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ABSTRACT : The paper concerns a new series of experimental studies intended 
to broaden praticaI experience on the possibility of using in 
masonry mortars with steel fibres reinforcernent. 
To this aim two series of 6+6 panels were subjected to uniform 
oompression test and diagonal compression test, according A.S.T. 
M. E 519/74. Results are described and COrrm2nted upon. 

SOMMARIO Viene illustrata una nuova serie di studi di carattere sperimen­
tale volti ad ampliare esperienze pratiche sulle potenzialità di 
impiego di malte rinforzate con fibre di acciaio nella muratura. 
A tal fine due serie di 6+6 pannelli sono stati sottoposti a pr~ 
va di compressione uniforme ed a prova di campressione diagona -
le, secondo le norme A.S.T.M. E 519/74. I risultati delle prove 
sono esposti e cammentati. 

1. INrroo~ION 
In a previous paper on the same subject presented by authors at 6th IBMaC a 
serie of experilrental studies on masonry panels bonded with fibre reinfor -
ced mortar was described and catnlented (3). It was then underlined the inte 
rest of broadening the experilrentation field carrying on tests on bigger sl 
ze panels, built with bricks of different size and bonded with plain mor­
tar or mortar reinforced with a new kind of fibre. 
More specifically, specimens tested in this case were panels 
built with bricks ou 12x12x25 ,(against panels ou 39x51x11 ,5, 
bricks ou 11,5x7x24). 

Cffi. 77x78x12 
built with 

Two series of tests have been carried out: simple oompression and diagonal 
oompression according A. S. T. M. E519 /7 4, in ei ther case on eIernents bonded 
with pIain rrortar and eIernents bonded with mortar reinforced by steel fi 
bres type Duoform instead of smooth ones. 
It is worth to recall that, in previous experirnentation, fibres Iength was 
chosen according mortar workability and possibility of filling bricks holes. 
In the present case the employ of OOPPIO UNI Bricks -different frem the pr~ 
vious ones in size and holing - aIlowed for using longer and deformed fibres. 

2. MATERIAIS CHARACl'ERISTICS 
Spec.imens were prepared using following materiaIs: 

Bricks : OOUBLE UNI type (production by firm RDB Nord) 
naninal dimensions rnn 120x120x250 
density Kg/mc 970 12 

hoIing percentage 45,5% 
characteristic oompressive strenght 
(11 holes- gross area) fbk=MPa 29 
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Mortar Cernent mortar M1 class, proportion 1. O. 3 (Cem2I1t- lime-sand) by vo­
lume, silico calcareous aggregate {3 rnax 2 rnrn. 
Optirnal workability conditions by a water/cement ratio = 0,6. 

Fibres Steel fibres Wirand Duoform (deformed), aspect ratio L/D = 63 
(L = 25 rnn; D = 0,40 rnrn), standard production. 

According found out workabili ty, we deem i t possible, in future ex­
perimentations to use fibres with an higher aspect ratio L/D to im 
prove the efficacy of fibres reinforcement. 

3. EXPERIENCES DESCRIPI'ION 

3. 1 Tests on mortars 

Bending t e sts and oompression tests have been performed on 9 specimens in 
plain mortar (mortar A) and on 9 specimens in fibre reinforced mortar ( mor­
tar B) dimensions mm 40x40x160. According the results of previous tests (3 ), 
a blending ratio of 40 Kg fibres for cubic metre of mortar (corri sponding to 
O ,5% in volume) has been chosen. 
Values of flexure and compressive strenght are listed in Table 1 (tests car­
ried out according RILEM) . 

Bending Compression 
Kind of mortar A B A B 

Mean strenght (MPa) 3,99 4,11 22,37 22,61 

Standard deviation 0,72 0,52 1,38 1,17 

Characteristic strenght (MPa) 19,64 20,28 

Table 1 - Mechanical properties of mortars 

3.2 Compressions tests on rnasonry panels bonded with the two types of mortar 

6 panels were assembled, dimensions as in fig. 
Their slenderness ratio l/t = 6,4 is some­
what higher than the limit value suggested 
in "Recorrmendations for calculation and de 
sign of constructions with rnasonry bearing 
walls" (published by ANDIL O) to point out 
the effect -if any- of the fibres in mor­
tar. Lcading rneasurements were obtained by 
means of pressure transducers: strain mea­
surements by rooans ,Of 4 potentianetric 
transducers (2 an each side of the panel ) 
placed (510 um base) on the first and 5th 
bricks layer. 
A coople of dial gauges was set · near the 
bordes of the panels, to the aim of follCM 
ing defonnatians till collapse. 

1 (3 for each kind of mortar). 

~~l 
t-- 7BCM

• -+ 
THICKNESS='12cM. 

Fig. 1 

(O) ANDIL = Associaziane Nazianale degli Industriali dei Laterizi. 
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Load was impJsed so as to attain loops with increasing peaks. 
Table 2 shc:ws the collapse ccmpressive strenght attained by the two kinds of 
panels. 

Panels wi th rrortar A Panels wi th rrortar B 
N° panels 1 2 3 1 2 3 

(MPa) 7,59 9,96 11 ,18 11,65 11,78 12,62 

Table 2. Compressive strength (collapse values) in specimens with rrortars A 
and B. 

As in previous experimentaticn, a significant increase in resistance has been 
recorded in panels l:x:nded with fibrous 
mortar: furtherrrDre -and this aspect 
appears to be a most significant one -
fibres presence prevented t.h::! "explo -
si ve mede" of collapsing which - on 
t.h::! ccntrary- was typical of plain mo~ 
tar bcnded panels (see figg. 2 and 3) . 

Fig. 2 Mode of collapse in panels bcnded by 
mortar A. 

Fig. 3 McXl.e of collapse in panels bonded by rrortar B. 
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Examination of diagrams drawn in Figg. 4 and 5 underlines an hornogeneity of 
behaviour in both sets of tests. 
Loops concerning B panels involve an higher enclosed area in comparison to 
the corresponding A panels loops and - as previously stated - the collapse 
load reached is higher (about 18%) if we use fibrous rnortar. 
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3.3 Diagonal campressions t ests 

Specimens prepared were 6, 3 for each kind 
of rrortar. Panels dimensions and positions 
of strain bases are shown in fig. 6. 
As i n previous set of tests, imposed loads 
have been surveyed thanks pressure transd~ 
cer : strains along diagonaIs, through po­
tentiometri c transducers- two on each side 
of panels - on a base of 550 rum. 
A significant difference bet ween collapse 
strenght of panel type A versus type B has 
not been recorded, or a different way of 
behaviour at collapse, either (Fig. 7). 

Panels with rrortar A 

N° panels 1 2 3 

fv (MPa) 0 , 46 0,66 0,55 

Fig. 6 

Panels wi th rrortar B 

1 2 3 

0,61 0,56 0,43 

Table 3. Diagonal collapsing strenght specimens A and B (according fonnula 
F 

f =-) 
v 2bt 

a) b) 

Fig . 7 a ) =specimen with mortar A I b) = specimen with rror tar B 

HONever, a difference is apparent if we observe the diagrams plotted in Figg 
8 and 9, which r epresent the behavioor of panels in the whole process and 
show a strain effect we consider peculiar (Figg. 8a and 9a put in better e­
vidence the loading phase till collapse) . 
It is worth to cbserve, infact, that panels booded with plain rrortar don't 
sha.v any strain follow up by reolading after collapse, while p:mels with fi­
brous rrortar ShON a peculiar and extended cap:iliili ty of stram recovery by 
reloading. 
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4. CDNCLLEIONS 

The increase in the value of canpressive strength, already recorded in pre­
vious experimentation, has been confinned and -we can say- enhanced. 
The bonding effect provided by fibrous rrortar is rrore apparent in the pre­
sent set of tests since the size of bricks ernployed in panels reduce alrrost 
to the half the number of mortar joints in comparison to a fabric with bricks 
7x11,5x24. 
The difference in behaviour at collapse between the tv.D kind of panels (plain 
or fibrous rrortar) haS been clearly confinned. Plain rrortar panels "explode" 
liberallyat collapse load and pratically disintegrate while fibrous rrortar 
panels keep fonn and consistence after collapse. 
In diagonal compressions tests a difference between panels A and panels B 
has not been recorded as far collapse strength is concerned. 
This effect appears consistent with the fact that fibrous rrortar (at least 
by a blending ratio comparatively law as 0,5% by volume) doesn't present, as 
far tensile stress is concerned, higher resistence than plain rrortar. If we 
consider however the behaviour of a rnasonry wall as pure shear wall it is 
apparent the possibility offered by fibrous rrortar bonding to the effect of 
energy dissipation after cracking. Deforrnation along compression diagonal 
rnembers will be present in extended way in cracked wall elements thus provi­
ding a possibility of energy dissipation before the final collapse effect is 
reached. This point however is worth more experimentation which we intended 
to perfonn in the next future. 
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