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Calcolo degli impatti ambientali (approccio valido per qualsiasi intervento integrato/combinato) sull’esistente
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ReEl = f(ReC)—_____ Env.impact due to
reconstruction costs
EAL = f(analysis)— Expected annual (seismic) loss

El; = ReEl - EAL —__Env. impact due to seismic
losses

EnEl = f(kWh)—___ Env.impact due to energy
consumption

EP,yen = f(analysis)- Annual energy consumption

El, = EnEl - EByyep Env. impact due to energy
consumption
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AS = Eltut,un - Eltat,r Env. annual saving
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Tpg = Carbon payback period

Applicazione della metodologia messa a punto per edifici in muratura a una scuola in C.A. (Rieti)
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Outputs

IR | Description of integrated retrofit

No intervention
IR-1 2 + 4cm EPS + windows
exoskeleton 1 + 12cm EPS + windows

RC Jacketing + 8cm EPS + windows
shear wall + 4cm EPS + valves

RC Jacketing + 4cm EPS + valves
shear wall + 8cm EPS + valves

RC Jacketing + 8cm EPS + valves
steel jacket + 8cm EPS + windows
steel jacket + 12cm EPS + windows
shear wall + FRP + 8cm EPS + valves
shear wall + FRP + 12cm EPS + valves
RC Jacketing + 4cm EPS + windows
steel jacket + 12cm EPS + valves

RC Jacketing + 12cm EPS + windows
RC Jacketing + 8cm EPS + valves

RC Jacketing + 12cm EPS + valves

IR-10
IR-11
IR-12
IR-13
IR-14
IR-15
IR-16
IR-17
IR-18
IR-19

PRO_SAP

Seismic analysis

g EDLCLMA

Energy Performance

Structure: RC frames (30 X 30 cm
columns), no seismic reinforcements
(shear walls or bracing) seismic class: F
(safety index 23%).

Experimental tests for mechanical characterization

Analysis

RC/steel
jacketing

Building Type: One-story reinforced
concrete (RC) school. Total area 631m?.
Built in the 1970s.

Energy class
B
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Environ. Impact

(kgco2e/m?/y)

Economic cost (€/m?/y)

Seismic class

Among the evaluated scenarios, IR-19 proved to be
the most effective, combining concrete jacketing, 12
cm EPS insulation, window replacement, and
thermostatic valves to achieve Seismic Class Aand
Energy Class B. Closely behind were IR-16, featuring
steel jacketing with the same energy measures, and
IR-18, which paired concrete jacketing with reduced
insulation thickness (8 cm). IR-17, lacking
thermostatic valves but maintaining the 12 cm
insulation and concrete jacketing, also reached
Seismic Class A, though with a lower Energy Class C.
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IR3 + FRP + 8cm EPS + valves 120€ o
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IR-5 |shear wall + 12cm EPS + windows 100€ = Installation
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Integrated retrofit
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