
Abstract 
 
In the past years there has been a rapid growth of interest in high-strength concrete with 
compressive strengths over 50 MPa. Concretes of this strength can be made by using a very 
low water-cement ratio and careful quality control production. The necessary workability is 
achieved by super plasticizers. Extensive experimentation has greatly improved understanding 
of the fundamental behavior and basic engineering properties of this material. While most 
properties of concrete improve with increased compressive strength, some characteristics 
require special attention. To insure the safety and serviceability of structural concrete, certain 
essentially empirical design procedures and equations, based on concrete of much lower 
strength, must be changed. 
 
The shear capacity of reinforced high-strength concrete is an important issue. Provisions for 
shear design in the Spanish EHE (Structural Concrete Code) are based mainly on 
experimentally derived equations. Tests providing the basic data for these equations were 
conducted on members with concrete strength mostly below 40 MPa. Using such equations to 
extrapolate may be unsafe in some cases. A characteristic of high-strength concrete is that it 
fractures suddenly and forms a failure surface that is typically smooth. This contrasts with the 
rough surface typical of lower strength concretes, with internal cracking following along the 
interface between stone and mortar.  
 
The object of this paper is to evaluate the efficiency of the EHE for shear design of beams with 
and without shear reinforcement, and to suggest any modifications that could improve the 
predictions of this code, especially for high-strength concrete members. Results obtained from 
243 experiments on reinforced concrete beams with concrete strengths from 20 to 100 MPa are 
compared with the predictions of the EHE, the AASHTO code and the results provided by the 
Response 2000 program This program uses the modified compression field theory to predict the 
maximum shear strength of the beams. In addition to that, a neural network model is used to 
model with accuracy the behavior of the beams under shear strength. The results of this neural 
network are compared with the predictions of the EHE, so design parameters can be adjusted 
to provide better results. 
 
With beams without shear reinforcement the EHE turns out to be an efficient tool for the design 
of this structural elements, though the methods based in the modified compression field theory 
provide better results, giving predictions that come closer to the experimental ultimate shear 
strength of the beams considered. Through a parametric study with the help of the neural 
network, a new formulation, based in the EHE code and the Model Code is proposed. The 
predications of this formulation fit the ultimate shear strengths of the beams slightly better than 
the EHE method. 
 
The results of the EHE for beams with shear reinforcement are far too conservative, especially 
for high-strength concretes. The AASHTO code (based in the MFCT) provides in this case  
much better results. The EHE code considers the total nominal shear Vn strength as the sum of 
the contributions of the shear reinforcement Vs and the concrete Vc . The value of Vc in a 
member with shear reinforcement is taken equal to the shear that causes failure in an identical 
beam without shear reinforcement. In this case it is difficult to determine which parameters 
should be changed, because the neural network considers the ultimate shear strength as one 
single value, and the EHE works with the addition of two. To achieve greater improvements the 
EHE should be  based on the modified compression field theory. 
 
 
 
 
 


