EM\MQQB\JJSSJ\)MLJ\@Jlk\}dsujahaﬂmz)w“\

Gy LIS 3 ga LAl gl A
3 g daae e 2 3§l aul all )
).\.\m;LA B.ﬁw‘ C'_I\;Luu\ /2\_\4.34 L»m uaaaﬂ\

Aadisall 4l a1 3aee DU 3axaal) jualiall aladiuly Jaa DU Jalail) Al j1 () sie

Al ) Gadle

Jiiail (ANSY'S) ebig aladialy A e 5 403 gae Jlaal I i el dabusal) Gl jall s2ae Y1 o sl il 3 a3 ALl o3 3
&5 (A2 sae Jlaa) ) A yaa Lgse day ) dpm e Jlaal i paa Alikiine adalie <13 dalus Al j3 s2ee) dused 32eeY) @l Jilai g
Aajliey Jidll g 515 oyl Jshagl) 5 A je Jlea) (ol Aag 22350 (ANSY'S) el Adeal) sl il slas e slaie Y Lelias
U= Sle (LINK180) saie aladiuly mlidll sy (SOLID 65) saie aladiuly <oy 6 ol sale Jiiad o8 il ) glai Ja y
Aaadl g )S5 Sl (Al o) 5 A8Ne a5a

el (st Qs (il J shagll- oam yall Janll Jaladia Cum Aleall oeiliill e J siie (il g (5,08l Qb (e Abaniunall il
& 1.098 5 1.0038 o i€ &y plaill i) (e Jumatiin (ia g Jas (ol M Aglaall &3 e Juantisn (i je Jos (oaall A )
)5 A jal) Jleadl Lgaa ya3 ie Aalusal) Al Al s2ee Y1 @gla e 555 ) ol gall Bl o o3 Gl o lal) ISV Jidll ¢ 55 (3das
saec ¥ Aglilae () iy Alcanioal) il A0 penl Jleal) Ao s Ay 5V G Ailaal) 5 )l mlocl) o a5 JaladaiVl A slie Jai
o L)y g saee W) Alidaa Cpmy & 5V G Adlual) 8 200 gaall Jlea¥l 82k ) 9 Jaladasy) A glie 334 ) aa LaaBli Aadisall dlus jall
Mgl I8y (8 J<5 5 A jall Jea¥) Jent e 530e V) ALE Cpuany nss ) ealusill dpas 40 800 5 A yal) Jlea¥) Jon

College: Engineering Name of student: Jawad Kadhim Mures
Dept.: Civil Name of Supervision: Assist. Prof. David. A. M. Jawad
Specialization: Civil Eng./ Structural Eng.  Certificate: Master

Thesis title: Nonlinear Finite Element Analysis of Reinforced Concrete Columns.

Abstract:

The behavior of reinforced concrete column subjected to axial and monotonic lateral loading is
investigated in the present study. The computer program (ANSYS 14.0) is used to model and analyse
confined reinforced concrete columns. Five rectangular reinforced concrete columns confined with
lateral reinforcement and subjected to monotonic lateral loads (four of them subjected to constant
compressive axial loads and the other without any axial load), are modeled based on existing
experimental data. ANSYS 14.0 program was used to estimate the ultimate lateral loads, lateral
deflection, type of failure, and crack pattern. The concrete was modeled with 8-node brick element
(SOLID 65), and the longitudinal and transverse reinforcement were modeled as discrete elements
using (3D-LINK 180) bar element, perfect bond between the concrete and reinforcing bars was
assumed.

The results obtained from the theoretical analysis indicate good agreement with existing experimental
data. The monotonic lateral load-deflection curves resulting from the finite element analysis (ANSYS)
demonstrate ratios of ultimate values of experimental to theoretical lateral loads that are between
1.0038 to 1.098, with modes of failure that correspond to experiments. Also, a parametric study was
performed to study the effect of factors that influence the behavior of reinforced concrete columns,
including compressive concrete  strength, longitudinal reinforcement ratio, spacing of lateral
reinforcement and level of axial load.

The results indicate that the ductility of reinforced concrete column decreases with increasing the
concrete strength and axial load level, and that dense tie spacing improves the ductility and increases
the ability to resist the applied lateral loading.

The increase in longitudinal reinforcement ratio improves the strength of column, increases the ability
to support the applied lateral loading and slightly increases the ductility.




