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ISAAC
ISAAC antisismica develops and 
supplies smart technologies for
seismic protection.
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I-Pro 1
Active control system 
for seismic protection.

What is I-Pro 1? I-Pro 1 is the first 
smart seismic protection system for 
existing buildings.

Why choose I-Pro 1? In this section 
we explain the benefits of using 
I-Pro 1 active control system.

11
Supporting
the design.

ISAAC supports the engineering 
office when designing the system, 
and gives softwares to ease the work 
of the ones who choose I-Pro 1.
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#TerremotoISAAC:
testing I-Pro 1 system
on a shaking table.
Eucentre’s laboratory tests. 
Demonstration of the functioning of 
I-Pro 1 during a seismic event.

ISAAC antisismica proposes itself as a reference 

player in the construction market for the supply 

of smart technologies for seismic protection and 

monitoring of buildings and infrastructures.

Specialized in the development of intelligent 

solutions for seismic protection and structural 

monitoring, ISAAC has patented I-Pro 1: the first 

smart and one-size-fits-all technology for seismic 

protection, applicable to existing buildings.

Recognized by Wired as one of the 10 Italian start-

ups to watch in 2020, ISAAC boasts important 

partnerships with the world of technological 

research and innovation, and aims to revolutionize 

the way of doing seismic protection by promoting 

the culture of prevention and making possible and 

accessible the protection of the existing buildings 

heritage preserving the comfort and life of all 

those who live there.

ISAAC is committed - along with its entire team 

of engineers and managers - to protect the 

built world, its value and its qualities, offering 

its expertise at the service of private and public 

institutions in the construction field.
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06 
Why I-Pro 1:
3 benefits + 1.
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I-Pro 1: 
installation 
and components.

isaacantisismica.com
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From the design
to the worksite: 
how to install I-Pro 1.

In this section we explain the iter 
towards the installation of I-Pro 1.

In this section we illustrate which 
parts make up I-Pro 1 active control 
system and where they are installed.



isaacantisismica.com

5

I-Pro 1 is the first smart seismic 
protection system for existing 
buildings.

Flexibility. 

I-Pro 1 is standard in size and weight: 

depending on the characteristics of the 

building and the seismic improvement 

required, it is sufficient to install more or less 

devices in order to obtain the desired seismic 

protection.

How does it work?

During an earthquake, I-Pro 1 minimizes the 

oscillations of the structure by generating forces 

on the roof of the building. This leads to an 

incredible dampening effect.

Thanks to its centralized control system, I-Pro 1 

records the building’s acceleration using sensors 

mounted on its walls and computes in real time 

the forces needed to minimize risks of damage or 

potential collapse.

4

4,70*1,60 
meters
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WEIGHTSIZE

<1% of the 
building mass

I-Pro 1
Active control system
for seismic protection.

I-Pro 1 is the first smart seismic protection 

system for existing buildings.

You just need to install I-Pro 1 on the roof/last 

floor of the building, in order to protect it in case 

of a seismic event.

I-Pro 1 is perfect for medium-large reinforced 

concrete or steel existing buildings.

I-Pro 1 (thanks to ISAAC 
algorithms) tunes the generated 

force according to the 
characteristics of the structure 

and to the earthquake magnitude, 
to minimize the floor drift during 

the seismic event.

SMART

I-Pro 1 is suitable for 
different building types, 
the only variable is the 
number of machines 

to be installed.

ONE SIZE FITS ALL
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Why I-Pro 1:
3 benefits + 1.

ECONOMIC
BENEFITS

I-Pro 1 increases the value of the 

building and reduces its maintenance 

(and reconstruction) costs.

I-Pro 1 avoids the strip-out of existing 

implants and architectural elements, 

which is typical of traditional technical 

solutions.

N.B. Implants and architectural elements represent the 80% of the 
average value of a building.

NON-INVASIVE
INSTALLATION

It is sufficient to work outside the 

building to install I-Pro 1, meaning that 

the building does not have to be evicted:

owners and inhabitants can keep using 

the structure during the installation of 

I-Pro 1. Moreover, I-Pro 1 does not alter 

the architecture of the construction.

H24 STRUCTURE 
MONITORING

I-Pro 1, thanks to its sensors system, 

records the building movement 

24 hours a day, allowing structural 

monitoring. This is useful to identify 

anomalies, promote maintenance 

works and ease and speed up usability 

assessment after earthquakes.

FIND OUT MORE ABOUT I-PRO 1 
ON ISAAC WEBSITE

LOW INSTALLATION
TIME

Installation times are significantly 

reduced. The worksite is fast and 

easily manageable.

Installing I-Pro 1 means precisely 

schedule the worksite phases, avoiding 

the potential burdensome procedures of 

traditional interventions.

I-Pro 1 installed on the flat 
roof of the reinforced concrete 
structures at EUCENTRE.

ISAAC Protection 1 (I-Pro 1) 
during laboratory tests on a 

shaking table.
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Mainframe IP-UT.
It is the data acquisition and 
elaboration mainframe computer. 
IP-UT receives real-time inputs 
from IP-S sensors, and it 
processes them. In case of an 
earthquake, IP-UT defines the 
action of the IP-D01 devices 
thanks to ISAAC’s control 
algorithm.

Emergency batteries IP-A.
Emergency batteries make up 
the power system that makes 
I-Pro 1 work even in case of a 
blackout.

IP-D01 devices.
These are inertial masses that 

generate a dampening
effect on the structure

 in case of a seismic event.

The devices are installed on a 
frame fixed to the top floor of the 
building; this frame distributes the 
vertical and horizontal load of the 

devices, and the forces generated 
during an earthquake.

IP-S accelerometric 
sensors.

Analog accelerometers with low 
electrical noise, necessary to 
measure the movements of 
the building 24 hours a day.

I-Pro 1: 
installation 
and components.

I-Pro 1 system is installed on top of the 

building; that is how ISAAC avoids the worksite 

inside the building, reducing the inhabitants’ 

discomfort.

The system can be installed on the rooftop - 

if the roof is flat, or in the attic - if the roof is 

pitched.

What parts is I-Pro 1 made 
of?

ISAAC Protection 1 (I-Pro 1) is made up of 

standard modules/units, which are composed 

of 5 basic parts:

IP-D01 device.

Mainframe IP-UT.

Hydraulic unit.

Emergency batteries IP-A.

IP-S accelerometric sensors.

The installation of the active control system for 

seismic protection follows norma ISO3010:2017, 

that allows its application both on a national and 

international scale.

9

Hydraulic unit.
The hydraulic unit allows the 
functionality of I-Pro 1 after an 
earthquake. It recharges the high-
pressure tanks after the seismic 
event even without electrical 
supply thanks to its batteries.
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Supporting
the design.

ISAAC supports the the design Studio 

when designing both the system and the 

ideal solution that grants the best seismic 

improvement possible. ISAAC’s technical 

team helps the design Studio (and the 

contractor) to find the most suitable number 

of standard modules that make up the system 

(see page 8) and their position on the roof of 

the building under analysis.

AMDesign and 
ISAACtool: software 
for design Studio and 
engineers.

ISAAC has developed the softwares 

AMDesign and ISAACtool for the analysis 

and design of the seismic improvement 

intervention with active seismic response 

control systems such as I-Pro 1 and Active 

Mass Dampers. The design can already be 

done with SAP2000, Midas GEN, Straus 7, 

SeismoStruct and OpenSees.

Detail of ISAAC Protection 1
(I-Pro 1).

I-Pro 1 is an oleodynamic 
system.
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PRELIMINARY DESIGN.

In order to support the design Studio when 
designing the intervention and to propose 
the ideal technical solution to reach 
the seismic improvement required, it is 
necessary to provide the FEM model of 
the building under analysis, as well as all 
the technical documentation available.
ISAAC will be in charge of making preliminary 
calculations aimed at studying the feasibility 
and the cost of the intervention. 

When the preliminary design is 
completed, a technical report and an 
economic offer will be made.

1

SUPPLY.

ISAAC will take care of supplying the 
standard units that make up I-Pro 1 system 
(see page 8) in the worksite, after checking 
the quality of every single device and of the 
whole system.

EXECUTIVE DESIGN.

During the executive phase, ISAAC will 
carry out dynamic analysis, together with 
the design Studio and engineers. Thanks 
to these analysis, optimized and realistic 
structural calculation models of the 
behaviour of the building will be created, 
incorporating non-linearity. This will be 
followed by:

• Time history analysis.
• Ultimate sizing of I-Pro 1 system and 

estimation of the number of IP-D01 to 
be installed.

• Definition of the post-intervention 
seismic risk category.

At the end of this phase, the design report 
will be presented to the contractor.

The design can already be done 
with SAP2000, Midas GEN, Straus 7, 
SeismoStruct and OpenSees.

INSTALLATION.

On the worksite, ISAAC will supervise the 
installation of the system and will handle 
directly the installation of the sensors, the 
wiring of the machines and the verification 
of the software system.

From the design
to the worksite: 

how to install
I-Pro 1.

2
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The building equipped 
with I-Pro 1 was able 

to endure consecutive 
earthquakes 

until reaching an 
acceleration of peak 

on ground of 0.44g 
without damages.

Pictures of the reinforced 
concrete structures built 
for the laboratory tests of 
I-Pro 1 at EUCENTRE.

#terremotoISAAC:
testing I-Pro 1 system 
on a shaking table.

In order to demonstrate the functioning of 

I-Pro 1 system under real conditions, ISAAC 

performed laboratory tests on full-scale 

buildings, which were built in the seismic 

engineering laboratories at EUCENTRE in 

Pavia (Italy).

Seismic engeneering usually analyzes numerically 

and simulates the seismic improvement that a 

building can reach after being subject to structural 

interventions (reinforcements and other traditional 

interventions) through computing softwares, 

without experimentally verifying their true 

efficiency during an earthquake. ISAAC decided 

instead to demonstrate the functioning of its 

technology ISAAC Protection 1 (I-Pro 1) by 

intentionally simulating a real earthquake with 

Europe’s largest shaking table in EUCENTRE’s 

laboratories.

Two identical reinforced concrete frame 

buildings with masonry infills (more than 8 

meters in height) were built on the same shaking 

table, following non-anti-seismic criteria. By 

comparing the building equipped with I-Pro 1 with 

the one lacking of the device, it was possible to 

analize the gradual damage that occurred on the 

structures.
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ON ISAAC YOUTUBE

I-Pro 1 was able to give to the building an 
improvement in the dynamic behavior for all the 
limit states according to the code, even keeping 
the structural elements in the elastic-linear range.

On other hand, the building lacking the protection 
system underwent major damages in both 
structural and non-structural elements. 
The reliability of structure was compromised due 
to the loss of lateral strength of the columns.

Structural and non-structural 
damages on the structure 

without I-Pro 1 after the 0.44g 
seismic event.

Structural and non-structural 
damages on the structure 

without I-Pro 1 after the 0.44g 
seismic event.

Comparison of the movements 
of the first floor during the 0.44g seismic event.

VIDEO
Watch the videos of maximum intensity tests (0.44g) 

on our YouTube channel ISAAC antisismica.

Comparison of the movements of the first floor

Without I-Pro 1
With I-Pro 1
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https://youtu.be/psonOZFy_Uo
https://youtu.be/e6rpgI9VdsY
https://youtu.be/AgpRhsMY-n8
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Picture of the building 
without I-Pro 1 after the 
0.44g seismic event.

Picture of the building 
with I-Pro 1 after the 
0.44g seismic event.
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