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Tab. 1. Concretes ratios and some of their characteristics 
 
4. THE ELASTICITY MODULE 
 
The elasticity module (E) has been determined on 3 types of 
concrete: a usual reference concrete (a mark one) and 2 high 
performance concretes (one with Lomar D superplasticizer of 
foreign source, and the other with FORTERA superplasticizer 
of Romanian source). The results are presented in table 2. 
The researches concerning the elasticity module show larger 
values for the high performance concretes as compared to the 
usual concrete. 
 
5. RESISTANCE TO AGGRESSIVE ENVIRON-

MENTS 
 
The experimental researches carried out by the autors team 
(Buchman et al., 2003) studied the resistance in NH4NO3 
environment and the penetration of chlorine ions. 
The concretes resistances after the chemical attack are given in 
table 3. 
For the chlorine ions penetration, the concretes samples (CC 
and HPC) have been kept 90 days in NaCl solution of  2.5 g/l 
concentration. The penetration depth of the chlorine ions 
determining has been carried out according to SR 13380(1997). 
 

The 
concrete 

type 

 
Age 

(days) 

Compression 
strength (N/mm2) 

The 
elasticity 
module  

EHPC 
ECC 

Cubic Prismatic 
CC 28  55,2 36,6 30 690 _ 

HPC with 
LOMAR 

28  77,6 67,6 33 230 1,09 

HPC with 
FORTERA 

28  73,2 66,5 32 430 1,06 

Tab. 2. The elasticity module 

The 
concrete 

type 

The 
solution-

concentra-
tion, 
(%) 

The 
initial  

Rc 
(N/mm2) 

The Rc 
after  the 

attack 
(N/mm2) 

Δ Rc 
(%) 

BO 
62.2 

48.5 36.1 25.6 
BIP 76.0 70.1 7.8 

Tab. 3. Concretes resistance before and after the attack with 
NH4NO3 
 
The results thus obtained are presented in table 4. 
 

Concrete type Penetration depth, mm 

Usual concrete (mark) 3-5 

High performance 
concrete 

0-1 

Tab. 4. Penetration depth of the CL ions 

 
6. CONCLUSION 
 
Following the experimental studies and researches that have 
been made so far, there can be drawn out the conclusions given 
below: 

• The high performance concretes preparing and placement 
can be carried out by using the same equipment and 
procedures employed for the usual concrete. 

• The high performance concretes have, besides the 
compression strength, other improved characteristics, as 
well, namely: the elasticity module, the contraction, the 
tranquil flow, the frost-thawing proof, the impermeability, 
the resistance to aggressive chemical agents. 

• The own experimental researches have led to the 
obtaining of some high performance concretes with a 
compression strength ranging within 63.5 and 84.9 
N/mm2, one of the compositions having been obtained 
only from indigenous materials. 

• The researches concerning the elasticity modules show 
larger values for these modules for the high performance 
concretes as compared to those for the usual concrete. 

• The BIP resistance to the attack of NH4NO3 (the 
ammonium ions) is significantly increased. After 90 days 
of keeping in concentrated solution of NH4NO3 (62.2%), 
the BIP compression strength lowered with only 7.8%, 
while the compression strength of the usual concrete 
(mark) lowered with 25.6%. 

• The penetration depth of the chlorine ions is much smaller 
at BIP: the penetration depth has been of 0 - 1 mm at BIP 
and 3-5 mm at BO. 

 
7. REFERENCES 
 
Buchman I., Bob C., Jebelean E., Badea C. (2001) High 

performance concretes. Documentary study and 
experimental researches concerning high performance 
concretes obtaining. Work synthesis. Grant A, UP 
Timişoara contract  nr.34977/2001, theme 9 code CNCSIS 
872, Timişoara, 8 pages 

Buchman I., Bob C., Jebelean E., Badea C. (2003) High 
performance concretes. Determining of the wearing 
resistance, the frost-thawing proof, and of the resistance in 
an aggressive environment. The work synthesis. Grant A,  
UP Timişoara contract  nr.33501/2002, theme 7, code  
CNCSIS 504, Timişoara, 8 pages 

De Larrard F., Malier Y. (1990) Propriétés constructives des 
bétons à trés hautes performances - de la micro à la 
macrostructure. v.Malier (1990), 107-138 




