313030 il all 5 & pall ) sgadll
2013050 ALY Auig)) and

R Jlaall 8 4 5l 5 Al clinal) o Jelal) 4l
daaly 1) Aaca yll 48y yhay A0 515N Jlaaly) 0 caas

A 3150 A by dunig)) 8 piiealall da 50 Jo Glllie e e 3aS el Al 5o

C)SS\ JLA.M.I e:d\.ﬁr_;\

5 land) dane a0 T il i)

2011-2012



Jlea¥) ili a3 Jaal 8 Al A0Sl clana) G Jeliill Al o caad) 1 Jyls
Al Al B gasall ualiall 43yl (salie aladiul s Ciae duzaly il dae ) (salae alasiuly 4413050
»<=ifiu LS (Beam Column Elements) ossoxll  JUaDU QAN pualiall g 4 il e JS dadai g
. (2D Analysis) L (s siwall 8 Laiall 5 4 5l o slad il 5 4l )l

Ao sanar Ay yill 5 Lasall (p A8Dall 5 20 g8 5 Al Andad (33 yha (e A il 5 Laall g Jelaal) Al o
@5 el Zasaill Gaiy aall Jlaall 8 4 il apedi s 5l Jiad il A5 el colaadiall 5 ol il (ge
Ay 3 gad o) AN 73 gai e Lialatin Gl sl (e de ganay Laiall Sliiay) oy i il (o) Lasall
(elastic Lolad 432 43y la jlielys Lot salall Apad ¥ Alia S ol DU Jladd) & Wl ¢ Liaidl
Jlaall (1325210 L landlyg Galll o jall Jlsal) 3 8alall o gl &l )3 JYA (e perfectly plastic)
Ao ganal 7 shnd) 23 andiy g (322 Y15 il sall) 4 Y1 jualiall Bl & shass Al )0 UM Gy all
Lgazany ae Aleliiall Clalga ) liala cliad b Lol adaill (1

Jaall 8 4 il s Lanal) @l glud daSkall ClEdall A0S 5 ULy 30 sanall jualiall 43 Hh aladin) Kl
aladiuly Lels e A call) Jlsall 8 3 5l g L) @l slad daSlaldl 8Dl liing aips LS ¢ all
Qs Qs mad A0 Jlaat) Sl lBall o3 ki s o Gaualy ) el 35k
ks Y Sl

O i Al ClER) e zaliall 138 adizg Matlab gl g aladinly o suls geali jn LU
Jaall s 4l ae Jeliill sy ae A5 JlalYl ili cans Sl ciliinall o gl zals ll
éﬂ\@%w@zg&mQ.oi\.cwd;é&g;@'ajﬁ\a\)@\Qﬂkwﬁﬁﬁaﬁg&;)&\
Laiall 4 5o Cpms il e Jiiae IS0 Laial) 2l 50 o LA ¢l Gl Jlaall 8 Laiall Al s o
o S mali ) (e Lgle gl a3 gl 4 e ol LS, alll 5 o el Jlaall 85 4 53l e
ALY il s SAP 2000 el e Lle I seanll 5 1 sl



ABSTRACT

This research studies the soil skeletal structures interaction under seismic
loading in nonlinear domain by using mathematical programming method .

Finite Element Method is used for studying and modeling both soil and
frame elements where the analysis well be in plan (2D Analysis) . Also
FEM is used to write the governing relations in elastic domain of
structure and soil in addition to plastic domain. After that these relations
are modified to include seismic loads which will be solved using linear
programming method .

The study of SSI will be conducted by modeling soil and foundation and
the relation between structure and soil by set of elastic springs and
dashpots which represent the soil stiffness and damping in the same model
that contains the structure.

In nonlinear analysis ,we discussed only material nonlinearity assuming
the material 1s elastic perfectly plastic .Moreover a computer program was
written using MATLAB software this program depends on relations
concluded from this research .

A set of examples were solved by this program ,the results were compared
with results of "SAP 2000" software.
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