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INNOVATION 

ECC – Engineered Cementitious Composites                   
 

• Rational Systems for Repair, 
Structural Strengthening and 
Seismic Retrofitting of Masonries 

• Fire resistance   

• Anticorrosion  
 

   

Innovative systems with very high performance  

 
 

REINFORCED RENDERING 
WITH HIGH FRACTURE ENERGY  
AND DEFORMATION CAPACITY 

FOR STRUCTURAL STRENGTHENING 
AND SEISMIC RETROFITTING  

OF BEARING MASONRIES, 
  PLUGGING, PARTITIONS   
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REINFORCED RENDERING SYSTEMS WITH 
HIGH DUCTILITY FOR THE STRUCTURAL 

REINFORCEMENT AND SEISMIC 
ADJUSTMENT OF MASONRY WALLS 

 
The technique of consolidation using reinforced renders is to achieve, in adherence to the 

wall to be strengthened, a layer of mortar, reinforced with mesh, fixed to the wall through 

bulkhead connectors. 

 
The technique allows to improve the characteristics of resistance of the wall, thanks to 

the increase in section resistance made from the morar layer and the effect of 

confinement excercised on the degraded masonry, and, at the same time, to increase the 

ductility. This technique may be suitable to those walls in a particular advanced state of 

degradation and not able to withstand excessive handling (in the presence of complex and 

extended cracking patterns, other techniques, such as injections or the construction of 

walls, may in fact be difficult to apply). 

 

 
The technique is also applicable to reinforce a limited section of a damaged wall, or 

vertical intersections of walls which are not sufficiently connected. 

The consolidation with reinforced renders is a simple method and rather rapid, suitable 

also for seriously poor masonry walls, when adequately and extensively treated, requiring 

appropriate dimentioning and structural load distribution. 

 
The application of the reinforced render does not change the state of stress of the 

structure during the execution, but can change the stiffness of the walls and thus their 

seismic response. 

 

The application of system                               ensures maximum reliability of this technique 

through the following fundamental features :  the intrinsic Ductility and Energy of Deformation 

of used Render, the Adhesive Capacity of the mortar to the wall, some peculiarities in the 

Mechanical Characteristics of Mortar, the choice Reinforcement net and transversal 

Connectors, Correct Application. 

The Structural reinforcement system                              ensures the transfer and stress 

distribution from the wall to the reinforced render slab with the highest ductility and fracture 

energy of the SYSTEM, particularly in the case of Seismic Stress. 

 



 
 
 

 
 

 
• In the System                                          all the materials which compose the 

the Design of Structural Reinforcement play a fundamental role and synergy in 

the transfer of the Forces in the Masonry Reinforcement system. 

• Systems                                        allow the durable functional recovery in 

many different grades of degradation and different purposes of structural 

reinforcement, including seismic adaptation of constructions.  

• Fundamental role is played by the quality of the binders and reinforcement 
used, that must allow: 

- Increase of ductility without stiffness or shear differences in the 
structure.  

 Dissipation of the energy without collapsing in case of seismic event.  

 
 



Two experimental examples of the System  
HFE-tec® masonries  

by measuring the diagonal compressive strength  
on wall with dimension  100x100x40 cm 

thickness render  3 cm 
 

 
 

Determination and measuring the diagonal compression strength on masonry  
walls rendered with a fibre-reinforced mortar with very high Deformation 
Energy, reinforced with a steel or glass fibre net : Systems HFE-tec® 
Masonries  

 

 
 

 
 

 

Reference vintage mortar, not reinforced   

BS 38/39-2,5 MuCis® sra  3 cm , reinforced with steel net Tecnofib-ST /elt-4/50 

BS 38/39-2,5 MuCis® sra  3 cm , reinforced with glass fibre net Tecnofib Glass Net 510 

Reference vintage mortar, not reinforced   

BS 38/39-2,5 MuCis® sra  3 cm, reinforced with steel net Tecnofib-ST /elt-4/50 

BS 38/39-2,5 MuCis® sra  3 cm, reinforced with glass fibre net Tecnofib Glass Net 510 
 

The crack of unreinforced 
masonry: the wall "bursts" 

The crack of reinforced masonry HFE-tec® : 
not damaged 
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M2 

Stress increase : 
> 500% 

ECC REFOR-tec® 

(2,5 MPa) 

 
Panel built with mortar M2 (2,5 MPa) 

not reinforced 

PNR2
P_RT1

 

Panel built with mortar M2 (2,5 MPa) 
reinforced with  

3 cm ECC REFOR-tec® - NO MESH - 
passing steel connector ∅ 8 mm 

PNR2
P_RT1



 

APPLICATIVE TYPOLOGY  
 
 
 
 

 
 
 
 
 

SYSTEMS 
of reinforced renders 

with the technology of 

the “structural 

sandwich”  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 

 

SYSTEMS 
with external cover on 

vaulted structure   

 

 

 

 

 

 

 

 

 

 
 
 
 
 

SYSTEMS 
Anti-tilt system for walls 
and partitions (in this case 
by reducing the thickness 
to no more than 10 ÷ 20 

mm) 
 

 

1) Chiusura con malta
bicomponente
fibrorinforzata
Mucis BS38/39-2.5

4) fissaggio di rete in fibra di
vetro Tecnofib Glass net G8
o, in alternativa, di rete
metallica TecnoFib ST- ELT

3) Ricostruzione primo strato
intonaco con ns. malta
bicomponente fibrorinforzata

Mucis BS38/39-2.5

6) ricostruzione secondo
strato intonaco malta
bicomponente fibrorinforzata
Mucis BS38/39-2.5

2) Realizzazione del foro e
inserimento del connettore
TECNOFIB FIOCCO
GLASS 73 facendo sporgere
i filamenti in fibra di vetro

5) sfiocchettare le fibre
sporgenti e impregnarle
con adesivo epossidico
bicomponente

 

 

 
 
 

 
 

 

CAPPA COLLABORANTE IN 
MALTA FIBRORINFORZATA 
BICOMPONENTE 

ANCORAGGIO 
MEDIANTE PRODOTTO A 
BASE CEMENTIZIA O 
EPOSSIDICA 

HIGH DUCTILITY 

HIGH DUCTILITY 

HIGH DUCTILITY 

Structural cooperating cover in fibre 
reinforced bi component mortar with 
High deformation energy  
BS 38/39-2,5 MuCis® sra  
No shrinkage, anti-corrosion 

Anchoring with cement based 
material BS 91 ANCORA or 
epoxy based product 
TECNOEPO 400 

� Application of first layer of 
high Deformation Energy 
Mortar  
BS 38/39-2,5 MuCis® sra  
or BS 37 FPL-LIGHT 

 

� Application of second layer of 
mortar with High Deformation 
Energy   
BS 38/39-2,5 MuCis® sra  
or BS 37 FPL-LIGHT 

 

� Realisation of 
drillholes,inserting steelconnectors  
Tecnofib FIOCCO STEEL 162 
Or in glassfibre  
Tecnofib FIOCCO GLASS 73 
And fixation with in alternative with  
TECNOANCORVINIL 380 
or Tecnoepo 701 

� installing steelnet Tecnofib-
ST/elt - 4/50  
or glass fibre net   
Tecnofib GLASS net 340  
and fix to the connectors  



Paper which will be showed to the PROHITECH ’14  
“2nd International Conference on  

Protection of Historical Constructions”  
7th-9th May 2014, Antalya - Turkey 

 

High Fracture Energy Technology and 
Engineered Cementitious Composites for the 

Ductile Reinforcement of Historical Structures 
 

 

 
 

 

 

 
 
 



 

   
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
 
 

    

 
see complete Paper in the “NEWSLETTER” section 

from our web-site www.tecnochem.it 

 
 

 
 
 
 
 
 
 



 

Two Prestigious Examples of Restoration and 
Consolidation of masonry through injections LIME 

INJECTION, Grouting joints and partial reconstructions 
with mortars High Deformation Energy, without rendering 

 

   
 
 

 
 
 
 

 
 
    
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 

Some applications of Systems  
 
 

  
 

 
 
 

  
 

 

        
 
 

 
 
 
 
 

      
 
 
 

Tecnofib TETRAGLASS 
  

Tecnofib TETRAGLASS 
 
 

Tecnofib FIOCCO glass 73 
 

Tecnoepo 701 
 

Tecnoepo 700 primer 
 Tecnofib CW 240 

 

 

Tecnoepo 701 

           Tecnofib FIOCCO C240 

Tecnofib C240 

Tecnoepo 701 
 

Tecnobolt® 

 



 
 
 

Request for Information and/or Assistance :   
 

 

U.A.P.P. – Ufficio Assistenza Promozione Progettuale 

e-mail : uapp@tecnochem.it 
 

 

 

 

 

 

 

 

TECNOCHEM ITALIANA SPA - Via Sorte 2/4 - 24030 Barzana (BG)  www.tecnochem.it - uapp@tecnochem.it 
 
  

 
 
 

Pls consult our web-site 
www.tecnochem.it 


