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stress-strain curve. It is usually accepted the most of energy 
so-called descending branch of this curve, and this 

area under of diagram. An 
branch responds the deformation energy 

is usually takes place in 
me:cn:amca1 properties of material should be 

of FM parameters describing the 
peculiarities resistance within the stages crack 

further stable propagation. 
fracture energy, GF, determined by the area complete 

bending, cannot considered as sufficiently 
concrete cracking resistance. 

~A .. .., ....... ," ......... ...., ............... concrete fracture community mostly 
.... .., ..... .., ............... A.Jl..,.., on size geometry. The 

using GF, which is discussed in 
............... Fi ............ method Gp determination . 

............ L .............. engineer can be attracted by the ............... ,,..,, ... ..., 
as materials absorbing large amounts of 

...., .......... i--, ... n .... ..., ....... are concerned, reinforced concretes, 
the integral energy that determined the 

approach can used without any change . 
...,,..,, ........... ~ ..... ...,.,u .. for such as 

changing the number of 
mechanical properties of 

, ....... ., ...... ,...,. .,.,,,.,..,_,,,.u ... ,,,.rt constant for mixes. 

effective water/cement ratio (0.236) 
..., .... u ........... .., of the aggregates. 

cement, sand with a fineness 
water requirement of 7 .5%, crushed granite stone with 

mm (20%) and mm (80%) and water 
The concrete compositions are assembled in Table 1. 
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1. The 

Material Weight content (cement units) Volume content (%) 
Fine Coarse Water Fine Coarse 

HCP 0 0.24 0 
Mortar A 0 0.30 23 
MortarB 0 0.35 36 0 
Mortar C 2 0 0.44 50 0 
MortarD 4 0 0.64 61 0 
Coner. Al 0.5 0.5 0.27 19 19 
Coner. A2 0.5 1.1 0.28 16 34 
Coner. A3 0.5 2 0.28 12 48 
Coner. Cl 2 2 0.40 34 33 
Coner. C2 2 3 0.41 29 43 
Coner. C3 2 4 0.44 25 50 

Prismatic specimens of 70x70x280 mm and cubes of 
cast, cured for 28 days at air relative of 95-98% 

18-22°C, then from water exchange 
testing at 1 year specimens were tested at 
tension (prisms) and compression (prisms cubes). 

The fracture mechanics characteristics were measured at 
on notched beams with relative crack of 1/8, 3/8 

Load-line deflection gauges were Jl.Jl .... _, ........... ,c...., ...... 

specicJ frame which excluded the 
swinging knife-edge support was 
horizontal support reactions and a fixed C'r\l"\"3Tl.0".l 

torsional moments. 
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100 
77 
64 
50 
39 
62 
50 
40 
33 
28 
25 

Each specimen was tested in bending 3 times, accordingly to Kovler et 
(1988). For this aim special extenders were mounted on two halves 
the beam. The extenders had for specimen dead 
weight into account. 

3 Results and discussion 

3.1 Strength 
The strengths at compression (both cubes bending and 
axial tension are detail reported by Kovler and .L.IU.Jlll,,...,.., The 

a growth 
contact defects. 

compressive strengths mortars decrease 
aggregate content, due to the increasing of 
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tensile zone increases ,...,,,..~r.,,, 

load-displacement curve 
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1. K1c and (top) and tensile 
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2. load-displacement curves normal (top) and logarithmic 
(bottom) coordinates 
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4. 

l 
I 

h 

F 

F 

the observed fact load F is inversile proportional to f it 
should be It is also true separately Gs Oc 

energy deformation be independent. 
crack kinetics ( 4) it is also the 

Kic. Thus fracture mechanics 
growth (force, energy and defonnation 

the F-f diagram. 
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dependence of Gs on concrete macro structure is not ..J>U.UL• .......... 

Jc (Fig. 5). Gs an 
aggregates, and for coarse concretes 
by the greater 
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5. Jc and fracture energy at 

The two kinds of characteristics, describing 
crack growth, do not practically depend on 

vs. content 

coarse concretes, but only on content of coarse aggregate. 

4 Conclusions 

mechanical properties 
parameters at 

increase in aggregate ""''"" .. , ...... ,," . ..,~ 
argued the integral fracture ......... , .. ,""' 
characteristic, because it does not 
peculiarities of destructive process at 
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