	[L0]	

FROM	ACCELERATION	TO	DEFORMATION	



THE INTERSTORY DRIFT 
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Regular
System

K32

x1

x2

x3

m3

m2

m1

K10

K21

h

h

h
x0

Simplified
System

[𝐷] = %
−1/ℎ 1/ℎ 0 0
0 −1/ℎ 1/ℎ 0
0 0 −1/ℎ 1/ℎ

+	

Kinema<c	compa<bility	matrix	

𝜖𝑖 = 𝛿𝑖 =
𝑥𝑖+1−𝑥𝑖
ℎ𝑖

	

Interstory	dri]	

Damage parameter
detailed system: 

simplified system: 



11 

0.13 

THE WEB SITE AND THE SHORT REPORT 

h^p://www.mot1.it/ossdownload	



Invio  dati 

STRUCTURAL 
TYPOLOGY

R.C.

NUMBER OF FLOORS 3

NUMBER OF 
MEASURED ACC.

12

NUMBER OF DISP.
TRASDUCER

2

THE SECONDARY SCHOOL OF TOLMEZZO  
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A1	

A3	

A5	 A2	
A4	

A6	

A7	



A7 (ground) 

 A5-Y 

TOLMEZZO SCHOOL: EARTHQUAKE 30/1/15–0:45 M=4.1 
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Drift Floor 3-2 A5–A3 Dir. X   

DSLO=2 x 10-3 
 

Dmax << DSLO 

COMPUTED INTERSTORY DRIFT  
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FLOOR POINTS DIRECTION INTERSTORY
 DRIFT

1  - Ground A1 - A7 X 0.11 x 10-3

1 - Ground A1 - A7 Y 0.10 x 10-3

1- Ground A2 – A7 Y 0.09 x 10-3

2 - 1 A3 – A1 X 0.06 x 10-3

2 - 1 A3 – A1 Y 0.03 x 10-3

2 - 1 A4 – A2 Y 0.02 x 10-3

3 – 2 A5 – A3 X 0.13 x 10-3

3 - 2 A5 – A3 Y 0.09 x 10-3

3 - 2 A6 – A4 Y 0.13 x 10-3



Freq. (Hz) 1 2 df 1
(%)

df 2
(%)

Amb. pre 4.19 5.21 - -
Earthquake 3.25 4.40 -20.0 -14.0
Amb. post 4.09 5.13 -2.4 -1.6

Earthquake Ambient post 

f1=4.09 Hz 

X 

MODAL PARAMETER VARIATION 
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MAC(pre,sisma)=  0.96 
 MAC(pre, post )=  0.94 
MAC(sisma,post)=0.94 
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MODAL PARAMETER VARIATION 
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Thank	you		
for	the		
a^en<on	
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The OSS permanent network 
with complete instrumentation 

Updated April 2016 

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%, 

with  reinforced concrete (65%) or 
masonry (35%) structure.  
 
Structures are chosen, that are 
representative of the public building 
stock and useful for emergency 
management. 
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Structures are monitored in order to 
assess both their health state and 
possible earthquake damage.  
Every floor (buildings) or span 
(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. 

System 
central unit 

Force-balance accelerometer  

Triaxial f.-b. accelerometer 

Displacement sensor 


