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ABSTRACT

Alaz £ Deen Amr Hussein, On A Finite elemert analysis for veinforced conerere jéint,
Structiral department Faculiy of Engineering Ain Shoms university
The nonlingar behavior that assovistes teinforced conerete structurss through leading stages
due to changes in material properties and geometrical deformations are one of the most
controlling criteria in the heﬁavinr of reinforced comcrete strugtures, Efforts have been done to
mode] this belwvior, and these effors were the bagis of the present research beside 4 tmal to
develop new solving technique and analytical computer program lo save time and be more
precise A reinforced conerete joinl was chasen as & case study and many steps were taken to
Judge the developed program. The previows efforts were studied, A theoretical assumptions
wiere assumed for the vew method of analysis considering the stucture s entering every new
load increment with new deformed calewlated geometry, and assuming a material stiffncss
matrix that changes its material components with load increments. An caperimenial rcference
Tor the studied case was done to pive a datum and a real behavior to be used to calibrake the
develeped computer program. A computer program was develaped using JAVA languape as
well a5 assembly of its parts and adjusting to comply with the new analytical assumptions
beside wsing the program 23 an ¢asy input - cutput ool in the research field, the program is
explained and anached. The research examined the software and calibrates its suitability by
comparing it with that reached fiom cxperimental study, the case study gave a good correlation
with the experimental results and the previcus studies for the failure 1oads bt etill more efforts

arc needed to reach the ideal representation for the crack deflection and behavior
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CHAPTER 1

Introduciion

.1) Generol
The actual behavior of retnforced concrete sructures is govemed by tae different

forms of nonlinearity namely material nonlicearity and geometrical nonlinearity.. Material

nonlinearity is due to cracking and nonlinear stregs-strain relotionship of the constitutive

. maietials, while peomemical Non linearity is caused by large deformations - resulting in

significant changes in the geometry of the structire and thus the assumption of lineur strain-

displacement relationship breaks down.

The treatment of reinforced concrete beams and frames, as recommended by various
codes of praclicc is still bascd on a lincar elastic analysis assumption while they arc designed
on the basis of ultimate strength condibons Considenzg the inelastic material kehavior. The
aciual behavior of such souctures may significantly differ from that obtained using simple
linear elastic methods amd pross member stiff nesses. In fact, the member stiffnegzes should

reflect the degree of cracking and inelastic action.

The ACT 318 Building Code(l) accounts for the effect of cracking and inclastic
behavior of reinfarced concrete elements in some cases thmugh the nse of modifizd atiffpess
factors to avoid significant moment redisoibution and impasing wpper Hmits om the
percentapes of flexural steei in order to insure a ductile structural response. This empirteal

treatment, however, is not penerally applicable for all cases,

ala




