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Thin-bed mortar is cement-based mortar used in masonry: 
➢Joint thickness in the finished masonry only 1 to 3 mm  
➢Compressive strength βc ≥ 10,0 MPa after 28 days 
➢Thermal conductivity λ10, dry, mat. = 0,21 W/(m·K) 

Application for all kinds of masonry materials like red-
bricks, autoclaved aerated concrete and other bricks,  
for example pumice, expanded clay or limestone made. 
In comparison to a current masonry brick with λequiv. = 0,07 
W/(m·K), the thermal conductivity of thin-bed mortar is 
actually three times higher: 
➢Accordingly the mortar joint interacts like a  
thermal bridge 
The two important parameters of thin-bed mortar: com-
pressive strength and thermal conductivity have not  
been improved for the last decades. 
The aim was to develop a new thin-bed mortar with: 
➢Compressive strength βc ≥ 10,0 MPa after 28 days 
➢Thermal conductivity λ10, dry, mat. < 0,18 W/(m·K) 

In order to reduce the thermal conductivity of the mortar,  
it is necessary to use special kinds of additives (Fig. 2).

Fig. 2: Correlation of compressive strength and thermal 
conductivity dependent on used additives with 10 Vol.-%

In case of using amorphous silica as additive: 
➢Compressive strength βc = 11,9 MPa (pozzolanic reactivity) 
➢Thermal conductivity λ10, dry, mat. = 0,17 W/(m·K) 

In order to understand these changes it was of peculiar  
interest to investigate the new mortar’s structure of pores.  
The investigation was performed by means of mercury 
intrusion porosimetry (Fig. 3). 

Fig. 3: Correlation of specific pore volume and pore  
diameter of the untreated and the modified new mortar

Fig. 1: Applying of mortar (left); finished masonry  
with thin mortar bed technique (right)

The addition of amorphous silica has an considerable effect  
on the pore structure of the mortar: 
➢The improved thermal conductivity is the result of an  
244 % increase of pores in the range of mesopores from  
2 to 50 nm in comparison to the untreated mortar 
During the cement hydration the amorphous silica reacts with  
the hydration products of the mortar in a pozzolanic reaction 
(Degradation of  Portlandite): 
➢Ca(OH)2 + SiO2 + H2O → x CaO • y SiO2 • z H2O   (CSH) 

The XRD pattern of the modified thin-bed mortar confirms  
the decreasing Ca(OH)2 content. The peaks, indicated by  
„p“, are lower in comparison to the untreated mortar (Fig 4).

Fig. 4: X-ray diffraction pattern after 28 days for untreated 
and modified thin-bed mortar


