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Partie I- Communication 8 points

Ex1- 3 pts : Définir les types de communications que vous  connaissez ? Commenter.

Ex2-6pts : Comment se présente un article scientifique du point de vue forme ? comment est écrite une                        

                  introduction d’un article le scientifique ?
Partie II – English 12 pts.
The nonlinear behavior of reinforced concrete slabs subjected to static and impact loads has been studied in this research through experimental tests and by numerical analysis using finite element method.  

Experimental work included testing of fifteen two-way reinforced concrete slabs, three of which were tested under central concentrated static loads while the others were tested under impact loading by means of a falling mass at the center of the slab .A steel ball of (90mm) diameter and (3 kg) weight was used as a falling mass for all the impact tests. 

The test rig was specially designed and constructed so that it could be used for drop-weight impact tests of slabs of different dimensions and different impact forces.  The main test variables in the study were: dimensions of the slabs, reinforcement ratio, height of fall of the striking object and support conditions of the slab.  In each impact test, the maximum transient and residual central deflections were measured using linear variable differential transformer (LVDT). Crack patterns were traced. In the numerical part, nonlinear finite element analysis was carried out to evaluate the static and dynamic responses of the tested slabs. The finite element analysis was carried out using the software (ANSYS V 9.0).  

Concrete  was simulated by  eight-node isoparametric brick elements ( SOLID 65 ) since this element is capable to model cracking and crushing of concrete  while steel reinforcing bars  were  modeled  by  a three dimensional spar element (  LINK 8 ) which has two nodes with three degrees of freedom identical to those of the ( SOLID 65 ). 

The   nonlinear   equations of   equilibrium   were solved by   an incremental- iterative technique. The full Newton-Raphson method was used as a nonlinear solution algorithm and a displacement criterion was used to check convergence. The numerical integration was carried out using eight-point Gaussian rule. 

In static analysis , the nonlinear behavior of reinforced concrete slabs as  obtained  from the finite element  results  using ANSYS software  was shown to be very close to the actual behavior obtained experimentally with a difference not exceeding ( 9 %) of the failure load. 

In dynamic analysis, load-time history, deflection-time relation, and stress-time relation were investigated. Crack patterns were also explained. For all tested slabs under impact loads, it was found that the central deflections are proportional to the    height of fall of the striker at low heights (less than 600 mm of a 3 kg mass striker). Those deflections were found to be much larger with a slight increase in height of fall of the striker (almost a double value of deflections was noticed at an increase in fall of less than 25 % beyond 600 mm height of fall). 

The central deflections of the tested slabs under impact were found to become smaller as the tensile reinforcing steel ratio increases, but the rate of the decreases in the deflection is less for high steel reinforcement ratio (1.77 %). Also, those deflections were found to be oscillatory in nature but not in-phase with the applied load. However clamping edges of the slabs results in larger oscillation frequencies as compared to the case of simple supports. 

Finally, it was found that, with the repetition of strikes and as the falling height of the striking object increases, cracks at the bottom faces of all slabs starts prior to those at the top face. However, cracks do not propagate longitudinally or widen with the increase of heights of falls but rather scabbing of the concrete starts to form with large pieces of concrete scabbs out at larger drop height. 
Questions:

1- Translate into French the underlined expressions? 5pts (0.25 pts each).

2- Translate into French the entire text. 5pts

3- What represents this text? 2pts

Good Luck

Dr. T. Bouzid

