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ELASTIK ZEMINE OTURAN IZGARA TEMELLERE
MESNETLENMIS YAPILARIN UC BOYUTLU HESABINA
YONELIK BiR PROGRAMIN GELISTIRILMESI

OZET

Program uzayda segilebilecek her tiirlii dogrultuda ve her tiirlii durug agisinda
yerlestirilen gubuk elemanlardan olugan yapisal bir sistemin matris deplasman
metoduyla ,dis yiikler altinda statik analizini ve diifiim noktalarinda
olusturulabilecek ataletlerine gore serbest titregim frekanslarim ve 6zvektér
hesaplarint yapabilmektedir

Programda bu agamada biri dogru eksenli prizmatik digeri elastik zemine
oturan olmak iizere Iki gubuk tipi segilebilmektedir. Cubuklann 12 ug serbestligide
hesaplarda kullanilmaktadir (kayma etkileri birim deplasman sabitlerine dahil
edilmemigtir). Cubuklar kendi eksen takimlarina gére 12 ug serbestliklerinden
herhangi birinde veya birkaginda yiik tagimayacak sekilde serbest birakilabilirler.
Siirekli temel maksadiyla kullanilan elastik zemine oturan gubuklar perde altinda
bulunuyorsa rijit kismn etkisi dikkate alinabilmektedir.

Digiim noktalarimin herhangi birinin veya birkaginin global eksen takimina
gore tanimli 6 vektoriin yonlerinden birine veya birkagina gore tutulabilmesi
miimkiindir. Ayrica diigiim noktalan arasinda global eksen takimina gére tammli 6
vektoriin yonlerinden birine veya birkagina gore master-slave iligkisi kurulabilmekte
boylece herhangi bir veya birkag diigiim noktasimin herhangi bir veya birkag yondeki
deplasmanlan bir master noktasinin deplasmanlarina bagimlikilina bilinmektedir.

Bu durumun davramga etkisi hem statik hem de dinamik analize yansitilabilmektedir.

Tez programinin bu 6zellikleri kullanilarak 4 tip model kurulmus ve sonuglar
STAAD/Pro 2001 analiz programu ile kargilagtiriimigtir.

1-Temellerde ankastre kabulii yapilmig ,dégeme rijit diyafram etkisi alinmamig
model

2-Temellerde elastik zemine oturan kirig kabulii yapilmig ,doseme rijit diyafram
etkisi dikkate alinmamig model

3- Temellerde ankastre kabulii yapilmig ,dogeme rijit diyafram etkisi alinmig model
4-Temellerde elastik zemine oturan kiris kabulii yapilmig ,d6gseme rijit diyafram
etkisi dikkate alinmig model

Iki program arasinda sonuglarin Mithendislik amaglarina uygun hassashik
olgiilerinde birbirine uyum sagladig goriilmiistiir.

Elastik zemine oturan kirig kabuliinin yapinin davramigina ve ozellikle yatay
yiiklerin perde ve gergevelere dagilimina etkisi gézlenmistir.
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DEVELOPING A PROGRAM ABOUT THREE DIMENSIONAL
ANALYSIS OF GRID SUPPORTED BUILDINGS ON ELASTIC
FOUNDATIONS

SUMMARY

The program, which is the subject of the thesis ,make analysis under the static
loadings and calculate frequencies ,periods and eigen vectors of any arbitrary
structural space system by using matrix-displacement method ,where the inertia of
the masses can be applied in arbitrary directions and any arbitrary nodes.

In this stage the program offers two kinds of beams. One of them is straight
axis prismatic beam and the other is also prismatic and settles on elastic foundation.
Both beam has 12 degrees of freedom in their local axis . After the element stiffness
matrix is calculated the element degrees of freedoms is translated into the global axis
before assemblege .Any degrees of freedom can be made free according to the local
axis of beam prior to the assemblege. So it does not have initial force through this
freedom. If there is a shear wall on the elastic foundation beam this affect can be
reflected to the behaviour of the structure by stating the ratio of the rigid part to the
distance between the two nodes at the two ends of the beam.

Any of the nodes can be made supported in any directions according to 6
vector of the global axis . The program has master-slave constraint option which can
be used in any arbitrary directions according to 6 vector of the global axis . The
program take into account of the consisting master-slave relation both in the static
and dynamic anaysis.

There are four models .The purpose of the models is to show the elastic
foundation effect by using the beam constituted specially. A comparison made
between the thesis program and STAAD/Pro structural analysis program.

1-A fixed supported model without the rigid diaphram effect o slab
2-An elastic foundation beam model without the rigid diaphram effects of
slab

3-A fixed supported model with the rigid diaphram effect o slab
4-An elastic foundation beam model with the rigid diaphram effects of slab

Both of the programs give similar results.

Observations made about the effects of the elastic foundation to the behavior
of the stucture and the dispersal of the lateral loads to the shear-walls and frames.
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7.6, TOUSEKDERETIM 1R
POKDIANTASY oN MERNEZ




BOLUM 1
GIRIS

Giiniimiizde artik bilgisayarlar birgok avantaj saglar durumdadir. Bu
avantajlanin baginda hesaplar hatasiz yapma imkam ve sirat bulunmaktadir.
Bilgisayarlarin ve proglamlama dillerinin gelismesiyle birgok yetiye sahip kullanighi
programlar hazirlanabilme imkam dogmustur. FORTRAN programlama dili de ilk
defa tasarlandifi 1954 yilindan beri oldukga fazla gelisme kaydetmigtir. FORTRAN I
den sonra, FORTRAN 66 ,FORTRAN 77 ve nihayet FORTRAN 90 programlama dili
yeni baz1 kavramlar kazanarak oldukga kullanigh bir hale gelmigtir. Ayrica
matematikgilerin ve bilim adamlarinin uzun yillar kullandig: bir dil olmasindan
dolay: genis bir arsive de sahiptir. Bu programin yaziliminda da lineer cebir hesaplari

agisindan bu arsivden faydalanilmgtir.

Yapularin statik ve dinamik hesaplan i¢in kullanilan temel fizik yasalan
yiiz seneyi agkin bir senedir bilinmektedir. Bu yiizden yap1 analizinde gelismeler
hesap ve modelleme imkanlarimn arttirilmasina doniik olmaktadir. Bu amagla otuz
seneyi agkin bir siiredir de yapisal analiz programlan tizerinde ¢alismalar
yapilmaktadir.

Yazilan bu programda da kullanilan temel bilgiler ve prensipler uzunca bir
siiredir bilinen ve kullanilan bilgilerdir. Ancak bu bilgileri toparlamak ve derlemek
bakimindan bu program amacina ulasmistir.

Tez konusu olan bu programin kargilagtirmada kullamilan ayn1 yetilere
sahip programlardan farklilagan yam ise elastik zemine oturan siirekli gubuk tipini
igermesidir. Boylece gubuk sistemlerde elastik zemine oturan kirisi tek parca girme
imkamn saglanmig ve yaylarla kurulan modellerle kiyas yapilabilmistir. Tez konusu

olan program bu yanyla 6gretici ve gelistirici olmustur.



BOLUM 2
PROGRAMIN ACIKLAMASI

Fortran 90 ile yazilmig olan program bir ana modiil ve 17 alt modiilden
olugmaktadir.

Dun adli ana modiilde diigiim noktas: sayis1 ve gubuk sayisi belirlenir. Kor
modiilii gagrilir.

Kor modiilii altindan koordinat adl: subroutine ¢agnlir, diigiim noktalanmn
koordinatlan ve gubuklarin hangi diigiim noktalarina bagli olduklan okunur. Cubuk
boylan yine bu modiilde belirlenir.

Daha sonra bds modiilii altindan mbds Adli subroutine ¢agrilir. Burada aym
6zellikli elemanlan ayr1 ayn girmekten kaginmak amaciyla ¢esit sayist sorulur ve bu
cesit sayis1 kadar dongii yapmasi saglanir. n. gesit i¢in gubuk tipi segilir ve 1.tip
dogru eksenli gubuk igin Elastisite modiilii ,poisson oram ,kesit alan1 ve sirasiyla 3
ekseni etrafindaki atalet Momenti degerleri girilir.4.tip elastik zemine oturan kirig
tipi segilmigse bunlara ek olarak zemin yatak katsayisi ,zemine temas eden yiizeyin
genigligi , lamdal ve lamda2 sayilan girilir .Asagida Sekil 2.2 de belirtildigi gibi
lamdal, i ucundan itibaren perde altinda kalan kistmin, lamda2, j ucundan itibaren
perde altinda kalan kisimin kiris boyuna oranmidir. Kirigin perde altinda kalan bu
bolgelerinin sonsuz rijit oldugu ,egilme yapmadig1 kabul edilecektir. N. gesit
cubuktan kag adet oldugu sorulur ve gubuk numaralan girilerek. Bu degerlere gore
gubuklarin birim deplasman sabitlerinin hesaplanmas: saglanir. Cubuk ug

serbestliklerinin yonleri asagida Sekil 2.1 de gosterildigi gibidir.



Sekil 2.1.Cubuk ug serbestligi yonleri

Dogru eksenli prizmatik ¢ubugun eleman 6zel eksen takimindaki ~ 12x12 rijitlik
matrisi Tablo 2.1 de gosterildigi gibidir.

Tablo 2.1.Dogru eksenli prizmatik gubuk rijitlik matrisi

EF/lm 0 0 ) 0 0 EFam 0 0 0 0 0
( 0 w2Bzfind 0 0 0 8Ez/inf 0 -REz/lnf 0 0 0 682 /LaP
0 [ 1zE|y/|m" 0 -sﬂy/Ln? 0 ] 0 —1zay/|.ni’ 0 -eay/un" 0
0 0 0 ayim 0 0 0 0 0 @xm 0 0
0 o -sEy/Ln? 0  4Byim 0 0 0 say/mF 0  2By/im 0
0 68z/inf 0 0 0 4Ezlm 0 -6z fin? 0 0 9 2Bz/Lm
im0 0 ] 0 0 EF/Lm 0 0 0 () 0
0 -eEzfin® 0 0 o sEzfinf o 128z /unf 0 0 0 -68z/ln?
0 0 -2By/in® 0 6Ely/Ln? 0 0 0 2By/in? 0 6Ey/Lnf 0
0 0 0 Gxim 0 0 0 0 0 Gxlm 0 0
0 0 SHyfinf 0  2Byim o 0 0 6By/irf 0  4Bylm 0
{ 0 6Bzfinf ] 0 ] 2Bzlm 0 -$Ezfinf 0 ° (] 4Bz/Lm

Sekil 2.2.Elastik zemine oturan kiris




G=E/(2.(1+y)) .1
y=(b.c/(4.E.I;))" (2.2)
Lg=Lp.(1- A1-12) (2.3)

Olmak iizere elastik zemine oturan kirig elemanin x ve y eksenlerinin
olusturdugu diizlem igindeki birim deplasman sabitleri rijit kismu da dikkate almak
iizere asagidaki gibidir. Elamanin kendi y ekseni dogrultusunda zemine bastif1 kabiil
edilmigtir. Diizlem digindaki b.d.s ler dogru eksenli prizmatik cubugunki ile aymdir.
Cubuk ve global eksen takimlarimin yonleri Sekil 2.2 de gosterildigi gibidir.

Kes=(E. IZ.2.y.(SINH(y.Ld).COSH(y.Ld)-S[N(y.Ld).COS(Z.Ld))/(SINH2 (7.Lq) -SIN? (y.Ly))
+2.(E. 1).2.(Y*).(SINH? (7.Lq) +SIN? (y.L)J/((SINH” (y.Lg)) (SIN*(¥.Lg)).A1.Ly
+(E.I;).4.(y*)*(SINH(y.L4). COSH(7.Ly)
+SIN(y.Lq).COS(7.La)) / ((SINH? (.Lg)) (SIN? (7.Ly))).(AL. L)’ +(1/3). ¢;.b.(AL. Lw))

Ka=((E12) 2.(2).(SINH? (7.L)) HSIN? (. L))V(SINF (y.L)- SIN (v.L))) +
(E.I).4.(y*y*(SINH(y.L4).COSH(y.Lq) + SIN(7.Lq).COS(y.Lo)Y((SINH? (7.Lg))-(SIN®
L))(AL Ly +1/2.¢, .b.(ALLy)?)

Ky 6~((E. I).2.7.(COSH(y.Ly).SIN(y.L)-SINH(.Ly).COS(y.Lo) /((SINH(.Ly)) *~(SIN’
(y.Lg) +E.I).4.y*).(SINH(y.Lq).SIN(y.La)/((SINH® (7.La))-(SIN? (y.Lg))).L .(A1+22)
+E. 1,).4.(y").(COSH(y.Ly).SIN(y.Lg)+SINH(y.Ly).COS(7.La) /((SINH? (.Ly))-(SIN®
(y.La))-(A1.22). Le’)

Kes=(-(E. gz)-4-(72 ).(SINH(y L) SIN(y.Li)((SINH? (y.L))-(SIN’ (7.Lq)))-
(E.1,).4.(*).(COSH(y*Le)*SIN(y* Lo} +SINH(y*Lo) *COS(y* L) /((SINH' (*La))(SIN’
(F*La)))* A1* L)

Kon(m)=((E* 1)*4.0%(y*)*(SINH(y*La)*COSH(y*La)+SIN(y*La) *COS(*La) /((SINH’
(*La)-(SIN’ (*Ld))) + ¢, *b*(A1* Lu))

Kaa(m)=(-(E* L)*4.0%(y")*(COSH(*La)*SIN(y*La}+SINH(*L) *COS(y*La)/ ((SINH’
L))-SIN’ (*La))))

Kea(m)=(E. 12)2.7).(SINHC (y.Lo))+(SIN" (- LO)V((SINH (3.L))-(SIN? (y.La)))
+HE.Iz).4.(y>).(SINH(y.L4).COSH. (7.La)+SIN(y.Ly). COS(y.L)) ((SINH (7.Lg))(SIN?
(v.La)).(AL. Ly) +1/2. ¢, .b.(A1.Ly)?)

Kz 5=((E7 1)*4.0*(A)*(SINH(*L)*SIN( LoV (SINH (*Lo))-SIN’ (*Ly)) ~ +HE*
g):ég;gyg; (i())SH(Y*Ld)*SIN(?’*Ld)+SU‘IH(V*LA)*COS(Y*LA))/ ((SINH? (y*Lg)) (SIN?
d, m

Ky 1p~((E* 17).2..(SINH(y*Lo) *COSH(y*Ly)-SIN(*La) *COS(r*La)/((SINH’ (y*La)) -
(SIN? (y¥Lg)))  +2.0%(E* I)*2.0%(2)*((SINH (y*Ly)) +(SIN? (#*L4)) V((SINH (y*L))-
(SIN? (¥*Ly)))* 12* Ly, HE*
I)*4.0%(5*y*(SINH(y*La)*COSH(y*La)+SIN(y*Lg) *COS(»*Ly)/ ((SINH? (*Ly))-(SIN?
(P*La)))*(A2* Ly)? +(1.0/3.0)* ¢, *B*(A2* Ly,) %)

Ky 1~({(E* 12)*2.0407)*(SINH’ (*Lo))+(SIN” (P L))((SINH’ (FLHSIN® (0*Lo)))
{(E* [)*4.0*(/)(SINH(y*L)* COSHO* Lo}t SING*Lo)*COS(*La)(SINH (*Lo))-
(SIN? (/*Lo)))* A2* Ly, -0.5* ¢, *b*(A2* Ly,)?)
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K s 17~((E* 1)*2.0%7*(COSH(y*Ly) *SIN(/*Lo)-SINH(*Lo)* y (y*Ld))/«SINHz (r*Lg)-
(SIN? (b*Ly)))  HE* I)*4.0%(/)*(SINH(y*Ly)*SIN(y*Lo))/((SINH (5*Ly)) (SIN’
(7*La))*Lm(m)*(A1+A2) HE* . .
1)*4.0%(’)(COSH(y*Lo)*SIN(y*La)+ SINH(y*La) *COS(r*La))/((SINH” (¥*La))-(SIN
(y*La)))*(A1*22)*( Ly °)

Kz 12=((E* 1)*4. 0*(y"Y*(SINH(*La)*SIN(y*La)/((SINH’ (4*L))-(SIN” (*La))
+(E* 1,)*4.0%(y°)*(COSH(y*L)*SIN(y*La)+ SINH(Y*La) *COS(y*La)) ((SINH" (y*La))-
(SIN? (Y*Ly)))* A2* Lar)

K s5=((E* 12)*4.0%(y’)*(SINH(y*La)*COSH(y*Lo}* SING**La) *COS(y*La))/((SINH?
(*La))-(SIN? (¥*La))) +¢, ¥B¥(A2* Ly,)

Kas=(E* I7)*4.0*(*)*(COSH(y*Ly)*SIN(y*La}+SINH(y*La)*COS(y*La))/((SINH? (y*Ly))
-(SIN? (¥*Ly)))

Kes=(-(E* I2)*4.0%(y 2y*(SINH(y*La)*SIN(*L))/((SINH” (y*La))-(SIN’ (r*La))-(E>
1).4.(y’).(COSH(*Ly). SIN()/"‘L‘:)JFSH‘JH(V""La)"‘COS(7"“111))/((511‘TH2 (*Lg)) -(SIN*
(r*La)))* A1* L)

Kip s=~((E* [2)*2.0%(y PY#*((SINH? (y*Lq)) +(SIN(»*Ly)) HA(SINH? (y*Ly)) (SIN? (*Lo)))
«E* 12)*4.0%(y’)*(SINH(y*L)*COSH(*La) +SIN(y*Lo) *COS(*La) ((SINH” (y*La))-
(SIN? (y*La)))* A2* Ly -0.5% ¢, *b*(A2* L) %) )
2.4

Daha sonra yitk modiilii altindan dis_yuk adl1 subroutine gagrilir. Once dogru
eksenli gubuklara uygulanmak tizere yayil: yiik olup olmadigt sorulur , eger diizgiin
yayili,iiggen yayili ,yamuk yayili veya simetrik yayil trapez yiik ¢esitlerinden herhangi
biri uygulanmak isteniyorsa gubuk eksen takiminin yénleride dikkate alinacak sekilde
yuktipi parametresi segilir. Bu yiik tipinden kag adet cubuga uygulanacagi belirlenir.
Yuk ¢esidine gore istenen parametreler girildikten sonra gubuk numaralan girilerek
hesaplanan degerlerin ankastrelik ug kuvvetleri olarak atanmalar: saglanir. Bagka
cubuklarda yay1l yiik tipi yoksa digtim noktas: yiiki olup olmadigt sorulur. Varsa
global eksen takimina gore 6 yonden hangisi dogrultusunda oldugu kag adet diigiim
noktasina uygulanacag sorulur o kadar déngii yapmasi saglanirken herbir dongiide
digiim noktas: numarasi ve yiikiin degeri girilir.

Sonra ana modiilde donus adli modiilden don adh subroutine ¢agrilir. Bu
subroutine de 6ncelikle gubuklarda ug serbestligi olup olmadig1 sorulur. Varsa gubugun
kendi eksen takimina goére 12 serbestliginden serbest birakilmak istenen belirlenir. Bu
sekilde serbest olan kag adet gubuk oldugu ve hangileri oldugu sorulur ve bu duruma
gore gubuk birim deplasman sabitleri ve ankastrelik ug¢ kuvvetleri tekrar diizenlenir .



ORNEGIN CB CUBUGUNDA 12 INCI SERBESTLIGE IZIN VERILMIS ISE
ANKASTRELIK UG KUVVETLERI:

TankY i=TankY i-MankZ j/K12_12)*K12 2
MankZ_i=MankZ i-(MankZ_j/K12_12)*K12_6 @2.5)
TankY j=TankY j-(MankZ j/K12_12)*K12_8

MankZ_j=0

[ UCU BIRIM DEPLASMAN SABITLERI [klii

K22 =K22 -(K2_12/K12_12)*K12 2

K26 =K26 -(K6_12/K12_12)*K12_2 (2.6)
K62 =K62 -(K2_12/K12_12)*K12_6

K66 =K66 -(K6_12/K12_12)*K12_6

SEKLINDE DEGISIRLER
ORNEGIN AYNI CUBUKTA 2 INCi SERBESTLIGE DE IZIN VERILMIS ISE
AYNI SEKILDE J UCU BIRIM DEPLASMAN SABITLER] [k]jj LER BiR
ONCEKI DEGISMIS B.D.S LER KULLANILARAK TEKRAR DEGISTIRILIR
K12_8=K12 8-(K82/K22)*K2 12
K12 12=K12_12-(K12_2/K22)*K2 12 2.7)

K88 =K88-(K82/K22)*K28
K8 12 =K8 12-(K12 2/K22)*K28

Eger gubuk x ekseni global y eksenine paralel degil ise ¢ubugun uzayda
durugunu belirleyen beta agis1 Cubugun y ekseninin, global eksen takimdaki y ekseni
ile gubugun x ekseninin olusturdugu diizlemden sapma agis1 olarak tanimlamir. Eger
cubuk x ekseni global y eksenine paralel ise beta agisi gubuk z ekseni ile global z
ekseninin global x-z diizlemi i¢inde yaptid1 ag1 olarak tammlanir.

Y X

4t ~

Sekil 2.3.Global ve Local eksenler Sekil 2.4 Beta agist tarifi



Beta agis1 yukanidaki resim 2.4 te gosterildigi gibi gubuk ym ekseninin ,gubuk
xm ekseni ile global y ekseninin olusturdugu diizlemden sapmas: olarak tanimlanabilir.
Eger gubuk xm ekseni ile global y ekseni gakisiyorsa beta agisi agagida Sekil 2.5 te
gosterildigi gibi global x ve z eksenlerinin olusturdugu diizlem iginde gubuk zm in
global z ile yaptig1 agidir.

X
fg=0
y.—7t—/
Z
ﬂ%“?
g=0
z

Sekil 2.5.Kolon tipi elemanlarda beta agisi

Beta agisin1 belirlemek amaciyla Betanin 0 dan farkli olup olmadig1 sorulur eger
farkli ise degeri ag1 biriminden istenir bu betadan kag adet gubuga uygulanacag
belirlendikten sonra ayni beta agisina sahip gubuklar belirlenir.

Biitiin gubuklarin uzayda durus sekli belirli olduktan sonra gubuk rijitlikleri global
eksen takimina donugtiiriliir ve sistem rijitlik matrisi olugturulur.



ELEMANLARIN EKSEN TAKIMLARININ ORTAK EKSEN TAKIMINA
DONUSTURMEK ICIN KULLANILAN MATRIS

L1=(XG)-X@)Y (XG)-X@) > +HYG)-YE ) *HZG )»-ZG)))) ?
MI=(YG)-Y@Y (XG)-XD) > +HY )Y ) *+HZG )-ZG ) 2

NI=ZGZAY (XG)-X@D)* HY()-YE) 26 )-2G ) @8)

EGER CUBUK X EKSEN TAKIMI ILE GLOBAL Y CAKISIYOR ISE VE AYNI YONLU
ISE:

L2=-M1.COS(BETA)

L3=M1.SIN(BETA)

M2=0

M3=0

N2=M1.SIN(BETA)

N3=M1.COS(BETA) 2.9

_EGER CUBUK X EKSEN TAKIMI ILE GLOBAL Y CAKISIYOR ISE VE TERS YONLU
ISE:

L2=-M1.COS(BETA)

L3=M1.SIN(BETA)

M2=0

M3=0

N2=M1.SIN(BETA)

N3=-M1.COS(BETA) (2.10)

EGER CUBUK X EKSEN TAKIMI ILE GLOBAL Y CAKISMIYOR ISE:
L2=(-L1.M1.COS(BETA)-N1.SIN(BETA))/ (L1*+N1%)"?
M2=SQRT(L1*N1%*COS(BETA )

N2=(-N1*M1*COS(BETA )+LI*SIN(BETA )Y/ (L1*+N1%)'2
L3=(L1*MI*SIN(BETA )-N1*COS(BETA ))/ (L1*+N1%)'?
M3=-SQRT(L1*+N1?)*SIN(BETA )

N3=(N1*MI1*SIN(BETA }LI1*COS(BETA )Y (L1*+N1%)'? 2.11)

[T2] =
(2.12)
[K] iXiX= [T2]7 [K] ii [T2)
[K] iXIX = [T2]% [K] iJ [T2]
[K] JXiX = [T21T [K] Ji [T2)
[K] XK= [T2)7 [K] O [T2] (2.13)
n n n n
8= ), [KI iXiX+ )’ [K] i%jX+ )’ [K] 3KiX+ )| [K] 3X35X
B=1 =1 P=1 P=1 (214)
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Daha sonra ¢ubuk ankastrelik ug kuvvetleri de global eksen takimina
donustiirilerek diigiim noktasindaki dig yiiklerle birlestirilir ve boylece dig yiik vektorit
Ba olugturulur.

Daha sonra sistemin mesnet durumunu belirlemek amactyla mesnet modiilii
altindan mes adli subroutine ¢agrilir. Bu modiilde sistemde bagl diiiim noktalan olup
olmadi@ sorulur. Bag varsa hangi dugiim noktas: oldugu ve global eksen takimina gore
6 yonden hangisinde tutulu oldugu sorulur. Aym diiiim noktas: bu iglem tekrarlanarak
diger yonlerden de tutulabilir. Boylece tutulu ve serbest diigiimleri belirten Msay
vektorii (1*N matris) elde edilir.

Daha sonra Restraint moduliinden mindg adl1 subroutine ¢agnilirak Msay
vektoriine gore Res adl1 bir matris olugturulur. Sistem matrisi 6nden Res matrisinin
transpozu ile arkadan Res ile ¢arpilarak mesnet dogrultusundaki bilinmeyenlerden
arindiriimig hale indirgenmis sistem matrisi elde edilir,yine benzer sekilde Ba dig yiik
vektorii onden Res matrisinin transpozu ile ¢arpilirak indirgenir. Matris-matris
carpimlarn igin carp modiilii altindan dgemm adh subroutine matris-vektor ¢arpimlan

iginde yine carp modulii altindan dgemv adl1 subroutinelerden faydalanilir.

Sonraki adimda birbirine rijit bagh diigtim noktalarimi ve y6nlerini tayin etmek
amaciyla Mas_slave modiilii altindan 6nce constraint adh subroutine ¢agnlir. Burada

Tr transformasyon matrisi olusturulur.

Tr matrisi sistemde bagiml diigiim noktalan varsa bu diigiim noktalari ile
birlikte tiim diigiim noktalarinin deplasmanlarinin bagimsiz olan deplasmanlar
cinsinden ifade edilmesi igin olugturulan matris seklinde tanimlanabilir .

Ornegin 5 diigiim noktal diizlem bir sistem de 1 ve 3 diigiimlerinin tim
serbestlikleri 5 nolu diigiim noktasininkilere bagli olsun, bu durumda 1 ve 3 iin
deplasmanlarinin 5 ile olan bagintilar: tek tek



1
0

- (x1 - %5)

(= =)

-(yl-¥5) )

2.15)
10 -(y3-¥5)
[-1_':]35={o 1 -(x3-x5) )

00 1 (2.16)

seklinde ifade edilir. Biitiin sistem igin dikkate alacak olursak

dl [0]1 [0] [Trlss

a2 [I1 [01 [0] d2
da3 [0] [0] [Trlss (d‘i)

a4 [01 [01 [0] a5

d5 [0] [01 [I] (2.17)

Eger baguml diigiim noktalar yoksa Tr matrisi birim matris olarak olugur daha
sonra trans modulil ¢agrilarak sistem matrisi Tr “nin transpozu ile 6nden ,T ile arkadan
carpilarak sistem rijitlik matrisi tekrar diizenlenir aym sekilde yiik vektoriide Tr nin

transpozu ile 6nden garpulir.

Daha sonra sistem matrisi ve yiik vektoriinden olugsan denklem takiminin
¢6ziimii igin denk modiilii altindaki dsifa ve dsisl isimli subroutine kullamlir. Bu
sekilde diigiim noktalarimin deplasmanlan bulunur.

Uc_kuv modulii altindaki kuv isimli subroutine de bu deplasmanlar gubuk uc
deplasmanlarina donustirialir. Uc deplasmanlarindan olusan gubuk ug kuvvetlerine ug
serbestlikleri de dikkate alinacak gekilde ankastrelik uc kuvvetleri de eklenerek gubuk

kesit tesirleri elde edilmis olur.

Dinamik hesaba devam etmek istenir ise en az bir dogrultuda atalet tanimlamak
gerekir.

Kutle adl1 modiilden kut adli subroutine ¢agrilir ve burada atalet girilip
girilmeyecegi global eksen takimina gore 6 dogrultudan hangisi oldugu hangi diigiim
noktasina girilecegi ve ataletin degeri sorulur ve aynt dongii yeni bir atalet
girilmeyecegi belirtilinceye kadar siirer.
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Daha sonra indirgeme adh modiilden kindg adli subroutine ¢agrilarak sitem

rijitlik matrisinin gauss eliminasyonu ile atalet serbestlikleri cinsinden elde edilmesi

saglanir.

Kiitle girilen serbestlikier ustte toplanarak asafidaki denklem takimi elde edilir.

(1o z0e) (30)=2{5 o) (5]

Kca Kec! \oc 0 ol lgc (2.18)
indirgenmig hale  ¥292= AMaéa gorgek
Ka = Kaa- KacKeo'* Kea (2.19)

seklinde elde edilir .

Son olarak eigen adl1 modiilde elde edilen bu lineer homojen denklem takiminin
ozdegerleri, 6zvektorleri hesaplanir ve oradan da sistemin her bir titresim modunun

frekanslan ve periyotlan elde edilir.
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BOLUM 3
GENEL BiR SISTEMIN STATIK VE DINAMIK ANALIZ
SONUCLARININ DIGER UZAY CUBUK SISTEM ANALIZi
YAPAN PROGRAMLARIN SONUCLARI ILE
KARSILASTIRILMASI

Asagida sekil 3.1 de gosterilen uzay sistem Tez konusu olan programin
hesap olanaklarini ve sonuglarinin giivenirligini géstermek iizere segilmigtir.
Sonuglar ayn1 modelleme olanaklarina sahip olan SAP2000 ve STAAD/Pro 2001
programlarnin sonuglar ile kargilagtinnimigtir. Sistemin tez konusu olan programdaki
girdileri agagida verilmigtir. Sistem 4 diigiim noktasindan ve 3 gubuktan
olugmaktadir. 1 nolu diigiim noktasina tam ankastre 2 nolu diigtime ise mafsal tipi
mesnetler girilmigtir. 1 gubugu kendi 6zel eksen takimlarina gore z ekseni etrafinda
ve y 6niinde deplasmana kars1 serbesttir. gubuklarin yukarida tanimli sekli ile beta
agilan 0 dir. 1 cubugunda ve 2 gubugunda gubuklarin kendi 6zel x ve y eksenlerinin
olusturdugu diizlemler iginde diizgiin yayil1 ve yamuk yayili yiikler girilmistir. 3 nolu
diigiim noktasina da ortak eksen takimina gore x ekseni yoniinde tekil yik girilmistir.
Bu statik yiikler altinda analiz sonuglar karsilagtirildifinda deplasmanlann ve ug
kuvvetlerinin SAP2000 ve tez konusu olan programda birebir aym degerler olduklan
goriiliir. STAAD/Pro 2001 ile virgiilden sonra ti¢ basamaga kadar yakinsama
saglanabilmigtir. Agagidaki girdi dosyasinda belirtildigi gibi 3 nolu diigiim noktasina
uygulanan ataletlere gore hesap yapildiginda sistemin titregim frekanslarini her ii¢
programda aym sekilde hesaplamigtir. Asagida sekilden hemen sonra STAAD/Pro
daha sonra Tez programi girdileri ve giktilar1 ve daha sonrada SAP 2000 giktilan

verilmigtir.
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4 A
3 khYm Seﬁf 3.1
TABLO 3.1.STAAD/Pro deplasman ¢iktilar
Node Displacements
Resuit
Node Le X Y z ant X rY 1Z
{mm) (mm) | (mm) (mm) (rad) (rad) (rad)
1 STATIK 0.000] 0000 0.00 0.000| 0.00000( 0.00000! 0.00000
2 1:STATIK 0.000 0000; 0000! 0000! 057510 0.10995 0.13073
3 1:STATIK 39364!-374E3! 329 498 0.54220| 0,08876| 0.01889|
4 1:STATIK [ -753.7501 1.49E 3! 146E| 222E| 0.54220| 0.08876| 0.01889
TABLO 3.2.STAAD/Pro ug kuvveti ¢giktilan
Beam End Forces
Axial Shear Torsion B_errdmg___
Beam | Node e Fx Fy Fz Mx My Mz
(kN) (kN) (kN) | (kNm) | (kNm) | (kNm)
1 1 1:STATIK | -123.007 0.000 2.025] -21.043| 54399 0.000
4 1:STATIK 123.007] -367421 -2025| 21.043! -79199: 225000
2 2 1.STATIK 57.145( 54400 1.774 76451 -25210| 188.360
3 [ 1:STATIK -57.145| 24.26 -1.774| -7645| 6604| 15522
3 4 STATIK -20.082 | -68.239 1.2191 -10.815] -25.876! -268.702
2 1.STATIK 20,082 6823 -1.219; 10815 17.7011 -189.059 |
13
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TABLO 3.3.Tez program girdileri

TEZ PROGRAMI GIRDILERI:

DUGUM NOKTASI SAYISI 4
CUBUK SAYISI 3
DUGUM NOKTASI KOORDINATLART
NOD X {m) Y {m) Z {m)
1 0.000000E+00 0.000000E+00 0.000000E+00
2 10.000000 8.000000 9.000000
3 15.000000 15.000000 15.000000
4 5.000000 10.000000 5.000000
CUBUK I UCU J UCU BOYU (m)
1 1 4 12.247450
2 2 3 10.488090
3 4 2 6.708204
CUB E mu AX IX IY 1Z CZ
LAM1 LAMZ2
kN/m2 m2 m4 mé m4 kN/m3

1 .1000E+04 .17 1.000000 2.000000 3.000000 4.000000

2 .1000E+04 .17 1.000000 2.000000 3.000000 4.000000

3 .1000E+04 .17 1.000000 2.000000 3.000000 4.000000
CUBUK YUK DURUMU

CUB YUKTIPI YONU Pi P33 a
kKN/m kN/m m
1 DUZGUN YAYILI CUBUK Y 3.
2 YAMUK YAYILI CUBUK Y -5. -10.

DUGUM NOKTASI YUK DURUMU

NOD YUKTIPI YONU P M
kN kNm
3 TEKIL GLOBAL X 5.

CUBUK UC SEBESTLIKLERI

CUB SERBEST UC SERBESTLIK
1 I CUBUK Z ETRAFINDA MOMENT
1 I CUBUK Y YONU KESME

BETA ACISI 0 DAN FARKLI OLAN CUBUKLAR
CUBUK BETA (DERECE)

MESNET DURUMLARI
TUTULU NOD TUTULU YON

1 GLOBAL X YONU
1 GLOBAL Y YONU
1 GLOBAL Z YONU
1 GLOBAL X ETRAFI
1 GLOBAL Y ETRAFI
1 GLOBAL Z ETRAFT
2 GLOBAL X YONU
2 GLOBAL Y YONU
2 GLOBAL Z YONU

m

14




MASTER-SLAVE DURUMU
SLAVE NOD BAGLANMA SEKLI MASTER NOD

4 GLOBAL X YONUNDE 3
4 GLOBAL Y YONUNDE 3
4 GLOBAL Z YONUNDE 3
4 GLOBAL X ETRAFINDA 3
4 GLOBAL Y ETRAFINDA 3
4 GLOBAL Z ETRAFINDA 3
DUGUM NOKTASI ATALET DURUMU
NOD ATALET YONU M I
ton ton*m2
3GLOBAL Y YONUNDE 1.0000000000
3GLOBAL Z ETRAFINDA 1.00000000000

TABLO 3.4.Tez program ¢iktilan

TEZ PROGRAMI CIKTILARI:

MODLAR 2ADET TUR/SANIYE SANIYE

1INCI MOD FREKANS 6.891072E-01 PERIOT 1.451153

2INCI MOD FREKANS 2.892210 PERIOT 3.457564E-01

DUGUM NOKTASI DEPLASMANLARI INFO= 0 = 64
NOD X (m) Y (m) Z (m) rX {(rad) rY (rad) rzZz (rad)
1 .000000 .000000 .000000 .000000 .000000 .000000
2 .000000 .000000 .000000 .575129 .109951 .130708
3 .039237 -3.741660 3.285091 .542188 .088759 .018908
4 -.753811 1.491143 1.461737 .542188 .088759 .018908

CUBUK UC KUVVETLERI

CUBUK NOD FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)

1
1 -123.0071 .0000 2.0250 -21.0431 54.3983 .0000
4 123.0071 -36.7423 -2.0250 21.0431 ~79.198¢8 225.0000
2
2 57.1354 54.4121 1.7751 7.6445 -25.2174 188.4019
3 -57.1354 24.2485 -1,7751 -7.6445 6.5995 15.6106
3
4 -20.0977 -68.2409 1.2168 -10.8171 -25.8693 -268.6734
2 20.0977 68.2409 -1.2168 10.8171 17.7070 -189.1008

Sap2000 ile sonuglarin tam uyumlu oldugu Tablo 3.4 ile Tablo 3.5
incelenerek gorilir.
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TABLO 3.5.SAP2000 ¢iktilari

SAP2000 (R)

Structural Bnalysis Programs
Educational Version 7.10
Copyright (C) 1978-1999

COMPUTERS AND STRUCTURES, INC.

All rights reserved
This copy of SAP2000 is for the exclusive use of
THE LICENSEE

Unauthorized use is in violation of Federal copyright laws

It is the responsibility of the user to verify all
results produced by this program

6 Jun 2001 18:18:10

Program SAP2000 Educational Version 7.10 File:MAFSYZ.OUT
COMMERCIAL USE PROHIBITED Page
1

CONSTRAINT COORDINATES AND MASSES

CONS BODY1 TYPE = BODY, DOF = +Ul +U2 +U3 +Rl +R2 +R3
LOCAL COORDINATE SYSTEM FOR CONSTRAINT MASTER
GLOBAL ul Uz U3 R1 R2 R3
X 1.000000 .000000 .000000 ~1.000000 .000000 .000000
Y .000000 1.000000 .000000 .000000 .000000 1.000000
2 .000000 .000000 1.000000 .000000 1.000000 .000000
TRANSLATIONAI, MASS AND MASS MOMENTS OF INERTIA
Ul vz U3 Rl R2 R3
.000000 .000000 1.000000 .000000 .000000 1.000000
CENTER OF MASS
GLOBAL Ul U2 U3
X 10.000000 10.000000 15.000000
Y 10.000006 10.000000 15.000000
Z 12.500000 12.500000 15.000000

MODAL PERIODS AND FREQUENCTIES

MODE PERIOD FREQUENCY FREQUENCY EIGENVALUE
(TIME) (CYC/TIME) (RAD/TIME) (RAD/TIME)**2

1 1.451153 0.689107 4.329788 18.747067
2 0.345756 2.892210 18.17228% 330.232093

Program SAP2000 Educational Version 7.10 File:MAFSYZ.OUT
COMMERCIAL USE PROHIBITED Page
2

DISPLACEMENT DEGREES OF FREEDOM

(B)
=)
(+)
()

]

Active DOF, equilibrium equation
Restrained DOF, reaction computed
Constrained DOF

Null DOF

[}

JOINT DISPLACEMENTS
TRANSLATIONS AND ROTATIONS, IN GLOBAL COORDINATES

LOAD LOAD1 --

JOINT Ux Uy UZ RX RY RZ
1 .000000 .000000 .000000 .000000 .000000 .000000
2 .000000 .000000 .000000 -0.575129 -0.130708 ~0.109951
3 0.039237 3.285091 -3.741660 -0.542188 -0.018908 -0.088759
4 -0.753811 1.461737 1.491143 -0.542188 -0.018908 ~0.088759
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FRAME ELEMENT INTERNAL FORCES

ELEM 1 LENGTH = 12.247449

LOAD LOAD1 -

REL DIST p v2 v3 T M2 M3
0.00000 123.007066 .000000 2.024960 -21.043134 -54.398315 .000000
0.50000 123.007066 -18.371173 2.024960 -21.043134 -66.798611 56.250000
1.00000 123.007066 -36.742346 2.024960 -21.043134 -79.1983%06 225.000000

ELEM 2 LENGTH = 10.488088

LOAD LOADL -

REL DIST P v2 v3 T M2 M3
0.00000 -57.135389 -54.412133 1.775143 7.644512 25.217404 -188.401952
0.50000 -57.135389 -21.636857 1.775143 7.644512 15.908474 16.729349
1.00000 -57.135389 24.248530 1.775143 7.644512 6.599545 15.610651

ELEM 3 LENGTH = 6.708204

LOAD LOAD1

REL DIST P \'74 v3 T M2 M3
0.00000 20.097657 68.240941 1.216757 -10.817068 25.869292 268.673372
0.50000 20.097657 68.240941 1.216757 -10.817068 21.788164 35.786298
1.00000 20.097657 68.240941 1.216757 -10.817068 17.707036 -~188.100776
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BOLUM 4

TURKIYE i$ BANKASI ALIAGA SUBESININ TEMELLERDE
ANKASTRE, ELASTIK ZEMINE OTURAN KiRiS VE DOSEME
DiYAFRAM ETKIiLERINi DIKKATE ALAN MODELLERININ
KURULARAK DEPREM VE DUSEY YUK ALTINDA
KARAKTERISTIK BAZI SONUCLARIN iNCELENMESi:

Binanin basitlestirilmis modelinin plam (Sekil 4.1) ve kat kalip plani (Sekil 4.2)
asagida verilmigtir. Binanin temelde ankastre gubuk sistem clastik zemine oturan
cubuk sistem,dogeme rijit diyafram etkisini dikkate alan temelde ankastre gubuk sistem
ve doseme rijit diyafram etkisini dikkate alan elastik zemine oturan gubuk sistem olmak
uzere 4 ayr modeli kurulmugtur. Elastik zemin igeren tiim 6rneklerde Zemin yatak
katsay1s1150000 KN/m3 kabiil edilerek hesaplarda kullanilmistir. X-y6nii deprem
yiklemesi ve kirislerde 30 kN/m lik diisey yayili yiik olmak tizere iki yiik durumu
olugturulmustur.4 modelin davramslart kiyaslanmistir. Analizler tez konusu olan
program ve STAAD/Pro 2001 olmak iizere her iki program ile yapilmis belirli bazi

karakteristik noktalarda ve elemanlarda sonuglar kargilastirilmigtir.

= E =i
240m  20dm 4w
zoom
D0m 1

20om

Tm

P S0m

R0Om

RO0m

d40m  200m

Sekil 4.1.Kat plam olgiileri



Sekil 4.2 Kat kalip plani



DEPREM_X YUKLEMES]I :

Modellere uygulanan yatay yiikler esdeger deprem yiikii yontemi ile temelde
ankastre modelin 1.titresim periyodu dikkate alinarak zemin simifi Z2 R davranig
katsayis1 6, yapi 6nem katsayist 1 ve deprem bolgesi 1. Bolge segilerek hesaplanmistir.
Hesaplanan kat kesme kuvvetleri biitiin yapt modellerinde asagida Sekil 4.3 te
gosterildigi gibi X yoniinde yukaridan asagiya dogru 149 126 103 80 57 ve 34 nolu
digim noktalarina aymi siddette uygulanmistir. Kurulan 4 model i¢in elde edilen
sonuglar asagidadir. Tablolardaki gubuklarin konumlarini tespit etmek icin Sekil 4.5
dan faydalanilabilir.

Sekil 4.3.Yatay yikler ve perspektif
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TEMELLERDE ANKASTRE KABULU YAPILMIS DOSEME
DIYAFRAM ETKISI DIKKATE ALINMAMIS modelde Deprem x yiiklemesine
gore 6 aksi gergevesindeki perdelerin i ucu momentleri asagidaki Sekil 4.4 da
gosterildigi gibidir. Resimde gubuk ortalarinda gubuk numaralar verilmistir.
Resimde gosterilmeyen diger 4 gevre perdesinin binadaki konumu bir alttaki
resimde vurgulanmigtir. Tiim perdelerin zemin kattaki ug kuvveti degerleri
STAAD/Pro 2001 ve tez programi igin sirastyla TABLO 4.1 ve TABLO 4.2 de

gosterilmigtir.

305 306 330
‘-1 23 kNm
282 1283 284 |298
f |
1 |
[ 281 275 |
38.1 kNm LI
227 ‘,Tzzs 229 243
195 ’7‘ 196 220 !
238 kNmim :
172 [1173 174 1188

Sekil 4.4 Moment diyagrami
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175=

97.
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301.
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i
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8475
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8343
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2986
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9964
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4644

[ Axial ] h
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8.54 | 12525]

0] 124130]
0

:
:
g

o
g
:

TABLO 4.2.Tez program ug¢ kuvveti ¢iktilar

TEZ PROGRAMI CIKTILART:
CUBUK UC KUVVETLERTI

) FY (kN) FZ (kN) MX (kNm)
122.5852 -6.9856 =73:1536
-122.5852 6.9856 73.1536
3.5710 -226.3937 1.3061
=8 5749 226.3937 =1-3063
.3927 -64.3966 -.0491
=.3927 64.3966 .0491

1.0077 18.6488 =15:86511
-1.0077 -18.6488 15.8511

26.6175 -39.2067 54.2936
-26.6175 39.2067 -54.2936

22

ors
Mx
kNm

70447

-163

184.

1942.
12532

521

=585
3.

99,
18.

|_Torsion |

:
:
g
:

MY (kNm)

.1023

0591

6190
4380

.8994
-328.

7096

2259
2185

5973
0227

My
kNm

MZ (kNm)

309.
58.

| 62913

0076
7481

-2872
-4258

-1734
-9953

-1021
-0789

.5138
-3387




TEMELLERDE ANKASTRE KABULU YAPILMIS DOSEME
DIYAFRAM ETKISI DIKKATE ALINMAMIS modelde Deprem x yiiklemesine
gore 6 aksi gergevesinin sekil degistirmis durumu agagidaki Sekil 4.6 da verilmistir.
Cergevenin en istindeki 145 146 147 ve 161 nolu diigiim noktalari igin sirasiyla
STAAD/Pro ve tez programinin bulduklan degerler asagida sirasiyla TABLO 4.3
ve TABLO 4.4 de verilmistir.

Sekil 4.6.$ekil degistirme durumu

TABLO 4.3.STAAD/pro deplasman giktilari
Node Displacements

X i Z Resultant | rX Y rZ
jrode He (mm) (mm) (mm) (mm) rad) rad) rad) T
1145 XDE X 3.359 0194 -0.156 3.368 | 0.00000 |-0.00081 [0.00001
[146 XDE X 3.361 0.091] -0415 3.388 | 0.00003 |-0.00003 -0.00024
47 XDE X 3.362 0378 -0355 3.402 | 0.00003 |-0.00003 10.00023
XDE X | 3.396 -0.088 0.028 3.397 -0.00000 [-0.00246 10.00024

TABLO 4.4 tez programi deplasman giktilari

TEZ PROGRAMI CIKTILARI: T
DUGUM NOKTASI DEPLASMANLARTI INFO= 0 NB= 64
NOD X (m) Y (m) Z  (m) rX (rad) rY (rad) rZ (rad)
145 .003388 .000199 -.000254 -.000003 -.000842 -.000008
146 .003390 .000093 -.000427 .000024 ~-.000042 -.000241
147 .003391 -.000383 -.000341 .000025 -.000045 -.000235
161 .003425 -.000080 .000035 .000000 -.002494 -.000246 J
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TEMELLERDE ELASTIK ZEMINE OTURAN KIRIS KABULU
YAPILMIS DOSEME DIiYAFRAM ETKiSi DIKKATE ALINMAMIS modelde
Deprem x yiiklemesine gére 6 aksi cercevesindeki perdelerin i ucu momentleri
agagidaki resim 12 de gosterildigi gibidir. Konumlan yukridaki resimde (Sekil 4.7)
gosterilmis tiim perdelerin zemin kattaki ug kuvveti degerleri sirastyla STAAD/Pro
2001 ve tez programu igin srastyla TABLO 4.5 Ve TABLO 4.6 gosterilmistir,

306 306 335
‘ ‘1-159 kNim

1282 [rzas 1284 ;298
250 H 261/ _ 276 il
‘}-§8 kNmm I

1227 Fz"za |229 !243
| 1 \
188 J 196 2009
41.3 kNmn i

172 173 f174 7188
el ) 166
289 kNmim i

117 :jﬂa ‘}119 1133
L 110
w

62 |78
‘ {
——66 |

7 l23

‘ I

= = |

l 7379,38038133{38}383352,440, 441 442 443
X 1512 kNm

Sekil 4.7 Moment diyagram

24




TABLO 4.5.STAAD/Pro ug kuvveti ciktilar

Beam End Forces

CUBUK

4

22

4
20

17
40

NOD FX  (kN)

-428.3779
428.3779

-435.0645
435.0645

-193.4572
193.4572

126.8781
-126.8781

364.2374
-364.2374

TEZ PROGRAMI CIKTILART:
CUBUK UC KUVVETLERTI

EY

60.
-60

5523

§9523

.2742

12.
=12

-2742

-I8%2
.1972

-2702
-2702

3798
3798

(kN)

=13
13

-261
261

=103
103

25

FZ (kN)
.5723
.5723

.4884
-4884

-7347
-7347

-3717
+ 3717

.5737
o737

-80

80.

1a;
=ig

=33

+Li

=82

8

46.
=46

MX  (kNm)

.4588
4588

4260
4260

-6374
6374

4465
.4465

0847
0847

96

=53

4507.
=7224

578

~267.

61
104.

=189.
28.

MY (kNm)
-1653
4484

2960
8307

-2302
0261

4391
6760

3422
6210

MZ (kNm)

1280
51,

il
2

w o

7690
8880

.2645

0870

.3258
-2658

-0224
.2117

-4391
.7004




TEMELLERDE ELASTIK ZEMINE OTURAN KIRIS KABULU
YAPILMI$ DOSEME DiYAFRAM ETKISi DIKKATE ALINMAMIS modelde
Deprem x yiiklemesine gore 6 aksi cergevesinin sekil degistirmis durumu asagida
Sekil 4.8 de verilmistir. Cergevenin en ustiindeki 145 146 147 ve 161 nolu diigiim
noktalar igin sirastyla STAAD/Pro ve tez programinin bulduklari degerler asagida
sirastyla TABLO4.7 ve TABLO 4.8 de verilmistir.

(T T T T A 161
R soan S e R i
122 123 124 138
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Sekil 4.8.Sekil degistirme durumu

TABLO 4.8.Tez progranu deplasman ¢iktilar
TEZ PROGRAMI CIKTILARI:

DUGUM NOKTASI DEPLASMANLART INFO= 0 NB= 64
NOD X (m) Y (m) Z  (m) rX (rad) Y (rad) rZ (rad)
145 -008723 .001147 -.000529 -.000050 -.000984 -.000208
146 .008726 -000332 -.000438 -000045 -.000064 -.000491
147 -008727 -.000641 -.000307 -000046 -.000067 —-.000483

161 -008736 -.000634 -000143 -.000004 -.002672 -.000419
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TEMELLERDE ANKASTRE KABULU YAPILMIS DOSEME
DIYAFRAM ETKISI DIKKATE ALINMIS modelde Deprem x yiiklemesine gére 6
aksi gergevesindeki perdelerin i ucu momentleri asagidaki Sekil 4.9 da gosterildigi
gibidir. Konumlan yukridaki Sekild.5 de gosterilmis tiim perdelerin zemin kattaki ug
kuvveti degerleri sirastyla STAAD/Pro 2001 ve tez programi igin sirasiyla
TABLO 4.9 ve TABLO 4.10 da gosterilmistir.

305 306 330
-196 kNm 1
282 783 284 d298
- |
| 250 (\ 251 275 (
‘ [-186 kNm
227 }éza 229 J243
195 ‘ - {
}188
1‘133
78
=
23

:’7 = \J' |
l X 4713 kNtlg

Sekil 4.9 Moment diyagarami
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TABLO 4.9. STAAD/pro ug kuvveti giktilar

Beam End Forces

- . Bendi
Beam | Node Lic Fx Fy Fz Mx My Mz
(kN) (kN) (kN) (kNm) | (kNm) (kNm)
4 _|2DE X| -154.326] 10.806] -119.524| -1197| 874.563| 33.621]
27 |2.DE X 1543261 -10.806| 119.524| 1.197| -515.990| _ -1.202
8 |2DE X! -761681] 0501 -719.919] -0948| 471E3| .0 354
31 [2:DE X 761681 -0501[ 719.919] 0948] -2.55E 3 1.856
15 |2:DE X| -832318] -1.428] -524.443| 0.948] 3.00E3] 298>
38 [2:DE X 832318] 1428 524443 0948| -1.45E3| 2001
7 17__[2:.DE X 1788121 4183 60.368| -0.948[ -381.225| 18998
40 |2DE X| -178812| -4183| 60368 0948| 200.122] -6450
22" | 22 [2:DE X 242759 7.828| 60.517] -0.948] -381.374] 29515
! lr 45 [2:DE x| -242.759| -7.828| -60.517| 0948] 199.824] -6.032
L [ [ [ [ [
TABLO 4.10. Tez programi ug kuvveti giktilari
[TEZ PROGRAMI CIKTILARI:
CUBUK UC KUVVETLERT
CUBUK NOD FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ(kNm)
4
4 -143.8070 10.3298 -122.2252 -1.1950 870.3441 32.9792
27 143.8070 -10.3298 122.2252 1.1950 -503.6685 -1.9897
8
8 -779.0809 -5391 -718.9311 -.9466 4687.5730 -.2980
31 779.0809 =.5391 718.8311 -9466 -2530.7800 1.9154
15
15 -866.2722 -1.4296 -526.4401 —-.9466 3000.2850 -2.2667
38 866.2722 1.429%96 526.4401 -9466 -1420.9650 =2.0220
17
17 181.7545 4.1272 61.7898 -.9466 -384.8205 18.8175
40 -181.7545 -4.1272 -61.7898 .9466 199.4510 -6.4360
22
22 244.9093 T.7731 61.7503 —-.9466 -384.7810 29.3218
L 45 -244.9093 ~77731 -61.7503 -9466 199.5300 -6.0025
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TEMELLERDE ANKASTRE KABULU YAPILMIS DOSEME
DIYAFRAM ETKIiSi DIKKATE ALINMIS modelde Deprem x yiiklemesine gore 6
aksi gergevesinin sekil degistirmis durumu agagida Sekil 4.10 da verilmistir.
Cergevenin en iistindeki 145 146 147 ve 161 nolu digiim noktalar igin sirastyla
STAAD/Pro ve tez programinin bulduklarn degerler sirastyla TABLO 4.11 ve
TABLO 4.12 de verilmigitir.

‘145 a6 ‘1477 — 18—

-

Sekil 4.10.$ekil degistirme durumu

TABLO 4.11. STAAD/pro deplasman giktilari
Node Displacements

X Y Z Resultant rX rY rZ
Node, p (mm) (mm) (mm) (mm) (rad) (rad) (rad)
145 2.DE X 6.957 0.308 0.702 6.999| 0.00003[ 0.00013| 0.00000
146 |2:DE X 6957 0.158| 0276 6.965] 0.00004] 0.00013| -0.00047
147 |2.DE X 6957 -0760! 0.026 6.999| 0.00005| 0.00013| -0.00045
161 2:0E X 69571 -0.0071 -0582 6.982 | -0.00004| 0.00013| -0.00033

TABLO 4.12.Tez programi deplasman giktilar

TEZ PROGRAMI CIKTILARI:
DUGUM NOKTASI DEPLASMANLARI INFO= 0 NB= 64
NOD X (m) Y (m) Z (m) rX (rad) rY (rad) rz (rad)
145 .006953 .000309 .000690 -000028 -000125 -000004
146 -006953 -000159 -000266 .000044 .000125 -.000466
147 .006953 -.000763 -000017 -000045 -000125 -.000456
161 -006953 -.000005 -.000588 -.000038 .000125 -.000334
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TEMELLERDE ELASTIK ZEMINE OTURAN KIRIS KABULU
YAPILMIS DOSEME DIiYAFRAM ETKIiSI DIKKATE ALINMIS modelde
Deprem x yiiklemesine gore 6 aksi gergevesindeki perelerin i ucu momentleri
asagidaki Sekil 4.11 de gosterildigi gibidir. Perdelerin konumlari yukridaki Sekil 4.5
te gsterilmis tim perdelerin zemin kattaki ug kuvveti degerleri sirastyla
STAAD/Pro 2001 ve tez programi igin sirastyla TABLO 4.13 ve TABLO 4.14 de

gosterilmigtir.
805 306 330
“ ‘:':206 kNm \
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‘ =
) 250 [ 251 275 ,;{
484 kN \
227 "ii'a 229 1243
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— 195 | 7 196 __ 220 |
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Sekil 4.11.Moment diyagrami
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TABLO 4.13. STAAD/pro ug kuvveti ¢iktilar
Beam End Forces

- —

Sign convention is as the action of the joint on the beam.

B Nod Lc Fx Fz Mx My Mz
eam o (kN) kN (kNm) | (kNm) | (KNm) |
2:DE X -270.900 6.446 | -38.558 3743| 328602 28574
2 | 270.900| -6.446 38.558 3.743| -212.927| -9.237
: | 500282 -0.690| -601.690| -0.079| 274E 3. -0.820
31 [2DE X 509.282| 0.690| 601.690 0.079] -930.785| -1.250 |
H | -424.500 1.727 | -404.537 -8.891 163E3 6.9
38 |2.DE X 4245901 - 404,537 8891 -420.726| -1.756
17 17 _(2DE X 271.924 6.090 -5.926 11.836| -13.085| 16.139
40 ‘ - -6.090 5926| -11.836 30.864 2132
| 22 l2DF X 384.879| 12.758 66.469| -18.259]| -333.811| 31.238
45 [2.DE X 3848791 -12.758| -66.469 18.259 | 134.404 7.036
TABLO 4.14. Tez programi ug kuvveti ¢iktilart
TEZ PROGRAMI CIKTILARI:
CUBUK UC KUVVETLERI
CUBUK NOD FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ(kNm)
4
4 -238.1934 5.7326 -46.8020 =3 5189 356.5227 27.2500
27 238.1934 -5.7326 46.8020 3.5199 -216.1167 -10.0524
8
8 -687.3588 -3.0075 -607.2929 .0074 2708.8340 -6.1222
31 687.3588 3.0075 607.2929 .0074 -886.9552 -2.9003
15
15 -503.4995 3.4873 -419.7477 -8.6432 1747.2860 10.4406
38 503.4995 -3.4873 419.7477 8.6432 -488.0426 .0215
17
L7 254.9301 5.6112 7.9884 11.3264 -64.4959 15.2800
40 -254.9301 -5.6112 -7.9884 -11.3264 40.5307 1.55635

22
22 371.7391 139282 68.8444 -17.3638 -377.5012 29.3980
45 -371.7391 —-11.9282 -68.8444 17.3638 170.9680 6.3895
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TEMELLERDE ELASTIK ZEMINE OTURAN KIRIi$ KABULU
YAPILMIS DOSEME DIYAFRAM ETKIiSI DIKKATE ALINMAMIS modelde

Deprem x yitklemesine gore 6 aks gergevesinin sekil degistirmis durumu agagidaki

Sekil 4.12 de verilmistir. Cergevenin en istiindeki 145 146 147 ve 161 nolu digiim

noktalari igin sirastyla STAAD/Pro ve tez programinin bulduklan degerler sirastyla

TABLO 4.15 ve TABLO 4.16 de gosterilmistir.
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Sekil 4.12.Sekil degistirme durumu

TABLO 4.15. STAAD/pro deplasman giktilart

Node Displacements
Node | LIC s *

Z Resultant X Y Z
(mm) (mm) (mm) (mm) (rad) (rad) (rad)
145 |2:.DE X| 14.486 1.519] 1.142 14.610 | -0.00001 | 0.00024 | -0.00024
146 [2:DE X | 14.486 0510] 0.334 14.499| 0.00005| 0.00024 | -0.00077
147 |2.DE X | 14.486| -1.009| -0.142 14,522 | 0.00005| 0.00024 | -0.00075
161 [2.DE X | 144861 -05171 -1.295 14.553 | -0.00007 | 0.00024 | -0.00058

TABLO 4.16.Tez programi deplasman ¢iktilart

TEZ PROGRAMI CIKTILARI:
DUGUM NOKTASI DEPLASMANLARI

NOD

145
146
147
161

X (m) Y (m)

.014072 .001656
.014072 .000448
.014072 —-.001043
.014072 -.000465

INFO=

Z (m)

.001083
.000307
-.000150
-.001258

rX (rad)

-.000018
.000052
.000053

-.000065

rY (rad)

-000228
.000228
.000228
.000228

64

rZ (rad)

-.000304
-.000751
-.000740
-.000566
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DUSEY YUKLEME:

Asagida Sekil 4.13de gosterildigi gibi her katta tiim kiriglere 30 kN/m
duseyde diizgin yayih sekillde yiik uygulanmigtir. Bu yiiklemenin sonucu olarak A
aks1 gergevesi incelenmistir. Bu gergevedeki diigiim noktalarinin ve gubuklarin
numaralari bir alttaki resimde belirtilmistir. Kurulan 2 model igin sirasiyla ortada
agikliktaki kiriglerin i uglarinda deplasman degerleri ve kenardaki iki perde igin
gubuk ug kuvvetleri asagidaki tablolarda gosterilmistir. Tablolardaki diigiimlerin ve
gubuklarin konumlarin tespit etmek igin alttaki Sekil 4.14 ten faydalanilabilir.

Sekil 4.13.Diisey yiik durumu
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Sekil 4.14.Digiim noktasi ve gubuk numaralari
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TEMELLERDE ANKASTRE KABULU YAPILMIS DOSEME
DIYAFRAM ETKISI DIKKATE ALINMIS modelde A aksinda diisey yiikler ve bu
yiiklemeye gore sekil degistirme durumu asagida Sekil 4.15 te gosterilmistir. Sekil
4.116 da ise bu yiikler altinda moment diyagami ve ortadaki kirislerde agiklik

momenti degerleri verilmistir.
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Sekil 4.15.Sekil degistirme ve yiik durumu Sekil 4.16.Moment diyagrami

TABLO 4.17. STAAD/pro deplasman ¢iktilari

Node Displacements

X Y: Z Resuiltant rX FY rZ
Nods e (mm) | (mm) | (mm) (mm) (rad) (rad) (rad)
43 [1:YUK | 0.019] -0648[-0.005 0.648 | -0.00012| 0.00000| 0.00005
| 66 11:YUK | 0073]| -1.181]/-0019 1.184| -0.00018| 0.00000] 0.00002
89 |1.YUK | 0.156| -1.603]-0.038 1.611] -0.00022| 0.00001! 0.00001
112 |1.YUK | 0264 -1917-0.060 1.936 | -0.00026 | 0.00001[ -0.00000
135 [1:YUK | 0.395] -2.126[-0.080 2.164 | -0.00027 | 0.00001 | -0.00002
158 [1:YUK | 0.539] -2.230[-0.098 22971 -0.00036| 0.00002] 0.00002
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Beam End Forces

TABLO 4.18.STAAD/pro ug kuvveti ¢iktilart

Axial Shear & Tohsion MBgngingM
Fx Fy z X y z
ot | Poge O (kN) (kN) (kN) | (kNm) | (kNm) | (kNm)
17 17 |1.YUK1 | 149E3| 5600] 28.283| -0114]| -78251| 6149
40 [1YUK1 | 149E3| 5600 28283| 0114| 6598 10.650
22 | 22 [1YUKI | 156E3| 8121] -25241| -0114| -24727| 9.497|
45 [1:YUK1 | 156E3| 8121 25241 0114 100.449| 14.866
|72 | 40 [1.YUK1 | 128E3| 9842] 63569 -0315| -129.734] 15958
63 [1.YUK1 | 128E3| -9.842] 63569 0315] -60975| 13.568
77 | 45 [1YUKT | 134F 3| 14973| -57.335] -0315| 44.694| 24241
68 |1:YUK1 | -134F 3| -14973| 57.335] 0.315| 127.311] 20679
127 | 63 [1:-YUK1 | 104E3] 9772] 71393 -0.459| -131.320| 14.455
86 |1:YUK1 | -1.04E 3| -9772] -71.393| 0.459] -82.859| 14.861
132 | 68 [1:YUK1 | 1.08E3| 14279] -60.982| -0459] 68.435| 21.983
91 [1:YUK1 | -1.08E3[ -14279] 60982| 0459] 114510 20.853
182 | 86 [1:YUK1 | 805121 138511 84.537| -0496] -114.901| 20247
109 [1:YUK1 | -805121| -13.851] -84.537| 0.496] -138.709| 21.305
187 | 91 [1:YUK1 | 816331] 15878] -71.956| -0.496| 106586 24.026
114 [1:YUK1 | -816331| 15878 71.956] 0.496| 109.283| 23.608
237 | 109 [1:YUK1 | 540614] 13301| 78.174] -0.460| -113.838] 22.192
132 [1:YUK1 | -540614] -13301| -78.174] 0.460| -120.685] 17.711
242 | 114 [1:YUK1 | 544919 13801| -81.331] -0.460| 137.166] 22.707
137 1 1:YUK1 -544919| -13.801 81.331 0460, 106.828| 18.696
292 132 1 1. XU 269.132 23509 137.433 -0433| -166.738 | 28822
155 [1:YUK1 | 269132 -23.509| -137.433| 0433 | -245.561| 41.704
297 | 137 [1:YUK1 | 270866| 24767 -141.634] 0433 180.336| 30372
Il 160 [1:YUK1 | -2708661 -247671 141634|  0.433] 244567 43.930]
TABLO 4.19. STAAD/pro ug kuvveti giktilari
Beam End Forces
X y Fz Mx My Mz
BRI Nodnl) G (kN) (kN) (kN) | (kNm) | (kNm) | (kNm)
4 4 [1YUK1 | 234E3| -22799| -5526| -0144] 74222 21.506
[ 27 [1:YUK1 [ 234F3[ 22799 5606| 0144| -57.645
8 8 [1:YUK1 | 133E3[ -4444] 280987| 0114 232310] -4
31 [1:YUK1 [ -133E3[ 4444| -28987| 0114] -319.272| -8.849]
15 15 [1YUK]1 | 111E3] 0441 21.795| -0114] 59.254] 0.403
38 |1YUK1 | A11E3] -0441] -21795] 0114 124638 0922
17 17 [1YUK1 [ 149E3[  5600] 28283 -0114] -78.251| 6149
40 [1:YUK1 [ -149E3] -5600] 28283 0114] -6.598| 10650
) 22 [1YUK1 | 156E3| 8121| -25241] -0114] 24727
45 [1:YUK1 | -156E3] 81211 25241] 0114] 100449 14866
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TABLO 4.20.Tez programi deplasman ve ug kuvveti giktilar

TEZ PROGRAMI CIKTILARI:

DUGUM NOKTASI DEPLASMANLARI INFO= 0 NB= 64
NOD X (m) Y (m) zZ (m) rX (rad) rY (rad) rZ (rad)
43 .000020 -.000648 -.000005 -.000124 .000001 .000045
66 .000075 -.001181 -.000019 -.000177 .000003 .000015
89 .000160 -.001603 -.000038 -.000223 .000006 .000005
112 -000270 -.001917 -.000060 -.000257 -000010 -.000004
135 -000402 --002125 -.000080 -.000273 .000013 -.000023
158 .000549 -.002230 -.000098 -.000366 .000016 .000025
CUBUK UC KUVVETLERI
CUBUK NOD FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
37
17 1503.8910 5.6183 29.4158 —.1146 -79.4031 6.2103
40 -1503.8910 -5.6183 -29.4158 .1146 -8.8442 10.6446
2e
22 1575.0150 8.1450 -26.1167 -.1146 -23.8706 9.85675
45 -1575.0150 -8.1450 26,1167 -1146 102.2208 14.8675
72
40 1285.9790 9.8850 65.2795 -.3167 -132.6667 16.0250
63 =1285.9790 -9.8850 -65.2795 .3167 -63.1718 13.6300
127
63 1041.0330 9.7824 72.4899 -.4639 -134.2533 14.4614
86 -1041.0330 ~9.78&4 —72.4899 .4639 -83.2165 14.8859
132
68 1084.8690 14.3057 -60.9484 -.4639 68.1990 22.0218
91 -1084.8630 -14.3057 60.9484 .4639 114.6461 20.8958
182
86 807.5990 13.8669 84.7617 -.4998 -113.9476 20.2839
109 -807.5990 -13.8669 -84.7617 .4998 -140.3376 21.3168
187
81 817.2565 15.9040 -71.3008 =,4998 106.5393 24.0679
11q . -B17.2565 -15.9040 71.3008 .4998 107.3631 23.6441
237
109 541.6047 13.3440 79.3533 —.4592 -114.4620 22.2748
132 -541.6047 -13.3440 =19.3588 4592 F123.5979 1750
242
114 545.4344 13.8314 -83.3361 -.4592 139.8656 22,7578
137 -545.4344 ~13.8314 83.3361 .4592 110.1428 18.7365
292
132 269.2122 23.5563 137.4946 =.4314 -168.2110 28.8788
185 -269.2122 -23.5563 -137.4946 .4314 -244.2728 41.7899
297
134 270.8368 24.8110 -141.9029 -.4314 182.2377 30.4240
160 -270.8368 -24.8110 141.9029 -4314 243.4709 44.0091

CUBUK UC KUVVETLERI

CUBUK NOD FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
4
4 2358.4610 -22.8322 -5.7428 -.1447 75.1044 =-21.5732
27 -2358.4610 22.8322 5.7428 .1447 -57.8760 -46.9236
8
8 1340.8660 -4.4574 29.2972 -.1146 240.2799 -4.4976
31 -1340.8660 4.4574 =29.2972 -1146 -328.1715 -8.8745
15
15 1119.6820 -4413 21.8758 -.1146 66.6905 -4011
38 -1119.6820 -.4413 -21.8758 .1146 -132.3180 .9228
17
17 11503.8910 5.6183 29.4158 -.1146 -79.4031 6.2103
40 -1503.8910 -5.6183 =29.4158 .1146 -8.8442 10.6446
22
22 1575.0150 8.1450 -26.1167 -.1146 -23.8706 9.5675
45 -1575.0150 -8.1450 26.1167 .1146 102.2208 14.8675
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Sekil 4.17. $ekil degistirme ve yitk durumu

Node Displacements

ortadaki kiriglerde agiklik momenti degerleri verilmistir.

TEMELLERDE ELASTIK ZEMINE OTURAN KiRiS KABULU
YAPILMIS DOSEME DIYAFRAM ETKISI DIKKATE ALINMIS modelde A
aksinda diigey yiikler ve bu yiiklemeye gore sekil degistirme durumu agagida Sekil
4.17 de gosterilmigstir. Sekil 4.18 de ise bu yikleer altinda moment diyagami ve

TABLO 4.21. STAAD/Pro deplasman giktilar

Sekil 4.18.Moment diyagrami

X Y z Resultant X ry 1z
Node | LC | (om) | (mm) | (mm) |  (mm) (rad) | (rad) | (rad)
43 [1.YUK1] 0.049] -2.421-0.040 2.422] 0.00012| 0.00000] 0.0001
1YUKI] 0129] -2.951-0.058 Sl 0000T T oo o-000t3
89 |1'YUK1| 0.238] -3.388].0.082 33971 -0.000221 0:00001 | 0.00001
112_[1-YUK1 | 0.375] 3706 -0.109 3726 -0.00025]_0.00001]-0.00001
135 [1.YUK1 | 0.537] -3.916-0.134 3955 -0.00027 | 0.00001] -0.00003
158 [1.YUK1 | 0.712] -4.0221-0.157 40871 -0.0003610.00002_0:00002
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Beam End Forces

TABLO 4.22.STAAD/Pro ug kuvveti ¢iktilar

Axial Shear Torsion = Bﬂl_di_nﬂM
Fx Fy Fz Mx y z
Bown | Mo G (kN) &N) | (kN) | (kNm) | (Nm) | (kNm)
17 | 17 |1YUK1 | 146E3| -17.588|-141643| -5943| 531711 -56.094
40 [1°YUK1 | 1.46E3| 17.588| 141643| 5943| 106.781|  3.329
2 22 [1°YUK1 | 155E3| -19.408| 64699] 3752| -486.990| -64.424
45 |1°YUK1 | -155E3| 19.408| 64699] -3752| 292893|  6.200
72 40 [1YUK1 | 126E3| 17.522] -72.957] -0304] 156.217 | 34.409
63 [1YUKT | -126E3| -17.522| 72.957| 0.304] _62654] 18.158
77 45 [1YUK1 | _133E3| 24717| 96.068| -0304] 287.996| 47460
68 [1'YUK1 | 1.33E3] 24.717| -96.068] 0304  -0209| 26.692
127 | 63 [1YUKI | 1.03E3|  7.140] 81383 -0462| 158792 8763
86 |1.YUK] | 1.03E3] 7.140] -81.383| 0462] -85357| 12657
132 | 68 [1YUK1 | 1.08E3| 11.126] 76.560] -0462| 105313] 15.232
91 [1°YUK1 | -1.08E3| -11.126] 76560 0462| 124367 18.146
182 | 86 [1.YUK1 | 797.209] 13.696] 80595 -0.504| -105231| 20602
109 [1°YUK1 | -797.009] -13.696] -80595]  0.504| -136.554] 20.485
187 | 91 [1-YUK1 | 810668| 15.883] 66028 -0.504] 93173] 24.595
114 [1YUK1 | 810668 15.883| 66.028] _0504| 104.911] 23.054
237 | 109 |[1'YUK1 | 535571] 12.492| 79.761] -0.467| -116.310] 20.812
132 [1'YUK1 | -535571] -12.492| -79.761] Q467| -122.973| 16.665
242 | 114 |1.YUK1 | 541226] 13.155| -83.708] -0467| 142.001] 21594
137 [1'YUK1 | -541.206] -13.155| 83708 0467 109.122] 17.871
292 | 132 [1YUK1 | 266.721] 22427| 139629] -0440] -169.008] 27 568
155 [1°YUK1 | 266.721| 20.427|-139.629] 0440| 249.878| 39.711
7 | 137 [1:YUK1 | 269.097| 23949(-144.467| -0440] 183714] 29435
160 | 1-YUK1 | 269.097| 23.949] 144467 0
444 | 243 [1°YUK1 | 70.810| 695.000] -1.827] -31424] -10.886] 715 326
22 [1°YUK1 | 70810 -695.000] _1.807| 31.424| 12.713] 1.4iE 3
450 | 249 [1YUKi | 69890] 309639 -0953] 0910| -1.098] 77.695]
20 [1:YUK1 | -69.890] -309.639] 09531 -09101 22901 309.353]
TABLO 4.23. STAAD/Pro ug kuvveti ¢iktilan
Beam End Forces
}7 A|)=( F F lgﬁm_
No. X y Z X My Mz
Badm |Node| LIC kN) | (kN) (kN) (kNm) | (kNm) | (kNm)
2 4 |[1.YUKI 229E| 40724| 86745]  0135] -145444| 123.374
27 [1:YUKI | -229F [ -40724| 86745] -0135| 114792| -
8 8 [1.YUK1 137 12122] 133.982 | -0169| 643.322| 38379
31 [1:-YUK1 | -1.37E|-12122] 133.982]  (0169] -241.375] _2.014
15| 15 |1-YUKI 115E| -8.845] -68.494] (0502| 269.886] 22269
38 [1.YUK1 | -115E| 8.845] 68.494] -0.502| -54.404] -4 968
17 [1-YUK1 17588 141643 | 5.943| 531711] -56.094
40 [1YUKIL | - 17.588| 141643| 5943| -106.781]  3.329
22| 22 [1YUKI 1.55E | -19.408 | 64.699| 3752 | -486.990| 64 4od
45 [1:YUK1 | -155E] 19.408] 64699 37521 2978931 . 6.200]
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TABLO 4.24.Tez programi ug kuvveti ve deplasman ¢iktilari

TEZ PROGRAMI CIKTILARI:

DUGUM NOKTASI DEPLASMANLARI

NOD

43
66

112
135
158

X (m)

.000002
.000022
.000072
.000152
.000258
.000378

CUBUK UC KUVVETLERI

CUBUK
17

22

e

7%

127

182

187

237

242

292

297

350

352

15

NOD  FX (kN)
17 1273.4630
40 -1273.4630
22 1440.6250
45 -1440.6250
40 1232.9460
63 -1232.9460
45 1313.2620
68 -1313.2620
63 1020.1340
86 -1020.1340
68 1068.8390
91 -1068.8390
86  794.6365
109 -794.6365

91  806.5028
114 -806.5028
109 533.4079
132 -533.4079
114 538.5015
137 -538.5015
132 265.3286
155 -265.3286
137 267.5336
160/ -267.5336

19 71.2780
20 -71.2780
g1 76.6669
22 -76.6669

4 1986.0220
27 -1986.0220

8 1219.7900
31 -1219.7900
15 1125.5570
38 -1125.5570

Y (m)

.002205
.002741
-003166
.003482
.003692
.003797

FY (kN)

-17.0064
17.0064

=19.1187
19.2197

16.8046
-16.8046

28.6152
—23.6152

6.9877
-6.9877

10.6990
-10.6990

13.3268
SIB08268

15.3439
-15.3439

12.2187
=12.2187

12.7473
—22.7473

21.9484
-21.9484

23.2410
-23.2410

=414, 7511
-415.3023

342.0424
-829.3588

39.5142
-39.5142

14.2095
-14.2095

-11.2302
11.2302

INFO=
Z (m)

.000025
.000048
.000058
.000064
.000070
.000077

FZ (kN)

-117.8622
117.8622

73.3977
—~73.8977

-100.1119
100.1119

124.1349
-124.1349

85.5072
-85.5072

-72.0246
72.0246

81.0959
-81.0959

-61.8274
61.8274

80.6476
-80.6476

-82.0694
82.0694

138.4720
-138.4720

~139.1530
139.1530

-1.9029
1.902%

-3.4848
3.4848

979393
=87.9393

-123.7206
123.7206

-72.9549
72.9549

0
rX (rad)

.000117
.000164
.000210
.000245
.000261
.000352

MX (kNm)

-6.3149
6.3149

3.4468
-3.4468

-.3255
~3255

~. 3688
~3255

~.4571
.4571

=571
£4571

-.4906
.4906

—.4906
-4906

—.4469
.4469

~-.4469
.4469

-.4173
-4173

~.4173
-4173

1.0202
-1.0202

-30.2811

30.2811

.0346
-.0346

-. 9655
.9655

-.4802
.4802

NB=
rY (rad)

.000002
.000004
-000008
.000011
.000014
.000017

MY (kNm)

224.9088
128.6779

-717.4375
497.2443

172.7751
127.5605

-382.9636
10.5588

-182.7851
-73.7364

gl ooeaa
134.0820

-114.7794
-128.5084

78.4306
107.0517

-122.4936
-119.4492

132.8601
113.3481

=171.8217
-243.5944

175.8836
241.5754

4.6559
4.8584

-6.0166
12.9863

1981320
505.3141

371.8674
~. 7056

311.0815
-92.2169

64
rZ (rad)

-000141
.000009
.000022
.000006
-.000013
.000036

MZ (kNm)

-54.0514
3.0321

-64.0916
6.7325

33.0390
17.3748

45.3364
25.5093

8.7072
12.2560

14.6957
17.4013

20.1102
19.8702

23.8043
22.2274

20.4071
16.2489

20.9590
17.2829

26.9909
38.8543

28.5747
41.1485

-302.3190
302.0819

—-247.0458
1412.8470

1189581
-.4105

43.3021
-.6735

-26.8052
-6.8854
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BOLUM 5
TURKIYE iS BANKASI ALIAGA SUBESININ AYNI
MODELLERDEKI TITRESIMLERININ KARSILASTIRILMASI:

Kat agirliklar herkat i¢in 300 t olarak hesaplanmigtir. Buna gore 149 126 103
80 57 ve 34 nolu diigim noktalar katlarda kiitle merkezi olarak kabiil edilerek
ataletlerin her katta tek bir noktada toplandigi kabiil edilmis ve doseme diizlemi (X ~Z
duzlemi) iginde kalan 3 serbestligi alimmugtir. X ve Z eksenleri dogrultusundaki 6teleme
ataletleri 300 ton ve kiitle merkezine gore diisey Y ekseni etrafindaki atalet
momentleride her kat i¢in1000 tm2 alinmustir. Her katta uygulama noktalarini gosteren
perspektif resim (resim 24) agagidadir. Buna gore yapilacak periyot hesabinda

yapmn18 serbestligi vardir. Kurulan 4 model igin elde edilen sonuglar asagidadir.

X

Sekil 5.1. Atalet dogrultu ve konumlari
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TEMELLERDE ANKASTRE KABULU YAPILMI$ DOSEME DIYAFRAM
ETKIiSi DIKKATE ALINMAMIS modelde modlara gore titresim frekanslan ve
periyotlan sirastyla STAAD/Pro 2001 ve Tez programu igin TABLO 5.1 ve TABLO

5.2 de verilmigtir. tez programu igin 6zvektor giktilart EK 1 de dir.

TABLO 5.1.STAAD/Pro 2001 frekans ve periot giktilar

Caicuiated Modal Freqguencies

Frequency Period
Niode (Hz) | (seconds)
1 1.017 984E -3
2 1.388 720E -3
3 1.725 580F -3
4 1.919 521E -3
5 2.381 420E -3
6 _2.593 386E -3
7 3.219 311E -3
8 3.713 269E -3
9 3.808 263E -3
10 4.027 248E -3
11 4.249 235E -3
12 6.353 157E -3
13 6.697 149E -3
14 8.758 114E -3
15 9.444 106E -3
16 10.925 91.5E -3
17 11.719 853E -3
18 12.531 79.8E -3
TABLO 5.2.Tez programu frekans ve periot giktilari
MODLAR 18ADET TUR/SANIYE SANIYE
1INCI MOD  FREKANS 1.008044 PERIOT  9.920207E-01
2INCI MOD  FREKANS 1.388125 PERIOT  7.203963E-01
3INCI MOD FREKANS 1.722332 PERIOT 5.806081E-01
4INCI MOD FREKANS 1.919237 PERIOT 5.210404E-01
SINCI MOD  FREKANS 2.376241 PERIOT  4.208328E-01
6INCI MOD  FREKANS 2.593091 PERIOT  3.856401E-01
7INCI MOD  FREKANS 3.219240 PERIOT  3.106323E-01
BINCI MOD  FREKANS 3.713084 PERIOT  2.693179E-01
9INCI MOD  FREKANS 3.802915 PERIOT  2.629562E-01
10INCI MOD .FREKANS 4.026492 PERIOT  2.483552E-01
11INCI MOD FREKANS 4,240304 PERIOT 2.358322E~-01
12INCI MOD  FREKANS 6.352666 PERIOT 1.574142E-01
13INCI MOD FREKANS 6.696644 PERIOT 1.493285K-01
14INCT MOD  FREKANS 8.757624 PERIOT 1.141862E-01
15INCI MOD FREKANS 9.443728 PERIOT 1.058904E~-01
16INCT MOD  FREKANS 10.925130 PERIOT  9.1532(19E-02
17INCI MOD  FREKANS 11.688560 PERIOT  8.555374E-02
18INCI MOD  FREKANS 12.531360 PERIOT  7.9799%gE-02
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TEMELLERDE ELASTIK ZEMINE OTURAN KiRIS KABULU
YAPILMIS DOSEME DIYAFRAM ETKISI DIKKATE ALINMAMIS modelde
modlara gore titresim frekanslan ve periyotlan sirastyla STAAD/Pro 2001 ve Tez
programi igin TABLO 5.3 ve TABLO 5.4 de verilmistir. tez programu i¢in 6zvektor
ciktilart EK 1 de dir.

TABLO 5.3.STAAD/Pro 2001 frekans ve periot ¢iktilan

Calculated Modal Frequencies

Frequency | Period
Mode {H2) (seconds

901E -3 1,110

1.376 727E -3

1.445 692F -3

1910]__ 524F -3

2123 471E -3

2583 387E -3

3211 311E -3

3.462 |

| 289F -3 |
3.708 270E -3

3743 267E -3

4025

57921 173E-3]
T
81751 122E.-3

SR EREBRER RNl

867 115E -
10494 95 3E -3
11.361 88E -3
12.350 81E -

TABLO 5.4 .Tez programi frekans ve periot ¢iktilan

MODLAR 18ADET TUR/SANIYE SANIYE
1INCI MOD FREKANS 8.971426E-01 PERIOT 1.114650
2INCI MOD FREKANS 1.375952 PERIQT 7.267697E~01
3INCI MOD FREKANS 1.446344 PERIOT 6.913984E-01
4INCI MOD FREKANS 1.909282 PERIOT 5.237571E-01
SINCI MOD  FREKANS 2.118442 PERIOT 4.720451E-01
6INCI MOD  FREKANS 2.583443 PERIOT 3.870803E-01
7INCI MOD FREKANS 3.211174 - PERIOT 3.114126E-01
8INCI MOD FREKANS 3.458243 PERIOT 2.891641E-01
9INCI MOD FREKANS 3.708129 PERIOT 2.696778E-01
10INCI MOD FREKANS 3.733748 PERIOT 2.678274E-01
11INCI MOD FREKANS 4.025145 PERIOT 2.484383E-01
12INCI MOD FREKANS 5.791152 PERIOT 1.726772E~-01
13INCI MOD FREKANS 5.931057 PERIOT 1.686040E-01
14INCI MOD FREKANS 8.174464 PERIOT 1.223322E-01
15INCI MOD  FREKANS 8.672182 PERIOT 1.153112E-01
16INCI MOD FREKANS 10.494460 PERIOT 9.528834E-02
17INCI MOD FREKANS 11.329520 PERIOT 8.826500E-02
18INCI MOD FREKANS 12.35007¢0 PERIOT 8.097120E-02




Calculated Modal Frequencies

Frequency | Period
Mode (Hz) (seconds)
1 2.471 405E -3
2 3.324 301E -3
3 11.502 869 -3
4 16.778 -
5 16.992 589E -3
6 20436 | 34E -3
7 43.348 23 1E -3
8 54 631 18.3E -3
9 79.379 126F -3 |
10 83.142 12E -3
11 84 061 11.9E -3
12 108772 919E -3
13 120.205 8.32E -3
14 153.963 | -
15 215.855 4 63E -3
16 _399392; 25E -3
17 611.430 1.64E -3
18 789.588 127E -3

TABLO 5.6.Tez program frekans ve periot giktilan

TEMELLERDE ANKASTRE KABULU YAPILMIS DOSEME
DIYAFRAM ETKISI DIKKATE ALINMIS modelde modlara gére titresim
frekanslan ve periyotlan sirasiyla STAAD/Pro 2001 ve Tez programu igin TABLO
5.5 ve TABLO 5.6 de verilmistir. tez programu igin 6zvektor ¢iktilan EK 1 de dir.

TABLO 5.5.STAAD/Pro 2001 frekans ve periot giktilart

MODLAR

18ADET
1INCI MOD
2INCI MOD
3INCI MOD
4INCI MOD
SINCI MOD
6INCI MOD
7INCI MOD
8INCI MOD
9INCI MOD
10INCI MOD
11INCI MOD
12INCI MOD
13INCI MOD
14INCI MOD
15INCI MOD
16INCI MOD
17INCI MOD
18INCI MOD

TUR/SANIYE
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS
FREKANS

2.470393

3.331083
11.580140
16.919090
17.049840
292.706540
43.904120
55.097780
80.299160
83.802700
84.616170

.997900
.211400
.561700
.588500
.193500
.711300

.203500

PERIOT
PERIOT
PERIOQT
PERIOT
PERIOT
PERIOQT
PERIOT
PERIOT
PERIOT
PERIOT
PERIOT
PERIOT
PERIOT
PERIOT
PERIOT
PERIOT
PERIOT
PERIOT

SANIYE

HFHEHNOSANDOHRRFRPHERENDWOGOWD

.047939E-01
.002045E-01
.635473E-02
.910482E-02
.B65156E-02
-366262E-02
.277691E~-02
.814955E-02
.245343E-02
.193279E-02
.181807E-02
.182441E-03
.264603E-03
-484603E-03
.575367E-03
.477771E-03
.625505E~03
.264684E-03
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TEMELLERDE ELASTIK ZEMINE OTURAN KiRi$ KABULU
YAPILMIS DOSEME DIYAFRAM ETKISi DIKKATE ALINMI§ modelde
modlara gore titregim frekanslan ve periyotlan sirasiyla STAAD/Pro 2001 ve Tez
programi igin TABLO 5.7 ve TABLO 5.8 de verilmigtir. tez programu igin 6zvektor
¢iktilar1 EK 1 de dir.

TABLO 5.7.STAAD/Pro 2001 frekans ve periot giktilan

Calculated Modal Frequencies

Frequency Period
Mode (Hz) | (seconds)
1 1.640 610F -3 |
2 1.978 506E -3 |
3 8.849 113E -3
4 10.810 92 5F -3
5 11.800 84 7E -3
(&3 23.180 43 1E -3
7 30.887 32 4E -3
8 44,620 22 4E -3
9 60.946 16.4E -3
10 63274 15.8E -3 |
11 73.424 13.6E -3 |
12 102.827 9.73E -3
13 103.819 9.63F -3 |
14 146.098 6.84F -3
15 168.978 592E -3
16 325.135 3.08E -3
17 533 085 1.87E -3
18 753.868 1.33E -3
TABLO 5.8. Tez program: frekans ve periot ¢iktilan
MODLAR 18ADET TUR/SANIYE SANIYE
1INCI MOD FREKANS 1.6644823 PERIOT ©.007872E-01
2INCI MOD FREKANS 1.989035 PERIOT 5.027565E-01
3INCI MOD FREKANS 8.916887 PERIOT 1.121468E-01
4INCI MOD FREKANS 11.036450 PERIOT 9.060887E-02
S5INCI MOD FREKANS 11.792320 PERIOT 8.480097E-02
6INCI MOD FREKANS 23.255380 PERIOT 4.300080E~-02
7INCI MOD FREKANS 31.008280 PERIOT 3.224945E-02
8INCI MOD FREKANS 44.893340 . PERIOT 2.2275028-02
9INCI MOD FREKANS 61.586530 PERIOT 1.623732E-~02
10INCI MOD FREKANS 63.884570 PERIOT 1.565323E-02
I11INCI MOD FREKANS 73.865570 PERIOT 1.353811E-02
12INCI MOD FREKANS 103.800900 PERIOT 9.633829E-03
13INCI MOD FREKANS 104.101200 PERIOT 9.606038E-03
14INCI MOD FREKANS 146.642400 PERIOT 6.819310E-03
15INCI MQOD FREKRNS 170.181400 PERIOT 5.876084E-03
16INCI MOD FREKANS 328.296900 PERIOT 3.046023E-03
17INCI MOD FREKANS 538.296100 PERIOT 1.857713E~-03
18INCI MOD FREKANS 756.332200 PERIOT 1.322170E-03
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SONUCLAR VE ONERILER

Yukandaki 6rneklerde goriilecegi iizere Tez konusu olan programin hesaplan
beklenen davrams1 yansitmaktadir. Staad/Pro 2001 ile olan ufak sapmalanin lineer
cebir uygulamalarindan oldugu digiincesi hakimdir. Kurulan ufak modelde bile SAP
2000 ile tam uyumluluk s6z konusu iken STAAD/Pro azda olsa sapma gostermigtir.
Nitekim modeller biyiidiikkge yukandaki mertebelerde sapma beklenebilir. Tez
programinda elastik zemine oturan kiri§ elemanlarin kullamlmastyla bilinmeyen
sayist ve denklem takimi boyutlarinda tasarruf saglanmstir ,esdeger model
kurulurken STAAD/Pro ‘da gubuklan sik¢a bolip diigim noktalanna yay girilmistir
Yay katsayilan ,araliga, genislige ve zemin yatak katsayisina gore hesaplanmagtir.

4 ayri modelin ayn1 yiiklemeler altinda davranigt incelendiginde oncelikle
elastik zemin kabuliiniin sistemi yumusatarak yatay yiikler altinda perdelere gelen
taban momentlerini azalttif1 ve deplasmanlan arttirdig: gorilir. Bu yumusama
yukanida goriildiigi tizere yap: titresimine yanstyarak salinim periyotlanim da
bilytutmgtir.

Rijit diyafram etkiside dikkate alindiginda 6ncelikle tek noktadan etkitilen
yatay ytkiin sisteme daha dogru bir sekilde yayildig bu yiizden yiikiin perdelere
aktarilmasi saglanarak perde taban momentlerini arttirdi: goralmisgtiir. Cubuk
elemanlarla olusturulacak bir sisteme kat kesme kuvveti uygulanacak olursa saghkh
bir analiz igin rijit diyafram etkisini sisteme yansitmak amaciyla ya diizlem iginde
diugim noktalar birbirine bagimli kilinmah ya kiris rijitlikleri diizlem iginde bitytk
tutularak yiikiin diigey elemanlara aktarilmasi saglanmali yada yiik uygun bir sekilde
kata yayilarak verilmelidir. Ayrica diyafram etkisinin yapiy1 rijitlestirecegi agiktir.
Bu davranig yukanda goriilecegi lizere deplasmanlarda ve yapi titregim
periyotlannda kiigiime seklinde hesaplara yansimistir. Ancak programda herhangi
bir kat hizasinda birkag farkhi master nokta tanimlamak mamkiindiir. Bu bakimdan
dosemelerde biyik bosluk ve siireksizlik bulunan yapilarin hesabimnin bu bogluklan
dikkate alarak daha iyi modelleme yapilmasi miimkiin olmaktadir.

46



Disey yiikler i¢in, déseme rijit diyafram etkisini dikkate alan biri ankastre
temelli digeri elastik zemine oturan iki model kiyaslandiinda elastik zemin etkisinin
deplasmanlan arttirdig: ve tim perdelerde (_)ldugu gibi A aks: gergevesi igindeki
perdelerde de taban momentinin 6nemli ﬁlqﬁde afttlgl gbzlenmistir.
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EKLER

EK1: is bankas1 modelleri igin Tez programi dzvektor giktilar

TEMELLERDE ANKASTRE KABULU YAPILMI§ DOSEME

DIYAFRAM ETKISi DIKKATE ALINMAMIS modelde modlara gore Tez

programi 6zvektor giktilar:

18ADET

-.0090 .0161 ~-.0075
-.0216 L0221 -.0025
-.0026 .g1298 .0141
-.0028 .000s
-.0051 -.0040
L0003 -.0019 -.0023
-.0061 ~.0060
0154 -.0240C
-.0160 -.0108
.0130 .00387
-.0145 .0061
0101 ~-.0020 .0001
~-.0263 -.0009
-.0222 =-.0191 .0143
~-.0173 .0042 -.0092
.0054 .0223  .0210
.0094 -,0031 -.0036
.0131  ~-.0178  .0007
-.0237 .0074
.0049 -.0248  .0000
.0073  ~.0118 -.C044

OZVEKTORLER

-.0078  -.0084 -0174

-.0030 .0048
-.0037 -.0005
.0006 -.0021 -,0004 .00Q2
-.0002 .0005
.0000 .3000 .Q00s

-0010
.0007

-.0296
.0048
.0019
.0019
L0031

-.0022

-.0116
.0047
.0022
.gQ20
.02%99
.0002

-.0282
.0014

-.0002
.0211

-.0083

-.Q016

-.0186
.0194
-.0090
.0086
.0178
-.0001
.0002
.0014
.0C0o0
.0040
-0031
.0081
-.00S52
-.007¢
-.0067
-.0345
.0192

.0029

-.0016
.009%4
-.0036
.0025
-0105
~.0005
.0024
.0022
~.0003
.goes
-.0054
.0031
.0078
-.0059
-.0048
-.0055
-.0348

-.0219

-.0010
.0083
~.0007
-.0C19%
.01C6
-.0017
.0023
.0034
-.0006
-.0008
-.0029
.0025
0071
-.0G38
-.0042
.00C9
-.3358

.0225

.0049
-.0142
.0023
.0108
-.0147
L0111
-.0048
-.0166
-.0012
~.0028
.0173
-.0022
~.0128
.00453
-.0069
-.0323
-.0180

.0012

TEMELLERDE ELASTIK ZEMINE OTURAN KiRIS KABULU
YAPILMIS DOSEME DIYAFRAM ETKiSI DIKKATE ALINMAMIS modelde
modlara gére Tez programi 6zvektor giktilan:

OZVEKTORLER 18ADET
L0082 -.0033 .0093  -.0025 -.0147 -.0034
L0177 -.0021  -.0045 -.0062 -.0019 .0C42
-.0033 .0036 .0138 -.0027 -.Q192 .3180
.0307 .0263 -.0083 -.0031 .0043 -~.0018
.0012 .0017 0041 .0037 -.0043 .0200
.00%3 -.0121 .0065 .0018 -.0008 -0003
~.0048 0197  ~-.0029 .0164 ~.0136 -.0043
.0123 .0060 .0129  -.0245 ~.0064 .0069
.0183 .0110 .0072 .0165 ~.0035 .3138
.0250 L0189 -.0256 ~-.005% .0060  -.0071
-.2027 -.0013 -.0108 -.0112 -.0081 -.0049
.0158 .0100 -.0110 .0046 .0013 -.00z2
.2027 -.0038 -.0282 -.0095 -.0266 .2097
.0C42 .0066 .0306 .0C335 .3182 .0C290
-.5067 .0089 0357  -.0029 ~-.0067 ~.0148
.0CsC .0032 .013z2 L0234 .0261 ~-.0C33
-.3C0 .0044 L0093 -.0162 ~-.001) 3008
.0C384 .Col8 .0048 -.0122 ~.0124 -.0072
-.33 .0314 -.0034 -.009%6 -.0147 -.310%
L0022 -.0238 -.0163 -.GO73 .0112 .0203
3237 .0300 -.30%0 -3078 -.0011  -.0122
Relslog .C03g .0108 L0147 -.01%% -.028%
~.3053 ~.0097 L0021 .9073 -.0179
L0027 -.0104 ~.00S53 .00é4  -.01i14 -
-.2083  -.0113 0006 .0260 ~-.0046 -
L0173 .0034 .0063 -.0238 .0147 - 3
3307 -.C118 .0G43 -.0173% -.001% .
LG4 -.0151 0 ~.0025 -.0220 0175 - H
-.2175 0081 ~.003z £ols L0022 .
.CC25 -.002% -.0048 -.0004 G109 -.Jlz3
-.3018 .0055 0014 -.0005 .007% .0287

.0182
-.0130
-.0082

.0283
.0101
-.0009
-0031
.0087
~.0037

-.0113

.0041
-.0253

.J9C34

.0020
.01058
.0024
-.0080
-.0117

.0015
-.0054
-.0036
-.0038

.QCel

-.0201
-.0121
-.0013

.0034
.0155
-.0017
-0062
.0023
.0056
-.0C23
~-.00354
-.0001
~.0047
-.0045

-.3023

L0303
.0072
.001S
.0019
-.0106

.0G06
-.0040
-.0037

~-.3033

-.0298
~.0014
-.0004

.0034




TEMELLERDE ANKASTRE KABULU YAPILMIS DOSEME
DIYAFRAM ETKISI DIKKATE ALINMIS modelde modlara géreTez programi

ozvektor giktilar: .
OZVEKTORLER 18ADET
-.2028 .0085 .004% .0110 -.0197 -.0067 -.0277 .0107 .0072 .0148 -.0051 -.3247 -
Qi -.0254 .0080 -.3033 .0082 .0Ca3
Neleiond -.0008 .0000 .0010 .0084 .0044 -.0012 ~-.0114 .0519 .0052 .0143 -.0012
L0132 -.oeil -.3010 0006 -.3009 .Q002
Peses- 2 -.0012 .0075 .0041 -.0101 .2002  -.0006 .0002 -.0021 -.0029 .0024 .0072
L0183 -.o227 .0191 0065 .0040 ~-.0024
Jetelng-) -.0025 =-.00CT -.0019 .0079 -.J181 .0071 .0349 .0121  -.0265 -.0192 -.0154
.0133 L3045 -.0011 002 -.0020 -.0002
.oogs .0007 -.0002 .0018 0002 .0355 .0098 -.0136 -.0078 -.0059 -.0115 ~.0333
L3174 ~.3020 -.00CS -.3318 -.0002 .0001
-.CC828 -.0036 0053  -.014s -.0151 -.0033 .0016  =-.0017 .0008 -.0017 0009 .0012
.0073 -.221 -.0018 -.0177 -.0045 .0087
-.2337 -.0058 -.0031 -.0095 .0044 .0198 -.0263 0174 .Q019 .0237  -.0219 -0145
.013¢ L2175 =.0040 .3008 -.0054 ~-.0001
-.0002 -.0004 .0028 .0035 .0100 ~-.0289 .0127 =-.0209 -.0041 L0255 ~-.0260 -.0029
.0l88 -.2377 -.0038 L0031 -.0007 0006
L0048 .0027 -.0169 -.0087 -.0090 L2005 ~.0001 .0001 -.Q006 -.0020 0014 .0027
.00s9 -.333 -.0082 0180 -.0034 .0078
L3033 .0068 L0023 .0083 -.0148 0163 .0271 .0042 0160 0011 -.0291 Q192
.0193 -.2235 0054 -.0029 .0055 .0002
vy -.000¢ -.0005 .0004 .0019 -.0034 ~-.0285 -.0287 L0041 -.0320 -.0230 0091
.0082 -.o232 -.0001  -.0007 .0005 .0001
-.02%¢ -.0186 -.C069 .00923 -.0064 -.0013 .0009 =-.0012 .0014 .0012 -.0010 -.0029
0044 [etshd 0052 L0018 -.0198 -.0044
-.3024 ~.0326 -.0238 -.00869 .0007 -.0021 0013 ~-.00186 .0009 .0025 -.0009 -.0037
.002¢ Pess it .0082 -.0062 .0390 -.0007
~-.lC49 .0118 -.0073 .0198 -.0295 -.2079 .0017 -.0050 .0037 .0007 -.0002 -.0C44
0048 L2338 -.0178 .0051 .0107 -.0061
o2l -.0095 L0131 -.0094 =-.0030 .0003 .0008 -.0006 .0014 .0002 -.0006 -.0020
.0038 -.0320 -.0130 0064 .0022 -.0152
L3370 -.2098 L0047 .0143 .0001 Q001  -.0004 .0003 0001 0007 ~.0001 .5C00
.goz3 L2041 ~.0120 ~.0152 -.0002 .0as2
L0280 0166 ~-.0284 -.0033 .0020 -.0028 -.0005 -.0005 ~-.0007 .0009 .0003 .00Cs
.0048 -.3220 0042 -.0281 -.00€6 -.0280
2087 .0048 -.0007 -.0156 -.0017 -.003¢9 .0012 -.0041 .0033 .0038 -.0028 -.Cc83

.0108 o1l .0131 0082 -.0034

.0057

TEMELLERDE ELASTIK ZEMINE OTURAN KIRIS KABULU YAPILMIS
DOSEME DIYAFRAM ETKISI DIKKATE ALINMIS modelde modlara gore

Tez programi 6zvektor giktilar:

OZVEKTORLER 18ADET

-.0CC6  -.0062 .0103 ~.0113 -.0117 -.022

L0214 L2022 L0069 ~.0035% -.0100

-.0012 .0021  -.0028 -.0020 -.0046

.Qo22 -.C0I08 .Qo09 -.2009  -.Q001S
Slad .0060 .0088 =~.0042 -.0104 .0C03
Q122 -.2iid 0201 .0008 —-.0014
L2289 L0035 -.0046 .0046 .0110 ~-.0326
L0127 -.8034 -.G01S .0040 .0050
-.3C03 .001S  -.0008 .0036 -.,0029 -.03S2
.0011 -.CCCs -.0C04 -2034 .0009
-.2283 .0C39 .0Cs1 .0146 -.0138 ~-.0021

.0034 -.30% -.0063 -.0180 .0059

.0050

-.3337 .003%9 -.0073 .0076 .0074 .0015

.328 -.3238 -.0C66 .0014 .0077

.2CC6 .C009 -0000
~.0C352 .3152 -.0c08

.2083  ~.0036

~.3122 .2C37  -.01358

-.524 3081 -.0087

$l3s  ~.306% -.0103

-.003c -.0143 -.0004

L0001

3017 -.0026 .0047 =-.0104
-.0C93 L0113 -.0126 .C003
L0074 -.0085 -.0192 .20z2

20.% ~-.000% .0102 -.0177

-.006% ~.0160 =-.0232 -.0041

2136 .013% .3070 -.0046 -.2001

.0183
.0134
-0005

-.0083
.001S
-.0020
.0369
-.0349
.0002
.0023
L0113
-.500s
-.0014
-.0032
.0001
-.0005
-.0010

-.0C06

.0010
-.0111
.0037
-.0171
-.0023
.0033
-.0190
-.0124
.0007
-.0320
.0337

.3003

-.0025
.0534
-.00023
.0020
-.0098

.0014

-.0074
.0007
~.0005
-.0041
.0318
-.0018
-.0178
-.0292

-.0019

L0286
-.0114
-.0011

-0246
~.0284
.0009
~-.0058
-.0111

-0014

-.3233
.0a3
.GC25
.0298

-.0128
.0Cl0
-.0143
~.0273
-C523
<5218

.Gls2




EK2: TEZ PROGRAMI ICIN VERI SUNUMU AGIKLAMASI VE BIR GIRDI
ORNEGI

TEZ PROGRAMI ICIN VERI SUNUMU ACIKLAMASI VE BiR
GIRDi ORNEGI:

Model kurma esnasinda Tezprogrami kodlamaya uygun oimak kaydiyla 11
ayri .txt formath dosyadan veri okur.

dsay.txt dosyasindan toplam diigim noktasi sayisi

cubsay.ixt dosyasindan toplam gubuk sayisi

koor.txt dosyasindan diigum noktas! koordinatlar

bag.txt dosyasindan cubugun sirasiyla i ve j ugarinin hangi dagim
noktalarina bagli oldugu

mesn.txt dosyasindan tutulu digim noktalari

property.txt dosyasindan cubuklarin ézellikieri

serb.txt dosyasindan ucu belirli bir veya birka¢ deplasmana kargi serbest
cubuk olup olmadig: varsa hangi gubuklarin gubuk 6zel eksen takimlarina
gére hangi yénde serbest oldugu

beta.txt dosyasindan beta agisi 0 dan farkli olan gubuklar olup olmadig
conbag.txt dosyasindan bir diigiim noktasina bagh dugim noktalari ve
baglanma sekilleri

yuk.txt dosyasindan statik yik durumiari

kutle.txt dosyasindan diigm noktasi ataletleri okunur . Okunan degerlerin

dogru algilanip algilanmadiginin kontroll igin girdi.erk dosyasi olusturulur
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TEMELLERDE ELASTIK ZEMINE OTURAN KiRi$ KABULU
YAPILMIS DOSEME DIYAFRAM ETKiSI DIKKATE ALINMIS model igin
olugturulmus girdi.erk dosyas: 6megi asagidadir.

DUGUM NOKTASI SAYISI 16l
CUBUK SAYISI 362
DUGUM NOKTASI KOCORDINATLARI
NOD X (m) Y(m) Z(m)

1 0.000000E+00 0.000000E+C0 0.000000E+00
2 0.000000E+00 0.000000E+00 4.000000
3 0.000000E+00 0.000000E+00 8.350000

4 0.000000E+00 0.000000E+00 10.850000
5 0.000000E+00 0.000000E+00 13.350000

6 0.000000E+00 0.000000E+00 17.700000
7 0.000000E+00 0.000000E+00 21.7060000

8 3.400000 0.000000E+00 21.700000
9 5.400000 0.000000E+00 21.700000
10 5.400000 0.000000E+00 17.700000
11 5.400000 0.000000E+00 13.350000
12 5.400000 0.000000E+00 8.350000
13 5.400000 0.000000E+00 4.000000
14 5.400000 0.000000E+00 0.000000E+00
15 3.400000 0.000000E+00 0.000000E+00
16 10.250000 0.000000E+00 0.000000E+00
17 10.250000 0.000000E+00 2.000000
18 10.250000 0.000000E+00 4.000000
19 10.250000 0.000000E+00 8.350000
29 10.250000 0.000000E+00 13.350000
21 10.250000 0.000000E+C0 17.700000
22 10.250000 0.000000E+00 19.700000
23 10.250000 0.000000E+00 21.700000
24 0.000000E+00 3.000000 0.000000E+00
25 0.000000E+00 3.000000 4.000000
26 0.000000E+00 3.000000 8.350000
27 0.000000E+00 3.000000 10.850000
28 0.000000E+00 3.000000 13.350000
29 0.000000E+00 3.000000 17.700000
30 0.000000E+00 3.000000 21.700000
31 3.400000 3.000000 21.700000
32 5.400000 3.000000 21.700000
33 5.400000 3.000000 17.700000
34 5.400000 3.000000 13.350000
35 5.400000 3.000000 8.350000
36 5.400000 3.000000 4.000000
37 5.400000 3.000000 0.000000E+00
38 3.400000 3.000000 0.000000E+00
39 10.250000 3.000000 0.000000E+00
40 10.250000 3.000000 2.000000
41 10.250000 3.000000 4.000000
42 10.250000 3.000000 8.350000
43 10.250000 3.000000 13.350000
44 10.250000 3.000000 17.700000
45 10.250000 3.000000 19.700000
46 10.250000 3.000000 21.700000
47 0.000000E+00 6.000000 0.000000E+Q0
48 0.000000E+00 6.000000 4.000000
49 0.000000E+00 6.000000 8.350000
50 0.000000E+00 6.000000 10.850000
51 0.000000E+00 6.000000 13.350000
52 0.000000E+00 6.000000 17.700000
53 0.000000E+00 6.000000 21.700000
54 3.400000 6.000000 21.700000
55 5.400000 6.000000 21.700000
56 5.400000 6.000000 17.700000
57 5.400000 6.000000 13.350000
58 5.400000 6.000000 8.350000
59 5.400000 6.000000 4.000000
60 5.400000 6.000000 0.000000E+00
61 3.400000 6.000000 0.000000E+00
62 10.250000 6.000000 0.000000E+00
63 10.256000 6.000000 2.000000
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10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
3.400000
5.400000
5.400000
5.400000
5.400000
5.400000
5.400000
3.400000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
3.400000
5.400000
5.400000
5.400000
5.400000
5.400000
5.400000
3.400000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
0.000000E+00
0.000C00E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
3.400000
5.400000
5.400000
5.400000
5.400000
5.400000
5.400000
3.400000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
0.0000C0E+00
0.000000E+00

6.000000
6.000000
6.000000
6.000000
6.000000
6.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
9.000000
2.000000
9.000000
2.000000
9.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
12.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.000000
15.0000C0
15.000000
15.000000
15.0000¢C0
15.000000
15.000G00
15.000090
18.0094500
18.000C%0
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4.000000
8.350000
13.350000
17.700000
12.700000
21.700000
0..000000E+00
4.000000
8.350000
10.850000
13.350000
17.700000
21.700000
21.700000
21.700000
17.700000
13.350000
8.350000
4.000000
0.000000E+C0
0.000000E+00
0.000000E+00
2.000000
4.000060
8.350000
13.350000
17.700000
12.700000
21.700000
0.000000E+00
4.000000
8.350000
10.850000
13.350000
17.700000
21.700000
21.700000
21.700000
17.700000
13.350000
8.350000
4.000000
0.000000E+C0
0.000000E+00
0.000000E+00
2.000000
4.000000
8.350000
13.350000
17.700000
18.700000
21.700000
0.000000E+G0
4.000000
8.350000
10.850000
13.350000
17.700000
21.700000
21.700000
21.700000
17.700000
13.350000
8.350000
4.000000
0.000000E+00
0.000000E+00
0.000000E+00
2.000000
4.000000
2.350000
12.350000
17.700000
1%.700000
21.700000
0.000000E+00
4.000000



141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
is8
159
160
16l

g
g

O DRI G B WNP

0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
3.400000
5.400000
5.400000
5.400000
5.400000
5.400000
5.400000
3.400000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000
10.250000

H
wwqmmbuNHg

18.000000 8.350000
18.000000 10.850000
18.000000 13.350000
18.000000 17.700000
18.000000 21.700000
18.000000 21.700000
18.000000 21.700000
18.000000 17.700000
18.000000 13.350000
18.000000 8.350000
18.000000 4.000000

18.000000 0.000000E+00Q
18.000000 0.000000E+00
18.000000 0.000000E+00

18.000000 2.000000
18.000000 4.000000
18.000000 8.350000
18.000000 13.350000
18.000000 17.700000
18.000000 19.700000
18.000000 21.700000

J ucu BOYU (m)

24 3.000000

25 3.000000

26 3.000000

27 3.000000

28 3.000000

29 3.000000

30 3.000000

31 3.000000

32 3.000000

33 3.000000

34 3.000000

35 3.000000

36 3.000000

37 3.000000

38 3.000000

39 3.000000

40 3.000000

41 3.000000

42 3.000000

43 3.000000

44 3.000000

45 3.000000

46 3.000000

25 4.000000

26 4.350000

27 2.500000

28 2.500000

29 4.350000

30 4.000000

31 3.400000

32 2.000000

33 4.000000

34 4.350000

35 5.000000

36 4.350000

37 4.000000

38 2.000000

24 3.400000

39 4.850000

40 2.000000

41 2.000000

42 4.350000

43 5.000000

44 4.350000

45 2.000000

46 2.000000

36 5.400000

41 4.850000

35 5.400000

42 4.850000

34 5.400000

43 4.850000

33 5.400000
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55

:

4.850000
4.850000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
4.000000
4.350000
2.500000
2.500000
4.350000
4.000000
3.400000
2.000000
4.000000
4.350000
5.000000
4.350000
4.000000
2.000000
3.400000
4.850000
2.000000
2.000000
4.350000
5.000000
4.350000
2.000000
2.000000
5.400000
4.850000
5.400000
4.850000
5.400000
4.850000
5.400000
4.850000
4.850000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000



131 67 920 3.000000

132 68 91 3.000000
133 69 92 3.000000
134 70 71 4.000000
135 71 72 4.350000
136 72 73 -2.500000
137 73 74 2.500000
138 74 75 4.350000
139 75 76 4.000000
140 76 77 3.400000
141 77 78 2.000000
142 78 79 4.000000
143 79 80 4.350000
144 80 81 5.000000
145 8l 82 4.350000
146 82 83 4.000000
147 83 84 2.000000
148 84 70 3.400000
149 83 85 4.850000
150 85 86 2.000000
151 86 87 2.000000
152 87 88 4.350000
153 88 89 5.000000
154 89 90 4.350000
155 90 91 2.000000
156 91 92 2.000000
157 71 82 $.400000
158 82 87 4.850000
15¢ 72 81 5.400000
160 81 88 4.850000
161 74 80 5.400000
162 80 89 4.850000
163 75 79 5.400000
164 79 90 4.850000
165 78 92 4.850000
166 70 93 3.000000
167 71 94 3.000000
168 72 95 3.000000
169 73 96 3.000000
170 74 97 3.000000
171 15 98 3.000000
172 76 99 3.000000
173 77 100 3.000000
174 78 101 3.000000
175 79 102 3.000000
176 80 103 3.000000
177 81 104 3.000000
178 82 105 3.000000
179 83 106 3.000000
180 84 107 3.000000
181 85 108 3.000000
182 86 109 3.000000
183 87 110 3.000000
184 88 111 3.000000
185 89 112 3.000000
186 90 113 3.000000
187 91 114 3.000000
188 92 115 3.000000
189 93 94 4.000000
190 94 95 4.350000
191 95 96 2.500000
192 96 97 2.500000
193 97 98 4.350000
194 98 89 4.000000
195 99 100 3.400000
196 100 101 2.000000
197 101 102 4.000000
198 102 103 4.350000
199 103 104 5.000000
200 104 105 4.350000
201 105 106 4.000000
202 106 107 2.000000
203 107 93 3.400000
204 106 108 4.850000
205 108 109 2.000000
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206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
284
265
266
2867
268
269
270
271
272
273
274
275
276
217
278
279
280
281
282

57

2.000000
4.350000
5.000000
4.350000
2.000000
2.000000

- 5.400000

4.850000
5.400000
4.850000
5.400000
4.850000
5.400000
4.850000
4.850000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
4.000000
4.350000
2.500000
2.500000
4.350000
4.000000
3.400000
2.000000
4.000000
4.350000
5.000000
4.350000
4.000000
2.000000
3.400000
4.850000
2.000000
2.000000
4.350000
5.000000
4.350000
2.000000
2.000000
5.400000
4.850000
5.400000
4.850000
5.400000
4.850000
5.400000
4.850000
4.850000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000



283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
31e6
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
338
336
337
338
339
340
341
342
343
344
345
346
347
348
349
380
351
352
353
354
355
356
357
358

123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

l4e
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
140
141
142
143
144
145
148
147
148
149
150
151
152
153
139
154
155
156
157
158
159
160
161
151
156
150
157
149
158
148
159
16l

w N
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3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
3.000000
4.000000
4.350000
2.500000
2.500000
4.350000
4.000000
3.400000
2.000000
4.000000
4.350000
5.000000
4.350000
4.000000
2.000000
3.400000
4.850000
2.000000
2.000000
4.350000
5.000000
4.350000
2.000000
2.000000
5.400000
4.850000
5.400000
4.850000
5.400000
4.850000
5.400000
4.850000
4.850000
4.000000
4.350000
2.500000
2.500000
4.350000
4.000000
3.400000
2.000000
4.000000
4.350000
5.000000
4.350000
4.000000
2.000000
3.400000
4.850000
2.000000
2.000000
4.350000
5.000000
4.350000
2.000000
2.000000
5.400000
4.850000
5.400000
4.850000
5.400000



CUB

359
360
361
362

E

kN/m2
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08

.2850E+08 .

.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08

.2850E+08 .

-2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08

.2850E+08 .

.2850E+08
.2850E+08

.2850E+08 .
.2850E+08 .

.2850E+08

.2850E+08 .

.2850E+08
-2850E+08

.2850E+08 .
.2850E+08 .

-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

-2850E+08
.2850E+08

.2850E+08 .
.2850E+08 .

.2850E+08

.2850E+08 .
.2850E+08 .
.2850E+08 .

.2850E+08
-2850E+08
.2850E+08
.2850E+08
-2850E+08

-2850E+08 .

-2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08

.2850E+08 .
.2850E+08 .,

mu

11

10

m2
-187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.187500
.520000
.520000
-520000
.520000
.520000
-520000
-520000
.520000
.520000
.520000
.520000
-520000
.520000

IX

n4
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.003087
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108

4.850000

5.400000

4.850000

4.850000
IY 1z
m4 m4
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.00878% .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 ,000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789% .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 -.000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000977
.008789 .000877
.008789 .000977
.008789 .000977
.008789 .000977
.008789 - .000977
.008789 .000977
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
.018308 .027733
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Ccz b

kN/m3 m
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176

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.28350E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .
.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08

.2850E+08 .
.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
-2850E+08
.2850E+08

.2850E5+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.285CE+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.520000
.520000
.520000
.520000
.520000
.520000
.520000
.520000
.520000
.520000
.520000
.125000
.125000
.125000
.125000
.125000
.125000
.125000
.125000
.125000
.125000
.125000
.125000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.250000
.250000
.250000
-475000
.475000
.475000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.200000
1.500000
1.500000
1.500000
1.500000
1.500000
1.500000
.150000
.150000
.150000
.150000
.150000

.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.037108
.001788
.001788
.001788
.001788
.001788
.001788
.001788
.001788
.001788
.001788
.001788
.001788
.002817
.002817
.002817
.002817
.002817
.002817
.002817
.002817
.002817
.002817
.002817
.002817
.004388
.004388
.004388
.009076
.0092076
.009076
.034299
.034299
.03429¢9
-034299
.034299
.034299
.034299
.034299
.034299
.034299
.034299
.034299
.034299
.034299
.034299
.034299
.03429¢
.034299
.034299
.034299
.034299
.034299
.034299
.034299
.043299
.043299
.043299
.043299
.043299
.043299
.002307
.002307
.002307
.002307
.002307

.018308
.018308
.018308
.018308
.018308
.018308
.018308
.018308
.018308
.018308
.018308
.002604
.002604
.002604
.002604
.002604
.002604
.002604
.002604
.002604
.002604
.002604
.002604
.003125
.003125
.003125
.003125
.003125
.003125
.003125
.003125
.003125
.003125
.003125
.003125
.020833
.020833
.020833
.142896
.142896
.142896

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.800000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

1.600000

3.125000

3.125000

3.125000

3.125000

3.125000

3.125000
.000781
.000781
.000781
.000781
.000781
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.027733
.027733
.027733
.027733
.027733

$.027733

.027733
.027733
.027733
.027733
.027733
.000651
.000651
.000651
.000651
.000651
.000651
.000651
.000651
.000651
.0008651
.000651
.000651
.001125
.001125
.001125
-001125
.001125
.001125
.001125
.001125
.001125
.001125
.001125
.001125
.001302
.001302
.001302
.002474
.002474
.002474
.009000
-00%000
.009000
.009000
-009000
.002000
-009060
.009000
.002000
.009000
.009000
-009000
.009000
.009000
.009000
.009000
.009000
.003000
.009000

- 009000

.002000
.002000
-009000
.003000
.011250
.011250
-011250
.011250
.011250
-011250
-004500
.004500
.004500
.004500
.004500

4



.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17

.17
.17
.17
.17
.17
.17
.17

.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17

.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17

.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17

.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.15C000
.150000
.150000
.150000
.150000
.150000
.150000
-150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
-150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
-150000
-150000
.150000
.150000
.150000
-150000
.150000
.150000
-150000
.150000
-150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000

.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307

.000781
.000781
.000781
.000781
.000781
.000761
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.0600781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
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.004500
.004500
.004500
.004500
.004500

" .004500

.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
-004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
-004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500

- .004500

.004500
.004500
.004500
.004500
.004500
-004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500



.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .
.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
-2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

-2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.28S0E+08

.2850E+08 .

.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
-150000
.150000
-150000
.150000
.150000
.150000
.150000
-150000
-150000
.150000
.150000
.150000
.150000
-150000
-150000
.150000
.150000
.150000
-150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
-150000
.150000
-150000
.150000
.150000
-150000
.150000
.150000
-150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
.150000
-150000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000

.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
.002307
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000

.000781
.000781
.000781
.000781
.000781
.000781

.000781 °

.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
-000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.000781
.800000
.800000
.800000
.800000
.800000
-800000
-800000
.800000
.800000
.800000
.800000
-80000C0
.800000
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-004500
-004500
-004500
.004500
-004500
.004500
.004500
-004500
-004500
-004500
-004500
-004500
.004500
.004500
-004500
-004500
-004500
.004500
.004500
.004500
-004500
.004500
-004500
.004500
-004500
-004500
.004500
-004500
.004500
-004500
.004500
.004500
.004500
.004500
-004500
-004500
-004500
.004500
-004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
.004500
-004500
.004500
.004500
.004500
.004500
-004500
.004500
.004500
-004500
.004500
-004500
-004500
.004500

-.0045G0

-004500
-004500
-800000
.800000
.800000
.800000
.800000
-800000
-800000
.800060
-800000
-800000
.800000
.800000
-800000



926
100
101
136
137
141
147
150
151
155
156
191
192
196
202
205
206
210
211
246
247
251
257
260
26l
265
266
301
302
306
312
315
316
320
321
331
332
335
336
339
340
341
342
343
346
349
350
351
354
355
356
357
358
359
360
361
362
345
337
338
344
352
353
347
348
333
334

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
-2850E+08
-2850E+08
-2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08

.2850E+08 .

.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08
-2850E+08
.2850E+08
.2850E+08
.2850E+08
.2850E+08

.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17

.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17

.17
.17
.17
.17
.17
.17
.17

.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17

3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
3.140000
-500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
.500000
-500000
.500000
.500000
.500000
.500000
-500000
.500000

1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.57000¢
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
1.570000
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
-028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610
.028610

.800000
.800000
.800000
.800000
.800000

.800000 "

.800000
.800000
.800000
.800000
.800000
.800000
-800000
.800000
.800000
.800000
.800000
.800000
.800000
.800000
.800000
.800000
.800000
.800000
-800000
.800000
.800000
-800000
.800000
.800000
.800000
.800000
.800000
.800000
.800000
.041667
-041687
.041667
-041667
.041667
.041667
.041667
.041687
.041667
.041667
.0416867
.041667
.041667
.041667
.041667
.041667
.041667
.041687
-0416867
.041667
.041667
.041667
.0418687
.0416867
.041667
-041667
.041667
.041667
.041667
.041667
-041667
.041667

.800000
.800000
-800000
.800000
-800000
.800000
.800000
-800000
.800000
-800000
.800000
.800000
-800000
.800000
-800000
.800000
-800000
.800000
-800000
.800000
.800000
.800000
-800000
-800000
.8000C0
.800000
-800000
.800000
.800000
.800000
-800000
-800000
.800000
.800000
-800000
.010417
.010417
-010417
-010417
.010417
.010417
.010417
.010417
.010417
-010417
.010417
.010417
.010417
.010417
.010417
.010417
.010417
.010417
-010417
.010417
.010417
-010417
.010417
-010417
.010417

..010417

.010417
.010417
-010417
.010417
-010417
.010417

150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0
150000.90
150000.0
150000.0
150000.0
150000.0
150000.0
150000.0

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

-060
-000
.000
.000
.000
.000
.000
.000
.000
.000
.000
-000
.000
.000
.000
.000
.000
.000
.000
.000
.000
-000
.000
.000
.000
.000
-000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000
-000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.0c0
.588
.588
.990
.220
.990
.990
.9%0
.990
-990
.990



CUBUK YUK DURUMU

CUB

YUKTIPI

DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DU2GUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN

YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILY
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI

CUBUK
CUBUK
CUBUK
CUBUK

CUBUK
CUBUK
CUBUK
CUBUK
CUBUK

CUBUK
CUBUK
CUBUK
CUBUK

CUBUK
CUBUK
CUBUK

CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
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142

280
281

DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DU2ZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN
DUZGUN

YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI
YAYILI

CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK

CUBUK
CUBUK
CUBUK
CUBUK
CUBUK

CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
CUBUK
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264 DUZGUN YAYILI CUBUK Y -30.
265 DUZGUN YAYILI CUBUK Y -30.
266 DUZGUN YAYILI CUBUK Y -30.
267 DUZGUN YAYILI CUBUK Y -30.
268 DUZGUN YAYILI CUBUK Y -30.
269 DUZGUN YAYILI CUBUK Y -30.
270 DUZGUN YAYILI CUBUK Y -30. -
271 DUZGUN YAYILI CUBUK Y ~-30.
272 DUZGUN YAYILI CUBUK Y -30.
273 DUZGUN YAYILI CUBUK Y -30.
274 DUZGUN YAYILI CUBUK Y -30.
275 DUZGUN YAYILI CUBUK Y -30.
299 DUZGUN YAYILI CUBUK Y -30.
300 DUZGUN YAYILI CUBUK Y -30.
301 DUZGUN YAYILI CUBUK Y -30.
302 DUZGUN YAYILI CUBUK Y -30.
303 DUZGUN YAYILI CUBUK Y -30.
304 DUZGUN YAYILI CUBUK Y -30.
305 DUZGUN YAYILI CUBUK Y ~30.
306 DUZGUN YAYILI CUBUK Y -30.
307 DUZGUN YAYILI CUBUK Y -30.
308 DUZGUN YAYILI CUBUK Y -30.
309 DUZGUN YAYILI CUBUK Y -30.
310 DUZGUN YAYILI CUBUK Y -30.
311 DUZGUN YAYILI CUBUK Y -30.
312 DUZGUN YAYILI CUBUK Y -30.
313 DUZGUN YAYILI CUBUK Y -30.
314 DUZGUN YAYILI CUBUK Y -30.
315 DUZGUN YAYILI CUBUK Y -30.
316 DUZGUN YAYILI CUBUK Y -30.
317 DUZGUN YAYILI CUBUK Y -30.
318 DUZGUN YAYILI CUBUK Y -30.
319 DUZGUN YAYILIX CUBUK Y ~-30.
320 DUZGUN YAYILI CUBUK Y -30.
321 DUZGUN YAYILI CUBUK Y -30.
322 DUZGUN YAYILI CUBUK Y -30.
323 DUZGUN YAYTILI CUBUK Y -30.
324 DUZGUN YAYILI CUBUK Y -30.
325 DUZGUN YAYILI CUBUK Y -30.
326 DUZGUN YAYILI CUBUK Y -30.
327 DUZGUN YAYILI CUBUK Y -30.
328 DUZGUN YAYILI CUBUK Y -30.
329 DUZGUN YAYILI CUBUK Y -30.
330 DUZGUN YAYILI CUBUK Y -30.
DUGUM NOKTASI YUK DURUMU
NOD YUKTIPI YONU P M
kN kNm.
CUBUK UC SEBESTLIKLERI
cuB SERBEST UG SERBESTLIK
BETA ACISI 0 DAN FARKLI OLAN CUBUKLAR
CUBUK BETA (DERECE)
8 90.000000000000000
15 90.000000000000000
16 90.000000000000000
18 90.000000000000000
19 90.000000000000000
20 90.000000000000000
21 $0.000000000000000
23 90.000000000000000
63 90.000000000000000
70 90.000000000000000
71 90.000000000000000
73 90.000000000000000
74 90.000000000000000
75 90.0000000060000000
16 90.000000000000000
78 90.000000000000000
118 90.000000000000000
125 90.000000000000000
126 90.000000000000000

66



128

90.000000000000000

129 90.000000000000000
130 90.000000000000000
131 90.000000000000000
133 90..000000000000000
173 90.000000000000000
180 90.000000000000000
181 90.000000000000000
183 90,000000000000000
184 90.000000000000000
185 90.000000000000000
186 90.000000000000000
188 90.000000000000000
228 90.000000000000000
235 90.000000000000000
236 90.000000000000000
238 90.000000000000000
239 90.000000000000000
240 90.000000000000000
241 90.000000000000000
243 90.000000000000000
283 90.000000000000000
290 90.000000000000000
291 90.000000000000000
293 90.000000000000000
294 90.000000000000000
295 90.000000000000000
296 90.000000000000000
298 90.000000000000000
MESNET DURUMLARI
TUTULU NOD TUTULU YON
1 GLOBAL X YONU
1 GLOBAL Z YONU
16 GLOBAL Z YONU .
7 GLOBAL X YONU
16 GLOBAL X YONU

7 GLOBAL Z YONU

MASTER-SLAVE DURUMU

SLAVE NOD BAGLANMA SEKLI MASTER NOD
24 GLOBAL X YONUNDE
25 GLOBAL X YONUNDE
26 GLOBAL X YONUNDE
27 GLOBAL X YONUNDE
28 GLOBAL X YONUNDE
29 GLOBAL X YONUNDE
30 GLOBAL X YONUNDE
31 GLOBAL X YONUNDE
32 GLOBAL X YONUNDE
33 GLOBAL X YONUNDE
35 GLOBAL X YONUNDE
36 GLOBAL X YONUNDE
37 GLOBAL X YONUNDE
38 GLOBAL X YONUNDE
39 GLOBAL X YONUNDE
40 GLOBAL X YONUNDE
41 GLOBAL X YONUNDE
42 GLOBAL X YONUNDE
43 GLOBAL X YONUNDE
44 GLOBAL X YONUNDE
45 GLOBAL X YONUNDE
416 GLOBAL X YONUNDE
24 GLOBAL Z YONUNDE
25 GLOBAL Z YONUNDE
26 GLOBAL Z YONUNDE
27 GLOBAL Z YONUNDE
28 GLOBAL Z YONUNDE
29 GLOBAL Z YONUNDE
30 GLOBAL Z YONUNDE
31 GLOBAL Z YONUNDE
32 GLOBAL Z YONUNDE
33 GLOBAL Z YONUNDE
35 GLOBAL Z YONUNDE
36 GLOBAL Z YONUNDE
37 GLOBAL Z YONUNDE
38 GLOBAL Z YONUNDE
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GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
ETRAFINDA
ETRAFINDA
ETRAFINDA
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GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
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ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRARFINDA
ETRAFINDA
ETRARFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRRFINDA
ETRAFTINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YORUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YORUNDE
YONURDE
YORUNDE
YONUNDE
YONUNDE
YORUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
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GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
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ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
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116
117
118
119
120
121
122
123
124
125
127
128
129
130
131
132
133
134
135
136
137
138
116
117
118
119
120
121
122
123
124
125
127
128
129
130
131
132
133
134
135
136
137
138
116
117
118
119
120
121
122
123
124
125
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128
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130
131
132
133
134
135
136
137
138
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140
141
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144
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146
147
148
150
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GLOBAL
GLOBAL
GLOBAL
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GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

KUK HR AR NHMM g g H 1 g hd G +C 1 h G 1 R D DY B B0 DY B0 00 D3 B9 D3 B0 B9 B9 DN OO B3 DS 09 DN DI B D D6 D¢ D¢ DE DC D6 D4 DE D4 D 5 DE DC 5E D¢ D¢ D6 D¢ D¢ D¢ X

YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA

ETRAFINDA
ETRAFINDA
ETRAFINDA

ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRRFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
ETRAFINDA
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
YONUNDE
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126
126
126
126
126
126
126
126
126
128
126
126
126
126
126
126
128
126
126
126
126
126
128
128
126
128
126
128
126
128
128
126
12¢
126
126
1286
126
126
126
126
126
126
126
126
126
128
126
126
126
126
126
126
126
126
126
126
126
126
128
126
128
126 .
126
126
126
126
149
149
149
149
149
149
149
149
149
149
149



DUGUM

151 GLOBAL X YONUNDE 149

152 GLOBAL X YONUNDE 149

153 GLOBAL X YONUNDE 149

154 GLOBAL X YONUNDE 149

155 GLOBAL X YONUNDE 149

156 GLOBAL X YONUNDE 149

157 GLOBAL X YONUNDE ‘149

158 GLOBAL X YONUNDE 149

159 GLOBAL X YONUNDE 149

160 GLOBAL X YONUNDE 149

161 GLOBAL X YONUNDE 149

139 GLOBAL Z YONUNDE 149

140 GLOBAL Z YONUNDE 149

141 GLOBAL Z YONUNDE 143

142 GLOBAL Z YONUNDE 149

143 GLOBAL Z YONUNDE 149

144 GLOBAL Z YONUNDE 149

145 GLOBAL Z YONUNDE 149

146 GLOBAL Z YONUNDE 149

147 GLOBAL Z YONUNDE 149

148 GLOBAL Z YONUNDE 149

150 GLOBAL Z YONUNDE 149

151 GLOBAL Z YONUNDE 149

152 GLOBAL Z YONUNDE 149

153 GLOBAL Z YONUNDE 149

154 GLOBAL Z YONUNDE 149

155 GLOBAL Z YONUNDE 149

156 GLOBAL Z YONUNDE 149

157 GLOBAL Z YONUNDE 149

158 GLOBAL Z YONUNDE 149

159 GLOBAL Z YONUNDE 149

160 GLOBAL Z YONUNDE 149

161 GLOBAL Z YONUNDE 149

139 GLOBAL Y ETRAFINDA 149

140 GLOBAL Y ETRAFINDA 149

141 GLOBAL Y ETRAFINDA 149

142 GLOBAL Y ETRAFINDA 149

143 GLOBAL Y ETRAFINDA 149

144 GIOBAL Y ETRAFINDA 149

145 GLOBAL Y ETRAFINDA 149

146 GLOBAL Y ETRAFINDA 149

147 GLOBAL Y ETRAFINDA 149

148 GLOBAL Y ETRAFINDA 149

150 GLOBAL Y ETRAFINDA 149

151 GLOBAL Y ETRAFINDA 149

152 GLOBAL Y ETRAFINDA 149

153 GLOBAL Y ETRAFINDA 149

154 GLOBAL Y ETRAFINDA 149

155 GLOBAL Y ETRAFINDA 149

156 GLOBAL Y ETRAFINDA 149

157 GLOBAL Y ETRAFINDA 149

158 GLOBAL Y ETRAFINDA 149

159 GLOBAL Y ETRAFINDA 149

160 GLOBAL Y ETRAFINDA 142

161 GLOBAL Y ETRAFINDA 149

NOKTASI ATALET DURUMU

NOD ATALET YONU M I
ton ton*m2

34GLOBAL X YONUNDE 300.0000000000600000
34GLOBAL Z YONUNDE 300.000000000000000
34GLOBAL Y ETRAFINDA R 1000.000000000000000
S7GLOBAL X YONUNDE 300.000000000000000
S57GLOBAL Z YONUNDE 300.000000000000000
S7GLOBAL Y ETRAFINDA 1000.000000000000000
80GLOBAL X YONUNDE 300.000000000000000
80GLOBAL Z YONUNDE 300.000000000000000
80GLOBAL Y ETRAFINDA 1000.000000000000000

103GLOBAL X YONUNDE 300.000000000000000
103GLOBAL Z YONUNDE 300.000000000000000
103GLOBAL Y ETRRFINDA 1000.000000000000000
126GLOBAL X YONUNDE 300.000000000000000
126GLOBAL Z YONUNDE 300.000000000000000
126GLOBAL Y ETRAFINDA 1000.0006000000000000

149GLOBAL X YONUNDE 300.000000000000000
149GLOBAL Z YONUNDE 300.000000000000000
149GLOBAL Y ETRAFINDA 1000.000000000000000
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Mihendisligi ,Yapt Analizi ve Boyutlandirilmas:t programinda yiiksek lisans
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