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ONSOZ

Elastik zemine oturan plaklarla ilgili bu ¢alismada, oncelikle konunun teorik kismina
deginildi. Burada elastik zemine oturan plaklarla en basit ve genel kabul olan Winkler zemin
tipi ele alindi. Winkler zemininin 6zellikleri anlatildi. Bu tip kompleks problemlerin kolay ve
¢abuk ¢oziimiinii amag edinen, bilgisayara kolaylikla uyum saglamasi igin bagvurulan sayisal
metodlara deginildi. Bu metodlardan sonlu farklar metodu detayh olarak incelendi.
Ardindan sonlu elemanlar metodu incelendi. Bu metodlarla, degisik sinir sartlarina haiz
plakiarin deplasman ve kuvvetleri igin teorik ¢aliyma yapildi. Daha sonra sonlu elemanlar
metodunu esas alarak hesaplamalar yapan ve miihendislik piyasasina yeni girmis olan
plaklarda kuvvet ve deplasmanlan hesaplamay1 amag edinmis olan SAFE paket programmin
isleyisi irdelenerek anlatildi. Sonlu farklar metodunu kullanan SAFE programi ile ¢ozillen
niimerik bir problem, aymt metoda dayanan SAP90 paket programu ile de ¢oziilerek

aralanindaki farklar incelendi.
Yapilan bu galigmalar esnasinda bir sene boyunca tiim yardimlari destek ve yol gostermeleri

dolayistyla tez danigmani Sn. Prof. Sinan Cagdag ve Sn. Ing. Yik. Miih. Bilge Doran’ a

tesekkiirlerimi sunarim.
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OZET

Ingaat Miihendisligi alanindaki yapilarin pek gogu elastik zeminler iizerine insa edilmektedir.
Bu tezde , elastik zemine oturan plaklarin (temellerin) ve normal kat plaklarinin analizine
iligkin teorik ve uygulamah galismay: bulacaksiniz. Ik boliimlerde elastik zemin iizerindeki
cubuk sistemlere iligkin ¢aligmalara da yer verilmektedir. Elastik zemine oturan plaklarla
ilgili caliymada degisik simir sartlan ile tanimlanmug sistemlerin analizi yapilmaktadir. Genel
olarak Winkler tarafindan yapilan kabuller esas alinmiy ve galigmalar bu dogrultuda
yuritilmuagtiir. Analizlerin bilgisayar ortamina uyumunu saglayan niimerik metodlardan
sonlu farklar metodu incelenmistir. Niimerik metodlarla plak denklemi matris formuna
donigstiriilerek bilgisayar ile ¢oziime uygun hale getirilmistir. Tim bu teorik agiklamalarin
neticesinde; niimerik metodlardan biri olan ve sonlu elemanlar metodunu esas alan, SAFE
paket programu ile niimerik iki 6rnek ¢o6ziilmistir. Son kisimda, bu paket programin
ozellikleri, benzerlerinden farki, ¢alistiniimasi ve netice alinmasina iligkin bilgi verilmigtir.
Ayrica, alman sayisal ornek SAP90 paket programinda da g¢ozilerek, sonuglann
kargilagtirilmas: imkani saglanmgtir.
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ABSTRACT

Most of the structures in civil engineering are built on elastic foundation. Structures on
elastic foundation and floor slabs are included in this thesis. Bar systems are also included in
the first section. Slab systems which are defined in different boundry conditions are
analyzed. In general Winkler’s consents about foundations on elastic foundation are taken
as principle. Finite difference method which adopt analysis to computer environment is
researched. Slab equation is converted in matrix form with numerical methods. This
appropriates solve the problem with computer. As a result all of these theorical
explanations, there is an example in SAFE package program which based on finite element
method. There are explanations about; properties, differences from the similar package
programs, running and taking results at last section.



1. GIiRIS VE YAPILAN KABULLER

Elastik zemine oturan sistemlerin teorik hesab1 olduk¢a komplike bir konudur. Bu tip
sistemlerin diferansiyel denklemlerinin kesin ¢oziimi ancak bazi kabullerin yapilmasi ile
gergeklesmektedir. Bu kabullerin hemen hemen hepsi, sisteme mesnet tegkil eden zeminle
ilgilidir. Zeminin elastik 6zelliklerinin tam belirli olmamasi ve plastik deformasyon yapma
ihtimalinin bulunmasi, diferansiyel denklemin ¢6ziimini daima bir 6lgiide simrlar. Bu
sabeple bu problemde, zeminin elastiklifinin gézoniine alinmasinda baz1 kabullerin yapilmasi
zorunludur.

Elastik zemine oturan sistemlerin hesabinda kullanilacak ana hipotez, Sekil 1 de goriildiigi
gibi birbiriyle irtibatt olmayan ve birbirine sonsuz yakin yaylardan meydana gelen bir sistem
gibi ¢alismasidir. Bu kabullere géfe, kirigin herhangi bir noktasindaki diigey deplasman v ise
bu noktada zemindeki tepki kuvveti :

p=c.vVv

olacaktir. Burada ¢ zemin katsayist,

c=¢.b  wgi- R

seklindedir ( b = kirig genisligi ) .

¢y katsayisina zemin modiili veya

yatak katsayist denir. Tarif olarak ,
birim ¢okme elde etmek i¢in birim
alana yiiklenmesi gereken kuvvettir. Sekil 1.1

p=[kg/cm] , c=[kg/em?] co=[kg/em®] v=[cm] boyutundadir.
¢o degerinin deneysel yolla bulunmasi gerekir. Fikir vermek igin, zemin cinslerine bagl
olarak ortalama c, degerleri Cizelge 1.1 de verilmigtir.

Zeminin birbirine sonsuz yakin yaylardan meydana geldigi kabulii ile, zeminin Hooke
Kanunu’na uyan elastik bir cisim gibi davrandifi 6ngoriilmigtiir. Aynca herhangi bir
noktadaki zemin tepkisinin bu noktadaki ¢okme ile orantih oldugu, komsu noktalarin bahis
konusu noktaya tesirinin olmadig kabul edilmstir.

Bu kabuller zeminin tam olarak davramigim aksettirmemektedir. Zemin ¢ok komplike bir
yaptya haiz olmasi sebebiyle kesin olarak formiile edilememektedir. Buna ragmen, bu



kabullerin matematiksel olarak isi kolaylagtirmasimn yaninda, zemin mekaniginde yapilan
deneylerle gergege olduk¢a yakin neticeler verdigi gorilmigtiir.

Bu konuda ilk caligmalar Winkler, daha sonra Zimmerman tarafindan yapilmigtir.
Zimmerman, Winkler tarafindan ortaya atilan hipotezi demiryolu traverslerinin hesabina
uygulamigtir. Daha sonra Westergard aym teori ile tekil yike maruz beton yollan
incelemigtir. Engesser, kirig genigli§i arttikga yatak katsayisimn degerinin  azaldigim
gostermigtir. Terzaghi temellerin yatak katsayilarim belirleyen bir ¢aligma yapmugtir.

Zemin tiiri c, (t/m3)
Kil,plastik 500~1000
Kil,yari sert 1000~1500
Kil,sert 1500~3000
Kum, gevgek 1000~2000
Kum, orta siki 2000~5000
Kum,s1kz1 5000~10000
Kum-¢akil,sik1 10000~15000
Saglam gist >50000
Kaya >200000

Cizelge 1.1 Ortalama c, degerleri



2. ELASTIK ZEMINDEKI PLAKLARIN EGILMESI

Yanal yiiklii bir plak, beton yol veya radye plaginda oldugu gibi elastik bir zemine oturmus
olabilir. Elastik zemine oturmus bir plak, gevresi boyunca mesnetlenmis de olabilir.
Sekil 2.1¢ de bunun 6rnegi gosterilmigtir. Burada dikdortgen kiip kesitli bir kirig P yiikleri ile
zemine bastinlmigtir. Kirigin zeminin elastik reaksiyonlan ile yiiklenmis olan taban levhast
butiin diigey kenarlar ve gekilde kesik ¢izgilerle gosterilen diigey enine perdeler tarafindan
mesnetlenmistir. Ekseriyetle bu tip plaklarin egilmesinin incelenmesinde herhangi bir
noktadaki elastik zemin reaksiyonunun siddetinin bu noktadaki w sehimi ile orantih oldugu
kabul edilir. Bu basitlestirici hipotezle elastik zemindeki bir plagin sehimine ait diferansiyel
denklem su sekilde yazilabilir :

Fw _ w Jw q kw

Y +20,k20,y2+@4 =5 D 2.1)
Burada ¢, daha énce oldugu gibi yanal yiikiin giddeti "
ve kw zemin reaksiyonudur. £ bir cim sehim bagina ;:::'— a_-——; :;FN
kg/cm’ olarak ifade edilir Bazen buna zemin modiilii 0 $-x
denr ] i}:‘
Sekil 2.1 ¢ de gosterilen durumu ele alirsak; w; , Y
taban levhasinin kenarlarinin sehimini ve w bu plagm 1P Pl
cevre diizleminden itibaren Olgillen sehimini
gosterdigine gore herhangi bir noktadaki zemin Mo
reaksiyonunun giddeti k(wsw) olur ve (2.1) denklemi sy gl%%_@@#_f/_ﬁ
su sekli alir ;
Sekil 2.1
AAw = %(w0 -w) (2.2)

Koordinat eksenlerini gekilde gosterildifi gibi alarak ve plafin y eksenine paralel olan
kenarlarinin basit mesnetli, dier iki kenaryyn ankastre oldugunu farzederek gevre sartlan



o’w
(w)x=0,x=a =0 4 ( &2 ) =0
x=0,x=a
(W) b = O > (_@“) = 0
y=i; @1 y:i%

olur. w sehimi su seri geklinde alinabilir (Borg) :

Sinmﬂx
4kw, & > . mux
w=—-2 " 4 + > ¥, sin——
Dz m=1,3,5,. (m T k ) m=1,3,5,.. a
m : —
a D

(2.3)

24

2.5)

Sag taraftaki ilk seri elastik zemine oturtulmug basit mesnetli bir geridin sehimini gosteren

(2.2) denkleminin 6zel bir ¢ozimidiir.

2_2 4_4
y” 222 yn +(””’ +£)Y =0

adi diferansiyel denklemini saglamalan gerekir.

mz _ LY

g D

2% =i+ 2 + 4 2 =+ A1,

(2.6)

2.7

2.8)

2.9)

notasyonlarini kullanarak ve (2.7) denkleminin ¢6ziimtnii e” geklinde alarak r igin su dort

kokii elde edeniz :
r=ﬂ+i}/ > —ﬂ+i}/ > ﬂ—l}/ >



(2.7) denkleminin bunlara tekabiil eden dort 6zel ¢oziimii sunlardir :

e’ cosy .y e’ cosy .y e’ siny y e’ siny .y  (2.10)
Bunlar su sekilde de alinabilir :

coshf, ycosy ,y sinh 8, ycosy .y

coshfB, ysiny, y sinh B, ysiny .y @.11)

Simetriden dolay1 incelemekte oldugumuz halde Y,, ‘nin, y ‘nin tek bir fonksiyonu oldugu
anlagthr. Su halde (2.11) entegrallerini kullanarak ,

Y =A4,coshf, ycosy,y+B,sinhf ysiny y

elde ederiz ve plak sehimini gu gekilde buluruz (Borg) :

+ A coshp, ycosy, y+ B, sinhfB, ysiny, y

(2.12)
Bu ifade (2.3) ¢evre sartlanini saglar. (2.4) sartlarnim saBlamak igin 4,, ve B,, sabitlerini

4
ow, 1 +4, coshﬁcosM +B,_ sinh Pub sin Yub _ 0
Dr m[’”4”4 .\ k] 2 2 2

2
at D

. b .
(4.8, + Bmym)51nh%"—cosy—;£ —(4,7 - Bmﬂm)cosh%sm% =0 (2.13)

denklemlerini saglayacak sekilde segmemiz gerekir(Borg). 4, ve B, ‘ninbu deZerlerini
(2.12) ifadesine koyarak plagin aranan sehimini elde edenz.



Dért kenarindan basit mesnetli bir plak problemi aym gekilde ¢ozilebilir. Navier ¢éziimii bu
halde de kullanilabilir. Plagin sehimi :

W= 3 AL, sin"sin > 2.14)

m=1 n=1 a

Omek olarak bir plagin (.f, 7]) noktasina tatbik edilen miinferit bir P kuvveti tesiri ile

meydana gelen sehimini gozoniine alahm. Enerji metodunu kullanarak plagin egilme-gekil

degistirme enerjisini
B 7r'ab ®w 5 m2 n2 2

olarak buluruz.Elastik zeminin gekil degistirme enerjisi sudur (Prescott) :

de.dy =— A’ (2.16)

Amn katsayilarin tayin etmek igin virtiiel yer degistirme prensibini kullanirz ve buradan

4 2 2\2
Pt sin™sin™™ - O 4v)a, =| T2D (’”—2+”—) AV
a b &, 2 & ) a4
buluruz. Su halde
. ma& . nmn
4Psin——=sin—
A = a b

mn 2 2
ab{n“D(mT - :—2) + k}
a

olur. Katsayilarin bu degerlerini (2.14) serisine koyarak sehimi elde ederiz :



mné . nnn
4p &, Sin—_Zsin— mme . nny
W=";ZZ o sin——sin > 2.17)
a -
m=1 n=1 ZD(ﬁz‘—'Z—z)"'k
a

Plagin miinferit bir kuvvet tesiri ile meydana gelen sehimi belli olunca herhangi bir yanal
yiiklemenin sebep oldugu sehim siiperpozisyon metodu ile elde edilir. Omegin g siddetinde
tniform yayih yiik halini ele alalim. (2.17) ifadesinde P yerine gdédn koyup 0 ve a sirlan

ile 0 ve b sinirlan arasinda entegre edersek ;

. max . n
Sln———Sln—ny—

w=% 5 ¥ a b (2.18)

2 1,3,5,..n=1,3,5 2 2\?
m=1,3,5,...8=1,3,5,-. m- n
mn ﬂ'4D(—2+—2‘) +k
a b

elde ederiz. k , sifira esit oldugu zaman bu

sehim iiniform yikli bir plak igin verilen
Navier ¢oziimiiniin aynist olur.

Simdi Sekil 2.2 ¢ de gosterilen hali ele
alalim. Elastik bir zemine oturan genis bir

plak x ekseni boyunca esit aralikh P
kuvvetleri ile yiklenmigtir. Koordinat
eksenlerini sekilde gosterildigi gibi alacagiz
ve yayih yik bulunmadi®i igin (2.6)
denklemini kullanacagiz. Bu denklemin

¢OzimiinG

Sekil 2.2

w=w,+ > ¥, cos 22 (2.19)

m=2,4,6,. a

serisi yeklinde alalim. Burada



—ly
Pr_gw 24 +s1n—) (2.20)

" 22ak” ( 2R

ilk terimi, y=0 da P/a yiikii ile yiikklenmis, y eksenine paralel birim geniglikteki sonsuz uzun
bir geridin sehimini gosterir. Diger terimler yiiklerin tatbik noktasi ile yiikler arasmdaki
uzakhgin orta yerlerinde elastik yiizeye ¢izilen tegetin egiminin O ‘a esit olmasindan ibaret
olan simetri sartim1 saglarlar. Y,, fonksiyonlarn igin y ‘nin sonsuz degerleri i¢in sifir eden 6zel
(2.10) integralini ele alalim. $u halde :

Y, =A,e " cosy, y+B,e " siny,y

olur.(&w/&y),., =0 simetri sartin1 saflamak i¢in bu ifadede

almamiz gerekir. Su halde yeni 4. = 4/, sabitlerini igin i¢ine sokarak (2.19) sehimlerini
su sekilde gosterebiliriz (Prescott)

W=w,+ Z A cos 22 ~ ﬂ"’(ymcosy,,,y+ﬂ siny ,,y) (2.21)

m=2,4,6,-

A, katsayilanim P yiikleri cinsinden ifade etmek i¢in plagin x ekseninden gegen normal kesiti
boyunca tesir eden , kesme kuvvetini gozontine alalim. Simetriden dolay1 p yiiklerinin
tatbik noktalarindan bagka biitin diger noktalarda bu kuvvet sifirdir. Yiiklerin tatbik
noktalarinda kesme kuvvetinin -P/2 ‘ye esit bilegkeler vermesi gerekir. Onceki paragrafta
kesme kuvvetlerinin buna benzer bir yayiligina ait incelemede kesme kuvvetlerinin su seri ile
ifade edilebilecegi gosterilmisti (Prescott):

P P mnx
0, =---= 3 (-Dicos——
7 2a am=§6



(2.21) ifadesinden hesaplandig iizere kesme kuvveti suna esittir :

o (ﬁzw ﬁzw) P > s g mx
=-DZ| 22, =—=—2D S 4B,y (B +72)cos—
Q,V @) &2 @2 0 2 a m=§6w ﬁ }/ (ﬂ 7’ ) a

Kesme kuvvetinin bu iki ifadesinden ,

o PCDE
" 2aD 2+ A
ﬂm}/m(ﬂm +2’m)

buluruz veya (i) notasyonlarin: kullanarak ,

A = ‘P(_l)2

" aDAJE, +

elde ederiz. Bunu (u) ifadesine koyarak neticede

= cos 2 ¢ Puy (7 mc0SY Y + B siny ,.y) (2.22)
ak prgs. A+ y7 a

elde ederiz. Maksimum sehim P yiiklerinin altindadir. Bu (2.22) ifadesinde x=a/2 , y=0
koyarak elde edilir.

PA P2 & 7,

Woe = — 7 +—— —fm
2«/§ak ak m=§6,_ “/24 +ﬂ’4n

(2.23)

Sonsuz biiyiik bir plaga miinferit bir P yikiiniin tesir ettigi 6zel hal de (2.23) formiliinde
a=o koyularak elde edilir (Prescott).
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3. ELASTIK ZEMINE OTURAN TEK DEGISKENLI SISTEMLERIN NUMERIK
METODLARLA COZUMU

Miuhendislik problemlerinde karsilagilan diferansiyel denklemlerin kesin ¢6ziimii ancak bazi
sartlar gerceklestifi taktirde yapilabilmektedir. Ornegin, yik dagimi, smr sartlani gibi
parametreler matematiksel olarak kolayca ifade edilebiliyorsa, diferansiyel deenklemin tam
¢oziimiini yapmak miimkindiir. Buna karsihk bu sartlarin kangik oldugu durumlarda
¢Oziim zorlagmakta, hatta bazen tam ¢6zimii bulmak miimkiin olmamaktadir. Ayrica bir
problemin, belirli bir yiik ve sinur sartlari altunda tam ¢6ziimi yapilsa bile, yiikk durumu ve
sinir sartlant degistifinde problemi bir ¢ok kez ¢ozmek gerekecektir. Biitiin bu zorluklar,
numerik metodlarin 6nem kazanmasina sebep olmustur. Bilgisayar programlarim, her tiirlii
yik ve siur sartlarnim kapsayacak sekilde hazirlamak miimkiin oldugundan teorik ¢oziimiin
mahsurunu ortadan kaldirmaktadir. Bu boliimde bilgisayar programlamasina uygunlugu
bakimindan, sonlu farklar metodu ve matris metodlan ele alinacaktir.

3.1 Sonlu Farklar Metodu

Sonlu farklar metodunda diferansiyel denklemin ¢oziimii igin, belirli araliklar segilerek
fonksiyonun tiirevlerinin bu aralik noktalarinda aldifi degerleri sonlu farklarla ifade ederiz.
Her aralik noktas: i¢in, diferansiyel denklemi sonlu farklarla ifade eden bir denklem
yazilabilir. Bu denklemlerle birlikte, siir sartlarim1 gosteren denklemler bir denklem takimu
teskil ederler. Bu denklem takimu ¢oziilerek, her nokta igin fonksiyonun degeri niimerik

olarak bulunmus olur.

3.1.1 Mubhtelif tiirevlerin sonlu farklarla ifade edilmesi

x’e baaglh bir y = y(x) fonksiyonunun tiirevleri su sekildedir :
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A+ A) - Yx) _ Ax) ~Hx - Ax)
Ax

Ax—0 Ax

Sekil 3.1 de goriildiga gibi, y(x) foksiyonunu / aralikli kisimlara bolelim. Sayet Ax degeri
sifira yaklasmaylp % deferine esit olursa, y(x) fonksiyonunun herhangi bir x=1x,

noktasindaki tiirevleri sonlu farklarla soyle ifade edilir :

i
ylx)
—T
1
y‘l y2 yn—1 yn yn+‘l
1 2 ndl n n4l =X
h ]h h lh Ih lh
Sekil 3.1
(&) :yn+l—yn
Ax), h
2 yn+l_yn_yn—yn—l
(_A_y) =A(_AZ — h h =yn+1_2yn+yn—l (3.1
A?)  Ax\Ax/, h " '

Daha yiikksek mertebeden tiirevler de aym tarzda ifade edilebilirr A semboline fark
operatorii denir. Birinci fark Ay=y,,,—y, , ikinci fack A’y=y -2y, +y,, dir.
Boylece dy/dx , d’yldd , ... tirevleri sonlu farklarla Ay/h |, Ay/W , ...
olarak gosterilir. Herhangi bir noktada sonlu farklan ii¢ tarzda ifade etmek miimkindiir.
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3.1.1.1 Geriye dogru sonlu farklar

Genel olarak A*y, = A"y, — A"y | seklindedir.

k=1 igin Ay, =y,-V,.

k=2 igin Ay, =AY, A, ,=¥,~2V, 1, + Vs

k=3 igin Ay, =Ay,-Ay,  =y,-3V,.,+3V, 12— Vos

k=4 igin Ay, =Ay, -Ay, =y, —-4Y,  +6Y, ,— 4V, s+ V.

3.2)
3.1.1.2. ileriye dogru sonlu farklar
Genel olarak A*y, = A"y - A*'y  seklindedir.
k=1 i¢in Ay, =y,,-¥,
k=2 igin Azy,, = Ay,,+1 - Ay" =Y~ 2Vunr L
k=3 l(;ln Aay,, = Azy,,“ - Azy,. ==Y, t+ 3yn+l - 3yn+2 + Vi3
k=4 iQin A4y,, = Asyn+l - A3 n =V~ 4yn+1 + 6yn+2 - 4yn+3 tVnia
(33)

3.1.1.3 Merkezi sonlu farklar

Akyn — Ak—lyn+l _ Ak—lyn_l
2 2

seklindedir. Burada Ay , degeri, n ile n+1 noktalan arasindaki mesafenin orta noktasindaki
IH-E
fark degeridir. Ay , ise, n ile n-1 noktalann arasindakli mesafenin orta noktasmndaki fark
2

degeridir.
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Ay i =Vp1 " Va

n

Azym-l = Ayn+§ —Ay"+l =yn—1 _2yn +yn+1
2 2

A3y 1 = Azyn+l - Azyn = _yn—z +2yn—1 - 2yn+l _yn+2

=
2

A4yn = Asym_l —A3y,,_l =yn—2 —4yn—l +6yn _4yn+1 +yn+2
2

2

3.1.2 Sonlu fark ifadelerinde hatanin mertebesi

y(x+h) fonksiyonunun x’e gore Taylor agilimin yazalum.

Sekil 3.1 deki gosterime gore bu agilim su sekilde olur (Wang):

) k
Vs =X +h)= Z%y‘k’(x,,) Benzer sekilde :

k=0

® _h k
Yoa = 20 k,) y® )
k=0 .

o0

Yn2 = zﬂz—y(k)(xn)

o k!
yn—3 =Z( k') y(k)(xn) (3'4)
k=0 .

.........................................

Burada y*,y fonksiyonunun k tiirevini gostermektedir. Ayrica
Y9 (x) = y(x) ve ol=1 dir
(3.4) ve (3.2) ifadelerinden faydalanarak birinci tiirevi sonlu farklarla ifade edersek :
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n"
_ —Z Ly, )
(%)n =% hyH = h =y'(x,,)—%y"(x,,)+—;56—y"'(x,,)+

yazabiliriz. Buradan y'(x,) bulunursa :

. N ho KK A
y(xn)=[5y) HV ) Y ) = (e =(Z{-) +8,

n n

Burada,

2

h}’"(x )+h y'(x,) - y"’(x ) EERO

birinci tiirevin sonlu farklarla gosterimindeki hata degerini gostermektedir. Ayn1 sekilde
ikinci tiirevi sonlu farklarla ifade edersek (Wang):

)

Z Ly )+Z( " yix,)

(Azy) :yn—zyn—l+yn—2 - k=0
Ax? h’ h

n

:y"(xn)—h.y"'(xn)+%h2.y"’(xn)— ......

Bu ifadelerden y''(x,) bulunursa :

7] A2 1 7 Az
Yix,)= (Ax)’}) +hy (x,,)—Ehz.y”(x,,)+ ............. = (—}ij +&,

Burada,

11 7
£,=hy (x")—-Ehz.y"’(xn)+ ........
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ikinci tiirevin sonlu farklarla gosterimindeki hata degerini gostermektedir. Benzer tarzda

diger tiirevlerin sonlu farklarla gosterimindeki hata degerleri bulunabilir. Burada, tiirevier

geriye dogru sonlu farklarla ifade edilerek hata degerleri gosterildi. Ileri dogru ve merkezi
sonlu farklar kullamlmak sureti ile de hata degerleri elde edilebilir. Tiirevlerin geriye dogru,
ileriye dogru ve merkezi sonlu farklarla ifadesini kolaylaghrmak i¢in Cizelge 3.1 tanzim
edildi. Cizelgenin son stitununda her tiirevin sonlu farklarla ifadesindeki hatanmn ilk degeri
verilmigtir. Cizelge 3.1 in tanziminde (3.2), (3.3), (3.4) ifadelerinden faydalanildi.

TiP |y KATSAYILAR Bii";g‘m,“ ATA
ks [© @] ‘g
5 [» (@ @ @&
i ! (@) ® @ @)% ¢ 3y
g | [ @ ©® @ O] & F by
10 o]
E L@ O G
5[0 @ @ @] |-
5|y w [ @ @ @ @] -2y
_%’ 3A [ @] o - by
5 | % BORCROIE: AL
HE @@ 00l | tw
3 |y (@) @ €9 @ O] & -y
| @ @ @ ® ® @ @ @ ©

| T T S R R

Cizelge 3.1 Turevlerin sonlu farklarla ifadesi
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Ornek olarak, Cizelge 3.1> den faydalamilarak y(x) fonksiyonunun igiincii tiirevini ileriye
dogru farklar kismimin @igiincti satinndaki katsayilar alinarak ve bu katsayilarin hizasindaki
nokta indisleri en alt satirdan almmak suretiyle :

11t

1
V'= +3Y1 = 3V2 T Vis)

bulunur. Hata terimi ise son siitundan alimr. Hatanmn ilk terimi —%h. y¥  dir. Ayni tiirevi

merkezi sonlu farklarla ifade edersek :

1 1

= ﬁ(—yn_z +2Y, 1= 2V t Vaia)

Y

bulunur. Hatanm ilk terimi —%h’. ¥’ dir. Bu iki hata terimini mukayese ettigimizde,

birincisinde hatanin h ile, ikincisinde ise h” ile orantili oldugunu goriiriiz. h aralifinin kiigiik
olarak alinmasi gerekti§inden, merkezi sonlu farklarla bulunan hata, ileri veya geri sonlu
farklarla bulunacak hatadan daha kiigiik olacaktir. Bu sebeple bundan sonra daima merkezi
sonlu farklar kullanilacaktir.

3.1.3 Sonlu farklar ifadesinde hassashgin arttirilmas:

Cizelge 3.1 © in son stitunundaki hata terimlerini inceledigimizde, ileri ve geri sonlu farklarda
hatanun h ile, merkezi sonlu farklarda ise h® ile orantih oldugunu goririiz. Buna gore h
aralift ne kadar kiigiik segilirse, hata o nispette az olacaktr. Hata teriminin kiigiiltiilmesi

veya bagka bir deyigle hassashiin arttinlmasi igin diger yol sudur :

y(x) fonksiyonunun n+1 ve n-1 noktalarindaki Taylor agilimim yazalm :



17

2 3 4

YV = Nx, +h) = y(x,,)+—y(x)+h y"(x,,)+h "'(x)+Z Y, )+

2

Vo = W, =)= Y5) 2y )+ y"(x)—”—y"'( )+——y”(x -

Bu iki terimi taraf tarafa toplarsak :

6

h* h
+y,, =2y, +h Yy —y¥ — 7
yn+l yn—l yn yn lzyn 360yn

bulunur. Buradan :

UL S )—ﬁ w_ K oa
Vn h2 n+l Ya T Vn lzyn 360)’,, .......

bu ifadede y” yerine, Cizelge 3.1 den alinan degeri yerine koyulursa :

1 1 e
yf - z(yn+1 yn—-l) 12[;4(yn— 4yn—l+6yn_4yn+l +yn+2) 6h2'y ] """"
yI —_———1 - +16 -30y_ +16 -y +——4V 3.5
" 12h2( V2 Y n-1 Vn Vet ""’2) 90 @3

4
bulunur. (3.5) ifadesinde hata terimi ga " olup, h degerinin dordiincii kuvveti ile orantih

oldugundan, bu gekilde bulunan y” deferi daha hassas olacaktir. Benzer tarzda diger
tirevler de ifade edilebilir.

3.1.4 Esit olmayan aralik kullanilmasi halinde sonlu fark ifadeleri

Sekil 3.2 de goriildugu gibi y(x) fonksiyonu esit olmayan araliklara boliiniirse, Taylor agilim
kullanmak suretiyle sonlu fark ifadeleri yine bulunabilir.
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&mah| b

L
|

Sekil 3.2

n-1, n, n+1 noktalarinda ordinatlar sirasiyla :
yn—l = y(xn B an—lh)
Y. =W(x,)

yn+1 = y(xn + an+1h)
olacaktir. y(x) fonksiyonunun n-1-ve n+1 noktalarindaki Taylor a¢ilimini yazalim.

2 2 3 3
a, . , a I g

=y, ~ @, byl + =yl oo
yn—l yn n—-1 yn 2 yn 6 yn
2 2 3 3
a,...h a,. .h
yn+1 =yn+an+1h-y;1: + +; yf +—é"“}’:ﬂ+

Bu iki denklemden y) elimine edilip, ikinci mertebeden yukan tiirevler gozéniine

alinmazsa, birinci tiirev ifade edilir.

" Ay) 1 2 2 2 2
== = Ay 1 Vo 2 — O, e~ it Ve
y” (Ax an+l‘an—l'(an+1 +an—1)h[ -t y ! ( ! l)y 1 y l]

n

Benzer sekilde yukardaki denklemlerden y; elimine edilirse, ikinci tiirev ifade edilir.
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Azyj 2
I — = a, . —-(a,,ta -a,.,.
yn . ( ! 2 anﬂ‘a”_l.(an+1 +a,,_,)h2[ n-1 yn+l ( n-1 n+1)yn n+l yn—l]

Daha yiiksek mertebeden tiirevler, Xas , Xas2 5 -.... noktalan i¢in Taylor agilimlan gozéniine
alinarak ve agag mertebeden tiirevier elimine edilerek aym tarzda bulunabilir,

3.1.5 Elastik zemine oturan kiri§ probleminin sonlu fark ifadeleriyle ¢oziimii

Elastik zemine oturan kiriglerin diferansiyel denklemini, atalet momenti sabit olmasi halinde :

4

Ey:;f

+cv=gq

olarak bulmustuk. Bu diferansiyel denklemin sonlu fark ifadeleriyle ¢oziimiinii yapmak igin
Sekil 3.3.a ‘da gosterilen kirigi ele alalim. Bu kirigin 1 agikligini, Sekil 3.3.b * de gosterildigi
tarzda, h esit araliklarina bolelim. Kirigin ug noktalarinda sonlu fark ifadelerini yazabilmek
i¢in, kirigin disinda bazi fiktif noktalar almak gerekecektir. Bu fiktif noktalarin ne gekilde
tarif edilecegi, 1.2.1.5.1 ¢ de sinir sartlan incelenirken ele alinacaktir.

1_.2_3 L :-2 1—1 i |+1 »2 n—2 n—l n__nd_n+
Lol [ B
7 /// 7 T
I ] %/ /// ///(// ///////{771 In |
1[; L A
ot L\j\\L\J\%I-___l//L/j::I
cv Gi Vi
a b

Sekil 3.3
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Cizelge 3.1 ¢ deki merkezi sonlu farklan kullanarak, kirigin herhangi bir i noktasinda
diferansiyel denklem su sekilde yazilabilir (Keskinel) :

V,, —4v,_ +6v, -4y, +V,

i+2

El X +cv;, =g,
buradan ,
h'.c, 4
Vi, 4 + (6"' El ')vi —4v,, +V,, = El_qi (3.6)

kiriglerin her noktas1 (3,4,....,1,....,n) i¢in yazlacak olan (3.6) denklemlerine ilaveten ug
noktalarindaki smir sartlanm gosteren denklemler, bir denklem takim meydana getirirler.
Bu denklem takiminin ¢oziilmesiyle 1,2,3,.....1,.....,n,n+1,n+2 noktalarinda ¢okme degerleri
bulunmus olur. Her noktadaki v ¢okmeleri bulunduktan sonra, kesit tesirleri de sonlu
farklarla ifade edilerek, bu noktalardaki kesit tesirleri elde edilir (Keskinel).

d’v Vi =2V, 4,
M, = —E 2 = ~EI P =
d’v —v_, +2v,_ —2v. . +V,
— '—EI— — —EI i-2 i—1 i+l i+2 37
Z dx? 20 (3.7)

Sayet kirigin atalet momenti degisken ise, bu durumda iferansiyel denklemi su sekilde
yazmak gerekir :

d’ d*v
.d?(EI?ix-z—] +ev=gq (38)

(3.8) diferansiyel denklemi, Cizelge 3.1 ¢ deki merkezi sonlu farklan kullanmak suretiyle
s0yle yazlabilir (Keskinel):

El[li_lvi_z—Zv.-_1+v,._21i Ve =WtV V=W Y

h—z n n? i+ ;:21 b2 :| +Cv, =q;
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buradan ,

4

h
Ly, =20+ L)y, +( +4], + 1, +Eci)'vi B9

4

2L, + 1) Vg + Ly Vi = %qi

i+l i

elde edilir. (3.9) denklemi kirisin 3,4,...,i,...,n noktalarma uygulanarak ve smir sartlan
gOzoniine alinmak suretiyle bir denklem takim elde edilir. Bu denklem takiminin
¢oziimiinden v ¢6kme degerleri elde edilir. Atalet momentinin degisken olmas: halinde kesit
tesirleri ifadeleri su sekilde olacaktir :

d*v v, —2v, +V,
Mi = —Eli dﬂ = —EIi 1 h2 +1
d d’v v, =2V, +V, v, —2v. +V,,

3.1.5.1 Sinir sartlarinin sonlu farklarla ifadesi

Kirigin ug noktast Sekil 3.4a ¢ da gorildigu gibi sabit mesnet ise, bu noktada ¢okme ve
moment sifir olmaldir. Yani :

-0
b G.11)

Ma= Vn=0 Mn=0
Vn:O // Vn ) On-_-o On:O
n-1 n_~ ¥ n-1 n n-1 n n+l

————————— - ___ 4 oo
Vn_,1 M n+1 Vn.1 -~ ~ \LVQ.,.‘I M/‘/r}rﬂ — n+2
L b | b | Lo [ T n

a) b) c)




(3.11) © deki ikinci siir sartint (3.10) denklemi ile ifade edersek :

bulunur (Keskinel).
Ayrica, v, =0 oldugundan, v, , +v,, =0 veya

=—v_ (.12)

bulunmus olur. (3.12) denklemi, kirigin devaminda alinacak n+1 fiktif noktasindaki ¢6kme
degerinin, n-1 noktasindaki ¢okme deSerinin ters igaretlisine esit oldugunu ifade eder.
Kirigin u¢ noktast Sekil 3.4.d ¢ de gorildiigiu gibi ankastre mesnet ise, bu noktada ¢okme ve
donme agist sifir olmalidir. Yani ;

v =0 G.13)
g,=0

(3.13) © deki ikinci stir sartint sonlu farklarla ifade edersek :

0 = Vo1~ Van =0
" 2h

yazilabilir. Buradan ,

ntl = vn—l

bulunur. Boéylece, ankastre ugta alinacak n+1
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fiktif noktasindaki ¢okme degerinin, n-1 noktasindaki ¢okme degerine esit alinacag

neticesine vanlir (Keskinel).

Son olarak, Sekil 3.4¢c ¢ de goriilen serbest ug¢ halini ele alalm. Serbest ugta moment ve
kesme kuvveti sifir olacaktir. Yani :

M,=0
(3.15)
Q0,=0
Bu sinir gartlarini (3.10) denklemleri ile ifade gdersek
Vo,—2v,+v,,,=0
—In—l Y vn—z + 2In—l ‘ vn—l + (In+l - In—l )vn - 21n+1 'vn+l + In+1 ‘ vn+2 = 0 (3 16)

Bu iki denklemden, fiktif noktalara ait v,,, ve v,., c¢okmeleri kirigin n , n-1 , n-2
nokotalarindaki ¢ékmeler cinsinden bulunur. Agalet momenti sabit ise :

vn—l - zvn + vn+l = O
ve
=0

-V, ,+2v, -2V, +V

n+l n+2

denklemlerinden :

vn+l = 2vn - vn—l

vn+2 = vn—2 - 4vn—l + 4‘1n

olarak fiktif noktalardaki ¢okmeler bulunmusg olur (Keskinel).
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3.1.5.2 Sonlu fark denklemlerinin tegkil edilmesi

Sekil 3.3 ¢ de goriilen, elastik zemine oturan kirigin 3,4,5,.....,,....,n noktalarma 3.9
denklemini uygularsak :

4

h
Lo, =2, +L)v, +(I, +4], +1, + B;).v; —2(I; +1,).v, + I,vs = Eq3

4

h
Lv,-2(I,+1)v, +(I;+4], + I+ B,).v, —2(I, + I;).vs + Ly, = Eq4

4

I, v—2(I, + 1) v, +(I, +4I, + 15+ Bs).vs — 2(I; +1).ve+1v, = %qs

4
In—l'vn—z _Z(In—l +In)vn—1 +(In—l +4In +In+l +ﬂn)vn _Z(In +In+1 )vn+l +In+1vn+2 = %qn

(3.18)
3 ve n ug noktalan i¢in (3.16) sinir sart: denklemleri yazilirsa (Wang):

v,=2v,+v, =0
~Lv,+2l, v, +(I, -1, -2I,.v,+1,.v,=0
vn—l _2vn +vn+1 = O

—In—l ‘ vn—z + 21»-—1 N vn—l + (In+1 - In—l )vn - 21n+1 ‘ vn+1 + In+1 ’vn+2 = O

Boylece, n+2 bilinmeyenli bir denklem takim elde edilmis olur.Bu denklemlerde
B, =h*.c,/ E ile gosterilmistir. (3.18) denklem takimini matris formunda yazarsak :

[4}[¥]=]5] (3.19)
Burada : /
[4] bilinmeyenlerin katsa,yllz;nm gosteren bir matris

[V] bilinmeyenlér vektorix (cokme vektori)

[B] sabit terimler vektorii (yitk vel&%rﬂ)
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(3.19) denkleminin her iki tarafim [4]” ile arparsak ve [4]".[4]=[!] oldugunu

gozoniine alirsak :( [A]_1 degeri [ 4] matrisinin inversi, [/] ise birim matristir.)

[V]=14]"[3] (3.20)

(3.20) matris denkleminde :

v, 0
v, 0
Vv, 43
h4
1= » [8="1 4
Vn 9.
vn+1 0
| " n+2 | L 0 u

[A] matrisi ise Sekil 3.6 ¢ da verilmigtir.

Boylece elastik zemine oturan iki ucu sarbest ug¢ olan bir kirigin en genel halde ¢6zimii,
(3.20) matris denklemiyle yapilabilir. Burada atalet momentlerinin degigkenligi, yik
dagilminin herhangi bir tarzda yayili oldufu ve ¢ zemin katsayisinin noktadan noktaya
degistigi, esasindan gidilerek ¢6ziim yapildigindan en genel hali kapsamaktadir. Sayet kll’l$
serbest uglu olmayip, sabit mesnede veya ankastre mesnede oturuyorsa, (3.18) denklem
takiminda sinir gartlarnimi karakterize eden son dort denklemi degisecektir. Séyle ki, Sekil
3.5a ¢ da goriildiigi gibi, kirigin iki ucu da sabit mesnede oturuyorsa son dért denklem su

sekilde olacaktir :
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V3=0 Va=0
) M3:0 Mn:O
C TR 777 7R T
1 2 3 4 01 'non#l n+2
V3:O Vn:-O
Viz0 V=0
b = — + + + + + + + ————
Ve TSI T T
: 2 3 [3 n-1 N n+l N+
V3=0 Va=0
N Mz=0 o Va0
TR 77T T
1 2 3 4 n~-t 0 n+l 42
Sekil 3.5
v; =0
v,=2v,+v, =0
v, = (3.21)
vn—l - 2vn +vn+l = 0
Sayet Sekil 3.5b © de goriildiigu gibi ankastre mesnede oturuyor ise :
v, =0
v,-v,=0
v,=0 (3.22)
vn—l _vn+1 = O

Sayet Sekil 3.5¢  de goériildugi gibi bir ucu sabit, diger ucu ankastre mesnede oturuyor ise:

v; =0
v, =2v,+v, =0

v = (3.23)

n

| 0
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™ It - Iz Y-
1 - 1
oy 1+ Dt | B+ T | Cr+ ™ De- =7
wy M1+ D= AT RT ] (1D "y
i 4+°De- [9+a<w+T| Cr+°ne- ;T
i Cr+'ne- [9+1+°w+'T| Cr+°'De- 7
S Cr+'De= [9+1+°m+ 1] 1+ - g
'y ('1+°Dt- [d+71+°m+T| 1+ Y- °r
¥i ¥in -1 T -
1 - I
+u 1+8 u -u ¥ 14 € [ 1

=[v]
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4. IKi DEGISKENLI FONKSIYONLARDA SONLU FARK iFADELERININ
CIKARTILMASI

Boéliim 3.1 ‘de sadece x’e bagh olan bir y(x) fonksiyonunun tiirevleri , sonlu farklarla ifade
edilmigti. Burada ise hem x’e¢ hem de y’ye bagh olan bir w(x,y)fonksiyonunun tiirevieri
sonlu farklarla ifade edilecektir.

j+2 .
ﬁjﬂhy
j+] #
1 Bj—‘lhy
-1 — ~
; 5 h
-2y
j-2 *
X i~2 i-1 i i+] 1+2
ai-zhx I ai—1hx Q& hx L Qia hx |,
=+ 1 A T

Sekil 4.1

w(x,y)fonksiyonunun herhangi bir (i,j) noktasindaki tiirevlerini sonlu farklarla ifade
edebilmek igin, $ekil 4.1 de goruldugi gibi, x ve y eksenlerine paralel dogrular gizerek bir

ag teskil edelim.

y eksenine paralel dogrulann araliklann otz by, oy by , o by, .. ve

x eksenine paralel dogrulann araliklart B;2 hy, Bj1 hy , B hy, ........ olsun.
Ozel hal olarak araliklar esit olarak segilirse, 0o =0y =0 =....... =1ve,
Bi2=Bj1=Bj = -...... =1 olacaktir.

Once y’yi sabit kabul edip, w(x,y) fonksiyonunun x’e gore kismi tiirevleri bulunacaktir.
Sonra da x’i sabit kabul edip, aym fonksiyonun y’ye gére kismi tiirevleri bulunacaktir. Buna
gore, Boliim 3.1°den faydalanarak herhangi bir (i) noktasindaki kismi tiirevler su sekilde
bulunabilir :
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(ﬁw) (Aw) Wi = Wi,

ox/, Ax 7/, i h+ a.h

(ﬂ) - (A_w_) W T Wi
9y J,, NAyJ),, Bk, + B;h,

2
haa, (i, +a))

[a Wy, — (@, +a)w,, +a, IWHU]

J

4.1)

W1~ Wi, — Wijia
) <33, - M D
iJ 4 Ay2 i J ('61 lh + 'Bzhy/

2
" n2B,8,.(B,. + B,

)[ﬂ, ij-1 (ﬂj—l + ﬁj)wi,j + ﬂj—lwi,jﬂ]

( o'w ] = i(éw_) ~ _A__(A_w) — Ay i-1,j Ay )i,
. . Ax .
i,j i,j i,j

Ix .3y Ix \ Oy Ay a, h, + ah,

= w, . —wW -w +wW
oo )
¢ +a)( -)hh i-Lj-1 "i-Lj+1 Vi+lj-1" "i+l,j+
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(4.1) ifadelerinden faydalanilarak, herhangi bir (i,j) noktasindaki :

2 2
Viw,, = (A fj + (A f) degerleri kolayca bulunabilir (Timoshenko).
: Ax . Ay i
A A
Vit degerine Laplace Operatorii denir.

A A

2a, }w. ._[ Z(a,._1+a,-) + z(ﬂj"l+'8j) }w
) )

Vw, =
1, 2
! I:hxzaiai——l(ai—-l ta h; aiai——l(ai—l + ai) h;ﬂjﬂj—l(ﬁj—l +ﬂj

-{ N }w‘ - 2, W+ 2h ;1 w,,
Kaa, (@ +a) | | BBB(B+B)] " | BB (B+B) ]

(4.2) ifadesinde :

2a,
) = '
(F )i“l'j hjaia._l(a;-l + af)

o), - Ao, ta)  AB.+B) 43)
Vo Raa (e, +a,) hjﬁjﬂj—l(ﬂj—l-’-ﬂj) |

2a;_,
'ai—l(ai—l + ai)

(Fz)i+l,j = hx2a

1

—_ Zﬂj
(F3),-'j_1 - h;ﬂ,ﬂ '—l(ﬂj—l +ﬂj)

ile gosterilirse, (4.2) denklemi su sekilde yazilabilir (Timoshenko):
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wi] “(Fl) 1.j W, 11+(F0)J U+(F2)+1, x+1;+(F3) u 1+(F4)u+1 i,j+1

(4.4)
(4.4) denklemini Sekil 4.2 de
gorildigi gibi sematik olarak ifade ;
edebiliriz. Bu semaya gore, FO l —/F‘L\ ‘ [
molekiili (1,j) noktas: ile gakigti- N
nldiginda, F1 ile (i-1,j) noktasmna B
ait w degen, F2 ile (i+1,)) noktasina Pw = @ =) I o
ait w degeri, F3 ile (i,j-1) noktasina
ait w degenn F4 ile de (i,j+1)

o () .
noktasina ait w degeri carpilip — 3 | J
i- . ;

toplamu alinacaktir. Simdi de : ¥ oi-1hy 4.,' atihy '/?
V*w,; = V}(V'w),  degerini bulalim.
Sekil I1.2.2 deki semay tatbik edersek : Sekil 4.2

Vi, =(F), (V). +FO, (VW) +(F2),, ()., +FD, (W), (), (V).
(4.5)

(4.5) denklemindeki V>w degerlerini de, aym semaya gore yazarsak :

(V2 ) _(Fl) —~2,7 1—21 +(FO)1 1,7 1—11+(F2) +(F3)i —1,j-1 W 1,j-1 +(F4)1 —1,j+1 1—11+1
( : ) _(Fl), -1,j = 11+(F0) iJ ’]+(F2)l+lj f+11+(F3) -1 'J 1+(F4)U+1 ij+l
( 2w)i+l,j =(F1) Wi +(FO) x+1,,1 (F2)l+2‘] H+2,j (F 3)x+14 1 itlj-1 (F 4)z+1,,+11 i+,

( Zw)i J-1 = (F l)i—lJ—l wi—l,j—l +(F O)i,j—-l wirf—l +(F2)i+1,j—l wiHJ—l +(F 3);',,'-2 wiJ—Z +(F 4)1Jwi,f
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Bu degerler (4.5) de yerine koyulursa :

(V'w),, = :(Fl)i_z,j(Fl)i_l'j]w,._z,j +(F1)i_l,j[(FO)i’j +(F0), ]w

+:(FO):j +(FY), (F2),,,+(F2), (F1)_,, +(F4), (F3), +(F3)i,j(F4)i,j+l]w,.’ ;
HF 2),~+1,,-[(F O)i,j +(F 0),-+1,,-]Wi+1,f +[(F 2),-+z,,~(F 2)i+L j]wi+2.j +[(F 3)i,j—2(F 3),~,f_1]wi,f—2

+(F 3):', j—l[(F O)i,j +(F O)i,j-l]wi,j—l +(F 4)i,j+l[(F O)i,j +(F 0)i,j+1]w1,f+1

+

:(F4)i, j+2(F 4)i, j+1]wi.j+2 i [(F3)i+l, j~l(F2)i+l, j +(F 2)i+l, j-1 i (F 3)i, j-l]wi+1.f—1

+

_(F 4)i+l,j+l(F 2)i+l,j +(F 2)i+1,j+l(F 4)i,j+l]wi+1’f+l +[(F 3)i—l,j—l(F 1)1'—1,;

+(F l)i—l,j—l(F 3)i,j—l]w"‘l:f“1 +[(F 4)i—l,j+l(F l)i—l,j +(F 1)i—l,j+l(F 4)i,j+l]wi‘lsf+1

(4.6)

(4.6) denkleminde :

(81),.,, = (F1),., (F1),.,,
(82, = (F),_, [(FO),, +(FO),_,]

(89),, = (FO),, +(FD), (F2),,,, +(F2), (FV),.,, +(F4), (FI), ., +(F3),(F4),,,

%))



(83)., = (F2),, |(F9),, +(F0),,, |

(54)...,, = (F2),,, (F2),,,

(89), . = (F3), L, (F3), .,

(59)., = (F3),,.[(FO),, + (F0), ]

(57,1 = (F4),,.[(FO),, +(FO), ]

(58),., = (F4), ., (F4), .,

(59,010 = 3y i FD),, +(F2),,, (F3),

(510),100 = (F 401 10 (FD,on, + (2,0 (F4),
(1), = F3), L (FY, L, + D), (9,

(S 12)i—1,j+1 = (F 4)i—1,j+l(F l)i—l,j +(F l)i—l,j+1(F3)i,j+1 (4'7)

ile gosterilirse, (4.6) denklemi goyle yazilabilir (Timoshenko):

(V4W) 1 :(Sl)i—ZJwi“z'f +(S2)i ~1.j +(SO) W +(S3) +1,7 H'LJ +(S4)i+2,j +2,j (SS)I,] 2 1,1—2 +

(S6) Wi +(87 +(58). +(S9),+” W, +(810), +

ij+1 ’J+1

(S 1 l)i—l,j-lwi—l,j—l + (S 1 2)i—1,j+1wi—11f+1

i,j+2 ’J+2 i+1,j+1 H—l J+1

(48)
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Bu denklemi Sekil (4.3) te gorildigi gibi sematik olarak gosterebiliriz :

j+2 -

(D)) 7

' -
‘ /l\ -2 _;L
I S5 J
) i1 \h/ il i+2

L ai2h L aiahy L aihy L aighg
1 1 1 1 7

Sekil 4.3

Boylece esit olmayan araliklar kullaniimast halinde sonlu fark ifadeleri ¢ikartiimig oldu.
Simdi baz1 6zel durumlan ele alalim . L

a) x dogrultusundaki biitiin araliklar h, , y dogrultusundaki biitiin araliklar hy olsun. Bu
durumda oy =0y = o = ..... =1ve B2 =P =P = ..... = 1 olacaktir. Aynca
F0,F1,F2,F3,F4 ve SO,S1,S2,S3,....,S12 degerleri noktadan noktaya degigmiyecektir.

Z" =y ile gosterirsek ve (4.3) , (4.7) ifadelerini dikkate alirsak :

b4

21 11

Fl=F2=————=—=——
R11(1+1) KB R

F3- 21 1

TR(+1) R



2.(1+1)  2.(+D

_ 2
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(A+7%)

T ORU(1+]) R1LQ+D)

S1=84=

§2=83=

§9=810=S511=S812=

1 1

1

7R 7R

S6=87=

= 74h;

y’H

_4(+77)

y’m

h,

1 1 1

L8

1 [_2(l+}/2) B 2(1+;/2)}=

1 2

1 1

s0=at

2
1+92
4};!4) +2[;'

ra,

+ 2~ 214
Wy’ Kyh rh

y'h

y’h

+iij_6y4+8y2+6
oy hh

(4.9)

(4.9) daki degerler y*h} = h; ile garpilarak yerine koyulursa, Sekil 4.4 te goriilen sema

elde edilir.

|
| "
. |
2yt —{hrlr 277} A
L—\ ' L_l \hy
i-4r? F{er eeri6{-4-47? Vi
Py
27 ~Ly?-Ly 27 e
N ;
7t -2
i-2 i1 \‘./ i1 42
1 hx }, hx i ¥ hx 4[, hx 4114

Sekil 4.4
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b ) Ikinci 6zel durum olarak, x ve y dogrultularindaki araliklanin birbirine esit olmasi halini
ele alalim. Bu durumda A, = A, = h olacagindan y =1 olur.

Sekil 4.4 te ¥ =1 almirsa, Sekil 4.5 te goriilen yema elde edilir.

Sekil 4.5

4.1 Dikdortgen Plaklarda Klasik Diferansiyel Denklemin Sonlu Farklarla Coziimii

Klasik Teoride elastik zemine oturan plaklarin diferensiyel denklemi :
Viw = l(g —cw)
) :

seklindedir. Bu diferensiyel denklemde :

w=w(x,y) ¢6kme fonksiyonu
g=g(x,y) yayih yiik fonksiyonu

c=c(x,y) zemin fonksiyonu
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_EP
T 12(1-v)

plagin egilme ryjitligidir.

Bu diferensiyel denklemi, Sekil 4.6 da goriilen plagin herhangi bir (i,j) noktasi i¢in yazarsak:

Viw,, = —D’—‘—ki,j.wi,j (4.10)
Burada
Gij

-1‘7 =k, ile gosterilmistir.

(4.10) denklemindeki V'w,;, degerini Sekil 4.3 teki semadan faydalanip yazarsak ve

k, ..w, . degerini esitlifin sol tarafina alirsak :

LY AMEN |

(Sl) 1—2J (Sz)i -1,j° w!—LJ +[ SO ]w + S 3 ;+1 g '+1:J (S4) '+2J (SS) ij-2 11—2

+(S 6) -1 W1 (S 7); LJ+1 Wi +(S 8)1,]+2 1,j+2 (S9)1+1 J-1 Wis,j1 (S 10)i+1,j+1‘wi+1J+l

_&
+(S1 1) -1,j-1" Wit +(S12)1 1,j+1° Wirtjn = I;

] l y ﬂg(x,y)

(4.11)

vﬂx,,hx,, hXVthhXVhLI_
f 1 1 4 1 ? Ll
Sekil 4.6
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Sekil 4.6 da gorilduga gibi, x ve y eksenlerine paralel dogrular ag: ¢izilir. x eksenine dik
dogrulanin araliklan h, ve y eksenine dik dogrulann araliklanimi hy olarak alalim. Bu
dogrular aginin her noktas: igin (4.11) denklemi yazilir. Bu sekilde elde edilecek denklem
takim ¢oziiliirse, dogrular aginin her noktasindaki w ¢okme degerleri bulunmus olur. Bu
¢okme degerleri bulunduktan sonra bunlar, sonlu farkirla ifade edilen (4.12) kesit tesirleri
denklemlerinde yerine koyularak, bahis konusu noktalardaki kesit tesirleri elde edilmis olur
(Keskinel).

Aw Azw W1 —2W,  + W, =20, +W,
(M )r D‘: 2} = _Dli = 3 L4y 2 a }
ey W, h "

Aw Alw W, —2W, W, Wiy —2W, Wy,
M _ + - _ = S oJ
( y)i, j D{ ( A y)l 4 ( Ax)z Lj 4: h; v /’lx2 ]

A Aw 1-v
(M"J’)i,j = —D(l - V)[E[Z;)] = _%[wi—l,j—l Wi T Wi +wi+l,j+1]
i,J xy

(Q ) Nw A2 - D Wi, =2W, i +2W,,  — W,
v (Ax) Ty )], 2 ke

hz

[ wi—l,j—l 2 i-1,j +W l]+l x+1 WJ-1 +2wt LJ+1 wz+l,j+ljl
1
Y

(Q"')w :—DA[(fx;; +(22};'2:| _ 212 |:wi—l,j—l_2wi,1—l+wx+l,1 1h2 Wi+ 2W 0 = Wi g
i, j 4

x

+ X

wi,j—2 - 2w 11 1 + 2wx J+1 +wx ]+2:|
Y

(4.12a-¢)
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Sekil 4.7 de gorildigi gibi, plagin mesnedine yakin (m,n) noktas: i¢in (4.10) denklemi
uygulanirken, fiktif bazi noktalar almak gerekecektir. Sekil 4.7 de (m+2,n) ve (m,n+2)
noktalar gibi.

Bunun igin bu fiktif noktalardaki w fonksiyonlarnin tarif edilmesi gerekir. Fiktif
noktalardaki w fonksiyonlarinin belirlenmesi igin, plagin simir artlarindan faydalanihir.

. m=2 ma m m -

i

1t

e
Sekil 4.7
4.1.1 Dikdortgen plaklarda simir sartlarmin sonlu farklarla ifadesi

4.1.1.1 Plak sabit mesnede oturuyor ise ;

Bu durumda mesnet iizerindeki her noktada ¢okme ve moment degerleri sifir olacaktir.

Yani:
Wm.n = 0 . mm,,’,r%‘]'n:-w“_”n
1, .
(Mx)mn =0 (413a—b) Wm-1,n m+Ln
& hx ¥ hx "
LI A ,I
olmaklidir .

Sekil 4.7



2

(4.13) ifadesinden, (%Y—) =0 olarak bulunur. Buna gore , (4.13a-b) ifadesini (4.12a)
Y

2
m,n

ya gore yazarsak :
Alw D
(Mx)m = —D( sz) =0 veya —Zz—(wm_lm -2w,,+ wmﬂ’n) =0
Burada w, , = 0 koyulursa :
wm—l,n +wm+1,n = 0 Veya >
wm+l,n = —wm—l,n (414)

olarak elde edilir. Boylece, (m+1,n) fiktif noktasindaki ¢okme degerinin, plagin (m-1,n)
noktasindaki ¢okme deZerine ters igaretle egit oldugu sonucu ¢ikmig olur.

4.1.1.2 Plak ankastre mesnede oturuyor ise ;

Bu durumda ankastre mesnet iizerindeki her noktada ¢okme ve dénme egrlen sifir
olacaktir. Yani:

m-Ln mn__ M+Ln
w = 0 Loy
e Wm-1,n D E ~SIWmin =Whan
~

(—@l—) =0 olmalidir. hy hy L

L Lo
4l A

m.n

Sekil 4.9
Ikinci sinir gartin1 sonlu farklarla ifade edersek :

W w

m+l,n -

7 ml® - yazabiliriz. Buradan :

» = wm—l,n (4 15)
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bulunur ki, buna gore (m+1,n) fiktif noktasindaki ¢okme degerinin, plagin (m-1,n)
noktasindaki ¢okme degerine esit oldugu sonucu gikar.

4.1.1.3 Plakta serbest u¢ bulunuyorsa ;

Bu durumda, bos ugta her noktada moment ve kesme kuvveti sifir olacaktir. Yani :

(M), =0 1——'*

y m-1, 0+l mp+l m+1,n+
e).,=0o ¥ a4 1 J...0 .
m-2in m-.|n mn m+1§,n m+2.n

(M), =0 (4.16) A
M), =0 o
( )m"‘-l m-1,n=1 m.fn-1 m+1,n-1

serbest ug

Sekil 4.10

(4.16) ifadelerini, (4.12) ye gore yazarsak :

|4
?(wm—l,n - 2wm.n + wm+l,n) + ﬁ(wm,n—-l - 2wm,n + wm,n+l) = 0
x B4

1
?(wm—z,n - 2wm—-l,n + 2wm+l,n - wm+2,n) +
X
1
?(wm—l,n—l - 2wm—l,n +wm—l,n+l - wm+l,n—l + 2W)m+l,n - wm+l,n+l) =0
y
L 2w+ (W = 2Wpy + =0 (4.17)
hz wm—l,n+l - wm,n+l wm+l,n+l hz wm,n wm,n+1 wm,n+2 - .
X ¥

1 v
?(wm—l,n—l - 2wm.n-l + wm+l.n—-l) + ?(wm,n—z - 2u’m,n—l + wm,n+1) = 0
x y
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Bu dort denklemden (m+1,n) , (m+2,n) , (m+1,n-1) , (m+1,n+1) fiktif noktalarina ait
¢okme degerleri, plagin i¢ noktalarindaki ¢okme degerleri cinsinden bulunmus olur.

4.1.1.4 Plak elastik olarak donebilen ankastre mesnede oturuyor ise ;

Elastik olarak donebilen ankastre mesnette w, , =0 ve ayrica mesnette meydana gelecek
(7,),, momenti @, , donmesiyle orantih olacaktr.

(Mx)m,n = ~p'¢m:"

Burada, p mesnedin donme rjitligidir.

74 hx v h X 1
1 1
m-1,n ] M2 >\,1m+‘l, n
/ T
(pmn (MX)m,n
Sekil 4.11
Buradan :
Aw 1 Aw e
Pun= (E) N = —;(Mx)mm bulunur. v =0 oldugu dikkate alinarak,
(4.12.a) denklemine gore :
A 2 - ) )
(—w) _ lD[A ‘f] olarak elde edilir. Bu denklemi sonlu farklarla ifade
Ax m,n p Ax mn
edersek :
wm+1 n wm—l,n — D wm—l,n - 2wm,n + wm+1,n
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Buradan :
1+ —2D
h
wm+l,n = %—wm—l,n (418)
1F 2=
ph,

(m+1,n) fiktif noktasindaki ¢okme degeri, plagin (m-1,n) noktasindaki ¢okme degeri

cinsinden bulunmug olur.(4.18) denkleminde :
__ph ile gosterilirse, bu denklemi :

wm+l,n = ”'wm—-l,n (4 19)

seklinde yazabiliriz. 77 degeri, -1 ve 1 extrem durumlan arasinda degisebilecektir. Mesnedin
tam ankastre olmasi halinde 77 =1 , sabit mesnet olmasi halinde ise 77 =—1 olacaktir.

4.1.1.5 Plak elastik olarak ¢okebilen mesnede oturuyor ise :

m-2,n m-1,n mn m+l,n m+2,n
l 4 f [ } — X
FAY /%
' m-1,n
m-1, n+1 m+1,:n+1
X + ........... ,.‘
D ocde map mol  men me
' Y ............,. R

m-1ln-1  m+l ,r_\___'_.m-n.i,n-‘l

1

\kirise oturan kenar

Sekil 4.12



Plak Sekil 4.12 de goriildiiga gibi, egilme rijitligi E.I ve burulma rijitlifi G.J olan bir mesnet
kirigine oturuyor ise, plagin bu kenar boyunca ¢okme degerleri sifir olmayip kirigin elastik
egrisinin degerlerine esit olacaktir. Ayrica, plagin kenarinin donmesi de kirigin burulmasina
esit olacaktir. z doZrultusunda, plaktan mesnet kirigsine iletilen reaksiyon kuvveti
(Szilard,1974):

(oG A5

m,n

Bu yayili reaksiyon kuvveti, mesnet kirigine etkiyen yiik olarak diisiinilirse, kirigin elastik

egrisinin diferansiyel denklemi :

EI(OMY] = D[%: +(2-v) ﬁswz] (4.20)
.. & &y |,
seklinde olacaktir.

Diger taraftan mesnet kirisindeki burulma momenti GJ(;Z—;‘J olup, bu deger plagin
(A/[x)m’n egilme momentine esit olacaktir.

G. J[%J =(M,),, veya(4.12.2) denkleminden faydalanarak :

Fw) | Fw Fw
G. a?é;)m’n = '—DI: &2 + v @}2 :Imm (421)

yazabiliriz. (4.20) ve (4.21) denklemlerini sonlu farklar ifadesine gore yazarsak :

2w +w

m—-1,n - m+1,n m+2,n

EJYm2n” '
X

4wm—1,n + 6wm+l,n + wm+2,n — D -wm—-Z,n + 2W
N

1
+(2 - V) (_wm—l,n—l + 2M]m—l,n - wm—l,n+1 + wm+1,n—1 - 2wm+l,n + wm+l,n+l)
2k h,
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wm—l,n—l T V1,01 _-wmﬂ,n—l +wm+l,n+l . wm—l,n _zwm,n +wm+1,n ,wm.n—l - zwm,n +wm,n+l
G. - +v

4.h.h, r K
(4.22)
EI_D _p,
o 2.h
2 -
4B1+ ’22 + 9(——2——) = B2
h
x v
B2+2Bl1=B3
D(2-v)
———*>=B4
2.h,
G.J _Bs
4.h h,
% = B6
g = B7
h)’
ile gosterilirse, (4.22) denklemleri su sekilde yazilabilir :
B\w,,,-B2w,, +B3w,, +Blw,, +Biw,, +BAw, . —Bdw,, ,—Biw,, =0

BSw

m-1n-1

+Biw,,,.,+B5w,,,,.,=0

nmin— mtLn

—BSWy, 11 —B5Wpy oy + BOW,,, ,~2AB6+B1). W, +B6w,

(4.23)

(4.23) denklemlerinde bilinmeyenler, fiktif noktalara ait w,.,,.W..2 Wit n1oWmitnit

¢okme degerleridir. Mesnet kirigi {izerindeki her noktaya (4.23) denklemleri uygulanirsa, bir
denklem takimu elde edilir. Bu denklem takiminin ¢oziimiinden, her fiktif noktaya ait ¢okme
degeri plagin i¢ noktalarindaki ¢okme degerlen cinsinden bulunabilir (Szilard,1974).
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4.1.2 Elastik zemine oturan ve muhtelif simir sartlarina haiz olan dikddrtgen

plaklarin sonlu fark denklemlerinin teskili :

Sekil 4.13 te goriilen, dort kenarnindan herhangi bir tarzda mesnetlenmis, elastik zemine

oturan plag: ele alalim. Plag: x yontinde aralanindaki mesafe hy olacak gekilde m-1 aralifa, y

yoniinde ise aralarindaki mesafe hy olacak gekilde n+1 aralifa boldigiimuzi kabul edelim.

Bu dogrulanin tegkil ettifi agin noktalarrm 1,23,....m,...2m,..mn ile gosterelim.Bu
dogrular agim plak diginda da devam ettirerek 1°,2°,3°,...m’,....2m",.. ... .mn° fiktif
noktalarint alahm. Bu fiktif noktalardaki w ¢okmeler, (4.19) ifadesine gére i¢ noktalardaki

¢okme degerinin m gibi bir katsayi ile ¢arpimina esit olacaktir.

y | ‘
i 1 2 m-1 m -m

(Moo mir] me2 amal o e 2m)

: . (ny)
(2m 41} ’ (n‘) 2m+! 2m+2 3m- 3m 3 .( 3m) .

: (r-tim+1 () me2 nm-1 nm 4‘» (nen)
S ' j ' = k
A i e N i i ;

L S L S L S S R
A g 7
Sekil 4.13

Plagin dort kenannin istinat durumunu gosterecek katsayilar n;, M2, N3, ne olsun (6rnegin
plak, dort kenarindan sabit mesnetlere oturuyor isen; = m2 = N3 = M4 =1 olacaktir). Simdi
plagin her ag noktas: igin (4.10) diferansiyel denklemini, gekil 4.3 teki semay1 uygulayarak
yazalm,
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1 noktast : S1.m.wy + S2.0 + (S0+k;).wy + S3.wy + S4.w3 + S5.Wame1 + S6.We1 + S7.0
+58.172.W1 + S9. Wiz + S10.0 + §11.0 + S12.0=g, /D

2 noktasi : S1.0 + S2.w; + (S0+ky).wy + S3.w;3 + S4.wy + S5 . Wamiz + S6.Wmiz + S7.0
+ S8.Mm2.w2 + S9. Wiz + §10.0 + S11.wpy + S12.0=g,/D

3 noktas1 : S1. wy + S2.wy + (S0+ks). w3 + S3.wy + S4.ws + S5.Wanes + S6. W3 + S7.0
+S8.12. W3 + SO . Wpis + S10.0 + S11. wyep + S12.0 = g3 /D

..................................................................................................................................

m noktast : S1. W2 +S2.Wp HSO0+Hk). Wi +83.0 +84.13. Wy, +S5. W3 + S6.Wan,
+S7.0+S8.12. Wi + S9.Wiig + S10.0 + S11. Wiy + S12.0=g,,/D

(m+1) . S1. Wn+1 N1 +8§2.0 + (SO+km+1).wm+1 + S3.Wm+2 + S4.Wm+3 + SS.W3m+1

noktast +86.Wami1 +S7.wy +S8.0 + SO.wopsy + S10.w, + S11. 0+ S12.0=gp.1 /D

(m+2) 2 S1. 0+ S2. Wi + (SO+Kkpm+2) Winsz + S3. Wiz + S4.Winea + S5.Wapmio + S6.Womea

noktasi +S7.w2 +S8.0 + SO Wom3 + S10.w3 + S11. Womer + S12.wy =g /D

...................................................................................................................................

2m 1 S1. Woma + S2.Wop + (SO‘*‘kzm).WZm + S3.0 + S4.T]3.W7_m + S5. Wy + S6. W3,

noktasi + S7.wn +58.0 + S9.0 + S10.0 + S11. Wiy + S12. Wiy = Zom /D

(2m+1) : Sl.T]l.W2m+1 +820+ (SO+k2m+1).me+1 + S3.Womiz + S4.Womis + S5. Wi

noktasi +S6.Wimt1 +S7.Wpe1 +S8.w1 + SO Wamez + S10. Wi tS11.0 + S12.0 = gopey / D

......................................................................................................................................

3m 0 S1. Wi + S2.Wap1 + (S0+Ksm). Wi + S3.0 + S4.13.W3, + S5.Wsm + S6.Wam

noktast + 87 W +S8. W, + §9.0 + S10.0 + S11. Wspey + S12. W31 = g3 / D
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nm : S1. Wam2 82 .Wym.1 H(S0+HKum). Wam +S3.0 +54.13. Wam +S85.14Wom +S6.W0
noktast +S7.W(n.1)m+88.W(n.2) +S9.0+ S10.0+S11.0 + SlZ.W(n.l)(m.l) = Bom /D

Bu denklemi diizenleyip yazarsak :

(Sl.m+SO+SS.’r]2 +k1).W1 + S3W2 + S4W3 + S6.Wm+| + Sg.Wm+2 + SS.Wzm+1 =81 /D

S2.wy; + (SO + S8.ma+ kz).wz + S3.w3 + S4.wy + S11.We1 + S6Wpmi2

+ Sg.Wm+3 + SS.Wzm+2 =& /D

Sl wp + S2W2 + (SO + S$T‘|2k3)W3 + S3.W4 + S4W5 + Sl l.Wm+2 + S6.Wm+3
+ S9.Wm+4 +S5.W2m+3 =g3 /D

......................................................................................................................................

S1. Wpo +S2. Wi H(SO + S4.m5+ S8. 12+ ki) Wit S11. Wop1 + S6.Wam + S5. W3 =gn /D

S7.w+S10.w,+ (SO + S1.M1+ ket 1) Waner + S3. W2+ S4. W3 + S6.Wom1

+S9.Womi2 +85. Wams1 =gm+1 /D

S12.w; + S7.wy+ S10.w3 + S2.Wie1 + (SO + Kine2). Wiz + S3. W3 + S4.Wines

+ S11.Wom+1 + S6.Wamia + SO . Womis + S5. Wiz = Gmiz / D

S12.Wyy + S7.Wim + S1.Woma + S2.Wom1 + (SO + S4.13.K0m). Wam + S11.W3pa

+ S6.W3m+ S5.Wim= Zoms2 /D

S8.wy+ S7. Wi + S10.Wyip + (SO +Sim+ k2m+1).W2m+1 + S3.Womiz + S4. Womiz + S6.Wap+1

+ SO Wimi2 + S5.Wami1 = Zomn1 / D

S8. W + S12. Wom1 + S7.wWam + S1.wams + S2. Wiy + (SO +S4.n; + ksm).W3m

+ S6.Wam + S11. W5 + S5.Wsm= £3m /D

......................................................................................................................................
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SS.W(n.z)m + SlZ.W(n.l)(m.l) + S7.W(n.1)m + Sl.Wn(m.z) + SZ.Wn(m.l) + (SO + S4'l']3 +
S5.M4.kom)-Wam =gom / D
4.24)

(4.24) denklemleri, n.m bilinmeyenli bir denklem takimum tegkil ederler. Bu denklem
takimindan bilinmeyen w; ,w2, W3, .....Wm, .... , Wam ¢Okme degerleri bulunabilir. (4.24)
denklemlerini matris formunda yazalim (Keskinel).

[4][W] =[P] veya her iki tarafi [A]" ile carparsak :
[7]=[4]" 7]
Burada :

[7] Bilinmeyen g¢okme degerlerini gosteren vektor.

[4] Katsayilar matrisi
[P] Yiik vektorii
i w, ] i & ]
W2 8
w3 &3

w, D g,

m+1 gm+l

L Wam | & |



A katsayilar matrisi (4.25) de verilmistir.
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A Kkatsayilar matrisini, alt matrislerle ifade edebiliiz. Bu sekilde alt matrislerle galigmak

bilgisayar programlamasi bakimindan kolaylik saglar.

[41] [43] [44] [o] [o] []]
[45] [42] [43] [44] [o] []
|1l [ [ [49] [49] [o w26
[o] [46] [45] [42] [43] [44]
[o] [0] [46] [45] [42] [43]
L[o] o] [o] [46] [43] [47]]
Burada [Al],[AZ],....,[A7] alt matrislerdir. [0] ise sifir matrisidir.
(4.25) ve (4.26) nin mukayesesinden alt matrisler su sekilde bulunur (Keskinel).
1 2 B m
[ SO+1,81+ 1,58 +k, S3 S4 ]
S2 S0+7,58+k, S3
[41]= S1 52 . 54
. S0+7,88+k, S3
i S1 S$2 SO+ 1,58+ n,54+k, |
m+1 m2 2m
[S0+n,S1+k,,, S3 S4 i
S2 SO0+k,,, S3
[42]= S1 S2 S4
SO0+k,, , S3
i S1 S2 S0+n,S4+k,,




"5+ o8

wwsinos] TS | 1S s | s 8§
€8 | soios ors | s | uis 8§
v S -
S o1s | s | us 8§
35 | €5 |asi _|os | s 88
9§ | 118 TS zs | 18 s | us 88
65 | 9s | 118 €s | | 8 o1s | .8 | ws 8S
| g s
6s | 9s | 11s gs | | s ois | «s | us 8S
6s | 98 pS | €8 | euns o1s | s 8S
os | 118 wstwos | TS | IS s | us
$S 65 | 9s ¢s | | s o1s | 8 | s
s 3 s
$S 6s | 9s | 118 es | 7| s ots | s | ws
¢S 6S | 98 1S | €S | vuws 01s | 8
¢§ 9s | 118 wasios] 7S | IS
6S €8
s§ os | 118 vs |es | ™m | s | 18
¢S 6s | s | s ¢s |"me] TS
¢S 6s | 98 vS | €5 |imis

[¥]




51

(s6 Ss9 .. ... .. (S5 ... ...
S11 S6 SS9 .. .. . S5
[43]= [44]=| .. .. . .
S11 S6 S9 e . 85
i S11 86 | . S5
s7 si0 .. .. ..] (S8 ... ]
S12 87 S0 .. .. .. S8
[45]= [46]=|.. .. . ..
S12 8§77 S10 o .. S8
| S12 87 .. . . .. S8
(n-1)(m+1) (m-1)(m+2) ... nm
[ O+ 73S+ 72,5+ 1 S3 S ]
2 S)+17¢SS+I«;HW) S3
[A7]= Sl ) A
. Stk . S3
] St 2 +nS+1SSHE,, |

4.27)

(4.27)de goriilen alt matrisleri inceledigimizde, sir sartlannin sadece [41][42] ve [47]

matrislerine tesiri oldugunu goriiriz.Bunlarin haricinde kalan alt matrisler ise siur

sartlarindan bagimsizdir.
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4.1.2.1 Elastik zemin iizerindeki dikdortgen plagin déort kenarindan sabit

mesnetlere oturmasi hali :

y 1 e 1 2 3 4 S P —
i 1
! h
o6 e 6 ? 8 9 10 e A0 17
s T h
: | H
bty 1 2 3 15 UL S e d
; 3 oy H h
A6 s 16 17 18 19 20 ‘:. -20 + 7
: h
b 21 2 23 2 25 =25 - 7
. A
; Ui
T SETUU SOS SUUUR |
-2 22 -23 -2 =25
phx | hy o hw o hy , hx |, hx |
4 A A [ 1 g) e
Sekil 4.14

Sekil 4.14 te gorildigi gibi, plagi x ve y dogrultulaninda alt1 egit pargaya bolelim. Bu
durumda m=n=5 olacaktir. Plak dort tarafindan sabit mesnetlere oturdugu igin, plak diginda
ahinacak fiktif noktalardaki ¢okme degerleri (4.14) ifadesine gore, plagin i¢ noktalarna ait

¢okme degerlerinin ters igaretlisi olacaktir. Buna gore ;
Ni=ne=ns=ns= -1 dir.

Aynica y eksenine paralel dogrulann araliklan hy , ve x eksenine paralel dogrulann araliklan
hy olarak segildiginden, Sekil 4.4 teki gemaya gore :

SO=6y>+8y+6
S1=S84=1
S2=83=-4-4y
S5=58 =4

S6 = S7 =4y - 4y*
S9=S10=S11=S12 =2y (4.28)



olacaktir. Bu degerleri kullanarak :
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SO+S1.m+S8. Mm=5y"+8y+5
SO+88.m=S0+85 na=57"+87*+6

SO+S8.1m+84. N3 =80+85. Ny=5¢y"+8¢y*+5

SO+S1.m=67"+8y*+5
SO+S4. 3485 ny=5y"+8y*+5

olarak bulunur.

(4.29)

(4.28) ve (4.29) degerleri, (4.27) de verilen alt matrislerde yerine koyulursa (Keskinel):

[41] = [47]=
Sy*+8y%+5+k, -4 - 4y 1
4 - 4y 5y +8y’+6+k, -4 - 4y 1
1 4 -4y 57*+8y7+6+k; -4 - 4y 1
! A-47 | SYMHSYH6Hk | 44y
1 4 -4y SYH8y +5+ks
1 2 3 4 5
[42]=
67*+8y*+5+ks -4 - 4y 1
“4-47 | 6Y8 46t | 4-4y 1
1 -4 - 47 6y*+8y+6-+ks -4 - 4y’ 1
1 -4 - 4y 6y +8y*+6+ko -4 - 4y
1 4 - 4y 6y*+8y*+5+kyo
6 7 8 9 10

(4.30)
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[43]=[49]-

4y’ - 4y* 2y

2y’ -4y - 4y*

6 7 8 9 10
[44] = [46] =
Y4
,Y4
74
,Y4
,Y4
11 12 13 14 15

4.1.2.2 Elastik zemine oturan plagin dort kenarindan ankastre mesnede oturmasi hali:

1 2 3 L s
HEER T R RS
; 2 1 2 3 3 5 7 5
R Al ? E

6 b 6 7 8 IR 1o B ) hr
M b noje @ b5 Py s h,
5 £ g e 0 K S P
2 orn a2 B lu lx g i A
h
77 ”’”Iﬁ”’”ﬁ’i?”” ,”:”W/ py ’Wﬁ 4 ’

3 - -55--.---‘----“0

R I N TR Y

§ h, ¥ ha ,.I' hl + h, " h( * hl e
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Bu durumda, plak diginda alinacak fiktif noktalardaki ¢okme degerleri i¢ noktalardaki
¢6kme degerlerine esit olacagindan ,n;=m>=nz=n4= 1 dir.
Buna gore, (4.28) degerlerinden faydalanarak :

SO+S1.1m+S8. M2 =S0+S4. 13 +S8. N2 =7¢* +8y" +7

SO+S5.M=S0+88. =77 +8y+6

SO+S1.m=67"+8y+7

SO+S4.M3+S5.Ms=S0+S1. M +S5. N =7y* +8v" +7 4.31)

olarak bulunur. Bu degerler (4.27) de verilen alt matrislerde yerine koyulursa :

[41]=[47]-
T8y +T+k, -4 -4y 1
-4 -4y Ty +8y+6+k, -4 - 4y 1
1 -4 - 4y Ty +8y°+6+ks -4 - 4y 1
1 -4 -4y Ty +8y°+6+k, -4 - 4y
1 -4- 4y Ty +8y+T+Kks
1 2 3 4 5
[42]=
6y*+8y*+7+ks 4 -4y 1
-4 - 4y 6y*+8y’+6+k; -4 - 4y 1
! “4-47 | 6Y8yH6tks | -4-4y 1
1 -4 - 4y 6y*+8y7+6+ko 4 - 4y
1 4 - 4y 6y*+8y*+7+k1o
6 7 8 9 10

[43],[ 44}[ 45].[46] , alt matrisleri, (4.30) daki alt matrislerle aynidir.
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4.1.2,3 Elastik zemine oturan plagm ii¢ kenarindan ankastre mesnede, bir

kenarindan da sabit mesnede oturmasi hali :

1 2 3 4 S
.- R
chiichircriciieecilREs 1 L 2
1 ,{ 1 2 3 .IL S -5
s,g 5 1 8 9 lu s
Nogp s 1 12 13 14 15 ,,,"8__.;15
16s - 5 6 17 ® 9 |2 &6
O 2 2 Bl s - )i
o (Ll L e iy I L
CRET i
A ST TRy W S §
-2 -22 -3 -2 =25

1, h‘ L h* N h1 ' h)( L. h‘ Lo h! v
A Pl el 7 -

Sekil 4.16
Bu durumda n;=n,=ns=+1 ve n3= -1 alinmalidir. Buna gore:
SO+S1.m+88 1=S0+S1L.m;+S5. m =7y +8y*+7
SO+S4. M +S5. =77 +8y*+7
SO+S8. =S0+S5m=77"+8y+6
SO+S8. Mm+S4. 3 =7y'+8¢y*+5

SO+S1.m=67y"+8y+7

(4.32) degerleri, (4.27) de verilen alt matrislerde yerine koyulursa :

(4.32)
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[41]=[47]=
Y +8y’+7+k, 4 -4y 1
-4 -4y Ty +8yP+6+k, -4 - 4y 1
1 4 -4y Ty +8y7+6k; -4 - 4y 1
1 4 - 4y Ty +8y*+6+k, -4 -4y
1 -4 - 4y Ty +8y*+7+ks
1 2 3 4 5
[42]-
6y +8y+7+ks -4 - 47 1
-4- 47 6y*+8y*+6+ks -4 - 4y 1
1 -4 -4y 6y*+8y*+6+ks -4 - 4y 1
1 -4 - 47 6y +8y*+6+ko 4 4y
1 4 -4y 67*+8y*+7+kyo
6 7 8 9 10

Diger alt matrisler, (4.30) da verilen alt matrislerle aynidir.

4.1.2.4 Elastik zemine oturan plagin komsu iki kenarinin ankastre mesnede,

diger iki kenarimin da sabit mesnede oturmasi hali :

-1 -2 -3 -4 -5
i T ST S S
: i M= i
i {
L 2 Y3 5 we=$
[ 1 | 8 10 . -10
... ul 2 13 161 .#,__;_15
=, 16 17 A 19 2 -
% 2 2 3 LN - N é-25
v ] 1 ;; E] .
. 1 Lo— H
F ST YU - SN SR
AR TR R TTTTA
1]7, hv /|" hl ’r h} ,‘|, hi ; '\ /f h! '




Bu durumda n;=ns +1 ve n= n3= -1 alinmahdir. Bu degerlere gore :
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SO+Sl.111+S8.n2=5'y4+8y2+7
SO+S8.m=57"+87Y+6
SO+Sl.m=6y"+8y+7
SO+SL.m+85M=77"+8y+7
SO+S51,=7y"+87y+6
SO+S5. Ni+S4. =Ty +8y+5

(4.33)

SO+S4. 13 =67"+8y*+5
olarak bulunur.
(4.33) degerleri, (4.27) alt matrislerinde yerine koyulursa :
[41]=
5y*+8y*+7+k, -4 - 4y 1
-4 -4y 5y*+8y’+6+tk, -4 -4y 1
1 -4 - 4y 57*+8y7+6+k; -4 - 4y 1
1 -4 - 4y 57*+8y*+6+k, -4 -4y
1 -4 - 4y 5y*+8y%+5+ks
1 2 3 4 5
[42] -
67" +8y*+7+ks -4 - 4y 1
4 - 4y 6y*+8y*+6+k; -4 - 4y 1
1 -4 - 4y 6y*+8y*+6 ks 4-47 1
1 -4 - 4y 6y*+8y*+6+ko -4 -4y
1 -4 - 4‘}'2 6’Y4+8’}’2 +5+k10
6 7 8 9 10




59

[47]=
Ty*+8y7+7+ky 4 - 4y 1
-4 - 4y Ty*+8y*+6+kn, -4 - 4y 1
1 4 - 4y 77 +8y*+6+ka3 -4 -4y 1
1 4-4y Ty*H+8y+6+k -4-4y
1 -4 - 4y Ty H8y%+5+kss
21 22 23 24 25

Diger alt matrisler, (4.30) da verilen alt matrislerle aymdir.

4.1.2.5 Elastik zemine oturan plagin karsihikh iki kenarinin ankastre mesnede,

diger iki kenarnin da sabit mesnede oturmasi hali :

-1 -2 -3 -4, -5
TR DRTRY (R S
: P Mh=-1
. 1 2 3 & S F....5 hy
6h 6 7 8 e ln ¥ .. . Py
M g T n_de p3 o ls P-o s by
6 5. 55 16 /i B 19 20 £>..420 !
2 L 2 22 3 2% ﬁ__‘E ...... 025 y
h’f
H o - E-
oo L, o ooc O AN S o
5 7 B IR TR 1Y
L hy v hl i hl. L hr- " hv L hy 3
7 7 Iy 7 7

Bu durumda n;=ns=+1 ve n,= ny=-1 alinmahdir. Bu degerlere gore :

SO+S1.m+S8. =57y +8y*+7
SO+S8.1M,=S0+S5.M1:=57"+8y"+6

SO+S8. m+S4. s =5y"+8y"+7
SO+S1.1m=S0+S4. 3= 67" +8y+7

SO+SL. M +85. MNs=S0+85. M +S84. 3=5y"+8y*+7

olarak elde edilir .

(4.34)
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(4.34) degerleri, (4.27) alt matrislerinde yerine koyulursa :

[41]=[47)=
5y*+8y*+7+k, -4 - 4y 1
-4 - 47 Sy+8y*+6+k, -4 - 4y 1
1 -4 - 47 5y*+8y+6+ks -4 - 4y 1
1 -4 - 4y 5y*+8y*+6+k, -4 - 4y
1 -4- 47 5y +8y"+7+ks
1 2 3 4 5
[42]-
67" +8y+7+ks -4 - 4y 1
-4 - 47 6Y*+8y"+6+k; 4 -4y 1
1 4 -4y 67" +8y*+6+ks -4 - 4y 1
1 -4 - 4y 6y*+8y*+6+ko -4 - 4y
1 -4 - 4y 6y*+8y*+7+ko
6 7 8 9 10

4.1.2.6 Elastik zemine oturan plagin bir kenarinin ankastre mesnede, diger ii¢

kenarimn sabit mesnede oturmas: hali :

4 ) -3 - -5
- ] :
-l '

% 1 2 3 4 5 S
n 6 1 8 9 10 10
/ — :

7 0 12 3 1% 15 BN

G
6 17 18 18 20 cong-20
a |z 23 % 25 o d s
’ s L ME-l ;
Beer araria@ e aeaee e s S YR
-2 -2 26 s
J i hu l h( - h‘ 1, h‘ 1. h,. h,‘ .
1 lal X 7! A  { ol
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Bu durumda m;=m3 =14 =-1 ve M= +1 alinmalidir. Buna gore :

SO+S8.1m,=S0+S5. ma=5y"+8y*+6
SO+S4. M3+ S8 M;=S0+S4. M3 +S8. m=5¢y"+8y*+5

SO+SI.1’]1+SS.‘I’]4=5'Y4+8'YZ+7

SO+S1.1m= 67" +8y+7

(4.35)

SO+S1.1m+S8. m=5v"+8y"+7
olarak elde edilir (Keskinel).
[41]=[47]-
Sy*+8y*+7+k, 4 - 4y 1
4 - 4y 5y*+8y*+6+k, -4 - 4y 1
1 -4 - 4y Sy +8y+6+ks 4-4p 1
1 -4 - 4y S5y 48y +6+ky 4 - 4y
1 4-4y 5y*+8y*+5+ks
1 2 3 4 5
[42] =
6y*+8y"+7+ks 4 - 4y 1
A-47 | oyBy6tky | A4y 1
1 -4-4y 6y*+8y*+6-+ks 4-4y 1
1 -4- 4y 6y*+8y*+6+ko 447
1 4 -4y 6y +8y*+7+kyo
6 7 8 9 10

Diger alt matrisler (4.30) da verilen matrislerle aynidir.
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Boylece her tip mesnet durumunda, [4] matrisinin teskili igin gerekli olan alt matrisler

belirlenmis oldu.

Sayet matrisler elastik ankastre seklinde ise, (4.18) ifadesine gore :

2D
1¥2=
p.h

17:
12 2D

p.h

olarak hesaplanip, yerine koyulmalidir (Keskinel).



5. SONLU ELEMANLAR METODU

5.1 Sonlu Elemanlar Metodunun Kullanmildig: Yerler

Yap1 miihendisliginde; gubuk, plak, levha ve kabuklann ¢oziimiinde, zemin mekaniginde;
sevlerin gerilme analizinde, barajlarda ve tiinellerde, hidrolikte; viskoz akimda siirtiinme
maddelerinin taginiminda, dalga titresiminde kullanilmaktadir. (Koksal, 1995)

5.2 Avantajlan ve Diger Metodlara Ustiinliikleri

Snlu elemanlar metodu geometrik olarak ve malzeme olarak lineer ve non-lineer sistemlere
uygulanabilir. Yapi i¢in dort tipten bahsedebiliriz. Sistem lineer, malzeme lineer; sistem non-
lineer, malzeme lineer; sistem lineer, malzeme non-lineer; sistem ve malzeme non-lineer.
Herhangi bir gayri muntazam ve {iniform olmayan siur sartlarina uygulanabilir. Problemin
bityiikligii stnirlanmamugtir, computer ile ¢oziim yapmaya uygundur. Kompleks ¢éziimler ve
yiitksek dereceden problemler igin fizibildir. Sinir sartlan sistem hesabinda probleme en son
dahil edilir. (Koksal, 1995)

5.3 Hatalar

Idealizasyon hatalar; egri ve degisik geometrik sekiller dogru pargalarla ideallestirilmistir.
Eleman biyiikligii hatalar; sistemi kiigiik elemanlara bolmek daha dogru neticeler verir.
Buna kargilik problemin ¢oziim siiresi uzar. Eleman bi¢iminin segilmesi hatalan; diizgiin ve
simetrik elemanlar, diizgiin olmayan ve sivri kenarli sonlu elemanlardan daha iyidir.
Kabullerde yapilan hatalar; segilen deplasman fonksiyonlarinin tabiatinda bulunan hatalardir.
Yuvarlatma hatalan; yaklasimlar ve hesap esnasindaki degerlerin yuvarlatiimasindan olugan
hatalardir.

Sonlu elemanlarda hesap igin harcanan zaman daha fazla, hata oram ise daha azdir. Sonlu
farklarda ise hesap i¢in harcanan zaman daha az, fakat hata orami daha fazladir. Kesin
degerlere sonlu elemanlar yontemi ile bulunan sonuglar iistten yaklagmakta buna karsiik
sonlu farklar yontemi ile bulunan sonuglar alttan yaklagmaktadir. (Kéksal, 1995)

5.4 Temel Yaklasimlar
Sonlu elemanlar metodunda sirekli ortamlar aynk sistemler haline getirilerek ¢oziim
yapilabilir. Siirekli ortam, hayali gizgilerle veya yiizeylerle ayrik sekle getirilir Eleman sekli



siirekli ortam gekline benzer olmahdir. Elemanlarin diugiim noktalant ile birbirine bagh
oldugu farzedilir. Diigiim noktalarinin deplasmanlan veya bunlarin tiirevleri (dénme gibi)
problemin bilinmeyen parametreleri olarak segilir. Deplasman fonksiyonlan birim deplasman
durumlarnin lineer bir kombinezonudur. Kuvvetler diiiim noktalarina uygulanir. (Koksal,
1995)

5.5 Sonlu Elemanlar Metodu ile Coziim

1.Yapinin, birbirlerine digim noktalar: ile bagh kiigiik elemanlardan olustugu seklinde
idealizasyonu,

2.Deplasman fonksiyonunun segilmest, -

3.Her elemanin elastik ve geometrik ozelliklerinden faydalamilarakrijitliklerinin belirlenmesi,
4.Sistem rijitlik matrisinin olugturulmast,

5.Simir sartlarimin yerlestirilmesi

6.Denge denklemlerinin ¢éziimiiyle digtim noktalarindaki deplasmanlarin hesaplanmasi,
7.Gerilmelerin hesaplanmasi,

seklinde bir metod izlenerek ¢oziime gidilir.

[K] rijitlik matrisinin elde edilmesi de agagidaki gibidir.

1.1 deplasmanlar v’lar M deplasman fonksiyonu cinsinden yazilir.

{vi=Ml{c;}

2 Diigiim noktasindaki deplasmanlar genel koordinatlarda yazilir.

{vi=[Al{o}

3. {o} sabitleri {v} cinsinden yazilirsa,

{oa}={A"1{v}



4 Elemandaki € gekil degistirmeleri hesaplanir.
{e}=[Bl{a}
[B], [M] “nin diferensiyelinden elde edilir.
5.Gerilmeler bulunur.
{T}=(D] {e}=[DIBl{a}
[D]: Gerilme sekil degistirme matrisi.
6.Virtiiel deplasmanlar prensibi kullanarak eleman rijitlikleri asagidaki gibidir.

T: Gergek gerilmeler
& : Virtiiel sekil degistirmeler

Elemantal ig ig;

dwi = {7 || V]av
= (o] "[B] [D][Blaet

w = [awi =" [[B] D B}p]e

Dis is; W, =[a] " {8}

{8 }3[0‘]4 ‘ye kars1 kayan kuvvetler.

[a]_T :Birim matris (birim deplasmanlar 1, diger biitiin elemanlan 0 -sifir- yaparak
elde edilir).



I¢ ig ile dig isi birbirine egitleyerek;
o] " (8} = o] "[[[ Jo Y5kt
a " =1 oldugundan,

(8} =|[1BI0]Blb]a

K-

buradan da;

SRIEEET

[K] = [A“]T[K][A"] ifadesi ile diigiim noktasindaki momentler ve kuvvetler, elemanin

malzeme 6zellikleri ve geometrisi cinsinden ifade edilmis olur.
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5. BILGISAYAR PAKET PROGRAMI

Kompleks yapilarin analizi i¢in diizenlenmis bir ¢ok iki ve ii¢ boyutlu bilgisayar paket
programlart mevcuttur. Bu programlarin bir ¢ogu kat dosemeleri ve temellerin analizi
icindir. Iste biz de burada bu programlardan biri olan ve sonlu elemanlar metodu ile plak ve
bir plak tiirii olan, temel analizi yapan SAFE paket programim ele alacagiz. Son boliimde ise
bu paket program ile ¢6ziilmiis bir 6rnek bulacaksmiz.

Bu amagla yapilmig olan programlarin kabul etmedikleri plak analizinin tabiatindaki bazi
karrekteristikler agagida verilmektedir. Bundan dolayr bu program problemlerde 6nemli
o6l¢iide galigma saati ve kesinlik kazandirmaktadir ;

-Bir ¢ok plak sistemleri basit geometriye sahiptir. Bunlar yatay kiriglerle, kolon veya
duvarlarla desteklenmis yatay plaklan igermektedir.

-Plak sistemine yiikleme, sinirlandiriimig formdur. Momentler plak lizerine temel tizerindeki
sismik kuvvetlerden dolay: olan ¢evirme momenti gibi etki ederler. Bu da plak sisteminin
diizlem dis1 etkisine sebep olur. Yiizeysel yiiklemelerin, ¢izgisel yiiklemelerin ve noktasal
yiiklemelerin tammlanmasimin 6zel opsiyonlan data girisinde 6nemli kolayhktir.

-Plak yiizeysel oldugundan ¢ikt1 kagidinin yiizeyi, tam grafik goruntiileri dikdortgen 1zgara
ile plak sisteminin agiklanmasina uygundur.

-Plak sistemlerin sonlu elemanlar analizi, genelde ¢oziimlenmesi gereken biyiik sayida
denklemler dogurur. Bu amaglh en biiyiik programlar bu kapasitedeki sistemleri alamazlar.
Bunun ¢6ziimii ¢ok bilyik zaman alir. Bu da kolay ve ekonomik olmayan ¢oziimler
dogurur. Bu programin ¢oziim teknigi 6zel 1zgara geometrisi avantajim getirir. Hesaplamada
10-30 garpan azaltma yapar. Bu da miihendisler igin daha fizibildir.

SAFE sisteminin en canalic1 noktalars; kolayhgi, kapasitesi, hizi ve kesinligidir.

SAFE sistemi diizensiz geometrili plaklan, disiik dosemeleri, plaktaki delikleri, kenar ve
gomiilmiis kirigleri ve degisik kalinliktaki plaklan ele alir.

Bu paket program iki kisimdan olusur;

SAFE : Sonlu elemanlar metodu ile plak ve temel analizi

SAFERC : SAFE kismunda analizi yapilan plak ve temellerin betonarme analizi
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5.1 SAFE Paket Programmn Calitirilmasi

Bu boliimde SAFE programinin nasi yiiradigi gosterilecektir.

DOS i¢inde EDIT yazim programu galistinlarak agagidaki girdiler hazirlanacaktir.

5.1.1 Bagshk bilgisi

Her satin 70 karektere kadar olan iki satirhk bilgi.Bu bilgi ¢iktilara baghk olacaktir ve her

sayfada goziikecektir.

5.1.2 Kontrol bilgisi

Ug satirlik bir bilgi satini hazirlanacaktir ve her zaman gereklidir.
5.1.2.1 Is bilgisi

Bu bilgi satin agagidaki formda hazirlanacaktir.

IMAX JMAX NBMP NSLB NSP NREL NLD

NPST  NTYP
Bu 10 bilgi tek bir bilgi satint olarak girilmelidir.

IMAX : I eksenindeki ag noktalarmnin sayisi

IMAX : J eksenindeki ag noktalarinin sayisi

NBMP : Kirig 6zellik tipi sayis

NSLB : Dégeme 6zellik tipi sayist

NSP : Mesnet 6zellik tipi sayist

NREL : Serbestlifin mevcutiyetini gosteren belirteg
NLD : Yiikleme durumu sayisi

NITER : Gerilme olmama hali tekran

NMW . Cikt1 sayfasinin genigligindeki karekter sayisi
NPST : Iligkin dosya belirteci

=0 Uzun dosya olugtur
=1 Kisa dosya olugtur

NITER NMW
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NTYP : Déseme eleman tipi igin belirteg
=0 Ince plak
=1 Kalin plak

5.1.2.2 Girdi kontrol bilgileri

Asagidaki formda bilgi satint olugturulacaktir.

IIB OS IR IIP IL

: Kirig konum bilgisi igin belirteg

: Déseme konum bilgisi i¢in belirteg

: Mesnet konum bilgisi igin belirteg

: Serbestlik konum bilgisi i¢in belirteg

EEREE

: Yiiklemenin uygulandigi konum bilgisi i¢in belirteg
5.1.2.3 Cikt1 kontrol bilgisi
Asagidaki formda bilgi satinn olugturulacaktir.

IDv IDI IDJ IBM IBT IBS 1ISI 1ISJ IS ISVI
IRI MD MB MS MR

Deplasmanlar elemanlar i¢in ;

IDV : Diigey deplasman igin belirteg

IDI : I eksenindeki dénme igin belirteg

IDJ : J eksenindeki donme i¢in belirteg
Kirig kuvvetleri igin ;

IBM : Kirig momentleri (M) i¢in belirteg

IBT : Kinig burulmalan (T) i¢in belirteg

IBS : Kirig kesme kuvvetleri (V) igin belirteg
Dégeme kuvvetleri igin ;

ISVI IRV

ISI : I gerilmelerinin sebep oldugu momentler (MII) igin belirteg
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ISJ : J gerilmelerinin sebep oldugu momentler (MJJ) igin belirteg
IS : Burulmanin sebep oldugu momentler (MI1J) i¢in belirteg
ISVI : Diizlem dig1 kesme kuvvetleri (VII) i¢in belirteg

ISV] : Diizlem dig1 kesme kuvvetleri (VIJ) igin belirteg
Reaksiyonlar igin ;

IRV : Diigey reaksiyonlar ve reaktif yiizey basinglan i¢in belirte¢
IRI : I eksenindeki reaktif momentler igin belirteg

IRJ : J eksenindeki reaktif momentler i¢in belirteg

Bosluklar i¢in ;

MD : Deplasmanlar igin belirteg

MB : Kirig kuvvetleri igin belirteg

MS : Déseme kuvvetleri i¢in belirteg

MR : Reaksiyonlar i¢in belirteg

5.1.3 Ag tamimlama bilgisi

5.1.3.1 I ekseni ag tammmlamasi

Her biri en fazla 8 veriden olugan agagidaki satirlan olugturulacaktir.

SI1 SI2  SI3 e, SI8

SI9  SII0  SII1 .o, SI16

SL s SIMAX

SI1 : I=1 ve I=2 ag noktalan arasindaki mesafe
S12 : I=2 ve I=3 ag noktalan arasindaki mesafe
SI3 : I=3 ve I=4 ag noktalan arasindaki mesafe

.....................................................................

SI8 : I=8 ve I=9 ag noktalan arasindaki mesafe
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5.1.3.2 J ekseni ag tanimlamasi

Her biri en fazla 8 veriden olusan agagidaki satirlart olusturulacaktir.

SIT  SJ12 SI3 SJ8

SJO  SJ0 SJIT ., SI16

ST e SIMAX

SJ1 : J=1 ve J=2 ag noktalan arasindaki mesafe
SJ2 : J=2 ve J=3 ag noktalan arasindaki mesafe
SI3 : J=3 ve J=4 ag noktalan arasindaki mesafe
SJ8 : J=8 ve J=9 ag noktalan arasindaki mesafe

5.1.4 Yapisal elemanlar ozellik bilgisi

5.1.4.1 Kiris ozellik bilgisi

Asagidaki formda bilgi satir1 olugturulacaktir.
MB E P \ XJ] XI AV

- Kiris tipi sayisi

: Elastisite modiili
: Poisson orani

: Birim agirhik

: Burulmaya ait sabit

5ag~um§

: Atalet momenti

>

\" : Kesme alam



68

5.1.4.2 Plak ozellik bilgisi

Asagidaki formda bilgi satin olugturulacaktir.
MP E P w M T TO

MP : Plak tip1 sayis1

E : Elastisite modiili

P : Poisson orant

w : Birim agurlik

T : Iistikametindeki egilme i¢gin efektif kahnhk
T1 : J istikametindeki egilme i¢in efektif kalinhk
T : Burulma i¢in efektif kalinhk

5.1.4.3 Mesnet dzellik bilgisi

Asagidaki formda bilgi satin olusturulacaktir.
MS ST XV XRl XR2

MS : Mesnet tipi say1si

ST : Mesnet tipi
=P Noktasal mesnet
=L Cizgisel mesnet

=S Yizeysel mesnet

XV : Diigey deplasman sabiti
XR1 : Donme deplasmam: sabiti
XR2 : Dénme deplasman sabiti

5.1.5 Yapisal eleman konum bilgisi

5.1.5.1 Kiris konum bilgisi
Asagidaki formda bilgi satinn olugturulacaktir.
IHED It 2 J1 J2 IB



IHED
I
2
11
J2
IB
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: Kullanic1 agiklama bilgisi (son satirda END kelimesi)
: Kirig elemanlan dizisinin baglangicindaki I ordinat:

- Kirig elemanlan dizisinin sonundaki I ordinati

: Kirig elemanlan dizisinin baglangicindaki J ordinati

: Kirig elemanlan dizisinin sonundaki J ordinatt

: Kirig elemanlarinin kesit 6zellik tanitim numarasi

5.1.5.2 Dogseme konum bilgisi

Asagidaki formda bilgi satin olugturulacaktir.

IHED I1

IHED
I1
12
J1
J2
IS

2 J1 J2 IS

: Kullanic: agiklama bilgisi (son satirda END kelimesi)

: Dégeme elemanlan dizisinin baglangicindaki I ordinati
: Dégeme elemanlan dizisinin sonundaki I ordinatt

: Déseme elemanlan dizisinin baslangicindaki J ordinati
: Dégeme elemanlan dizisinin sonundaki J ordinat:

: Dogeme elemanlarinin kesit 6zellik tanitim numarast

IS = 0 degeri dogeme igindeki agikliklari tammlanmasi veya dogseme
bolgesinin ihmal edilmesi igin kullanilir

5.1.5.3 Mesnet konum bilgisi

Asagidaki formda bilgi satin olugturulacaktir.

IHED STP

IHED
STP

Il I2 J1 J2 ISP

: Kullanic1 agiklama bilgisi (son satirda END kelimesi)
: Mesnet tipi

=P Noktasal mesnet
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=L Cizgisel mesnet

=8 Yizeysel mesnet

I : Mesnet elemanlan bolgesinin baglangicindaki I ordinati
12 : Mesnet elemanlan bolgesinin sonundaki I ordinati

J1 : Mesnet elemanlan boélgesinin baglangicindaki J ordinati
2 : Mesnet elemanlan bolgesinin sonundaki J ordinati

ISP : Mesnet 6zellik tanimlama numarast

5.1.5.4 Serbestlik konum bilgisi

Asa@idaki formda bilgi satirt olugturulacaktir.
IHED I1 12 I J2 KD

HED : Kullanici agiklama bilgisi (son satirda END kelimest)
I1 : Serbestlik bolgesinin baglangicindaki I ordinatt

I2 : Serbestlik bolgesinin sonundaki I ordinati

J1 : Serbestlik bolgesinin baglangicindaki J ordinati

12 : Serbestlik bolgesinin sonundaki J ordinatt

KD : Serbestlik kodu (ii¢ haneli)

=0 Diigam noktas: stireksizligi yok

=1 Digiim noktas: siireksizligi saglantyor
1.hane : digey deplasman kodu
2. hane: I eksenindeki donme kodu

3. hane: J eksenindeki donme kodu

5.1.5.5 Yiikleme bilgisi

5.1.5.5.1Yiikleme durumu kontrol bilgisi satirn

Yiikleme durumu i¢in agagidaki formda bir bilgi satin1 olugturun.
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CASE LCN SWM

CASE : “CASE” kelimesi
LCN : Yiikkleme durumu numarasi
SWM : Bu yiikleme durumu igin yapisal 6zgiil agirhk ¢arpam

5.1.5.5.2 Yiikleme durumu bashk bilgisi

En fazla 70 karektere kadar olabilen bu yiikleme durumu igin baglik satir1.

5.1.5.5.3 Yiikleme tamitim bilgisi

Bu bilgi satin agagidaki formda hazirlanmalidir.
IHED LTP 11 I2 J1 J2 FK XM1 XM2

IHED : Kullanic1 agiklama bilgisi (son satirda END kelimesi)

I : Tammlanmig olan yiikleme bolgesinin baglangicindaki I ordinati
2 : Tanimlanmis olan yiikleme bolgesinin sonundaki I ordinati

n : Tamimlanms olan yiikleme bolgesinin baglangicindaki J ordinatt
2 : Tamimlanmug olan yikleme bolgesinin sonundaki J ordinati

FK : Diigey yukleme

XM1 : Moment 1

Eger LTP =S ise gegin

XM2 : Moment 2
Eger LTP =L veya S ise gegin
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5.2 Safe Problemin Coziimii

Daha once EDIT yazilm programinda hazirlanmig olan bu dosya KATI1 ismi ile
kaydedilsin. Paket programin bu girdi bilgileri ile ¢aligtinlmasi igin, gene DOS ortaminda ve
SAFE ana dosyast iginde ;

C:>SAFE\SAFE KAT1

komutu verilir. Bu komutla paket program KAT1 dosyas: ile bilgileri verilen problemi
¢Ozer. Bu ¢6ziim sonucunda ;

KAT1.EKO

KAT1.DSP

KAT1.FRC

KAT1.SUM

KAT1.PST

dosyalarini verir. Bu dosyalarin igeriklerini gene EDIT yazilim programindan alabiliriz.

KAT1.EKO dosyasi verilen bilgilerin diizenlenmig halini kontrol amagh verir.

KAT1.DSP dosyast her bir yiikleme durumu igin diisey deplasmanlan ve donmeleri

verir. Ayrica diisey reaksiyonlar ile I ve J eksenlerine gére reaksiyon momentlerini, nokta ve
cizgisel mesnetlere bagh olarak reaktif yiizey basing¢lanm verir.

KAT1.FRC dosyas: I ve J istikametinde kiri momentleri ve kesme kuvvetlerini, I ve J
gerilmelerinin sebep oldugu plak momentlerini verir.

KAT1.SUM dosyas tiim bu bilgilerin 6zetini vermektedir.

5.3 SAFERC Programm Calitirdmasi

Bu bolimde SAFE programu ile girilen bilgiler ile beraber, hazirlanacak olan SAFERC
dosyastnin beraber ¢ahsarak bu plagin betonarme analizinin yapilmas: saglanacaktir.
DOS i¢inde EDIT yazim program gahigtinlarak agagidaki girdiler hazirlanacaktir.

5.3.1 Bashk bilgisi
Her satir1 70 karektere kadar olan iki satirlik bilgi.Bu bilgi ¢iktilara baghk olacaktir ve her
sayfada goziikecektir.
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5.3.2 Kontrol bilgisi

Ug satirlik bir bilgi satin hazirlanacaktir ve her zaman gereklidir.

5.3.3 iy bilgisi

Bu bilgi satinn agagidaki formda hazirlanacaktir.

NLC NRBP IRBP NRSP IRSP NSEGI NSEGJ
MOM

Bu 11 bilgi tek bir bilgi satin olarak girilmelidir.

NLC : Yiik kombinasyonlan sayisi
NRBP : Betonarme kirig 6zellik sayist
IRBP : Kirig konum tamimlama sembolii

=0 tammlanan kirig yok
=1 kirig tanimlanmig
IPBP : Kirig konumu ¢ikt1 belirteci
=1 Kins konumu ¢iktis1 isteniyor
=0 Kir konumu ¢iktisi istenmiyor
NRSP : Betonarme plak 6zellik tipi sayist
IRSP : Plak konum tammlama sembolii
=0 tammlanan plak yok
=1 plak tammlanmig
IPSP : Plak konumu ¢ikt1 belirtect
=1 Plak konumu ¢iktis1 isteniyor
=0 Plak konumu ¢iktis1 istenmiyor

NSEGI : I istikametindeki boliim sayist

NSEGJ : J istikametindeki béliim sayist

NMW : Ciktr sayfasinin genislifindeki karekter sayist
NUN : Kullanilan birim

=E Ingiliz birim sistemi
=M MKS metrik birim sistemi
=§ SI metrik birim sistemi

NMW NUN IMAP
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IMAP . Alt ve st bilgiler i¢in belirteg

=0 Alt ve iist bilgiler beraber yazdirlsin

=1 Al ve st bilgiler ayrn ayn yazdirilsin
IMOM : Momentler ve kesme kuvvetleri igin belirteg

=1 Momentleri ve kesme kuvvetleri yazdirilsin

=0 Sadece betonarme yazdirilsin

5.3.4 Yiikleme kombinasyonu bilgileri

5.3.4.1 Yiikleme kombinasyonu kontrol bilgisi satir1

Asagidaki formda bilgi satin1 olugturulacaktir.
COMBO LCN

COMBO : COMBO kelimesi
LCN : Yiikkleme kombinasyonu sayist

5.3.4.2 Yiikleme kombinasyonu bashk bilgisi

Bu yiikleme kombinasyonunun agiklayici bilgisi iginbir bilgi satin hazirlanacaktir. Bu bilgi
satiri en fazla 70 karekter olmalidir.

5.3.4.3 Yiikleme kombinasyonu tanimlama bilgisi

Asagidaki bilgi satir olugturulmalidir (en son satir END kelimesi olmahdir).
IHED LD  FACT

IHED : Kullanic1 tanimlama bilgisi veya son satirda “END” kelimesi
LD : SAFE analizi yiikkleme durumu sayis
FACT : Yiikkleme durumu garpan



75

5.3.4.4 Kiris betonarme ozellik bilgisi

Asagidaki formda bir bilgi satint tegkil edilecektir.

M B D BF DS CT CB FC FY FYS FCS
M - Kiris tipi sayist
B . Kirig genigligi
D - Kirig yiksekligi
BF : Tablah baglik efektif genisligi
.- DS : Tabla kalinh@:
CT : Basing donatis1 pas pay1
CB : Cekme donatisi pas pay1
FC : Betonun karekteristik kirlma mukavemeti
FY : Celigin akma simint
FYS : Kesmeye galigan ¢eligin akma simin
FCS : Kesmeye ¢alisan betonun karekteristik kirilma mukavemeti

5.3.4.5 Plak betonarme ézellik bilgisi

Asagidaki formda bir bilgi satin tegkil edilecektir.
M T CTI CTJ] CBI CBJ FC FY

M : Plak tipi sayis1

T : Plak kalinlig

CTI : Iistikametindeki basing donatisi pas payr
CTI : Jistikametindeki basing donatisi pas pay
CBI : Iistikametindeki ¢ekme donatisi pas payi
CBJ : J istikametindeki gekme donatisi pas payi
FC : Betonun karekteristik kinlma mukavemeti

FY : Betonarme ¢eligin akma siir
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5.3.4.6 1 istikameti boliim bilgisi

5.3.4.6.1 1 istikameti b6liim kontrol bilgisi

Asagidaki formda bir bilgi satin tegkil edilecektir.
M NSTR I1 12

M : Iistikameti boliim numarasi

NSTR - I istikametindeki boliimde bulunan geritlerin numarasi
Il : Boliimiin baglangicindaki I ag numarasi

12 : Boliimiin sonundaki I ag numaras

5.3.4.6.2 Serit kontrol bilgisi

Asagidaki formda bir bilgi satir1 tegkil edilecektir.
N ID = 2

N . Serit tammlama numarast

ID : Serit tammlama bilgisi

11 : Seritin baglangicindaki J ag numarasi
12 : Seritin sonundaki J ag numarast

5.3.4.7 J istikameti boliim bilgisi

5.3.4.7.1 J istikameti boliim kontrol bilgisi

Asagidaki formda bir bilgi satin tegkil edilecektir.
M NSTR 1 2

M : Jistikameti bolim numarasi
NSTR : J istikametindeki béliimde bulunan seritlerin numarasi
n : Boliimiin baslangicindaki J ag numarasi
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J2 : Bolimiin sonundaki J ag numarast

5.3.4.7.2 Serit kontrol bilgisi

Asagidaki formda bir bilgi satir1 tegkil edilecektir.
N ID 11 12

N : Serit tanimlama numarasi
ID : Serit tanimlama bilgist
I1 : Seritin baglangicindaki I ag numarasi

12 : Seritin sonundaki I ag numarast

5.4 SAFERC Probleminin Coziimii

EDIT yazilim programinda hazirlanmig olan bu dosyaya KATRCI1 ismi verilsin. Paket
programin bu girdi bilgileri ile ¢alistinilmasi igin, gene DOS ortaminda ve SAFE ana dosyast
i¢inde ;

C:>SAFE\SAFERC KATRC1 KAT1

komutu verilir. Bu komutla paket program KATRCI dosyasi ile bilgiler1 verilen problemi
¢oOzer. Bu ¢6ziim sonucunda ;

KAT1.0UT

¢ikt1 dosyasin verir.

KAT1.0UT dosyast KAT1 dosyast ile daha 6nceden verilmis olan bilgilerin ve daha sonra
da KATRC1 dosyasi ile verilen bilgilerin kontrol bilgilerini verir. Ayrica I ve J istikametleri
i¢in kirig ve plak betonarme donatt miktarlarim1 vermektedir.
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6. SAYISAL UYGULAMA

Dért kenarindan kiriglerle gevrili, 6 adet kolon {izerine oturan ve ortasinda agiklik bulunan
plak, radyejeneral bir tamele oturmaktadir. Bu bolimde agagida bilgileri verilen sistemin
deplasmanlari, momentleri, kesme kuvvetleri ve betonarme analizine ait SAFE paket

program ile ¢éziilmiis bir 6rnek bulacaksimz.

Kat yiiksekligi :280m
Normal kat plak kalinligs : 0.15m
Temel plak kalinlig: : 0.50m
Kolon boyutlar : 030x030m
Kiris boyutlan : 0.25x0.50 m (disey)
Plak igindeki boslu boyutlan 0 1.25x2.50m
Betonun elastisite modiilii 0 2.85x10° t/ m?
Poissen orani . 0.15
Betonun birim agirhg: : 2.50t/m?
Pas pay1 : 0.03m
Kullanilan ¢elik donat: - BCIII
Kullanmilan beton : BS20
Betonun karekteristik basing dayan. : 2000 t / m*
Celigin akma gerilmesi : 4200t/ m’
Zemin yatak katsayist : 1500t/ m’
Yiik katsayilan

Daimi yiik i¢in : 1.40

Hareketli yiik i¢in : 1.60

Hareketli yiik i¢in birim agirh ¢arpami: 0.523 t/ m2
Daimi yiik i¢in birim agirh carpam  : 0.200 t/ m2
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Slab Analysis by the Finite Element Method
Version 5.50
Copyright (C) 1980-1995
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 1
PROGRAM: SAFE/FILE:NU1 .EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

J OB CONTROL INFORMATION

NUMBER OF GRID POINTS ON I-AXIS---m--=m---=-=-- 9
NUMBER OF GRID POINTS ON J-AXIS----~---------- 17
NUMBER OF BEAM SECTION PROPERTIES------------- 1
NUMBER OF SLAB SECTION PROPERTIES------------- 1
NUMBER OF SUPPORT PROPERTIES~----------------- 1
FLAG INDICATING EXISTENCE OF RELEASES-~------- 0
NUMBER OF LOAD CASES---~-------w-cceoccnmoanoa- 2
NUMBER OF ITERATIONS FOR NO-TENSION SUPPORTS-- 0
MAXIMUM WIDTH OF OUTPUT PAGE-~-------~--=--~--- 80
POST PROCESSING FILE FLAG-----~=----~-----~--- 0
TYPE OF PLATE BENDING ELEMENT FORMULATION-~--- 0

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 2
PROGRAM: SAFE/FILE:NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

INPUT PRINT FLAGS

FLAG FOR GENERATED BEAM LOCATION DATA---~- 0

FLAG FOR GENERATED SLAB LOCATION DATA----

FLAG FOR GENERATED SUPPORT LOCATION DATA----

o B R

FLAG FOR GENERATED RELEASE LOCATION DATA----

FLAG FOR GENERATED APPLIED LOAD DATA---- 0
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
PROGRAM: SAFE/FILE :NUL1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

OUTPUT PRINT FLAGS

PRINT FLAGS FOR DISPLACEMENT COMPONENTS

VERTICAL DISPLACEMENTS------rrececcc e m e e e
ROTATIONS ABOUT THE I-AXIS-~-----memmecoeoooo
ROTATIONS ABOUT THE J-AXIS--------ce—c—o—ooeoeee

o Oh

PRINT FLAGS FOR BEAM FORCES

=
O
bS]
g
[¢e]
1
1
1
1
H
1
H
1
1
1
t
1
1
1
1
1
1
1
1
1
i
i
1
1
[}
1
[}
]
1
[}
1
]
]
1
]
t
1
NON

PRINT FLAGS FOR SLAB FORCES

MOMENTS CAUSING I-DIRECTION STRESSES (MII)--
MOMENTS CAUSING J-DIRECTION STRESSES (MJJ)--
TWISTING MOMENTS (MIJ) -----=====mmm=mme-a-m-
OUT-OF-PLANE SHEARS (VII)--=--==----=--=m-mm-
OUT-OF-PLANE SHEARS (VJJ) =----~--=-----————-

[eNoRal VRN

PRINT FLAGS FOR REACTION COMPONENTS

VERTICAL REACTIONS & REACTIVE PRESSURES-----
ROTATIONAL REACTIONS ABOUT THE I-AXIS-------
ROTATIONAL REACTIONS ABOUT THE J-AXIS-------

ooOoN

OUTPUT SPACING FLAGS

FLAG FOR DISPLACEMENTS-----=---=-=-==c--=c=- 8
FLAG FOR BEAM FORCES---------==-----c-cocemun 6
FLAG FOR SLAB FORCES-------m=-==---cmco-man- 6

FLAG FOR REACTIONS---=-c--=cmmmmmmmemeeooo 6

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4
PROGRAM: SAFE/FILE :NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

BASIC GRID DIMENSTIONS

GRID SPACINGS IN I-DIRECTION

0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625

GRID SPACINGS IN J-DIRECTION

0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625
0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625



- ASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 5
cst / Sarw SLER AP B PROGRAM: SAFE/FILE :NU1.EKO
ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS
BEAM PROPERTTIES

ID E NU U J I AV

1 0.2850E+07 0.1500 0.2500E+01 0.0000E+00 0.2600E-02 0.1042E+00

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE

PROGRAM: SAFE/FILE:NU1.EKQ
ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SLAB PROPERTTIES

D E NU U TII TJJ TIJ
1 0.2850E+07 0.1500 0.2500E+01 0.150 0.150 0.150

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE

PROGRAM: SAFE/FILE :NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS

SLAB PROPERTTIES

ID E NU U TII TJJ TIJ

1 0.2850E+07 0.1500 0.2500E+01 0.150 0.150 0.150
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 7
PROGRAM: SAFE/FILE :NU1.EXO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS
SUPPORT PROPERTTIES
ID ITYP Kv KR1 KR2

1 P 0.9161E+05 O0.1059E+05 O0.1059E+05

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 8
PROGRAM: SAFE/FILE:NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU /

BIRIMLER MKS

BEAM LOCATION DATA

HED I1 I2 Ji J2 IT
KIRIS1 1 9 1 1 1
KIRIS2 1 1 1 9 1
KIRIS3 9 9 1 9 1
KIRIS4 1 1 9 17 1
KIRISS 9 9 9 17 1
KIRIS6 1 9 17 17 1

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 9
PROGRAM : SAFE/FILE :NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS

SLAB LOCATION DATA
HED I1 I2 Jl J2 iT

TIP 1 9 1 17 1
ACIK 3 7 8 10 0
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 10
PROGRAM: SAFE/FILE :NU1 .EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

LOCATION OF SLAB ELEMENTS

I-SPACE 1 2 3 4 5 6 7 8

J-SPACE
1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 1
7 1 1 1 1 1 1 1 1
8 1 1 1 1
9 1 1 1 1
10 1 1 1 1 1 1 1 1
11 1 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1
13 1 1 1 1 1 1 1 1
14 1 1 1 1 1 1 1 1
15 1 1 1 1 1 1 1 1
16 1 1 1 1 1 1 1 1
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 11
PROGRAM: SAFE/FILE :NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS

SUPPORT LOCATION DATA

HED TYPE I1 I2 Jl J2 IS
KOLONA1l P 1 1 1 1 1
KOLOND1 P 9 9 1 1 1
KOLONA3 P 1 1 9 9 1
KOLOND3 P 9 9 9 9 1
KOLONAS )4 1 1 17 17 1
KOLOND5 P 2 9 17 17 1
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 12
PROGRAM: SAFE/FILE :NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS
LOCATION OF SUPPORTS

I-GRID 1 2 3 4 5 6 7 8 9
J-GRID

1 111 1i1

2

9 111 111
10
11
12
13
14
15
16
17 111 111

J-GRID
I-GRID 1 2 3 4 5 6 7 8 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 13
PROGRAM: SAFE/FILE:NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

LOADING DATA FOR CASE 1
SELF WEIGHT MULTIPLIER 1.000

UNIFORM DAIMI YUK ICIN 1.4T/M2

HED TYPE I1 12 Jl J2 Fz M1 M2

DAIMI S 1 9 1 17 1.40000

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE fINITE ELEMENT METHOD PAGE 14
s PROGRAM : SAFE/FILE :NU1.EKO

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

LOADING DATA F OR CASE 2
SELF WEIGHT MULTIPLIER 0.000

UNIFORM HAREKETLI YUK ICIN 1.6T/M2

HED TYPE I1 12 Jdl J2 FZ M1 M2

HAREKETL S 1 9 1 17 1.60000



CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE

89

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS

VERT

LOAD

J-GRID
1
2

10
11
12
13
14
15
16
17

J-GRID

ICAL
CASE

I-GRID

I-GRID

DISPLACEMENT

1

0.0001
0.0005
0.0009
0.0012
0.0012
0.0011
0.0008
0.0004
0.0003
0.0004
0.0008
0.0011
0.0012
0.0012
0.0009
0.0005

0.0001

0.0006
0.0019
0.0031
0.0039
0.0043
0.0044
0.0041
0.0035
0.0030
0.0035
0.0041
0.0044
0.0043
0.0039
0.0031
0.0019
0.0006

0.0011
0.0032
0.0049
0.0062
0.0070
0.0072
0.0071
0.0068
0.0066
0.0068
0.0071
0.0072
0.0070
0.0062
0.0049
0.0032

0.0011

0.0015
0.0040
0.0061
0.0077
0.0087
0.0092
0.0093

0.0093

0.0093
0.0093
0.0092
0.0087
0.0077
0.0061
0.0040

0.0015

1

PROGRAM: SAFE/FILE:NU1.DSP

0.0017
0.0042
0.0065
0.0082
0.0093
0.0099
0.0101

0.0101

0.0101
0.0101
0.0099
0.0093
0.0082
0.0065
0.0042

0.0017

0.0015
0.0040
0.0061
0.0077
0.0087
0.0092
0.0093
0.0093

0.0093
0.0093
0.0092
0.0087
0.0077
0.0061
0.0040

0.0015

.0011
.0032
.0049

0.0062

o O O O O o o o

O o O ©O o

.0070
.0072
.0071
.0068
.0066
.0068
.0071
.0072
.0070
.0062
.0049
.0032

.0011
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 2
PROGRAM : SAFE/FILE :NU1.DSP

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

VERTICATL DISPLACEMENTS

Loanb» CASE i

I-GRID 8 9
J-GRID

1 0.0006 0.0001

2 0.0019 0.0005

3 0.0031 0.0009

4 0.0039 0.0012

5 0.0043 0.0012

6 0.0044 0.0011

7 0.0041 0.0008

8 0.0035 0.0004

) 0.0030 0.0003

10 0.0035 0.0004
11 0.0041 0.0008
12 0.0044 0.0011
13 0.0043 0.0012
14 0.0039 0.0012
15 0.0031 0.0009
16 0.0019 0.0005
17 0.0006 0.0001

J-GRID

I-GRID 8 °
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
PROGRAM: SAFE/FILE:NU1.DSP

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

VERTICAL DISPLACEMENTS

LOAD CASE 2

I-GRID 1 2 3 4 5 6 7
J-GRID

1 0.0001 ..0.0005 0.0010 0.0013 0.0014 0.0013 0.0010

2 0.0004 0.0017 0.0028 0.0035 0.0037 0.0035 0.0028

3 0.0007 0.0027 0.0043 0.0054 0.0058 0.0054 0.0043

4 0.0010 0.0034 0.0055 0.0068 0.0073 0.0068 0.0055

5 0.0010 0.0038 0.0062 0.0078 0.0083 0.0078 0.0062

6 0.0009 0.0039 0.0065 0.0082 0.0088 0.0082 0.0065

7 0.0006 0.0036 0.0064 0.0083 0.0090 0.0083 0.0064

8 0.0003 0.0031 0.0061 0.0083 0.0091 0.0083 0.0061

2 0.0002 0.0027 0.0059 0.0059

10 0.0003 0.0031 0.0061 0.0083 0.0091 0.0083 0.0061
11 0.0006 0.0036 0.0064 0.0083 0.0090 0.0083 0.0064
12 0.0009 0.0032 0.0065 0.0082 0.0088 0.0082 0.0065
13 0.0010 0.0038 0.0062 0.0078 0.0083 0.0078 0.0062
14 0.0010 0.0034 0.0055 0.0068 0.0073 0.0068 0.0055
15 0.0007 0.0027 0.0043 0.0054 0.0058 0.0054 0.0043
16 0.0004 0.0017 0.0028 0.0035 0.0037 0.0035 0.0028
17 0.0001 0.0005 0.0010 0.0013 0.0014 0.0013 0.0010

J-GRID

I-GRID 1 2 3 4 5 6 7
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS

VERTICATL

LOAD

J-GRID
1

2

10
11
12
13
14
15
16
17

J-GRID

CASE

I-GRID

I-GRID

0.0005
0.0017

o

.0027

o

.0034
0.0038
0.0039
0.0036
0.0031
0.0027
0.0031
.0036
.0039
.0038
.0034
.0027
.0017

0.0005

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

ACEMENTS

.0001
.0004
.0007
.0010
.0010

.0009

0006
0003
0002
0003
0006
0009
0010
0010
0007
0004
0001

PROGRAM: SAFE/FILE :NU1.DSP
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 5
PROGRAM : SAFE/FILE :NU1.DSP

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

VERTICAL REACTIONS

LOAD CASE 1

I-GRID 1 2 3 4 5 6 7 8 9
J-GRID

1 -11.23 -11.23

2

Lo A W ) R | Y

9 -23.04 -23.04
10
11
12
13
14
15
16
17 ~-11.23 -11.23

J-GRID
I-GRID 1 2 3 4 5 6 7 8 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 6
PROGRAM: SAFE/FILE:NU1.DSP

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

VERTICAL REACTIONS

LOAD CASE 2

I-GRID 1 2 3 4 5 6 7 8 9
J-GRID

1 -9.01 -9.01

2

9 -19.49 -19.49
10
11
12
13
14
15
16
17 -9.01 -9.01

J-GRID
I-GRID 1 2 3 4 5 6 7 8 2
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 1
PROGRAM: SAFE/FILE :NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

MOMENTS IN I-BEAMS

LOAD CASE 1

I-SPACE 1 2 3 4 5 6 7 8
J-GRID

-3.25 0.86 3.71 5.17 5.17 3.71 0.86 -3.25

N S

N 6 !

10
11
12
13
14
15
16
17 -3.25 0.86 3.71 5.17 5.17 3.71 0.86 =-3.25

J-GRID
I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 2
PROGRAM: SAFE/FILE:NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SHEARS IN I -BEAMS

LOAD CASE 1

I-SPACE 1 2 3 4 5 6 7 8
J-GRID

1 7.22 5.43 3.36 1.13 -1.13 -3.36 -5.43 -7.22

2

[ W ¥ ) B

10

11

12

13

14

15

16

17 7.22 5.43 3.36 1.13 -1.13 -3.36 -5.43 -7.22

J-GRID
I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
PROGRAM: SAFE/FILE :NUl.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

MOMENTS IN I -BEAMS

LOAD CASE 2

I-SPACE 1 2 3 4 5 6 7 8
J-GRID

1 -2.74 0.71 3.12 4.36 4.36 3.12 0.71 -2.74

10

11

12

13

14

15

16

17 -2.74 0.71 3.12 4.36 4.36 3.12 0.71 -2.74

J-GRID
I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4
PROGRAM: SAFE/FILE :NUL . FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SHEARS IN I-BEAMS

LOAD CASE 2 e

I-SPACE 1 2 3 4 5 6 7 8 o4
J-GRID -

1 6.04 4.59 2.84 0.96 -0.96 -2.84 -4.59 -6.04

2

[ )N ¥ ) B

~3

10
11
12
13
14
15
16
17 6.04 4.59 2.84 0.96 -0.96 -2.84 -4.59 -6.04

J-GRID
I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 5
PROGRAM: SAFE/FILE :NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

MOMENTS IN J-BEAMS

LOAD CASE 1

I-GRID 1 2 3 4 5 6 7 8 9
J-SPACE

1 -2.38 -2.38

2 0.99 0.99

3 3.21 3.21

4 4.11 4.11

5 3.64 3.64

6 1.78 1.78

7 -1.38 -1.38

8 ~4.94 -4.94

9 -4.94 -4.94

10 -1.38 -1.38

11 1.78 ‘ 1.78

12 3.64 3.64

13 4.11 4.11

14 3.21 3.21

15 0.99 0.99

16 -2.38 -2.38
J-SPACE

I-GRID 1 2 3 4 5 6 7 8 9
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CS1I / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 6
PROGRAM: SAFE/FILE :NUL.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SHEARS IN J-BEAMS

LOAD CASE 1

I-GRID 1 2 3 4 5 6 7 8 9
J-SPACE
1 6.01 6.01
2 4.39 4.39
3 2.44 2.44
4 0.35 0.35
5 -1.81 -1.81
6 -3.96 -3.96
7 -5.78 ~5.78
8 -4.78 -4.78
9 4.78 4.78
10 5.78 5.78
11 3.96 3.96
12 1.81 1.81
13 -0.35 . -0.35
14 -2.44 -2.44
15 -4.39 -4.39
16 -6.01 -6.01
J-SPACE

I-GRID 1 2 3 4 5 6 7 8 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 7
PROGRAM: SAFE/FILE:NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

MOMENTS IN J-BEAMS

LOAD CASE 2

I-GRID 1 2 3 4 5 6 7 8 9
J-SPACE

1 -2.00 -2.00

2 0.82 0.82

3 2.68 2.68

4 3.45 3.45

5 3.05 3.05

6 1.48 1.48

7 -1.17 -1.17

8 -4.10 -4.10

9 -4.10 -4.10

10 -1.17 -1.17

11 1.48 1.48

12 3.05 3.05

13 3.45 3.45

14 2.68 2.68

15 0.82 0.82

16 -2.00 -2.00
J~SPACE

I-GRID 1 2 3 4 5 6 7 8 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 8
PROGRAM: SAFE/FILE:NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SHEARS IN J-BEAMS

LOAD CASE 2

I-GRID 1 2 3 4 5 6 7 8 9
J-SPACE
1 5.00 5.00
2 3.69 3.69
3 2.06 2.06
4 0.30 0.30
5 -1.52 -1.52
6 -3.34 -3.34
7 -4.85 -4.85
8 -3.81 -3.81
9 3.81 3.81
10 4.85 4.85
11 3.34 3.34
12 1.52 1.52
i3 -0.30 -0.30
14 -2.06 -2.06
15 -3.69 -3.69
16 -5.00 -5.00
J-SPACE

I-GRID 1 2 3 4 5 6 7 8 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 9
PROGRAM: SAFE/FILE:NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SLAB MOMENTS CAUSING I-STRESSES

LOAD CASE 1

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -0.06 0.43 0.76 0.93 0.93 0.76 0.43 -0.06
2 0.37 0.98 1.39 1.59 1.59 1.39 0.98 0.37
3 0.51 1.35 1.87 2.13 2.13 1.87 1.35 0.51
4 0.58 1.56 2.20 2.53 2.53 2.20 1.56 0.58
5 0.58 1.62 2.39 2.83 2.83 2.39 1.62 0.58
6 0.40 1.43 2.49 3.10 3.10 2.49 1.43 0.40
7 0.08 0.80 2.71 3.38 3.38 2.71 0.80 o0.08
8 -3.47 0.01 0.01 -3.47
9 -3.47 0.01 0.01 -3.47
10 0.08 0.80 2.71 3.38 3.38 2.71 0.80 0.08
11 0.40 1.43 2.49 3.10 3.10 2.49 1.43 0.40
. 12 0.58 1.62 2.39 2.83 2.83 2.39 1.62 0.58
i3 0.58 1.56 2.20 2.53 2.53 2.20 1.56 0.58
14 0.51 1.35 1.87 2.13 2.13 1.87 1.35 0.51
15 0.37 0.98 1.39 1.59 1.59 1.39 0.98 0.37
16 -0.06 0.43 0.76 0.93 0.93 0.76 0.43 -0.06
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 10
PROGRAM: SAFE/FILE:NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SLAB MOMENTS CAUSING J-STRESSES

LOAD CASE 1

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -0.03 0.32 0.42 0.46 0.46 0.42 0.32 -0.03
2 0.38 0.81 1.06 1.17 1.17 1.06 0.81 0.38
3 0.62 1.08 1.37 1.51 1.51 1.37 1.08 0.62
4 0.72 1.17 1.45 1.58 1.58 1.45 1.17 0.72
5 0.67 1.10 1.32 1.40 1.40 1.32 1.10 0.67
6 0.50 0.89 0.98 1.00 1.00 0.98 0.89 0.50
7 0.15 0.42 0.44 0.38 0.38 0.44 0.42 0.15
8 -1.48 ~-1.05 -1.05 -1.48
9 -1.48 -1.05 -1.05 -1.48
10 0.15 0.42 0.44 0.38 0.38 0.44 0.42 0.15
11 0.50 0.89 0.98 1.00 1.00 0.98 0.89 0.50
12 0.67 1.10 1.32 1.40 1.40 1.32 1.10 0.67
13 0.72 1.17 1.45 1.58 1.58 1.45 1.17 0.72
14 0.62 1.08 1.37 1.512 1.51 1.37 1.08 0.62
15 0.38 0.81 1.06 1.17 1.17 1.06 0.81 0.38
16 -0.03 0.32 0.42 0.46 0.46 0.42 0.32 -0.03
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 11
PROGRAM: SAFE/FILE :NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SLAB MOMENTS CAUSING I-STRESSES
LOAD CASE 2

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -0.04 0.38 0.66 0.81L 0.81 0.66 0.38 -0.04
2 0.33 0.88 1.24 1.42 1.42 1.24 0.88 0.33
3 0.46 1.21 1.68 1.91 1.91 1.68 1.21 0.46
4 0.53 1.41 1.98 2.27 2.27 1.98 1.41 0.53
5 0.53 1.46 2.16 2.55 2.55 2.16 1.46 0.53
6 0.36 1.29 2.25 2.79 2.79 2.25 1.29 0.36
7 0.07 0.73 2.44 3.05 3.05 2.44 0.73 0.07
8 -3.11 0.01 0.01 -3.11
9 -3.11 0.01 0.01 -3.11
10 0.07 0.73 2.44 3.05 3.05 2.44 0.73 0.07
11 0.36 1.29 2.25 2.79 2.79 2.25 1.29 0.36
12 0.53 1.46 2.16 2.55 2.55 2.16 1.46 0.53
13 0.53 1.41 1.98 2.27 2.27 1.98 1.41 0.53
‘14 0.46 1.21 1.68 1.91 1.91 1.68 1.21 0.46
15 0.33 0.88 1.24 1.42 1.42 1.24 0.88 0.33
16 -0.04 0.38 0.66 0.81 0.81 0.66 0.38 -0.04
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD DPAGE 12
PROGRAM: SAFE/FILE :NU1.FRC

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

SLAB MOMENTS CAUSING J-STRESSES

LOAD CASE 2

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -0.02 0.28 0.37 0.41 0.41 0.37 0.28 -0.02
2 0.33 0.72 0.95 1.05 1.05 0.95 0.72 0.33
3 0.54 0.96 1.23 1.35 1.35 1.23 0.96 0.54
4 0.62 1.04 1.29 1.41 1.41 1.29 1.04 0.62
5 6.58 0.98 1.18 1.26 1.26 1.18 0.98 0.58
6 0.44 0.80 0.88 0.90 0.90 0.88 0.80 0.44
7 0.14 0.39 0.40 0.34 0.34 0.40 0.39 0.14
8 -1.30 -0.92 -0.92 -1.30
9 -1.30 -0.92 -0.92 -1.30
10 0.14 0.39 0.40 0.34 0.34 0.40 0.39 0.14
11 0.44 0.80 0.88 0.90 0.90 0.88 0.80 0.44
12 0.58 0.98 1.18 1.26 1.26 1.18 0.98 0.58
13 0.62 1.04 1.29 1.41 1.41 1.29 1.04 0.62
14 0.54 0.96 1.23 1.35 1.35 1.23 0.9 0.54
15 0.33 0.72 0.95 1.05 1.05 0.95 0.72 0.33
16 -0.02 0.28 0.37 0.41 0.41 0.37 0.28 -0.02
J~SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 1
PROGRAM: SAFE/FILE:NU1.SUM

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU

BIRIMLER MKS

DISPLACEMENT SUMMARY

LOAD VERTICAL ROTATION ROTATION
CASE DISPLACEMENT ABOUT-I ABOUT-J
1

MIN  0.1226E-03 -0.4187E-02 -0.5747E-02
9,17 ( 5, 17) ( 3, 9)

MAX  0.1015E-01 0.4187E-02 0.5747E-02
N ( 5, 10) ( 5, 1) ¢ 7, 9)
MIN  0.9832E-04 -0.3783E-02 -0.5170E-02

( 9, 17) ( 5,17 (3, 9)

MAX  0.9105E-02 0.3783E-02 0.5170E-02

( 5, 10) ¢ 5, 1) ¢ 7, 9

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 2
PROGRAM: SAFE/FILE:NU1.SUM

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS

REACTION SUMMARY

LOAD VERTICAL MOMENT MOMENT SURFACE
CASE REACTION ABOUT-1 ABOUT-J PRESSURE
1

MIN -0.2304E+02 -0.4499E+01 -0.7788E+01 0.0000E+00
¢ 9 9 ( 9, 1) (9, 9 (1, 1)
MAX -0.1123E+02 0.4499E+01 0.7788E+01 0.0000E+00
¢ 9, 17) ( 9, 17) ( 1, 9) ( 1, 1)
2
MIN -0.1949E+02 -0.3763E+01 ~0.6990E+01 0.0000E+00
¢ 9, 9) ( 9, 1) ( 9, 9) (1, 1)
MAX -0.9007E+01 0.3763E+01 O0.6990E+01 0.0000E+00
( 9, 17) ¢ 9, 17) ¢ 1, 9 ( 1, 1)
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
PROGRAM: SAFE/FILE:NU1.SUM

ORTASINDA ACIKLIK BULUNAN PLAK UMU
BIRIMLER MKS oz

MEMBER FORCE SUMMARY OF I-BEAM ELEMENTS

MAXTMA & MINIMA FOR ELEMENTS WITH SECTION PROPERTY 1

LOAD BENDING TORSIONAL SHEAR
CAS? MOMENT MOMENT FORCE

MIN -0.3249E+01 0.0000E+00 -0.7217E+01

( 8, 17) ( 8, 17) ( 8, 17)

MAX 0.5171E+01 0.0000E+00 0.7217E+01

, ( 5, 17) ( 8, 17) ( 1, 17)
MIN ~-0.2740E+01 0.0000E+00 -0.6041E+01

( 8, 17) ( 8, 17) ( 8, 17)

MAX  0.4362E+01 0.0000E+00 0.6041E+01

( 5, 17) ( 8, 17) ( 1, 17)

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4
PROGRAM: SAFE/FILE:NU1.5UM

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS
OF J-BEAM ELEMENTS

MEMBER FORCE SUMMARY

MAXIMA & MINIMA FOR ELEMENTS WITH SECTION PROPERTY 1
LOAD BENDING TORSIONAL SHEAR
CASE MOMENT MOMENT FORCE

1

MIN -0.4939E+01 0.0000E+00 -0.6009E+01
¢ 9, 9) ( 9, 16) ( 9, 16)
MAX 0.4112E+01 0.0000E+00 0.6009E+01
( 9, 13) ( 9, 16) (9 1
2
MIN -0.4104E+01 0.0000E+00 -0.4998E+0l
( 9, 9 ( 9, 16) ( 9, 16)
MAX  0.3448E+01 0.0000E+00 0.4998E+01
(9, 13) ( 9, 16) ¢ 9 1
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 5
PROGRAM: SAFE/FILE:NU1.SUM

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS

MEMBER FORCE SUMMARY OF SLAB ELEMENTS

MAXIMA & MINIMA FOR ELEMENTS WITH SECTION PROPERTY 1

LOAD M-II M-JJ M-IJ V-1 V-JJ

CASE MOMENT MOMENT MOMENT SHEAR SHEAR
1

MIN -0.3466E+01 -0.1483E+01 -0.2020E+01 -0.9859E+01 -0.1424E+02

( 8, 9) ( 8, 9) ( 8, 9) ( 8, 9) ( 8, 8)

MAX 0.3385E+01 0.1576E+01 0.2020E+01 0.9859E+01 0.1424E+02

( 5, 10) ( 5, 13) ( 8, 8) ( 1, 9) ( 8, 9)

2
MIN -0.3112E+01 -0.1299E+01 -0.1816E+01 ~-0.8837E+01 -0.1271E+02

( 8, 9) ( 8, 9) (8, 9 ( 8 9) ( 8, 8)
MAX  0.3047E+01 0.1411E+01 0.1816E+01 0.8837E+01 0.1271E+02
( 5, 10) ( 5, 13) ( 8, 8) ¢ 1, 9 (8 9

FINITE ELEMENT METHOD PAGE 6
¢SI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE o e PTLE.NU1.SUM

ORTASINDA ACIKLIK BULUNAN PLAK COZUMU
BIRIMLER MKS

SOLUTION ACCURA cY

SUM OF
SUM OF SUM OF
éggg APPLIED LOADS RECOVERED LOADS REACTIONS
- 00E+02
02 0.91018125000E+02 0.910181250
2 00300500008 0.75000000000E+02 -0.75000000000E+02

2 0.75000000000E+02
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 1
o SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COZUMO

BETONARME. BIRIMLER MKS

SAFERC CONTROL INFORMATION

NUMBER OF DESIGN LOADING COMBINATIONS-~----- 1
NUMBER OF CONCRETE BEAM PROPERTIES------~---~ 1
BEAM LOCATION REDEFINITION FLAG------------- 0
BEAM LOCATION MAP PRINTING FLAG-~-~--------- 0
NUMBER OF CONCRETE SLAB PROPERTIES---------- 1
SLAB LOCATION REDEFINITION FLAG------=~--=--- 0
SLAB LOCATION MAP PRINTING FLAG--~-=-------- 0
NUMBER OF DESIGN SEGMENTS IN I-DIRECTION---- 1
NUMBER OF DESIGN SEGMENTS IN J-DIRECTION---- 1
MAXIMUM WIDTH OF OUTPUT PAGE--------=------- 80
TYPE OF UNITS - (ENGLISH, MKS OR SI)------- M
FLAG FOR SEPARATE TOP & BOTTOM MAPS-------- 0
FLAG FOR MAP OF DESIGN MOMENTS (& FORCES) -- 0

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 2
SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COzOMU

BETONARME. BIRIMLER MKS

CONTROL INFORMATION OF SAFE RUN

NUMBER OF GRID POINTS ON I-AXIS---------wc----- 9
NUMBER OF GRID POINTS ON J-AXIS------------wu-- 17
NUMBER OF BEAM SECTION PROPERTIES------------- 1
NUMBER OF SLAB SECTION PROPERTIES~--=---------- 1
NUMBER OF SUPPORT PROPERTIES--------------w--- 1
FLAG INDICATING EXISTENCE OF RELEASES--------- 0
NUMBER OF LOAD CASES--------c-recmmcccmma e 2
NUMBER OF ITERATIONS FOR NO-TENSION SUPPORTS-- 0

POST PROCESSING FILE FLAG--------~=----------- 0

TYPE OF PLATE BENDING ELEMENT FORMULATION----- 0
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
o SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.OUT

ORTASINDA ACIKLIK BULUNAN PLAK COZOMO

BETONARME. BIRIMLER MKS

DESIGN COMBO DATA

COMBINATION NUMBER 1
U = (1.4D + 1.6L)

IHED LOAD FACTOR

DAIMI 1 1.4000

HAREKETL 2 1.6000

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4
SAFE_FILE:NUL.PST/SAFERC FILE:NU2.OUT

ORTASINDA ACIKLIK BULUNAN PLAK COZUMT

BETONARME, BIRIMLER MKS

BEAM SECTION PROPERTTIES
iD B D BF DS CT CB
1 0.2500 0.5000 0.0000 0.0000 0.0300 0.0300

BEAM MATERIAL PROPERTIES

ID FC FY FYS FCS
1 0.200E+04 0.420E+04 0.420E+04 0.200E+04

LAB AND 5
- BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE
CST / ShEE s SAFE_FILE:NUl.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIXK BULUNAN PLAK COzZUMT

BETONARME. BIRIMLER MKS

SLAB SECTION PROPERTIES

ID T CTI CTJ CBI CBJ
1 0.1500 0.0300 0.0300 0.0300 0.0300
SLAB MATERTIAL PROPERTTIES

iD FC FY
1 0.200E+04 0.420E+04
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 6
SAFE_FILE:NULl.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COzUMO
BETONARME. BIRIMLER MKS

I-DIRECTION BEAM FLEXURAL REINFORCING

I I I I I I
J~GRID PLACING 0.63 0.63 0.63 0.63 0.63
1 2 3 4 5 6
(1) (1)
1 TOP 94.432 13.341
1 BOTTOM 41.1929 80.452 95.024 95.024
(1) (1) (1D (1
(1) (1)
17 TOP 94.432 13.341
17 BOTTOM 41.199 80.452 95.024 95.024
(D (10 (1) (n
1 2 3 4 5 6
J-GRID PLACING 0.63 0.63 0.63 0.63 0.63
I I I I I I

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 7
‘ SAFE_FILE:NUL.PST/SAFERC_FILE:NU2.0UT

ORTASINDA AGIKLIK BULUNAN PLAK COzZiM{

BETONARME. BIRIMLER MKS

I-DIRECTION BEAM FLEXURAL REINFORCING

I I I I
J-GRID PLACING 0.63 0.63 0.63
6 7 8 9
(1) (1)
1 TOP 13.341 94.432
1 BOTTOM 80.452 41.199
(1 (1)
(1 (1)
17 TOP 13.341 94.432
17 BOTTOM 80.452 41.199
(1 (1
6 7 8 9
J-GRID PLACING 0.63 0.63 0.63
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 8
SAFE_FILE:NUL.PST/SAFERC_FILE:NU2.0UT

ORTASINDA AGIKLIK BULUNAN PLAK COzimU
BETONARME. BIRIMLER MKS

I-DIRECTION BEAM SHEAR REINFORCING

I I I I ’ I I

J-GRID PLACING 0.63 0.63 0.63 0.63 0.63
1 2 3 4 5 6

1 WEB 0.000 0.000 0.000 0.000 0.000

(1) (1D (1) (1) (1

17 WEB 0.000 0.000 0.000 0.000 0.000

{1 (1 (1) (1) (1)
1 2 3 4 5 6

J-GRID PLACING 0.63 0.63 0.63 0.63 0.63
I I I I I I

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 9
SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COzUMO
BETONARME. BIRIMLER MKS

I-DIRECTION BEAM SHEAR REINFORCING

I I I I
J-GRID PLACING 0.63 0.63 0.63
6 7 8 9
1 WEB 0.000 0.000 0.000
(1) (1) (1)
17 WEB 0.000 0.000 0.000
(1 (1) (1
6 7 8 9
J-GRID PLACING 0.63 0.63 0.63
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- SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 10
Cst / SAFE SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COz20M0U
BETONARME. BIRIMLER MKS

J-DIRECTION BEAM FLEXURAL REINFORCING

J J J J J J
I-GRID PLACING 0.63 0.63 0.63 0.63 0.63
1 2 3 4 5 6
(1) (1)
9 TOP 70.920 6.033
9 BOTTOM 37.911 65.807 70.355 70.064
(1) (1) (1) (10
( 1) { 1)
1 TOP 70.920 6.033
1 BOTTOM 37.911 65.807 70.355 70.064
(1 (1) (1 (1
1 2 4 6
- PLACING 0.63 0.63 0.63 0.63 0.63
R J d Jd J J J

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 11

o SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.OUT
ORTASINDA AQIKLIK BULUNAN PLAK COzZUME
BETONARME. BIRIMLER MKS

J-DIRECTION BEAM FLEXURAL REINFORCING

J J J J J J

I-GRID PLACING 0.63 0.63 0.63 0.63 0.63
6 7 8 9 10 11

(1) (1) (1) (1)

9 TOP 52.091 111.436 111.436 52.091

9 BOTTOM 49.068 6.560 6.560

(1) (1) { 1)

(1) (1) (1 (1)

1 TOP 52.091 111.436 111.436 52.091

1 BOTTOM 49.068 6.560 6.560

(1 (1) (1)
6 7 8 9 10 11

I-GRID PLACING 0.63 0.63 0.63 0.63 0.63

J J J J J J
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 12
. SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA AGIKLIK BULUNAN PLAK GOziMU

BETONARME. BIRIMLER MKS

J-DIRECTION BEAM FLEXURAL REINFORCING

J J J J J J

I-GRID PLACING 0.63 0.63 0.63 0.63 0.63
11 12 13 14 15 16

(1)

9 TOP 6.033

9 BOTTOM 49.068 70.064 70.355 65.807 37.911

(v (1) (1) (1) (1)

(1)

1 TOP 6.033

1 BOTTOM 49.068 70.064 70.355 65.807 37.911

(1) (D (1) (1) (D
11 12 13 14 15 16

I-GRID PLACING 0.63 0.63 0.63 0.63 0.63
J J J J J J

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 13
3 SAFE_FILE:NULl.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK GOzUMO

BETONARME. BIRIMLER MKS

J-DIRECTION BEAM FLEXURAL REINFORCING

J J
I-GRID PLACING 0.63
16 17
(1)
9 TOP 70.920
9 BOTTOM
(1
1 TOP 70.920
1 BOTTOM
16 17
I-GRID PLACING 0.63
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-~ SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 14
CST / Shrm s SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COZOMO
BETONARME. BIRIMLER MKS

J-DIRECTION BEAM SHEAR REINFORCING

J J J J J J

I-GRID PLACING 0.63 0.63 0.63 0.63 0.63
1 2 3 4 5 6

9 WEB 0.000 0.000 0.000 0.000 0.000

(1) (1) (1) (1) (1)

1 WEB 0.000 0.000 0.000 0.000 0.000

(1) (1) (1) (1) (1)
1 2 3 4 5 6

I-GRID PLACING 0.63 0.63 0.63 0.63 0.63
J J J J J J

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 15
SAFE_FILE:NU1,PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COZ{MT
BETONARME. BIRIMLER MKS

J-DIRECTION BEAM SHEAR REINFORCING

J J J J J d

I-GRID PLACING 0.63 0.63 0.63 0.63 0.63
6 7 8 9 10 11

9 WEB 0.000 0.000 0.000 0.000 0.000

(1) (1) (1) (1) (1)

1 WEB 0.000 0.000 0.000 0.000 0.000

(1) (1) (1) (1) (1)
6 7 8 9 10 11

I-GRID PLACING 0.63 0.63 0.63 0.63 0.63

J J J J J J
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ORTASINDA ACIKLIK BULUNAN PLAK GOZUMU
BETONARME. BIRIMLER MKS

J-DIRECTION

I-GRID

I~GRID

REINFORCING

BEAM SHEAR
J J J
PLACING 0.63 0.63
11 12 13
WEB 0.000 0.000
(1) (1)
WEB 0.000 0.000
(1) (1
11 i2 13
PLACING 0.63 0.63
J J J

THE FINITE ELEMENT METHOD PAGE
SAFE_FILE:NU1l.PST/SAFERC_FILE:NU2.0UT

J J
0.63 0.63 0.63
14 15
0.000 0.000 0.000
(1) (1) (1)
0.000 0.000 0.000
(1) (1) (1)
14 15
0.63 0.63 0.63
J J

16

16

16

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE
SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COzUMU
BETONARME . BIRIMLER MKS

J~-DIRECTION

I-GRID

I-GRID

BEAM
J
PLACING 0.63
16
WEB 0.000
(1)
WEB 0.000
(1)
16
PLACING 0.63

J

SHEAR
J
17

17

REINFORCING

17
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 18
) SAFE_FILE:NUl.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COzUMO

BETONARME. BIRIMLER MKS

SLAB REINFORCING DESIGN

I-DIRECTION SEGMENT NUMBER-------~-c-=---=-- 1
NUMBER OF STRIPS IN SEGMENT----------=----~-- 16
I-GRID NUMBER AT START OF SEGMENT-----~----- 1
I-GRID NUMBER AT END OF SEGMENT-----~--~-- 9
STRIP STRIP START END STRIP

NO 1ID J-GRID J-GRID WIDTH

i I-1 1 2 0.625

2 I-2 2 3 0.625

3 I-3 3 4 0.625

4 I-4 4 5 0.625

5 I-5 5 6 0.625

6 I-6 6 7 0.625

7 I-7 7 8 0.625

8 1I-8 8 9 0.625

9 I-9 9 10 0.625

10 I-10 10 11 0.625

11 I-11 11 12 0.625

12 I-12 12 13 0.625

13 I-13 13 14 0.625

14 I-14 14 15 0.625

15 1I-15 15 16 0.625

i6 I-16 16 17 0.625
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 19
. SAFE_FILE:NUl.PST/SAFERC_FILE:NU2.OUT

ORTASINDA ACIKLIK BULUNAN PLAK G¢OzUMU

BETONARME. BIRIMLER MKS

SLAB REINFORCING FOR I-SEGMENT 1
I I I I I I
STRIP WIDTH PLACING 0.63 0.63 0.63 0.63 0.63
1 2 3 4 5 6

J 1 (1) (1

I-1 0.63 TOP 30.477 7.913

I-1 0.63 BOTTOM 23.627 49.001 63.484 65.947 65.947
J 2 (1) (1) (1) (1) (1)
J 2

I-2 0.63 TOP

I-2 0.63 BOTTOM 44.826 82.198 106.728 115.961 115.961
J 3 { 1) (1) (1) (1) (1
J 3 (1)

I-3 0.63 TOP 1.640

I-3 0.63 BOTTOM 70.210 119.910 152,958 164.840 164.840
J 4 ( 1) (1) (1) (1) ( 1)
J 4 (1)

I-4 0.63 TOP 0.652

I-4 0.63 BOTTOM 80.661  143.854 189.904  208.093 208.093
J 5 (1 (1) (1) (1) (1
J 5

I-5 0.63 TOP

I-5 0.63 BOTTOM 78.996 152.696 218.901  247.433 247.433
J 6 (1) (1) (10 (1) (1
J 6 (1)

I-6 0.63 TOP 12.029

I-6 0.63 BOTTOM 66.641 150.487 249.788 288.804 288.804
J 7 (1) (1) (1) (1) (1)
J 7 (1) (1)

I-7 0.63 TOP 49.146 18.036

I-7 0.63 BOTTOM 58.123 123.851 287.214 Cc-0-8 C-0-8
J 8 (1 (1 { 1) (1) (1)
J 8 (1 (1)

I-8 0.63 TOP C-0-8 30.747

I-8 0.63 BOTTOM 13.029 31.913
J 9 {1 (1)
J 9 (1) (1)

I-9 0.63 TOP C-0-8 30.747

I-9 0.63 BOTTOM 13.029 31.913
J 10 (1) (1)
J 10 (1 (1

I-10 0.63 TOP 49.146 18.036



I-10 0.63
I-11 0.63
I-11 0.63
I-12 0.63
I-12 0.63
I-13 0.63
I-13 0.63
I-14 0.63
I-14 0.63
I-15 0.63
I-15 0.63
I-16 0.63
I-16 0.63
STRIP WIDTH

BOTTOM
J 11

J 11
TOP
BOTTOM
J 12

J 12
TOP
BOTTOM
J 13

J 13
TOP
BOTTOM
J 14

J 14
TOP
BOTTOM
J 15

J 15
TOP
BOTTOM
J 16

J 16
TOP
BOTTOM
J 17

PLACING

58.123
(1)

(1)
12.029
66.641

( 1)

78.996
(1

(1)
0.652
80.661
(1)

(1)
1.640
70.210
(1)

44.826
(1)

(1)
30.477
23.627

(1)

0.63

121

123.851
( 1)

150.487
(1)

152.696
(1)

143.854
(1

119.910
(1)

82.198
(1)

(1)
7.913
49.001
(1)

287.214
(1)

249.788
(1)

218.901
(1)

189.904
(1)

152.958
(1

106.728
(1)

63.484
(1)

C-0-s
(1)

288.804
(1)

247.433
(1)

208.093
(1)

164.840
(1)

115.961
(1)

65.947
(1)

C-0-8
(1)

288.804
(1)

247.433
(1)

208.093
(1)

164.840
(1)

115.961
(1)

65.9247
(1)
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 20
. SAFE_FILE:NU1l.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK COzUMU

BETONARME. BIRIMLER MKS

SLAB REINFORCING FOR I-SEGMENT 1
I T I T
STRIP WIDTH PLACING 0.63 0.63 0.63
6 7 8 9
J 1 (1) (1)
I-1 0.63 TOP 7.913 30.477
I-1 0.63 BOTTOM 63.484 49.001 23.627
J 2 (1) (1 (1
J 2
I-2 0.63 TOP
I-2 0.63 BOTTOM 106.728 82.198 44.826
J 3 (1) (1) (1
J 3 (1)
I-3 0.63 TOP 1.640
I-3 0.63 BOTTOM 152.958 119.910 70.210
J 4 ( 1) (1) (1
J 4 (1)
I-4 0.63 TOP 0.652
I-4 0.63 BOTTOM 189.904  143.854 80.661
J 5 (1 (1) (1)
J 5
I-5 0.63 TOP
I-5 0.63 BOTTOM 218.901 152.696 78.996
J 6 (1) (1) (1
J 6 (1)
I-6 0.63 TOP 12.029
I-6 0.63 BOTTOM 249.788  150.487 66.641
J 7 (1) (1) (1)
J 7 (1) (1)
I-7 0.63 TOP 18.036 49.146
I-7 0.63 BOTTOM 287.214  123.851 58.123
J 8 (1) (1 (1
J 8 (1 (1)
I-8 0.63 TOP 30.747 c-0-8
I-8 0.63 BOTTOM 31.913 13.029
J 9 (1) (1)
J 9 (1) (1)
I-9 0.63 TOP 30.747 C-0-8
I-9 0.63 BOTTOM 31.913 13.029
J 10 { 1) (1
J 10 (1) (1)

I-10 0.63 TOP 18.036 49.146



BOTTOM
J 11

J 11
TOP
BOTTOM
J 12

J 12
TOP
BOTTOM
J 13

J 13
TOP
BOTTOM
J 14

J 14
TOP
BOTTOM
J 15

J 15
TOP
BOTTOM
J 16

J 16
TOP
BOTTOM
J 17

PLACING

287.214
(1

249.788
(1)

218.901
(1)

189.904
(1

152.958
(v

106.728
(1)

63.484
(1

123

123.851
(1

150.487
(1)

152.696
(1)

143.854
(1

119.910
(1)

82.198
(1)

(1)
7.913
49.001
(1)

58.123
(1)

(1)
12.029
66.641

(1)

78.996
(1)

(1)
0.652
80.661
1

(1
1.640
70.210
(1

44.826
(1)

( 1)
30.477
23.627

(1)
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 21
.. SAFE_FILE:NU1l.PST/SAFERC_FILE:NU2.0UT

ORTASINDA AGIKLIK BULUNAN PLAK GOzUMT

BETONARME. BIRIMLER MKS

SLAB REINFORCING DESIGN

J-DIRECTION SEGMENT NUMBER------------------ 1
NUMBER OF STRIPS IN SEGMENT----------------- 8
J-GRID NUMBER AT START OF SEGMENT----------- 1
J-GRID NUMBER AT END OF SEGMENT-----------~ 9
STRIP STRIP START END STRIP

NO 1ID I-GRID I-GRID WIDTH

i J-1 1 2 0.625

2 J-2 2 3 0.625

3 J-3 3 4 0.625

4 J-4 4 5 0.625

5 J-5 5 6 0.625

6 J-6 6 7 0.625

7 J-7 7 8 0.625

8 J-8 8 9 0.625
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 22
. SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA AGIKLIK BULUNAN PLAK GOzOMT

BETONARME. BIRIMLER MKS

SLAB REINFORCING FOR J-SEGMENT 1
J J J J J J
STRIP WIDTH PLACING 0.63 0.63 0.63 0.63 0.63
1 2 3 4 5
I 1 (1) (1)
J-1 0.63 TOP 25.250 4.836
J-1 0.63 BOTTOM 22.266 40.880 49.309 47.624 -49.512
I 2 (1) (1) (1) (1) (1)
I 2
J-2 0.63 TOP
J-2 0.63 BOTTOM 38.763 64.733 77.884 79.213 78.141
I 3 (1) (1) (1) (1) (1)
I 3 (1)
J-3 0.63 TOP 1.163
J-3 0.63 BOTTOM 56.370 88.271 101.998 101.860 99,924
I 4 (1 (1) (1) (1) (1)
I 4 (1)
J-4 0.63 TOP 0.190
J-4 0.63 BOTTOM 61.728 98.494  113.357 113.609 109.270
I 5 (1) (1) (1 (1) (1)
I 5 (1
J-5 . 0.63 TOP 0.190
J-5 0.63 BOTTOM 61.728 98.494 113.357 113.609  109.270
I 6 (1) (1) (1) (1) (1)
I 6 (1)
J-6 0.63 TOP 1.163
J-6 0.63 BOTTOM 56.370 88.271 101.998 101.860 99.924
I 7 (1 (1) (1) (1) (1)
I 7
J-7 0.63 TOP
J-7 0.63 BOTTOM 38.763 64.733 77.884 79.213 78.141
I 8 (1) (1) (1) (1) (1
I 8 (1 (1)
J-8 0.63 TOP 25.250 4.836
J-8 0.63 BOTTOM 22.266 40.880 49.309 47.624 49.512
I 9 (1 (1) (1 (1) (1
1 2 3 4 [ 3
STRIP WIDTH PLACING 0.63 0.63 0.63 0.63 0.63

J J J J J J
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 23
SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.0UT

ORTASINDA ACIKLIK BULUNAN PLAK GOzUOMO

BETONARME. BIRIMLER MKS

SLAB REINFORCING FOR J-SEGMENT 1
J J J J
STRIP WIDTH PLACING 0.63 0.63 0.63
6 7 8 9
I 1 (1) (1) (1)
J-1 0.63 TOP 1.130 14.225 273.378
J-1 0.63 BOTTOM 44.266 34,021 13.418
I 2 (1) (1) ( 1)
I 2 (1)
J-2 0.63 TOP 178.324
J-2 0.63 BOTTOM 67.003 47.236 16.387
I 3 (1) (1) (1)
I 3 (1)
J-3 0.63 TOP 0.383
J-3 0.63 BOTTOM 83.783 50.075
I 4 (1) (1)
I 4
J-4 0.63 TOP
J-4 0.63 BOTTOM 86.797 49,105
I 5 (1 (1)
I 5
J-5 . 0.63 TOP
J-5 0.63 BOTTOM 86.797 49.105
I 6 ( 1) (1)
I &6 (1)
J-6 0.63 TOP 0.383
J-6 0.63 BOTTOM 83.783 50.075
I 7 (1) (1)
I 7 (1
J-7 0.63 TOP 178.324
J-7 0.63 BOTTOM 67.003 47.236 16.387
I 8 (1) (1) (1)
I 8 (1) (1) (1)
J-8 0.63 TOP 1.130 14.225 273.378
J-8 0.63 BOTTOM 44.266 34.021 13.418
I 9 ( 1) (1) (10
6 7 8 9
STRIP WIDTH PLACING 0.63 0.63 0.63

J J J J
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 23
. SAFE_FILE:NU1.PST/SAFERC_FILE:NU2.OUT

ORTASINDA AGIKLIK BULUNAN PLAK GOzUMO

BETONARME. BIRIMLER MKS

SLAB REINFORCING FOR J-SEGMENT 1
J J J J
STRIP WIDTH PLACING 0.63 0.63 0.63
6 7 8 9
I 1 (1) (1) (1)
J-1 0.63 TOP 1.130 14.225 273.378
J-1 0.63 BOTTOM 44,266 34.021 13.418
I 2 ( 1) (1) ( 1)
I 2 (1)
J-2 0.63 TOP 178.324
J-2 0.63 BOTTOM 67.003 47.236 16.387
I 3 ( 1) (1) (1)
I 3 (1)
J-3 0.63 TOP 0.383
J-3 0.63 BOTTOM 83.783 50.075
I 4 (1) (1
I 4
J-4 0.63 TOP
J-4 0.63 BOTTOM 86.797 49.105
I 5 (1) (1)
I 5
J-5 0.63 TOP
J-5 0.63 BOTTOM 86.797 49.105
I 6 (1) (1)
I 6 (1)
J-6 0.63 TOP 0.383
J-6 0.63 BOTTOM 83.783 50.075
I 7 ( 1) { 1)
I 7 (1)
J-7 0.63 TOP 178.324
J-7 0.63 BOTTOM 67.003 47.236 16.387
I 8 (1) (1) (1)
I 8 (1) (1) (1
J-8 0.63 TOP 1.130 14.225  273.378
J-8 0.63 BOTTOM 44.266 34.021 13.418
I 9 (1) (1) (1)
6 7 8 9
STRIP WIDTH PLACING 0.63 0.63 0.63

J J J J
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 1
PROGRAM: SAFE/FILE:NU3 .EKO

RADYEJENERAL TEMEL COz0MO
BIRIMLER MKS

J OB CONTROL INFORMATION

NUMBER OF GRID POINTS ON I-AXIS----~------=--- 9
NUMBER OF GRID POINTS ON J-AXIS--~---~------=~- 17
NUMBER OF BEAM SECTION PROPERTIES----~------~- 0
NUMBER OF SLAB SECTION PROPERTIES----~-------- 1
NUMBER OF SUPPORT PROPERTIES--~------~-------- 1
FLAG INDICATING EXISTENCE OF RELEASES--------- 0
NUMBER OF LOAD CASES---~--------=------~------ 2
NUMBER OF ITERATIONS FOR NO-TENSION SUPPORTS-- 0
MAXIMUM WIDTH OF OUTPUT PAGE----~------------- 80
POST PROCESSING FILE FLAG~-=--=-=-----cc-oc--- 0
TYPE OF PLATE BENDING ELEMENT FORMULATION----- 1

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD DPAGE 2

o PROGRAM: SAFE/FILE:NU3.EKO
RADYEJENERAL TEMEL COz0M{ /

BIRIMLER MKS

INPUT PRINT FLAGS

FLAG FOR GENERATED BEAM LOCATION DATA---- 1
FLAG FOR GENERATED SLAB LOCATION DATA---- 1
FLAG FOR GENERATED SUPPORT LOCATION DATA---- 0
FLAG FOR GENERATED RELEASE LOCATION DATA---- 0

FLAG FOR GENERATED APPLIED LOAD DATA---~ 1
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CSI / SAFE - SLABR AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
o PROGRAM: SAFE/FILE:NU3 . EKO

RADYEJENERAL TEMEL COzOMT

BIRIMLER MKS

OUTPUT PRINT FLAGS

PRINT FLAGS FOR DISPLACEMENT COMPONENTS

VERTICAL DISPLACEMENTS-~----m-==--m-a--ecom-
ROTATIONS ABOUT THE I-AXIS--=--=--c-=-m-cno-
ROTATIONS ABOUT THE J-AXIS--=--=rmcm=cmocno-

ooh

PRINT FLAGS FOR BEAM FORCES

|
%
3
0n
]
1
1
i
]
[}
1
§
1]
]
[}
[}
)
]
i
1
¥
[}
1
[}
]
H
[}
1
[}
i
]
[}
[}
i
1
1
1
1
}
[}
[}
MO N

PRINT FLAGS FOR SLAB FORCES

MOMENTS CAUSING I-DIRECTION STRESSES (MII)--
MOMENTS CAUSING J-DIRECTION STRESSES (MJJ)--
TWISTING MOMENTS (MIJ)-=-=-===-m=mm==-mmemu=-
OUT-OF-PLANE SHEARS (VII)---=r---~c-o-mo-=u-
OUT-OF-PLANE SHEARS (VJJ)---v--c==--c-mcom-

WWwoww

PRINT FLAGS FOR REACTION COMPONENTS

VERTICAL REACTIONS & REACTIVE PRESSURES-----
ROTATIONAL REACTIONS ABOUT THE I-AXIS-------
ROTATIONAL REACTIONS ABOUT THE J-AXIS-------

[= N2

OUTPUT SPACING FLAGS
FLAG FOR DISPLACEMENTS---~----~-=--co-moooo- 8
FLAG FOR BEAM FORCES-------c-emomcmmcoaoaaan

FLAG FOR SLAB FORCES-----~-=c=mo---=mcm--nm-

w0 3 O

FLAG FOR REACTIONS-=--===m=memmmmmmmmmmmm e m
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CSI / SAFE ~ SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4
) ) PROGRAM: SAFE/FILE :NU3 . EXKO

RADYEJENERAL TEMEL COHzOMU

BIRIMLER MKS

BASIC GRID DIMENSIONS

GRID SPACINGS IN I-DIRECTION

0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625

GRID SPACINGS IN J-DIRECTION

0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625
0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 5
PROGRAM : SAFE/FILE :NU3 . EXKO

RADYEJENERAL TEMEL COz0M(
BIRIMLER MKS
SLAB PROPERTIES

ID E NU U TII TJJ TIJ

1 0.2850E+07 0.1500 0.2500E+01 0.500 0.500 0.500
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 6
PROGRAM: SAFE/FILE :NU3 . EKO

RADYEJENERAL TEMEL (Oz0MO
BIRIMLER MKS
SUPPORT PROPERTIES
ID ITYP KV KR1 KR2

1 S 0.1500E+04 0.0000E+00 0.0000E+00

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 7
PROGRAM : SAFE/FILE:NU3 .EKO

RADYEJENERAL TEMEL ¢Oz0MU
BIRIMLER MKS

SLAB LOCATION DATA
HED I1 12 Jl J2 iT

BASEMAT 1 9 1 17 1
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 8
L PROGRAM: SAFE/FILE:NU3 . EKO

RADYEJENERAL TEMEL GOZUMU

BIRIMLER MKS

LOCATION O F SLAB ELEMENTS

I-SPACE 1 2 3 4 5 6 7 8

J-SPACE
1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1
6 1 1 1 1 1 1 1 1
7 1 1 1 1 1 1 1 1
8 1 1 1 1 1 1 1 1
9 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1
11 1 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1
13 1 1 1 1 1 1 1 1
14 1 1 1 1 1 1 1 1
15 1 1 1 1 1 1 1 1
16 1 1 1 1 1 1 1 1
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 9
PROGRAM: SAFE/FILE:NU3.EKO

RADYEJENERAL TEMEL ¢Oz0MG
BIRIMLER MKS

SUPPORT LOCATION DATA

HED TYPE Il 12 Jl J2 Is

TOPRAK S 1 9 1 17 1

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 10
i _ PROGRAM: SAFE/FILE :NU3 .EKO

RADYEJENERAL TEMEL GOzUMG

BIRIMLER MKS

LOADING DATA FOR CASE 1

SELF WEIGHT MULTIPLIER 1.000

DAIMI YUK

HED TYPE i1 I2 Jl J2 FZ M1l M2
A/l P 1 1 1 1 5.67070 0.00 0.00
A/3 P 1 1 9 9 0.27470 0.00 0.00
A/s P 1 1 17 17 5.67070 0.00 0.00
D/1 P 9 9 1 1 5.67070 0.00 0.00
D/3 P 9 9 9 9 0.27470 0.00 0.00
D/5 P 9 9 17 17 5.67070 0.00 0.00
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 11
o PROGRAM: SAFE/FILE :NU3 . EKO

RADYEJENERAL TEMEL ¢OzUMG

BIRIMLER MKS

APPLIED FORCES

LOAD CASE 1

I-GRID 1 2 3 4 5 6
J~GRID

1 5.67

2

10
11
12
13
14
15
16
17 5.67

J-GRID
I-GRID 1 2 3 4 5 6



136

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 12
o PROGRAM: SAFE/FILE :NU3 . EKO

RADYEJENERAL TEMEL COzOMO

BIRIMLER MKS

APPLIED FORCES

LOAD CASE 1

I-GRID 7 8 9
J-GRID

1 5.67

2

kS

o U

10
11
12
13
14
15
16
17 5.67

J-GRID
I-GRID 7 8 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 13
PROGRAM: SAFE/FILE:NU3.EKO

RADYEJENERAL TEMEL GOzUMU

BIRIMLER MKS

LOADING DATA FOR CASE 2
SELF WEIGHT MULTIPLIER 0.000

HAREKETLI YUK

HED TYPE I1 I2 Jl J2 Fz M1 M2
A/l P 1 1 1 1 2.47830 0.00 0.00
A/3 P 1 1 1 9 0.12000 0.00 0.00
A/S P 1 1 17 17 2.47830 0.00 0.00
D/1 P 9 9 1 1 2.47830 0.00 0.00
D/3 P 9 9 9 9 0.12000 0.00 0.00
D/5 p 9 9 17 17 2.47830 0.00 0.00
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 14

RADYEJENERAL TEMEL COzOMO

BIRIMLER MKS

APPL

LOAD

J-GRID
1

2

[+ ) T ) B -

10
11
12
13
14
15
16
17

J-GRID

IED FORCES

CASE

I-GRID

I-GRID

2

0.12

0.12

0.12

2.48

PROGRAM: SAFE/FILE:NU3 .EKO



139

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 15
. PROGRAM: SAFE/FILE:NU3 . EKO

RADYEJENERAL TEMEL COzUMO

BIRIMLER MKS

APPLIED FORCES

LOAD CASE 2

I-GRID 7 8 9
J-GRID

i 2.48

2

10
11
12
13
14
15
16
17 2.48

J-GRID
I-GRID 7 8 9



CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE

RADYEJENERAL TEMEL COzOMO

BIRIMLER MKS

VERT

LOAD

J-GRID
1

2

10
11
12
13
14
15
16
17

J-GRID

ICAL
CASE

I-GRID

I-GRID

DISP

1

.0.0019

0.0017
0.0015
0.0013
0.0011
0.0010
0.0009
0.0008
0.0008
0.0008
0.0009
0.0010
0.0011
0.0013
0.0015
0.0017

0.0019

LACE

0.0018
0.0016
0.0014
0.0012
0.0011
0.0010
0.0009
0.0008
0.0008
0.0008
0.0009
0.0010
0.0011
0.0012
0.0014
0.0016

0.0018

140

MENT

0.0017
0.0015
0.0014
0.0012
0.0011
0.0010
0.0009
0.0008
0.0008
0.0008
0.0009
0.0010
0.0011
0.0012
0.0014
0.0015

0.0017

o O O o o o o o©Oo o o

o O O

.0017
.0015
.0013
.0012
.0010
.0009
.0009
.0008
.0008
.0008
.0009
.0009
.0010
.0012
.0013
.0015

.0017

1

PROGRAM: SAFE/FILE :NU3 .DSP

0.0017
0.0015
0.0013
0.0012
0.0010
0.0009
0.0009
0.0008
0.0008
0.0008
0.0009
0.0009
0.0010
0.0012
0.0013
0.0015

0.0017

o o o o o

.0017
.0015
.0013
.0012
.0010
.0009
.0009
.0008
.0008
.0008
.0009
.0009
.0010
.0012
.0013
.0015

.0017

(=]

o O o o o

0.

0.

0.

.0017
.0015
.0014
.0012
.0011
.0010
.0009
.0008
.0008
.0008
.0009°
.0010
.0011

.0012

0014
0015

0017
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 2

RADYEJENERAL TEMEL COZUMG

BIRIMLER MKS

VERT

LOAD

J-GRID
1

2

10
11
12
13
14
15
16
17

J-GRID

ICAL
CASE

I-GRID

I-GRID

DISP

1

0.0018
0.0016
0.0014
0.0012
0.0011
0.0010
0.0009
0.0008
0.0008
0.0008
0.0009
0.0010
0.0011
0.0012
0.0014
0.0016

0.0018

L

ACEMENTS

.0019
.0017
.0015
.0013

.0011

0.0010

O O O O O O O o o o

o

.0009
.0008
.0008
.0008
.0009
.0010
.0011
.0013
.0015
.0017

.0019

PROGRAM: SAFE/FILE:NU3 .DSP
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
) PROGRAM: SAFE/FILE:NU3.DSP

RADYEJENERAL TEMEL COz0MO

BIRIMLER MKS

VERTICATL DISPLACEMENTS

LOAD CASE 2

I-GRID 1 2 3 4 5 6 7
J-GRID

i 0.0006 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004

2 0.0005 0.0004 0.0004 0.0003 0.0003 0.0003 0.0003

3 0.0004 0.0003 0.0003 0.0003 0.0002 0.0002 0.0002

4 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002

5 0.0002 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001

6 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0000

7 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000 0.0000

8 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

9 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

10 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
11 0.0001 0.0600 0.0000 0.0000 0.0000 0.0000 0.0000
12 0.0001 0.0001 0.0001 0.0001 0.0000 0.0000 0.0000
13 0.0001 0,0001 0.0001 0.0001 0.0001 0.0001 0.0001
14 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 0.0001
15 0.0003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0002
16 0.0004 0.0004 0.0003 0.0003 0.0003 0.0003 0.0003
17 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004

J-GRID

I-GRID 1 2 3 4 5 6 7
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4

RADYEJENERAL TEMEL GOzUMT

BIRIMLER MKS

VERT

LOAD

J-GRID
1

2

10
11
12
13
14
15
16
17

J-GRID

ICAL

CASE

I-GRID

I-GRID

DISP

0.0004
0.0003
0.0002
0.0002
0.0001
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0002
0.0002
0.0003

0.0004

L

o ©o O o

(o]

0o O O O O O o

ACEMENTS

.0005
.0004
.0003
.0002
.0001
.0000
.0000
.0000
.0000
.0000
.6000
.0000
.0001
.0002
.0003
.0004

.0005

PROGRAM: SAFE/FILE:NU3.DSP
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 5
PROGRAM: SAFE/FILE:NU3.DSP

RADYEJENERAL TEMEL COzOMO

BIRIMLER MKS

REACTIVE UNIT PRESSURES

LOAD CASE 1

I-GRID 1 2 3 4 5 6 7
J-GRID

1 -2.9219 -2.7417 -2.6070 -2.5226 -2.4937 -2.5226 -2.6070

2 -2.5313 -2.4173 -2.3186 -2.2547 -2.2327 -2.2547 -2.3186

3 -2.1861 -2.1102 -2.0427 -1.9968 -1.9807 -1.9968 -2.0427

4 -1.8904 -1.8413 -1.7958 -1.7642 -1.7529 -1.7642 -1.7958

5 -1.6490 -1.6186 -1.5887 -1.5673 -1.5595 -1.5673 -1.5887

6 -1.4635 -1.4455 -1.4262 -1.4117 -1.4064 -1.4117 -1.4262

7 -1.3333 -1.3229 -1.3101 -1.3001 -1.2964 -1.3001 -1.3101

8 -1.2568 -1.2502 -1.2408 -1.2332 -1.2303 -1.2332 -~1.2408

9 -1.2324 -1.2262 -1.2177 -1.2109 -1.2083 -1.2109 -1.2177

10 -1.2568 -1.2502 -1.2408 -1.2332 -1.2303 -~1.2332 -~1.2408
11 -1.3333 —1.5229 -1.3101 -1.3001 -1.2964 -~1.3001 -1.3101
12 ~1.4635 -1.4455 -1.4262 ~1.4117 -~1.4064 -1.4117 -1.4262
13 -1.6490 ~1.6186 ~1.5887 ~1.5673 ~1.5595 -1.5673 -1.5887
14 -1.8904 -1.8413 -~1.7958 -1.7642 -1.7529 -1.7642 -1.7958
15 ~2.1861 ~2.1102 -2.0427 -1.9968 -1.9807 -1.9968 -2.0427
16 ~2.5313 -2.4173 -2.3186 -2.2547 -2,2327 -2.2547 -2.3186
17 -2.9219 -2.7417 -2.6070 -2.5226 -2.4937 -2.5226 -2.6070

J~GRID

I-GRID 1 2 3 4 5 6 7
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 6
. PROGRAM: SAFE/FILE:NU3 .DSP

RADYEJENERAL TEMEL COz{M0

BIRIMLER MKS

REACTTIVE UNTIT PRESSURES

LOAD CASE 1

I-GRID 8 9
J-GRID

1 -2.7417 -2.9219

2 -2.4173 -2.5313

3 -2.1102 -2.1861

4 -1.8413 -1.8904

5 -1.6186 -1.6490

6 -1.4455 -1.4635

7 -1.3229 -1.3333

8 -1.2502 -1.2568

9 -1.2262 -1.2324

10 -1.2502 -1.2568

11 -1.3229 -1.3333

12 -1.4455 -1.4635

13 -1.6186 -1.6490

14 -1.8413 -1.8904

15 -2.1102 -2.1861

16 -2.4173 -2.5313

17 -2.7417 -2.9219
J-GRID

I-GRID 8 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 7
PROGRAM: SAFE/FILE :NU3 .DSP

RADYEJENERAL TEMEL COzUMT

BIRIMLER MKS

REACTTIVE UNIT PRESSURES

LOAD CASE 2

I-GRID 1 2 3 4 5 6 7
J-GRID

1 -0.8839 -0.7754 -0.6884 -0.6259 -0.5902 -0.5821 -0.6001

2 -0.7059 -0.6274 -0.5571 -0.5045 -0.4725 -0.4620 -0.4715

3 -0.5475 -0.4867 -0.4311 -0.3871 -0.3586 -0.3462 -0.3484

4 -0.4102 -0.3622 -0.3173 -0.2806 -0.2551 -0.2415 -0.2381

5 -0.2958 -0.2573 -0.2205 -0.1895 -0.1666 -0.1523 -0.1454

6 -0.2048 -0.1734 -0.1427 -0.1162 -0.0957 -0.0814 -0.0723

7 -0.1369 -0.1108 -0.0849 -0.0619 -0.0434 -0.0297 -~0.0197

8 -0.0915 -0.0694 -0,0471 -0.027C -0.0104 0.0024 0.0124

9 -0.0682 -0.0491 -0.0296 -0.0117 0.0032 0.0149 0.0240

10 -0.0674 -0.0504 -0.0325 -0.0161 -0.0026 0.0077 0.0155
11 -0.0906 -0.6739 -0.0563 -0.0404 -0.0279 -0.01921 -0.0135
12 -0.1389 -0.1203 -0.1013 -0.0848 -0.0727 -0.0657 -0.0628
13 -0.2127 -0.1898 -0.1673 -0.1488 -0.1367 -0.1315 -0.1325
14 -0.3121 -0.2820 -0.2535 -0.2314 -0.2184 -0.2155 -0.2216
15 -0.4362 ~0.3950 -0.3576 -0.3298 -0.3154 -0.3152 -0.3280
16 -0.5826 ~-0.5252 -0.4746 -0.4395 -0.4230 -0.4258 -0.4469
17 -0.7493 -0.6632 -0.5972 -0.5536 -0.5345 -0.5408 -0.5713

J-GRID

I-GRID 1 2 3 4 5 6 7
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 8
T PROGRAM: SAFE/FILE:NU3 .DSP

RADYEJENERAL TEMEL COzOM{

BIRIMLER MKS

REACTIVE UNIT PRESSURES

LOAD CASE 2

I-GRID 8 9
J-GRID

1 -0.6412 -0.7028

2 -0.4973 -0.5302

3 -0.3610 -0.3777

4 -0.2417 -0.2472

5 -0.1429 -0.1409

6 ~0.0660 -0.0594

7 -0.0115 -0.0024

8 0.0211 0.0308

9 0.0322 0.0411

10 0.0222 0.0300

11 -0.0091 -0.0038

12 -0.0622 -0.0610

13 -0.1372 -0.1421

14 -0.2337 -0.2474

15 -0.3502 -0.3760

16 -0.4831 -0.5259

17 -0.6235 -0.6954
J-GRID

I-GRID 8 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 1
. PROGRAM: SAFE/FILE :NU3.FRC

RADYEJENERAL TEMEL COz0MU

BIRIMLER MKS

SLAB MOMENTS CAUSING I-STRESSES

LOAD CASE 1

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -0.855 -1.925 -2.287 -2.514 -2.514 -2.287 -1.925 -0.855
2 -0.488 -1.343 -1.897 -2.105 -2.105 -1.897 -1.343 -0.488
3 -0.318 -0.950 -1.423 -1.642 -1.642 -1.423 -0.950 -0.318
4 -0.242 -0.714 -1.089 -1.274 -1.274 -1.089 -0.714 -0.242
5 -0.183 -0.551 -0.846 -0.997 -0.997 -0.846 -0.551 -0.183
6 -0.145 -0.439 -0.680 -0.803 -0.803 -0.680 -0.439 -0.145
7 ~-0.124 -0.374 -0.578 -0.681 -0.681 -0.578 -0.374 -0.124
8 -0.120 -0.352 -0.529 -0.623 -0.623 -0.529 -0.352 -0.120
9 -0.120 -0.352 -0.529 -0.623 -0.623 -0.529 -0.352 -0.120
10 -0.124 -0.374 -0.578 -0.681 -0.681 -0.578 -0.374 -0.124
11 -0.145 -0.439 -0.680 -0.803 -0.803 -0.680 -0.439 -0.145
12 -0.183 -0.551 -0.846 -0.997 -0.997 -0.846 -0.551 -0.183
13 -0.242 -0.714 -1.089 -1.274 -1.274 -1.089 -0.714 -0.242
14 -0.318 -0.950 -1.423 -1.642 -1.642 -1.423 -0.950 -0.318
15 ~-0.488 -1.343 -1.897 -2.105 -2.105 -1.897 -1.343 -0.488
16 (—0.8551-1.9251-2.287J-2.514}-2.514 ;2.287ﬂ-1.9256-0.855 .
J-SPACE -

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 2
. PROGRAM: SAFE/FILE:NU3 .FRC

RADYEJENERAL TEMEL ¢O6zUMU

BIRIMLER MKS

SLAB MOMENTS CAUSING J-STRESSES

LOAD CASE 1

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -0.883 -0.555 -0.437 -0.415 -0.415 -0.437 -0.555 -0.883
2 -1.997 -1.530 -1.286 -1.204 -1.204 -~1.286 -1.530 -1.997
3 -2.377 -2.159 -1.913 -1.810 -1.810 -~-1.913 -2.159 -2.377
4 -2.615 ~-2.425 -2.244 -2.,151 -2.151 -2.244 -2.425 -2.615
5 -2,676 ~2.532 -2.386 -2.313 -2.313 -2.386 -2.532 -2.676
6 -2.651 -2.536 -2.421 -2.363 -2.363 -2.421 -2.536 -2.651
7 -2.,587 -2.493 -2.405 -2.360 -2.360 -2.405 -2.493 -2.587
8 -2.495 -2.448 -2.385 -2.348 -2.348 -2.385 -2.448 -2.495
9 -2.495 -2.448 -2.385 -2.348 -2.348 -2.385 -2.448 -2.495
10 -2,587 -2.493 -2.405 -2.360 -2.360 -2.405 -2.493 -2.587
11 -2.651 —2.536 -2.421 -2.363 -2.363 -2.421 -2.536 -2.651
12 -2.676 -2.532 -2.386 -2.313 -2.313 -2.386 ~-2.532 -2.676
13 -2.615 -2.425 -2.244 -2.151 -2.151 -2.244 -2.425 -2.615
14 -2.377 -2.159 ~1.913 -1.810 -1.810 -1.913 -2.159 -2.377
15 -1.997 -1.530 ~1.286 -1.204 -1.204 -1.286 -1.530 -1.997
16 -0.883 -0.555 -0.437 -0.415 -0.415 -0.437 -0.555 -0.883
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
L PROGRAM: SAFE/FILE :NU3 . FRC

RADYEJENERAL TEMEL COzUM0O

BIRIMLER MKS

SLAB SHEAR FORCES V-I1

LOAD CASE 1

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE

1 -6.274 -3.456 -2.113 -0.677 0.677 2.113 3.456 6.274

2 0.257 -0.281 -0.049 -0.029 0.029 0.049 0.281 -0.257

3 -0.579 -0.462 -0.287 -0.088 0.088 0.287 0.462 0.579

4 -0.364 -0.337 -0.186 -0.065 0.065 0.186 0.337 0.364

5 -0.273 -0.270 -0.156 -0.052 0.052 0.156 0.270 0.273

6 -0.221 -0.219 -0.133 -0.045 0.045 0.133 0.219 0.221

7 -0.189 -0.209 -0.119 -0.040 0.040 0.119 0.209 0.189

8 -0.280 -0.194 -0.114 -0.038 0.038 0.114 0.194 0.280

9 -0.280 -0.194 -0.114 -0.038 0.038 0.114 0.194 0.280

10 -0.189 -0.209 -0.119 -0.040 0.040 0.119 0.209 0.189

11 . -0.221 -0.219 -0.133 -0.045 0.045 0.133 0.219 0.221

12 -0.273 -0.270 -0.156 -0.052 0.052 0.156 0.270 0.273

13 -0.364 -0.337 -0.186 -0.065 0.065 0.186 0.337 0.364

14 -0.579 -0.462 -0.287 -0.088 0.088 0.287 0.462 0.579

15 0.257 -0.281 -0.049 -0.029 0.029 0.049 0.281 -0.257

16 -6.274 -3.456 -2.113 -0.677 0.677 2.113 3.456 6.274
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4
N PROGRAM: SAFE/FILE :NU3 . FRC

RADYEJENERAL TEMEL GOZUM(

BIRIMLER MKS

SLAB SHEAR FORCES v-JJ

LOAD CASE 1

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -6.322 0.218 -0.687 -0.539w;0.539 -0.687 0.218 -6.322
2 ~3.619 -0.196 -0.428 -0.354 -0.354 -0.428 -0.196 -3.619
3 ~2.544 0.153 -0.142 -0.043 -0.043 -0.142 0.153 -2.544
4 -1.588 0.221 0.062 0.118 0.118 0.062 0.221 -1.588
5 -0.939 0.261 0.156 0.197 0.197 0.156 0.261 -0.939
6 -0.489 0.241 0.175 0.197 0.197 0.175 0.241 -0.489
7 -0.170 0.177 0.130 0.142 0.142 0.130 0.177 -0.170
8 0.113 0.047 0.047 0.052 0.052 0.047 0.047 0.113
9 -0.113 -0.047 -0.047 -0.052 -0.052 -0.047 -0.047 -0.113
10 0.170 -0.177 -0.130 -0.142 -0.142 -0.130 -0.177 0.170
11 0.489 -0.241.-0.175 -0.197 -0.197 -0.175 -0.241 0.489
12 ’ 0.939 -0.261 -0.156 -0.197 -0.197 -0.156 -0.261 0.939
13 1.588 -0.221 -0.062 ~-0.118 -0.118 -0.062 -0.221 1.588
14 2.544 -0.153 0.142 0.043 0.043 0.142 -0.153 2.544
15 3.619 0.196 0.428 0.354 0.354 0.428 0.196 3.619
16 6.322 -0.218 0.687 0.539 0.539 0.687 -0.218 6.322
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 5
PROGRAM : SAFE/FILE:NU3 . FRC

RADYEJENERAL TEMEL COzUMU

BIRIMLER MKS

SLAB MOMENTS CAUSING I-STRESSES

LOAD CASE 2

I-SPACE 1 2 3 4 5 6 7 8
J-~SPACE
1 ~0.418 -0.947 ~-1.126 -1.222 -1.201 ~1.072 -0.881 -0.385
2 ~0.255 -0.689 -0.952 -1.038 -1.018 -~0.898 -0.624 -0.224
3 -0.179 -0.513 -0.740 -0.830 -0.810 -0.685 -0.448 -0.148
4 -0.144 -0.405 -0.588 -0.663 -0.643 -0.534 -0.342 -0.114
5 -0.117 -0.329 -0.474 -0.534 -0.514 -0.422 -0.267 -0.087
6 -0.098 -0.273 -0.391 -0.439 -0.420 -0.343 -0.214 -0.069
7 -0.085 -0.235 -0.334 -0.374 -0.357 -0.291 -0.182 -0.059%
8 -0.075 -0.210 -0.298 -0.335 -0.321 -0.262 -0.168 -0.056
9 -0.068 -0.194 -0.284 -0.322 -0.311 -0.255 -0.164 -0.055
10 -0.065 -0.194 -0.293 -0.336 -0.326 -0.269 -0.169 -0.055
11 -0.072 -0.216 -0.328 -0.380 -0.372 -0.308 -0.194 -0.063
12 ’ -0.088 -0.260 ~0.395 -0.457 -0.450 -0.376 -0.240 -0.079
13 -0.112 -0.329 -0.496 -0.574 ~0.567 -0.478 -0.310 -0.104
14 -0.144 -0.429 -0.639 -0.731 -0.724 -0.621 -0.411 -0.137
15 -0.219 -0.601 -0.844 -0.931 -0.923 -0.825 -0.581 -0.210
16 -0.380 -0.856 ~-1.015 -1.109 -1.101 -0.994 -0.833 -0.370
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 6
PROGRAM: SAFE/FILE :NU3 . FRC

RADYEJENERAL TEMEL ¢Oz0mM0

BIRIMLER MKS

SLAB MOMENTS CAUSING J-STRESSES

LOAD CASE 2

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -0.382 -0.243 -0.194 -0.185 -0.185 -0.195 -0.247 -0.391
2 ~-0.859 -0.666 -0.567 -0.534 -0.536 -0.572 ~0.680 -0.887
3 -1.014 -0.935 -0.83%9 -0.800 ~-0.803 -0.850 ~0.959 -1.057
4 -1.110 -1.045 -0.980 -0.948 -~0.952 -0.995 ~-1.076 -1.161
5 -1.132 -1.089 -1.040 -1.017 -1.022 -1.057 -1.122 -1.187
6 -1.122 -1.092 -1.058 -1.040 -1.044 -1.071 -1.122 -1.172
7 -1.105 -1.085 -1.058 -1.043 -1.044 -1.063 -1.100 -1.141
8 -1.104 -1.088 -1.061 -1.043 -1.041 -1.054 -1.079 -1.097
9 -1.142 -1.110 ~1.072 -1.048 -1.042 -1.053 -1.076 -1.093
10 -1.193 -1.140 -1.087 -1.057 -1.048 -1.060 -1.092 -1.129
11 -1.221 -1.160 -1.095 -1.058 -1.047 -1.064 -1.107 -1.153
12 -1.227 -1.153 ~1.077 -1.033 -1.022 -1.046 -1.102 -1.160
13 -1.190 -1.098 -1.008 -0.957 -0.947 -0.980 -1.052 -1.129
14 -1.075 -0.972 -0.855 -0.802 -0.794 -0.833 -0.934 -1.024
15 -0.895 -0.685 -0.572 -0.531 -0.527 -0.558 -0.660 -0.861
16 ~0.393 -0.248 -0.194 -0.183 -0.181 -0.189 -0.239 -0.381
J-SPACE

I-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAR AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 7
o PROGRAM: SAFE/FILE:NU3 . FRC

RADYEJENERAL TEMEL ¢OzUMU

BIRIMLER MKS

SLAB SHEAR FORCES V-II

LOAD CASE 2

I-SPACE 1 2 3 4 5 6 7 8
J-SPACE
1 -2.952 -1.644 -1.006 -0.335 0.287 0.934 1.531 2.760
2 -0.012 -0.176 -0.027 0.012 0.055 0.070 0.167 -0.087
3 -0.394 -0.271 -0.145 -0.024 0.071 0.166 0.239 0.274
4 -0.296 -0.215 -0.101 -0.016 0.060 0.120 0.182 0.178
5 -0.254 -0.184 -0.088 -0.011 0.053 0.104 0.150 0.136
6 -0.227 -0.158 -0.074 -0.007 0.048 0.092 0.125 0.112
7 -0.207 -0.138 -~0.062 -0.003 0.046 0.084 0.118 0.095
8 -0.194 -0.116 ~0.052 0.001 0.045 0.080 0.109 0.133
9 -0.140 -0.101 ~0.044 0.004 0.045 0.079 0.106 0.131
10 -0.095 -0.093 -0.040 0.005 0.046 0.079 0.111 0.089
11 -0.106 -0.093 -0.042 0.004 0.047 0.083 0.113 0.101
12 ’ -0.126 -0.113 -0.051 0.001 0.048 0.091 0.132 0.122
i3 -0.164 -0.142 -0.065 -0.007 0.052 0.101 0.152 0.l61
i4 -0.258 -0.197 -0.111 -0.019 0.059 0.143 0.212 0.254
15 0.105 -0.125 -0.015 -0.001 0.025 0.031 0.125 -0.116
16 -2,740 -1.486 -0.881 ~-0.246 0.346 0.965 1.536 2.745
J-SPACE

I1-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 8
L PROGRAM: SAFE/FILE :NU3 . FRC

RADYEJENERAL TEMEL COzZUMU

BIRIMLER MKS

SLAB SHEAR FORCES v-JJ

LOAD CASE 2

I-SPACE 1 2 3 4 5 6 7 8
J~SPACE
1 -2.822 0.113 -0.303 -0.238 -0.239 -0.304 0.088 -2.761
2 ~-1.640 -0.063 -0.181 ~-0.151 -0.153 -0.187 -0.093 -1.558
3 -1.189 0.093 -0.051 ~0.009 -0.012 -0.057 0.062 -1.069
4 -0.790 0.124 0.039 0.064 0.062 0.036 0.094 -0.636
5 -0.533 0.141 0.078 0.099 0.098 0.079 0.113 -0.341
6 -0.373 0.129 0.082 0.098 0.098 0.088 0.105 -0.137
7 -0.285 0.093 0.059 0.073 0.074 0.070 0.077 0.008
8 -0.247 0.040 0.022 0.033 0.035 0.034 0.020 0.133
9 -0.256 -0.005 -0.018 -0.011 -0.010 -0.007 ~-0.020 0.033
10 -0.078 -0.054 -0.051 -0.04° -0.049 -0.044 -0.077 0.153
11 0.103 -0.079 -0.065 -0.072 -0.073 -0.064 -0.104 0.285
12 0.332 -0.087 -0.054 -0.071 -0.073 -0.056 -0.113 0.473
13 0.641 -0.071 -0.012 -0.037 -0.040 -0.017 -0.096 0.745
14 1.080 -0.043 0.076 0.031 0.028 0.069 -0.068 1.149
15 1.569 0.107 0.199 0.164 0.160 0.190 0.080 1.601
16 2.767 -0.083 0.307 0.239 0.237 0.299 -0.102 2.763
J-SPACE

I1-SPACE 1 2 3 4 5 6 7 8
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 1
PROGRAM: SAFE/FILE:NU3.SUM

RADYEJENERAL TEMEL COzOMU
BIRIMLER MKS

DISPLACEMENT SUMMARY

LOAD VERTICAL ROTATION ROTATION

CASE DISPLACEMENT ABOUT-1I ABOUT-J
1

MIN 0.8055E-03 -0.4014E-03 -0.1770E-03

( 5, 9) (9, 1) ( 9, 17)

MAX 0.1948E~-02 0.4014E-03 0.1770E-03

( 9, 17) ( 9, 17) ( 1, 17)

2
MIN -0.2743E-04 -0.1828E-03 -0.7000E-04

(9, 9 (1, 1) ( 9, 17)
MAX  0.5892E-03 0.1741E-03 0.1090E-03
(1, 1 ¢ 9,17 ¢ 1, 1

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 2
PROGRAM: SAFE/FILE:NU3.SUM

RADYEJENERAL TEMEL GOzUMU
BIRIMLER MKS

REACTION SUMMARY

LOAD VERTICAL MOMENT MOMENT SURFACE
CASE REACTION ABOUT-I ABOUT-J PRESSURE

1
MIN  0.0000E+00 0.0000E+00 0.0000E+00 -0.2922E+01
(1, 1) (1, 1) (1, 1) (9, 17)

MAX  0.0000E+00 0.0000E+00 0.0000E+00 -0.1208E+01
(1, 1 (1, 1 (1, 1) { 5, 9

2
MIN 0.0000E+00 0.0000E+00 0.0000E+00 -0.8839E+00
L1, 1) ( 1, 1) (1, 1) ( 1, 1)

MAX 0.0000E+00 0.0000E+00 0.0000E+00 0.4115E-01
1, 1) (1, 1 (1, 1) 9, 9
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CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 3
PROGRAM: SAFE/FILE :NU3 . SUM

RADYEJENERAL TEMEL GOzZUM{
BIRIMLER MKS

MEMBER FORCE SUMMARY O F SLAB ELEMENTS

MAXIMA & MINIMA FOR ELEMENTS WITH SECTION PROPERTY 1

LOAD M-II M-JJ M-IJ V-II vV-JJ
CASE MOMENT MOMENT MOMENT SHEAR SHEAR
1

MIN -0.2514E+01 -0.2676E+01 -0.1707E+01 -0.6274E+01 -0.6322E+01
( 5, 16) ( 8, 12) ( 8, 1) ( 1, 16) ( 8, 1)
MAX -0.1204E+00 -0.4148E+00 0.1707E+01 0.6274E+01 0.6322E+01
( 8, 9 ( 5, 16) ( 8, 16) ( 8, 16) ( 8, 16)

2
MIN -0.1222E+01 -0.1227E+01 -0.7384E+00 -0.2952E+01 -0.2822E+01
( 4, 1) ( 1, 12) ( 8, 1) (1, 1) (1, 1)
MAX -0.5462E-01 -0.1810E+00 0.7770E+00 0.2760E+01 0.2767E+01
( 8, 9) ( 5, 16) (1, 1) ( 8, 1) ( 1, 16)

CSI / SAFE - SLAB AND BASEMAT ANALYSIS BY THE FINITE ELEMENT METHOD PAGE 4
PROGRAM: SAFE/FILE:NU3.SUM

RADYEJENERAL TEMEL COzUMU
BIRIMLER MKS

SOLUTION ACCURACY

LOAD SUM OF SUM OF SUM OF
CASE APPLIED LOADS RECOVERED LOADS REACTIONS
1 0.85732200000E+02 0.85732200000E+02 -0.85732200000E+02

2 0.11113200000E+02 0.11113200000E+02 -0.11113200000E+02
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8. SONUC VE ONERILER

Insaat mithendisligi dﬁnyésmda arz ve talebe bagl olarak zaman biyik 6nem kazanmigtir.
Yapilarin giin gegtikge biiyiimesi ve karmagiklagmas: ile beraber, hesaplardaki kesinlige
olan istegin de artmast, bu iki istegin tek bir sonucunu ortaya koymustur. O da giin gegtikge
kusursuz ve ¢ok daha hizh hesaba yaklagan bilgisayar paket programlandir. Piyasalarda plak
analizleri ile ilgili programlar bulunmaktadir. SAFE ve SAP90 da bunlardan ikisidir.
Yapilarin giin gegtikge daha komplike bir yapiya sahip olmalan neticesinde diger
programlarin hesap yontemleri yetersiz kalmaktadir. SAFE ise bu tip problemleri ¢6zmeyi
amag edinmis ve sonlu elemanlar metodu ile bu komplike peoblemlerde bir takim hesaplan
daha kigiik boyuta indirgeyerek zamammn sarti olan hiz1 ve kesinlifi yakalamigtir.
Calismalarimiz neticesinde su sonuglara varilmistir :

- Verilerin girdi kisminda gok biiyiik farklar gozlenmemektedir; benzer sekildedir.

- Safe programinin ¢aligarak sonuca ulagmasi ¢ok daha hzli olmaktadir.

- Ciktilarda SAFE programimn diizenlemesi ¢ok daha iyi olup, istenilen yerdeki sonuglar
kagit iizerinde gok daha net ve rahatga goriilebilmektedir. SAP90’ d ise bu sonuglar diigiim
noktasina gére aranarak bulunmalidir, ve bir bitiin halinde tek sayfada goriilememektedir.

- Sonuglarda her iki program arasinda ¢ok fazla bir fark bulunmamaktadir. Her iki
programin da hesap yontemi aymt olmasma ragmen arada ¢ikan bu ¢ok kigik fark
degerlerin yerlerinden kaynaklanmaktadir. Safe paket program, degerleri dort ag noktasi ile
sinirlanmig olan plak elemanmnin tam ortasinda bulurken, SAP90 programu bu sonuglan ag
noktalarinin tam Gizerinde bulmaktadur.

- Sonuglarda ¢ikan kiigiik farklarin bir sebebi de yuvarlatmalardan kaynaklanan hatalardir.

- SAFE programi sonuglari her zaman plak elemanlannin tam ortasmda verdiginden hig bir

zaman tam sinrlardaki degerleri verememektedir.
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EKLER

Bu boliimde konuyla ilgili olarak SAFE paket programu ile ¢oziilen NU 5ismli sayisal
Ommegin, aynt verilerle, SAP90 paket programi ile ¢oziimii bulunmaktadir.



J

JRNEK

5 HELL

ELEMENT

FORCES

IEMBRANE FORCES ARE IN FORCE PER UNIT LENGTH
3ENDING MOMENTS ARE IN MOMENTS PER UNIT LENGTH

SLEMENT ID 1
sOAD COND 1
JOINT M11

1 6.7629E-02
2 -1.7009E+00

10 -3.0477E-02

11 -1.0856E+00
LOAD COND 2
JOINT M1l

1 2.9556E-02
2 -7.4337E-01
10 -1.3320E-02
11 -4.7443E-01

ELEMENT ID 2
LOAD COND 1
JOINT M1l

2 -1.6734E+00
3 -2.3290E+00
11 -1.0928E+00

12 -1.8426E+00
LOAD COND 2
JOINT M11

2 -7.3135E-01
3 -1.0178E+00
11 -4.7757E-01

12 -8.0530E-01
ELEMENT 1ID 3
LOAD COND 1
JOINT M11

3 -2.3396E+00
4 -2.6891E+00

12 -1.8333E+00

13 -2.2040E+00
L.OAD COND 2
JOINT Mil

3 -1.0225E+00
4 -1.1752E+00
12 -8.0120E-01
13 -9.6324E-01

ELEMENT ID 4
LOAD COND 1
JOINT M11
4 -2.6919E+00
5 -2.7996E+00

13 -2.2023E+00

14 -2.3179E+00

M22

.0276E-02
.9210E-02
.7267E+00
.2204E+00

M12
-2.1313E+00
-1.9218E+00
-1.9487E+00
-1.7391E+00

M22

.6343E-02
.2766E-02
.5461E-01
.3335E-01

M12
-9.3148E-01
-8.3989E-01
-8.5164E-01
-7.6005E-01

M22

.5084E-02
.5086E-03
.2215E+00
.0491E+00

Mi2
-1.6027E+00
-1.2974E+00
-1.5136E+00
-1.2084E+00

M22

.0963E-02
.5930E-04
.3382E-01
.5850E-01

M12
-7.0043E-01
-5.6703E-01
-6.6150E-01
-5.2810E-01

M22

.0327E-05
.7777E-03
.0477E+00
.7355E-01

M12
-9.8505E-01
-7.0371E-01
-9.4603E-01
-6.6468E-01

M22

.9474E-05
.2140E-03
.5789E-01
.2548E-01

M12
-4 .3050E-01
-3.0755E-01
-4 .1345E-01
-2.9049E-01

M22

.1944E-03
.4276E-03
.7329E-01
.5290E-01

M12
-4 .1565E-01
-1.4184E-01
-4 .0355E-01
-1.2974E-01

ULk EN

N U1 010

P WUl

NN

3
1
-4
-6

5
5
-8
-9

Mmax

.1953E+00
.2306E+00
.2466E+00
.8743E-01

Mmax

.5943E-01
.3782E-01
.4483E-01
.5673E-01

Mmax

.5291E-01
.8016E-01
.5786E-01
.7404E-01

Mmax

.1646E-01
.5355E-01
.5640E-01
.6060E-02

Mmax

.5942E-01
.7040E-01
.1616E-01
.8308E-01

Mmax

.5708E-01
.4471E-02
.8188E-01
.9853E-01

Mmax

.9596E-02
.7445E-03
.5262E-01
.4067E-01

-2
-2
-2
-2

Mmin

.0674E+00
.9608E+00
.0038E+00
.8934E+00

Mmin

.0353E-01
.2940E+00
.3128E+00
.2645E+00

Mmin

.6514E+00
.9076E+00
.6721E+00
.7177E+00

Mmin

.1588E+00
.2707E+00
.1678E+00
.1877E+00

Mmin

.6991E+00
.8623E+00
.4648E+00
.4945E+00

Mmin

.1796E+00
.2509E+00
.0772E+00
.0902E+00

Mmin

.7547E+00
.8067E+00
.3229E+00
.3301E+00

PAGE
PROGRAM:SAP90/FILE:nus5.F4F

ANGLE
-44 .95
-56.75
-33.24
-43.89

ANGLE
-44 .95
-56.75
-33.24
-43.89

ANGLE
-58.61
-65.96
-43.78
-54.09

ANGLE
-58.61
-65.96
-43.78
-54.09

ANGLE
-69.95
-76.17
-56.27
-66.39

ANGLE
-69.95
-76.17
-56.27
-66.39

ANGLE
~-81.41
~-87.11
-73.35
~-84.62



ORNEK

SHELL

ELEMENT ID 4
LOAD COND 2
JOINT M11

4 -1.1764E+00
5 -1.2235E+00
13 -9.6246E-01
14 -1.0130E+00

ELEMENT ID 5
LOAD COND 1
JOINT M11

5 -2.7996E+00
6 -2.6919E+00

14 -2.3179E+00

15 -2.2023E+00
LOAD COND 2
JOINT M11

5 -1.2235E+00
6 -1.1764E+00
14 -1.0130E+00
15 -9.6246E-01

ELEMENT ID 6

LOAD COND 1

JOINT M11
6 -2.6821E+00
7 -2.3396E+00

15 -2.2040E+00

16 -1.8333E+00
LOAD COND 2
JOINT M11

6 -1.1752E+00
7 -1.0225E+00
15 -9.6324E-01
16 -8.0120E-01

ELEMENT ID 7
L.OAD COND 1
YJOINT M11

7 ~-2.3290E+00

8 -1.6734E+00

16 -1.8426E+00

17 -1.0928E+00
LOAD COND 2

JOINT M11

7 -1.0178E+00

8 -7.3135E-01

16 -8.0530E-01

ELEMENT

FORCES

M22

.3961E-03
.2390E-04
.2536E-01
.1645E-01

M12
.8165E-01
.1991E-02
.7637E-01
.6703E-02

M22

.4276E-03
.1944E-03
.5290E-01
.7329E-01

M12
.4184E-01
.1565E-01
.2974E-01
.0355E-01

M22

.2390E-04
.3961E-03
.1645E-01
.2536E-01

M12
.1991E-02
.8165E-01
.6703E-02
.7637E-01

M22

.7777E-03
.0327E-05
.7355E-01
.0477E+00

M12
.0371E-01
.8505E-01
.6468E-01
.4603E-01

M22

.2140E-03
.9474E-05
.2548E~-01
.5789E-01

Mi2
.0755E-01
.3050E-01
.9049E-01
.1345E-01

M22

.5086E-03
.5084E-02
.0491E+00
.2215E+00

M12
.2974E+00
.6027E+00
.2084E+00
.5136E+00

M22

.5930E-04
.0963E-02
.5850E-01

17 -4.7757E-01 -5.3382E-01

M12
.6703E-01
.0043E-01
.2810E-01
.6150E-01

PROGRAM:SAPQO/FILE:nuS.F4i

Mmax

.6046E-02
.5106E-03
.7263E-01
.1111E-01

Mmax

.7445E-03
.9596E-02
.4067E-01
.5262E-01

Mmax

.5106E-03
.6046E-02
.1111E-01
.7263E-01

Mmax

.7040E-01
.5942E-01
.8308E-01
.1616E-01

Mmax

.4471E-02
.5708E-01
.9853E-01
.8188E-01

Mmax

.8016E-01
.5291E-01
.7404E-01
.5786E-01

Mmax

.5355E-01
.1646E-01
.6060E-02
.5640E-01

Mmin

.2039E+00
.2266E+00
.0152E+00
.0183E+00

Mmin

.8067E+00
.7547E+00
.3301E+00
.3229E+00

Mmin

.2266E+00
.2039E+00
.0183E+00
.0152E+00

Mmin

.8623E+00
.6991E+00
.4945E+00
.4648E+00

Mmin

.2509E+00
.1796E+00
.0902E+00
.0772E+00

Mmin

.9076E+00
.6514E+00
.7177E+00
.6721E+00

Mmin

.2707E+00
.1588E+00
.1877E+00
.1678E+00

PAGE

ANGLE
-81.41
-87.11
-73.35
-84.62

ANGLE
87.11
81.41
84 .62
73.35

ANGLE
87.11
81.41
84.62
73.35

ANGLE
76.17
69.95
66.39
56.27

ANGLE
76.17
69.95
66.39
56.27

ANGLE
65.96
58.61
54.09
43.78

ANGLE
65.96
58.61
54.09
43.78



PAGE :
) PROGRAM: SAP90/FILE:nu5.F41

JRNEK

SHELL ELEMENT FORCES

SLEMENT ID 8 ~---mmmmm e
LOAD COND A e i

JOINT M11 M22 M12 Mmax Mmin ANGLE

8 -1.7009E+00 -2.9210E-02 1.9218E+00 1.2306E+00 -2.9608E+0Q0 56.75

9 6.7629E-02 6.0276E-02 2.1313E+00 2.1953E+00 -2.0674E+00 44 .95

17 -1.0856E+00 -1.2204E+00 1.7391E+00 5.8743E-01 -2.8934E+00 43.89

18 -3.0477E-02 -1.7267E+00 1.9487E+00 1.2466E+00 -3.0038E+00 33.24
LOAD COND 2 mmmmmmm e

JOINT Mil M22 M12 Mmax Mmin ANGLE

8 -7.4337E~-01 -1.2766E-02 8.3989E-01 5.3782E-01 -1.2940E+00 56.75

‘ 9 2.9556E-02 2.6343E-02 9.3148E-01 9.5943E-01 -9.0353E-01 44 .95

17 -4.7443E-01 -5.3335E-01 7.6005E-01 2.5673E-01 -1.2645E+00 43.89

18 -1.3320E-02 -7.5461E-01 8.5164E-01 5.4483E-01 -1.3128E+00 33.24
ELEMENT ID 9 - -
LOAD COND e

JOINT M1l M22 M12 Mmax Mmin ANGLE

10 -2.8177E-02 -1.7113E+00 -1.6798E+00 1.0090E+00 -2.7485E+00 -31.69

11 -1.0862E+00 -1.2245E+00 -1.5643E+00 4.1053E-01 -~-2.7212E+00 -43.73

19 2.6121E-03 -2.3551E+00 -1.4439E+00 6.8781E-01 -3.0403E+00 -25.39

20 -8.0443E-01 -2.0369E+00 -1.3285E+00 4.3813E-02 -2.8851E+00 -32.56
LOAD COND 2 Sl - - SRR — - - ZELLLL ~ 2

JOINT M11i M22 M12 Mmax Mmin ANGLE

10 -1.2315E-02 -7.4791E-01 -7.3412E-01 4.4098E-01 ~-1.2012E+00 -31.69

11 -4.7470E-01 -5.3514E-01 -6.8367E-01 1.7942E-01 -1.1893E+00 -43.73

19 1.1416E-03 -1.0292E+00 -6.3105E-01 3.0060E-01 -1.3287E+00 ~-25.39

20 -3.5156E-01 -8.9020E-01 -5.8061E-01 1.9150E-02 -~-1.2609E+00 ~-32.56
ELEMENT ID 10 -----ELLLl= — 2Ll - —aablel
LOAD COND 1 - - -l — SRl — Ll —

JOINT M11 M22 M12 Mmax Mmin ANGLE

11 -1.0934E+00 -1.2256E+00 -1.3388E+00 1.8100E-01 -2.4999E+00 -43.59

12 -1.8428E+00 -1.0503E+00 -1.1305E+00 -2.4858E-01 -2.6445E+00 -54.66

20 -8.0458E-01 -2.0369E+00 -1.2010E+00 -7.0916E-02 -2.7706E+00 -31.42

21 -1.4046E+00 -1.7806E+00 -9.9267E-01 -5.8225E-01 -2.6029E+00 -39.64
LOAD COND 2 mmmmm e m

JOINT M1l M22 M12 Mmax Mmin ANGLE

11 -4.7784E-01 -5.3561E-01 -5.8512E-01 7.9106E-02 -1.0926E+00 -43.59

* 12 -8.0537E-01 -4.5900E-01 -4.9407E-01 -1.0864E-01 -1.1557E+00 ~54.66

20 -3.5163E-01 -8.9021E-01 -5.2488E-01 -3.0991E-02 -1.2108E+00 ~31.42

21 -6.1384E-01 -7.7818E-01 -4.3383E-01 -2.5446E-01 -1.1376E+00 ~39.64
ELEMENT ID I R e
LOAD COND 1 - -mmmm e

JOINT M11 M22 M12 Mmax Mmin ANGLE

12 -1.8334E+00 -1.0488E+00 -8.6817E-01 -4.8846E-01 -2.3938E+00 ~57.16

13 -2.2043E+00 -9.7544E-01 -6.3113E-01 -7.0905E-01 -2.4707E+00 ~67.12

21 -1.4051E+00 -1.7807E+00 -8.0144E-01 -7.6974E-01 -2.4160E+00 -38.41

22 -1.7540E+00 -1.6551E+00 -5.6440E-01 -1.1380E+00 -2.2711E+00 -47.50



}

ORNEK
SHELL ELEMENT FORCES
ELEMENT ID 11 - e e
LOAD COND 2 mmmmmmm e
JOINT M1l M22 M12
12 -8.0127E-01 -4.5838E-01 -3.7942E-01 -2
13 -9.6337E-01 -4.2630E-01 -2.7582E-01 -3
21 -6.1408E-01 -7.7821E-01 -3.5026E-01 -3
22 -7.6655E-01 -7.2334E-~01 -2.4666E-01 -4
ELEMENT ID 12 - e e -
LOAD COND 1 - mmmm e e
JOINT M11 M22 M12
13 -2.2025E+00 -9.7517E~-01 -3.6999E-01 -8
14 -2.3181E+00 -9.5400E-01 -1.2974E-01 -9
22 -1.7530E+00 -1.6550E+00 -3.4973E-01 -1
23 -1.8639E+00 -1.6169E+00 -1.0948E-01 -1
LOAD COND 2 mmmmmmmme - -
JOINT M11 M22 M12
13 -9.6258E-01 -4.2618E-01 -1.6170E-01 -3
14 -1.0131E+00 -4.1693E-01 -5.6703E-02 -4
22 -7.6611E-01 -7.2328E-01 -1.5284E-01 -5
23 -8.1458E-01 -7.0664E-01 -4.7847E-02 -6
ELEMENT ID 13 - GEEE - Satabals SCLLLL - L
LOAD COND 1 - - - - "Rl Sl
JOINT M1l M22 Mi2
14 -2.3181E+00 -9.5400E-01 1.2974E-01 -9
15 -2.2025E+00 -9.7517E-01 3.6999E-01 -8
23 -1.8639E+400 -1.6169E+00 1.0948E-01 -1
24 -1.7530E+00 -1.6550E+00 3.4973E-01 -1
LOAD COND 2 ---ZEEEEE - LRSS - EEEES -
JOINT M11 M22 M12
14 -1.0131E+00 -4.1693E-01 5.6703E-02 -4
15 -9.6258E-01 -4.2618E-01 1.6170E-01 -3
23 -8.1458E-01 -7.0664E-01 4.7847E-02 -6
24 -7.6611E-01 -7.2328E-01 1.5284E-01 -5
ELEMENT ID 14 ---------mmmmmmm e - - -
LOAD COND 1 ~-~-r e -
"JOINT M1l1 M22 M12
15 -2.2043E+00 -9.7544E-01 6.3113E-01 -7
16 -1.8334E+00 -1.0488E+00 8.6817E-01 -4
24 -1.7540E+00 -1.6551E+00 5.6440E-01 -1
25 -1.4051E+00 -1.7807E+00 8.0144E-01 -7
LOAD COND 2 - e - -
JOINT M11 M22 M12
15 -9.6337E-01 -4.2630E-01 2.7582E-01 -3
16 -8.0127E-01 -4.5838E-01 3.7942E-01 -2.
24 -7.6655E-01 -7.2334E-01 2.4666E-01 -4.
25 -6.1408E-01 -7.7821E-01 3.5026E-01 -3.
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PROGRAM:SAP90/FILE:nu5.F4'

Mmax

.1347E-01
.0988E-01
.3640E-01
.9734E-01

Mmax

.7226E-01
.4176E-01
.3508E+00
.5753E+00

Mmax

.8121E-01
.1159E-01
.9036E-01
.8848E-01

Mmax

.4176E-01
.7226E-01
.5753E+00
.3508E+00

Mmax

.1159E-01
.8121E-01
.8848E-01
.9036E-01

Mmax

.0905E-01
.8846E-01
.1380E+00
.6974E-01

Mmax

.0988E-01

1347E-01
9734E-01
3640E-01

Mmin

.0462E+00
.0798E+00
.0559E+00
.9255E-01

Mmin

.3054E+00
.3303E+00
.0571E+00
.9054E+00

Mmin

.0076E+00
.0184E+00
.9903E-01
.3274E-01

Mmin

.3303E+00
.3054E+00
.9054E+00
.0571E+00

Mmin

.0184E+00
.0076E+00
.3274E-01
.9903E-01

Mmin

.4707E+00
.3938E+00
.2711E+00
.4160E+00

Mmin

.0798E+00
.0462E+00
.9255E-01
.0559E+00

ANGLE
-57.16
-67.12
-38.41
-47.50

ANGLE
-74 .46
-84.61
-48.99
-69.22

ANGLE
-74 .46
-84.61
-48.99
-69.22

ANGLE
84.61
74 .46
69.22
48.99

ANGLE
84.61
74 .46
69.22
48.99

ANGLE
67.12
57.16
47.50
38.41

ANGLE
67.12
57.16
47 .50
38.41



ORNEK

SHELL
ELEMENT ID 15
LOAD COND 1
JOINT M11

16 -1.8428E+00
17 -1.0934E+00
25 ~-1.4046E+00
26 -8.0458E-01

LOAD COND 2

JOINT M11
16 -8.0537E-01

17 -4.7784E-01

25 -6.1384E-01
26 -3.5163E-01

ELEMENT ID 16
LOAD COND 1
JOINT M11
17 -1.0862E+00
18 -2.8177E-02
26 -8.0443E-01
27 2.6121E-03
LOAD COND 2
JOINT M11
17 -4.7470E-01
18 -1.2315E-02
26 -3.5156E-01
27 1.1416E-03

ELEMENT ID 17
LOAD COND 1
JOINT M11
19 -4.2001E-04
20 -8.0262E-01
28 -2.0635E-03
29 -6.1422E-01
LOAD COND 2
JOINT M11
19 -1.8356E-04
*» 20 -3.5077E-01
28 -9.0182E-04
29 -2.6843E-01

ELEMENT ID 18

LOAD COND 1

JOINT M11
20 -8.0277E-01
21 -1.4048E+00
29 -6.1630E-01
30 -1.0858E+00

ELEMENT

M22

-1.0503E+00
-1.2256E+00
-1.7806E+00
-2.0369E+00

M22

-4 .5900E-01
-5.3561E-01
-7.7818E-01
-8.9021E-01

M22
-1.2245E+00
-1.7113E+00
-2.0369E+00
-2.3551E+00

M22
-5.3514E-01
-7.4791E-01
-8.9020E-01
-1.0292E+00

M22

-2.3753E+00

-2.0248E+00
-2.6850E+00

-2.4239E+00

M22

-1.0381E+00
-8.8493E-01
-1.1734E+00

-1.0593E+00

M22

-2.0249E+00
-1.7818E+00
-2.4242E+00
-2.2094E+00

FORCES

M12
1.1305E+00
1.3388E+00
9.9267E-01
1.2010E+00

M12
4.9407E-01
5.8512E-01
4.3383E-01
5.2488E-01

M12
1.5643E+00
1.6798E+00
1.3285E+00
1.4439E+00

M12
6.8367E-01
7.3412E-01
5.8061E-01
6.3105E-01

M12

-1.2165E+00
-1.1528E+00
-1.0374E+00
-9.7372E-01

M12

-5.3165E-01
-5.0381E-01
-4 .5340E-01
-4 ,2555E-01

M12

-1.0253E+00
-8.8841E-01
-8.9078E-01
-7.5393E-01

PAGE
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PROGRAM: SAP90/FILE:nub.F4l

Mmax

-2.4858E-01

1.8100E-01

-5.8225E-01
-7.0916E-02

Mmax

-1.0864E-01

7.9106E-02

-2.5446E-01
-3.0991E-02

Mmax
4 .1053E-01
1.0090E+00
4 .3813E-02
6.8781lE-01

Mmax
1.7942E-01
4 .4098E-01
1.9150E-02
3.0060E-01

Mmax
5.1210E-01

-1.0899E-01

3.5229E-01

-1.8982E-01

Mmax
2.2381E-01

-4 .7632E-02

1.5396E-01

-8.2957E-02

Mmax

-2.2029E-01
-6.8511E-01
-2.5115E-01
-7.0733E-01

-2
-2
-2
-2

-1
-1
-1
-1

-2
-2
-2
-3

-1
-1
-1
-1

-2
-2
-3
-2

-1
-1
-1
-1

-2
-2
-2
-2

Mmin
.6445E+00
.4999E+00
.6029E+00
.7706E+00

Mmin
.1557E+00
.0926E+00
.1376E+00
.2108E+00

Mmin
.7212E+00
.7485E+00
.8851E+00
.0403E+00

Mmin
.1893E+00
.2012E+00
.2609E+00
.3287E+00

Mmin
.8878E+00
.7185E+00
.0393E+00
.8483E+00

Mmin
.2621E+00
.1881E+00
.3283E+00
.2448E+00

Mmin
.6074E+00
.5015E+00
.7894E+00
.5878E+00

ANGLE
54.66
43.59
39.64
31.42

ANGLE
54 .66
43.59
39.64
31.42

ANGLE
43.73
31.69
32.56
25.39

ANGLE
43.73
31.69
32.56
25.39

ANGLE
-22.85
-31.04
-18.86
-23.55

ANGLE
-22.85
-31.04
-18.86
~-23.55

ANGLE
-29.60
-39.01
-22.29
-26.65



»

JRNEK
SHELL ELEMENT FORCES
ELEMENT ID 18 ——mmmmmmmmmmmmmm e
LOAD COND  J
JOINT M11 M22 M12
20 -3.5084E-01 -8.8494E-01 -4.4808E-01
21 -6.1393E-01 -7.7873E-01 -3.8827E-01
29 -2.6934E-01 -1.0595E+00 -3.8931E-01
30 -4.7451E-01 -9.6558E-01 -3.2950E-01
ELEMENT ID 19 mmmmmmmmmmmmm oo
LOAD COND 1 mmm e -
JOINT M11 M22 M12
21 -1.4053E+00 -1.7819E+00 -6.9718E-01
22 ~1.7540E+00 -1.6553E+00 -5.1812E-01
30 -1.0862E+00 -2.2094E+00 -6.2032E-01
31 -1.3770E+00 -2.0785E+00 -4.4126E-01
LOAD COND R
JOINT M11 M22 M12
21 -6.1416E-01 -7.7877E-01 -3.0469E-01
22 -7.6656E-01 -7.2343E-01 -2.2644E-01
30 -4.7472E-01 -9.6561E-01 -2.7111E-01
31 -6.0179E-01 -9.0836E-01 -1.9285E-01
ELEMENT ID 20 - THUEL. _NEEER, _ NS A8
LOAD COND 1 -- S GRS
JOINT M1l M22 M12
22 -1.7530E+00 -1.6552E+00 -3.0344E-01
23 -1.8640E+00 -1.6178E+00 -1.0948E-01
31 -1.3769E+00 -2.0784E+00 -2.7911E-01
32 -1.4740E+00 -2.0351E+00 -8.5149E-02
LOAD COND 2 - S SN N
JOINT M11 M22 M12
22 -7.6613E-01 -7.2337E-01 -1.3262E-01
23 -8.1464E-01 -7.0703E-01 -4.7847E-02
31 -6.0176E-01 -9.0836E-01 -1.2198E-01
32 -6.4417E-01 -8.8942E-01 -3.7214E-02
ELEMENT ID 2] mmmemmm e m e mmeme -
LOAD COND 1 mmm e
SOINT M11 M22 M12
23 -1.8640E+00 -1.6178E+00 1.0948E-01
24 -1.7530E+00 -1.6552E+00 3.0344E-01
32 -1.4740E+00 -2.0351E+00 8.5149E-02
33 -1.3769E+00 -2.0784E+00 2.7911E-01
LOAD COND 2 e
JOINT M11 M22 M12
23 -8.1464E-01 -7.0703E-01 4.7847E-02
24 -7.6613E-01 -7.2337E-01 1.3262E-01
32 -6.4417E-01 -8.8942E-01 3.7214E-02
33 -6.0176E-01 -9.0836E-01 1

-1.
-1.
.2794E+00
.4613E+00

-1

Mmax

.6270E-02
.9942E-01
.0976E-01
.0912E-01

Mmax

.7145E-01
.1842E+00
.1105E-01
.1641E+00

Mmax

.8085E-01
.1754E-01
.5446E-01
.0873E-01

Mmax
3967E+00
5762E+00

Mmax

.1042E-01
.8884E-01
.5915E-01
.3865E-01

Mmax

.5762E+00
.3967E+00
.4613E+00
.2794E+00

Mmax

.8884E-01
.1042E-01
.3865E-01
.2198E-01 -5.5915E-01

-1
-1
-1
-1

-2
-2
-2
-2

-1
-9
-1
-1

-2
-1
-2
-2

-8
-8
-9
-8

-1
-2
-2
-2

-8
-8
-8
-9

Mmin
.1395E+00
.0932E+00
.2191E+00
.1310E+00

Mmin
.3158E+00
.2251E+00
.4846E+00
.2914E+00

Mmin
.0121E+00
.7246E-01
.0859E+00
.0014E+00

Mmin
.0115E+00
.9057E+00
.1759E+00
.0477E+00

Mmin
.7908E-01
.3284E-01
.5097E-01
.9494E-01

Mmin
.9057E+00
.0115E+00
.0477E+00
.1759E+00

Mmin
.3284E-01
.7908E-01
.9494E-01
.5097E-01

PAGE
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ANGLE
-29.60
-39.01
-22.29
-26.65

ANGLE
-37.44
-47.72
-23.92
-25.76

ANGLE
-37.44
-47.72
-23.92
-25.76

ANGLE
-49 .58
-69.18
-19.26
-8.44

ANGLE
-49.58
-69.18
-19.26

-8.44

ANGLE
69.18
49.58

8.44
19.26

ANGLE
69.18
49.58

8.44
19.26



PAGE
’ PROGRAM: SAP90/FILE:nus.F4l]
ORNEK
SHELL ELEMENT FORCES

ELEMENT ID R

LOAD COND 1l —-cmmmmr e e -

JOINT M11 M22 M12 Mmax Mmin ANGLE
24 -1.7540E+00 -1.6553E+00 5.1812E-01 -1.1842E+00 -2.2251E+00 47 .72
25 -1.4053E+00 -1.7819E+00 6.9718E-01 -8.7145E-01 -2.3158E+00 37.44
33 -1.3770E+00 -2.0785E+00 4.4126E-01 -1.1641E+00 -2.2914E+00 25.76
34 -1.0862E+00 -2.2094E+00 6.2032E-01 -8.1105E-01 -2.4846E+00 23.92

LOAD COND A b

JOINT M1l M22 M12 Mmax Mmin ANGLE
24 -7.6656E-01 -7.2343E-01 2.2644E-01 -5.1754E-01 -9.7246E-01 47 .72

' 25 -6.1416E-01 -7.7877E-01 3.0469E-01 -3.8085E-01 -1.0121E+00 37.44
33 -6.0179E-01 -9.0836E-01 1.9285E-01 -5.0873E-01 -1.0014E+00 25.76
34 -4.7472E-01 -9.6561E-01 2.7111E-01 -3.5446E-01 -1.0859E+00 23.92

ELEMENT ID 23 —-mmm e e e

LOAD COND R e

JOINT M1l M22 M12 Mmax Mmin ANGLE
25 -1.4048E+00 -1.7818E+00 8.8841E-01 -6.8511E-01 -2.5015E+00 392.01
26 -8.0277E-01 -2.0249E+00 1.0253E+00 -2.2029E-01 -2.6074E+00 29.60
34 -1.0858E+00 -2.2094E+00 7.5393E-01 -7.0733E-01 -2.5878E+00 26.65
35 -6.1630E-01 -2.4242E+00 8.9078E-01 -2.5115E-01 -2.7894E+00 22.29

LOAD COND 2 s e

JOINT M1l1 M22 M12 Mmax Mmin ANGLE
25 -6.1393E-01 -7.7873E-01 3.8827E-01 -2.9942E-01 -1.0932E+00 39.01
26 -3.5084E-01 -8.8494FE-01 4.4808E-01 -9.6270E-02 -1.1395E+00 29.60
34 -4.7451E-01 -9.6558E-01 3.2950E-01 -3.0912E-01 -1.1310E+00 26 .65
35 -2.6934E-01 -1.0595E+00 3.8931E-01 -1.0976E-01 -1.2191E+00 22.29

ELEMENT ID 24 ~--m e m e m e

LOAD COND 1 mmmmmmm e e o

JOINT M1l1 M22 M12 Mmax Mmin ANGLE
26 -8.0262E-01 -2.0248E+00 1.1528E+00 -1.0899E-01 -2.7185E+00 31.04
27 -4.2001E-04 -2.3753E+00 1.2165E+00 5.1210E-01 -2.8878E+00 22 .85
35 -6.1422E-01 -2.4239E+00 9.7372E-01 -1.8982E-01 -2.8483E+00 23.55
36 -2.0635E-03 -2.6850E+00 1.0374E+00 3.5229E-01 -3.0393E+00 18.86

L.OAD COND 2 e - -

JOINT M11 M22 M12 Mmax Mmin ANGLE
26 -3.5077E-01 -8.8493E-01 5.0381E-01 -4.7632E-02 -1.1881E+00 31.04

» 27 -1.8356E-04 -1.0381E+00 5.3165E-01 2.2381E-01 -1.2621E+00 22.85
35 -2.6843E-01 -1.0593E+00 4.2555E-01 -8.2957E-02 -1.2448E+00 23.55
36 -9.0182E-04 -1.1734E+00 4.5340E-01 1.5396E-01 -1.3283E+00 18.86

ELEMENT ID 25 —-emeeem e e

LOAD COND 1l - - -

JOINT M1l M22 Mi2 Mmax Mmin ANGLE
28 -3.8600E-03 -2.6970E+00 -8.6815E-01 2.5174E-01 -2.9526E+00 -16.41
29 -6.1350E-01 -2.4191E+00 -8.2966E-01 -2.9018E-01 -2.7425E+00 -21.29
37 -3.4411E-04 -2.7915E+00 -7.2748E-01 1.7788E-01 -2.9698E+00 -13.77

38 -4.7911E-01 -2.5856E+00 -6.8899E-01 -2.7376E-01 -2.7909E+00 -16.60



2

ORNEK

SHELTL ELE
ELEMENT ID 25
LOAD COND 2
JOINT M1l1

28 -1.6870E-03
29 -2.6812E-01
37 -1.5038E-04
38 -2.0938E-01

ELEMENT ID 26
LOAD COND 1
'JOINT M11

29 -6.1559E-01
30 -1.0857E+00
38 -4.8015E-01
39 -8.5036E-01

LOAD COND 2
JOINT M1l
29 -2.6903E-01
30 -4.7447E-01
38 -2.0984E-01
39 -3.7164E-01
ELEMENT ID 27
LOAD COND 1
JOINT M1l

30 -1.0861E+00
31 -1.3769E+00

39 -8.5119E-01

40 -1.0849E+00
LOAD COND 2
JOINT M1l

30 -4.7467E-01
31 -6.0175E-01

39 -3.7200E-01

40 -4.7412E-01
ELEMENT ID 28
LOAD COND 1
\TOINT M11

31 -1.3768E+00

32 -1.4740E+00
40 -1.0852E+00

41 -1.1648E+00
LOAD COND 2
JOINT M11

31 -6.0172E-01

32 -6.4418E-01
40 -4.7427E-01
41 -5.0906E-01

MENT

FORCES

M22
-1.1787E+00
-1.0573E+00
-1.2200E+00
-1.1300E+00

Ml12

.7942E-01
.6259E-01
.1794E-01
.0112E-01

M22
-2.4195E+00
-2.2087E+00
-2.5857E+00
-2.4094E+00

M12

.4673E-01
.5417E-01
.3518E-01
.4262E-01

M22
-1.0574E+00
-9.6528E-01
-1.1300E+00
-1.0530E+00

M12

.2635E-01
.8590E-01
.7760E-01
.3715E-01

M22
-2.2088E+00
-2.0779E+00
-2.4095E+00
-2.2969E+00

M12

.2056E-01
.9231E-01
.5051E-01
.2226E-01

M22
-9.6531E-01
-9.0810E-01
-1.0531E+00
-1.0038E+00

M12

.2750E-01
.7145E-01
.9689E-01
.4084E-01

M22
-2.0778E+00
-2.0352E+00
-2.2970E+00
-2.2578E+00

M12

.3016E-01
.5149E-02
.0663E-01
.1616E-02

M22
-9.0809E-01
-8.8946E-01
-1.0039E+00
-9.8676E-01

M12

.0059E-01
.7214E-02
.0304E-02
.6929E-02

PAGE
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PROGRAM: SAP90/FILE:nus5 . F4]

Mmax

.1002E-01
-1.
.7743E-02
-1.

2682E-01

1964E-01

Mmax

.4659E-01
.8506E-01
.0338E-01
.8010E-01

Mmax

.5147E-01
.4310E-01
.3258E-01
.9722E-01

Mmax

.8190E-01
.2013E+00
.3032E-01
.0045E+00

Mmax

.8542E-01
.2502E-01
.1917E-01
.3900E-01

Mmax

.3080E+00
.4614E+00
.0510E+00
.1614E+00

Mmax

.7165E-01
.3866E-01
.5930E-01
.0755E-01

Mmin

.2904E+00
.1986E+00
.2979E+00
.2197E+00

Mmin

.6885E+00
.5093E+00
.7625E+00
.5797E+00

Mmin

.1750E+00
.0967E+00
.2073E+00
.1274E+00

Mmin

.4130E+00
.2534E+00
.5304E+00
.3773E+00

Mmin

.0546E+00
.8483E-01
.1059E+00
.0390E+00

Mmin

.1467E+00
.0478E+00
.3312E+00
.2613E+00

Mmin

.3817E-01
.9498E-01
.0188E+00
.8827E-01

ANGLE
-16 .41
-21.29
-13.77
-16.60

ANGLE
-19.81
-24 .68
-15.55
-17.42

ANGLE
-19.81
-24 .68
-15.55
-17.42

ANGLE
-21.42
-24.11
-15.02
-14.00

ANGLE
-21.42
-24.11
-15.02
-14.00

ANGLE
-16.65
-8.44
-9.42
-3.22

ANGLE
-16.65
-8.44
-9.42
-3.22



JRNEK
SHEL L ELEMENT FORCES
iLEMENT ID A B e
LOAD COND 1 cemm -
JOINT M11 M22 M12
32 -1.4740E+00 -2.0352E+00 8.5149E-02
33 -1.3768E+00 -2.0778E+00 2.3016E-01
41 -1.1648E+00 -2.2578E+00 6.1616E-02
42 -1.0852E+00 -2.2970E+00 2.0663E-01
LOAD COND 2 e
JOINT M11 M22 M12
32 -6.4418E-01 -8.8946E-01 3.7214E-02
' 33 -6.0172E-01 -9.0809E-01 1.0059E-01
41 -5.0906E-01 -9.8676E-01 2.6929E-02
42 -4.7427E-01 -1.0039E+00 9.0304E-02
ELEMENT ID 30 ~m—mmmmmm e -
LOAD COND 1 —mrm e m e
JOINT M11 M22 M12
33 -1.3769E+00 -2.0779E+00 3.9231E-01
34 -1.0861E+00 -2.2088E+00 5.2056E-01
42 -1.0849E+00 -2.2969E+00 3.2226E-01
43 -8.5119E-01 -2.4095E+00 4.5051E-01
LOAD COND R e R
JOINT M1l M22 M12
33 -6.0175E-01 -9.0810E-01 1.7145E-01
34 -4.7467E-01 -9.6531E-01 2.2750E-01
42 -4.7412E-01 -1.0038E+00 1.4084E-01
43 -3.7200E-01 -1.0531E+00 1.9689E-01
ELEMENT ID K 3 R e
LOAD COND o R e T
JOINT M1l1 M22 M12
34 -1.0857E+00 -2.2087E+00 6.5417E-01
35 -6.1559E-01 -2.4195E+00 7.4673E-01
43 -8.5036E-01 -2.4094E+00 5.4262E-01
44 -4.8015E-01 -2.5857E+00 6.3518E-01
LOAD COND R e
JOINT M11 M22 M12
34 -4.7447E-01 -9.6528E-01 2.8590E-01
» 35 -2.6903E-01 -1.0574E+00 3.2635E-01
43 -3.7164E-01 -1.0530E+00 2.3715E-01
44 -2.0984E-01 -1.1300E+00 2.7760E-01
ELEMENT ID 32 e -
LOAD COND i R e T
JOINT M11 M22 M12
35 -6.1350E-01 -2.4191E+00 8.2966E-01
36 -3.8600E-03 -2.6970E+00 8.6815E-01
44 -4.7911E-01 -2.5856E+00 6.8899E-01
45 -3.4411E-04 -2.7915E+00 7.2748E-01

PAGE
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PROGRAM: SAP90/FILE:nu5.F41

Mmax

.4614E+00
.3080E+00
.1614E+00
.0510E+00

Mmax

.3866E-01
.7165E-01
.0755E-01
.5930E-01

Mmax

.2013E+00
.8190E-01
.0045E+00
.3032E-01

Mmax

.2502E-01
.8542E-01
.3900E-01
.1917E-01

Mmax

.8506E-01
.4659E-01
.8010E-01
.0338E-01

Mmax

.4310E-01
.5147E-01
.9722E-01
.3258E-01

Mmax

.9018E-01
.5174E-01
.7376E-01
.7788E-01

Mmin

.0478E+00
.1467E+00
.2613E+00
.3312E+00

Mmin

.9498E-01
.3817E-01
.8827E-01
.0188E+00

Mmin

.2534E+00
.4130E+00
.3773E+00
.5304E+00

Mmin

.8483E-01
.0546E+00
.0390E+00
.1059E+00

Mmin

.5093E+00
.6885E+00
.5797E+00
.7625E+00

Mmin

.0967E+00
.1750E+00
.1274E+00
.2073E+00

Mmin

.7425E+00
.9526E+00
.7909E+00
.9698E+00

ANGLE
8.44
16.65
3.22
9.42

ANGLE
8.44
16.65
3.22
9.42

ANGLE
24.11
21.42
14.00
15.02

ANGLE
24 .11
21.42
14.00
15.02

ANGLE
24 .68
19.81
17.42
15.55

ANGLE
24.68
19.81
17.42
15.55

ANGLE
21.29
16.41
16.60
13.77



ORNEK -
SHELL
ELEMENT ID 32
LOAD COND 2
JOINT M1l
35 -2.6812E-01
36 -1.6870E-03
44 -2.0938E-01
45 -1.5038E-04
ELEMENT ID 33
LOAD COND 1
JOINT M1l1
37 -1.6952E-03
38 -4.7861E-01
46 -3.9888E-04
47 -3.8072E-01
LOAD COND 2
JOINT M11
37 -7.4084E-04

38 -2.0917E-01
46 -1.7431E-04
47 -1.6638E-01

ELEMENT ID 34
LOAD COND 1
JOINT M11

38 -4.7966E-01
39 -8.5034E-01
47 -3.8180E-01

48 -6.8054E-01
LOAD COND 2
JOINT M11

38 -2.0963E-01

39 -3.7162E-01

47 -1.6686E-01

48 -2.9741E-01
ELEMENT ID 35
LOAD COND 1
YOINT M11

39 -8.5116E-01
40 -1.0847E+00
48 -6.8125E-01
49 -8.7164E-01

LOAD COND 2

JOINT M11
39 -3.7199E-01
40 -4.7406E-01
48 -2.9772E-01

49 -3.8093E-01

ELEMENT

FORCES

M22

.0573E+00
.1787E+00
.1300E+00
.2200E+00

M12

.6259E-01
.7942E-01
.0112E-01
.1794E-01

— e e e = = = -

M22

.8005E+00
.5823E+00
.7776E+00
.6130E+00

M12

.9540E-01
.7359E-01
.8422E-01
.6240E-01

M22

.2239E+00
.1285E+00
.2139E+00
.1420E+00

M12

.6022E-01
.5068E-01
.1162E-01
.0209E-01

M22

.5824E+00
.4092E+00
.6131E+00
.4701E+00

M12

.1978E-01
.5860E-01
.2921E-01
.6804E-01

M22

.1286E+00
.05292E+00
.1420E+00
.0795E+00

M12

.2716E-01
.0043E-01
.8759E-01
.6085E-01

M22

.4094E+00
.2960E+00
.4703E+00
.3775E+00

M12

.6649E-01
.7858E-01
.0787E-01
.1996E-01

M22

.0530E+00
.0035E+00
.0796E+00
.0391E+00

M12

.6017E-01
.2175E-01
.3455E-01
.6134E-02

PAGE
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PROGRAM: SAP90/FILE:nu5 .F4]

Mmax

-1.2682E-01
1.1002E-01
-1.1964E-01
7.7743E-02

Mmax

1.1970E-01
-3.3238E-01
8.1606E-02
-2.8872E-01

Mmax

5.2315E-02
-1.4526E-01
3.5666E-02
-1.2618E-01

Mmax

-3.5820E-01
-7.2544E-01
-3.0208E-01
-6.0781E-01

Mmax

-1.5654E-01
-3.1704E-01
-1.3202E-01
-2.6563E-01

Mmax

-7.6927E-01
-1.0237E+00
-6.2975E-01
-8.4017E-01

Mmax

-3.3619E-01
-4.4740E-01
-2.7522E-01
-3.6718E-01

Mmin

.1986E+00
.2904E+00
.2197E+00
.2979E+00

Mmin

.9219E+00
.7285E+00
.8596E+00
.7050E+00

Mmin

.2770E+00
.1925E+00
.2497E+00
.1822E+00

Mmin

.7039E+00
.5341E+00
.6928E+00
.5429E+00

Mmin

.1817E+00
.1075E+00
.1769E+00
.1113E+00

Mmin

.4913E+00
.3570E+00
.5218E+00
.4090E+00

Mmin

.0888E+00
.0301E+00
.1021E+00
.0528E+00

ANGLE
21.29
16.41
16.60
13.77

ANGLE
-11.52
-14.30

-9.61
-11.25

ANGLE
-11.52
-14.30

-9.61
-11.25

ANGLE
-13.15
-15.24
-10.52
-11.18

ANGLE
-13.15
-15.24
-10.52
-11.18

ANGLE
-12.60
-12.35

-9.50

-8.14

ANGLE
-12.60
-12.35

-9.50

-8.14



) PAGE 1
PROGRAM: SAP90/FILE:nu5.F4)

ORNEK

SHELL ELEMENT FORCES

ELEMENT ID 36 —-mmmmmmmmmm e

L.OAD COND 1 - - - -

JOINT M11 M22 M12 Mmax Mmin ANGLE
40 -1.0851E+00 -2.2961E+00 -1.6295E-01 -1.0635E+00 -2.3176E+00 -7.53
41 -1.1648E+00 -2.2574E+00 -6.1616E-02 -1.1613E+00 -2.2609E+00 -3.22
49 -8.7198E-01 -2.3776E+00 -1.4278E-01 -8.5856E-01 -2.3910E+00 -5.37
50 -9.3713E-01 -2.3452E+00 -4.1448E-02 -9.3591E-01 -2.3464E+00 -1.68

LOAD COND 2 mmmmm e — - -

JOINT M11 M22 M1l2 Mmax Mmin ANGLE
40 -4.7422E-01 -1.0035E+00 -7.1215E-02 -4.6480E-01 -1.0129E+00 -7.53

' 41 -5.0904E-01 -9.8658E-01 -2.6929E-02 -5.0752E-01 -9.8810E-01 -3.22
49 -3.8108E-01 -1.0391E+00 -6.2401E-02 -3.7521E-01 -1.0450E+00 -5.37
50 -4.0955E-01 -1.0249E+00 -1.8115E-02 -4.0902E-01 -1.0255E+00 -1.68

ELEMENT ID 37 ~mmmmm e e m e =~

LOAD COND 1l ~————m e -

JOINT M11l M22 M12 Mmax Mmin ANGLE
41 -1.1648E+00 -2.2574E+00 6.1616E-02 -1.1613E+00 -2.2609E+00 3.22
42 -1.0851E+00 -2.2961E+00 1.6295E-01 -1.0635E+00 -2.3176E+00 7.53
50 -9.3713E-01 -2.3452E+00 4.1448E-02 -9.3591E-01 -2.3464E+00 1.68
51 -8.7198E-01 -2.3776E+00 1.4278E-01 -8.5856E-01 -2.3910E+00 5.37

LOAD COND 2 mmmmmmmmmmmmmmeme oo

JOINT M11 M22 M12 Mmax Mmin ANGLE
41 -5.0904E-01 -9.8658E-01 2.6929E-02 -5.0752E-01 -~9.8810E-01 3.22
42 -4.7422E-01 -1.0035E+00 7.1215E-02 -4.6480E-01 -~-1.0129E+00 7.53
50 -4.0955E-01 -1.0249E+00 1.8115E-02 -4.0902E-01 -1.0255E+00 1.68
51 -3.8108E-01 -1.0391E+00 6.2401E-02 -3.7521E-01 -1.0450E+00 5.37

ELEMENT ID 38 -~ - e ——

LOAD COND 1l - e - -

JOINT M11 M22 M12 Mmax Mmin ANGLE
42 -1.0847E+00 -2.2960E+00 2.7858E-01 -1.0237E+00 -2.3570E+00 12.35
43 -8.5116E-01 -2.4094E+00 3.6649E-01 -7.6927E-01 -2.4913E+00 12.60
51 -8.7164E-01 -2.3775E+00 2.1996E-01 -8.4017E-01 -2.4090E+00 8.14
52 -6.8125E-01 -2.4703E+00 3.0787E-01 -6.2975E-01 -2.5218E+00 9.50

LOAD COND 2 mmmm e e

JOINT M1l M22 M12 Mmax Mmin ANGLE
42 -4.7406E-01 -1.0035E+00 1.2175E-01 -4.4740E-01 -1.0301E+00 12.35

» 43 -3.7199E-01 -1.0530E+00 1.6017E-01 -3.3619E-01 -1.0888E+00 12.60
51 -3.8093E-01 -1.0391E+00 9.6134E-02 -3.6718E-01 -1.0528E+00 8.14
52 -2.9772E-01 -1.0796E+00 1.3455E-01 -2.7522E-01 -1.1021E+00 9.50

ELEMENT ID 39 ~-emmmm == R R

LOAD COND R e

JOINT M11l M22 M12 Mmax Mmin ANGLE
43 -8.5034E-01 -2.4092E+00 4.5860E-01 -7.2544E-01 -2.5341E+00 15.24
44 -4.7966E-01 -2.5824E+00 5.1978E-01 -3.5820E-01 -2.7039E+00 13.15
52 -6.8054E-01 -2.4701E+00 3.6804E-01 -6.0781lE-01 -2.5429E+00 11.18
53 -3.8180E-01 -2.6131E+00 4.2921E-01 -3.0208E-01 ~2.6928E+00 10.52



PAGE 1z
' PROGRAM: SAP90/FILE:nus . F41]
JRNEK
SHELL ELEMENT FORCES

ILEMENT ID 39 mmm e

LOAD COND 2 mm e

JOINT M11 M22 M12 Mmax Mmin ANGLE
43 -3.7162E-01 -1.0529E+00 2.0043E-01 -3.1704E-01 -1.1075E+00 15.24
44 -2.0963E-01 -1.1286E+00 2.2716E-01 -1.5654E-01 -1.1817E+00 13.15
52 -2.9741E-01 -1.0795E+00 1.6085E-01 -2.6563E-01 -1.1113E+00 11.18
53 -1.6686E-01 -1.1420E+00 1.8759E-01 -1.3202E-01 -1.1769E+00 10.52

ELEMENT ID 40 - e

LOAD COND L mmmmm e e

JOINT M11 M22 M12 Mmax Mmin ANGLE
44 -4.7861E-01 -2.5823E+00 5.7359E-01 -3.3238E-01 -2.7285E+00 14.30
45 -1.6952E-03 -2.8005E+00 5.9540E-01 1.1970E-01 -2.9219E+00 11.52
53 -3.8072E-01 -2.6130E+00 4.6240E-01 -2.8872E-01 -2.7050E+00 11.25
54 -3.9888E-04 -2.7776E+00 4.8422E-01 8.1606E-02 -2.8596E+00 9.61

LOAD COND 2 mm e

JOINT M1i1 M22 M12 Mmax Mmin ANGLE
44 -2.0917E-01 -1.1285E+00 2.5068E-01 -1.4526E-01 -1.1925E+00 14.30
45 -7.4084E-04 -1.2239E+00 2.6022E-01 5.2315E-02 -1.2770E+00 11.52
53 -1.6638E-01 -1.1420E+00 2.0209E-01 -1.2618E-01 -1.1822E+00 11.25
54 -1.7431E-04 -1.2139E+00 2.1162E-01 3.5666E-02 -1.2497E+00 9.61

ELEMENT ID 4] -VEEE_ _ NS _ SRSy 4u

LOAD COND 1 mmm e -

JOINT M11 M22 M12 Mmax Mmin ANGLE
46 -1.3733E-03 -2.7841E+00 -3.8029E-01 4.9662E-02 -2.8351E+00 -7.64
47 -3.8038E-01 -2.6107E+00 -3.6941E-01 -3.2079E-01 -2.6703E+00 -9.16
55 -2.3055E-04 -2.7089E+00 -2.9060E-01 3.0597E-02 -2.7397E+00 -6.06
56 -3.1466E-01 -2.5737E+00 -2.7973E-01 -2.8054E-01 -2.6078E+00 -6.95

LOAD COND p R g

JOINT M11 M22 M12 Mmax Mmin ANGLE
46 -6.0017E-04 -1.2167E+00 -1.6621E-01 2.1705E-02 -1.2390E+00 -7.64
47 -1.6624E-01 -1.1410E+00 -1.6145E-01 -1.4019E-01 -1.1670E+00 -9.16
55 -1.0074E-04 -1.1839E+00 -1.2701E-01 1.3373E-02 -1.1974E+00 -6.06
56 -1.3751E-01 -1.1248E+00 -1.2226E-01 -1.2260E-01 -1.1397E+00 -6.96

ELEMENT ID 42 cmmm e e e

LOAD COND 1 e

SOINT M11 M22 M12 Mmax Mmin ANGLE
47 -3.8146E-01 -2.6109E+00 -3.3623E-01 -3.3186E-01 -2.6605E+00 -8.39
48 -6.8054E-01 -2.4702E+00 -2.9908E-01 -6.3188E-01 -2.5188E+00 -9.24
56 -3.1583E-01 -2.5739E+00 -2.6225E-01 -2.8578E-01 -2.6039E+00 -6.54
57 -5.6776E-01 -2.4569E+00 -2.2510E-01 -5.4131E-01 -2.4834E+00 -6.70

LOAD COND 2 e mmeo o

JOINT M1l M22 M12 Mmax Mmin ANGLE
47 -1.6671E-01 -1.1411E+00 -1.4695E-01 -1.4503E-01 -1.1627E+00 -8.39
48 -2.9742E-01 -1.0796E+00 -1.3071E-01 -2.7615E-01 -1.1008E+00 -9.24
56 -1.3803E-01 -1.1249E+00 -1.1462E-01 -1.2489E-01 -1.1380E+00 -6.54

57 -2.4813E-01 -1.0738E+00 -9.8382E-02 -2.3656E-01 -1.0853E+00 -6.70
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PAGE
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ORNEK

SHELL ELEMENT FORCES

ELEMENT ID 43 -------mmm e

LOAD COND 1 -

JOINT M1l M22 M12 Mmax Mmin ANGLE
48 -6.8125E-01 -2.4703E+00 -2.3891E-01 -6.4989E-01 -2.5016E+00 -7.48
49 -8.7153E-01 -2.3768E+00 -1.8361E-01 -8.4946E-01 -2.3989E+00 -6.85
57 -5.6838E-01 -2.4570E+00 -1.9098E~01 -5.4927E-01 -2.4761E+00 -5.72
58 -7.2887E-01 -2.3826E+00 -1.3567E-01 -7.1782E-01 -2.3937E+00 -4.66

LOAD COND 2 - mmm e

JOINT M1l M22 M12 Mmax Mmin ANGLE
48 -2.9773E-01 -1.0796E+00 -1.0442E-01 -2.8402E-01 -1.0933E+00 -7.48

' 49 -3.8088E-01 -1.0387E+00 -8.0244E-02 -3.7124E-01 -1.0484E+00 -6.85
57 -2.4840E-01 -1.0738E+00 -8.3467E-02 -2.4004E-01 -1.0822E+00 -5.72
58 -3.1854E-01 -1.0413E+00 -5.9295E-02 -3.1370E-01 -1.0461E+00 -4.66

ELEMENT ID 44 --------mmmmmm e

LOAD COND L -

JOINT M1li M22 M12 Mmax Mmin ANGLE
49 -8.7187E-01 -2.3768E+00 -1.0642E-01 -8.6438E-01 -2.3843E+00 -4.02
50 -9.3704E-01 -2.3446E+00 -4.1448E-02 -9.3582E-01 ~2.3459E+00 -1.69
58 -7.2906E-01 -2.3827E+00 -8.9914E-02 -7.2418E-01 -2.3875E+00 -3.10
59 -7.8368E-01 -2.3569E+00 -2.4940E-02 -7.8328E-01 -2.3573E+00 -.91

LOAD COND 2 SRk - bt - - — —aBEEEY -2

JOINT M1l M22 M12 Mmax Mmin ANGLE
49 -3.8103E-01 -1.0388E+00 -4.6512E-02 -3.7776E-01 -1.0420E+00 -4.02
50 -4.0951E-01 -1.0247E+00 -1.8115E-02 -4.0898E-01 -1.0252E+00 -1.69
58 -3.1862E-01 -1.0413E+00 -3.9297E-02 -3.1649E-01 -1.0434E+00 -3.10
59 -3.4249E-01 -1.0300E+00 -1.0900E-02 -3.4231E-01 -1.0302E+00 -.91

ELEMENT ID I e D e L L

LOAD COND 1 - —2ELLLI= - LRl — LT -

JOINT M1l M22 M12 Mmax Mmin ANGLE
50 -9.3704E-01 -2.3446E+00 4.1448E-02 -9.3582E-01 -2.3459E+00 1.69
51 -8.7187E-01 -2.3768E+00 1.0642E-01 -8.6438E-01 -2.3843E+00 4.02
59 -7.8368E-01 -2.3569E+00 2.4940E-02 -7.8328E-01 -2.3573E+00 .91
60 -7.2906E-01 -2.3827E+00 8.9914E-02 -~7.2418E-01 -2.3875E+00 3.10

LOAD COND 2 e

JOINT M11 M22 M12 Mmax Mmin ANGLE
50 -4.0951E-01 -1.0247E+00 1.8115E-02 -~4.0898E-01 -1.0252E+00 1.69

» 51 -3.8103E-01 -1.0388E+00 4.6512E-02 -3.7776E-01 -1.0420E+00 4.02
59 -3.4249E-01 -1.0300E+00 1.0900E-02 -3.4231E-01 -1.0302E+00 .91
60 -3.1862E-01 -1.0413E+00 3.9297E-02 -3.1649E-01 -1.0434E+00 3.10

ELEMENT ID 46 ----------emm e m e

LOAD COND 1 — - e -

JOINT M11 M22 M12 Mmax Mmin ANGLE
51 -8.7153E-01 -2.3768E+00 1.8361E-01 -8.4946E-01 -2.3989E+00 6.85
52 -6.8125E-01 -2.4703E+00 2.3891E-01 -6.4989E-01 -2.5016E+00 7.48
60 -7.2887E-01 -2.3826E+00 1.3567E-01 -7.1782E-01 -2.3937E+00 4.66
61 -5.6838E-01 -2.4570E+00 1.9098E-01 -5.4927E-01 -2.4761E+00 5.72



ORNEK

SHELL

ELEMENT ID 46

LOAD COND 2

JOINT M11
51 -3.8088E-01-
52 -2.9773E-01
60 -3.1854E-01
61 -2.4840E-01

ELEMENT ID 47

LOAD COND 1

JOINT M11

52 -6.8054E-01
53 -3.8146E-01
61 -5.6776E-01
62 -3.1583E-01

LOAD COND 2
JOINT M1l
52 -2.9742E-01
53 -1.6671E-01
61 -2.4813E-01
62 -1.3803E-01
'ELEMENT ID 48
LOAD COND i
JOINT Mil
53 -3.8038E-01
54 -1.3733E-03

62 -3.1466E-01 .

63 -2.3055E-04

LOAD COND 2
JOINT Mil
53 -1.6624E-01

54 -6.0017E-04
62 -1.3751E-01
63 -1.0074E-04

ELEMENT ID 49
L.OAD COND 1
JOINT Mi1

55 -7.9586E-04
56 -3.1454E-01
64 -9.8314E-04
65 -2.8205E-01
LOAD COND 2
JOINT M1ii
55 -3.4781E-04
56 -1.3746E-01
64 -4.2950E-04
65 -1.2326E-01

ELEMENT

FORCES

M22

.0387E+00
.0796E+00
.0413E+00
.0738E+00

M12

8.0244E-02
1.0442E-01
5.9295E-02
8.3467E-02

M22

.4702E+00
.6109E+00
.4569E+00
.5739E+00

M12

2.9908E-01
3.3623E-01
2.2510E-01
2.6225E-01

M22

.0796E+00
.1411E+00
.0738E+00
.1249E+00

M12

1.3071E-01
1.4695E-01
9.8382E-02
1.1462E-01

M22

.6107E+00
.7841E+00
.5737E+00
.7089E+00

M12

3.6941E-01
3.8029E-01
2.7973E-01
2.9060E-01

M22

.1410E+00
.2167E+00
.1248E+00
.1839E+00

M12

1.6145E-01
1.6621E-01
1.2226E-01
1.2701E-01

M22

.7126E+00
.5729E+00
.6274E+00
.5059E+00

M12

-2.0542E-01
-2.0336E-01
-1.2924E-01
-1.2718E-01

M22

.1855E+00
.1245E+00
.1483E+00
.0952E+00

M12

-8.9782E-02
-8.8882E-02
-5.6489E-02
-5.5589E-02 -1.2009E-01

-3
4
-2
3

-1.

2
-1
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PROGRAM: SAP90/FILE:nub.F41]

Mmax

.7124E-01
.8402E-01
.1370E-01
.4004E-01

Mmax

.3188E-01
.3186E-01
.4131E-01
.8578E-01

.Mmax

.7615E-01
.4503E-01
.3656E~-01
.2489E-01

Mmax

.2079E-01
.9662E-02
.8054E-01
.0597E-02

Mmax
4019E-01

.1705E-02
.2260E-01
1.

3373E-02

Mmax

.4676E-02
.9637E-01
.3610E-03
.7480E-01

Mmax

.4149E-03
-1.
2.

2952E-01
3438E-03

Mmin

.0484E+00
.0933E+00
.0461E+00
.0822E+00

Mmin

.5188E+00
.6605E+00
.4834E+00
.6039E+00

Mmin

.1008E+00
.1627E+00
.0853E+00
.1380E+00

Mmin

.6703E+00
.8351E+00
.6078E+00
.7397E+00

Mmin

.1670E+00
.2390E+00
.1397E+00
.1974E+00

Mmin

.7281E+00
.5911E+00
.6337E+00
.5131E+00

Mmin

.1923E+00
.1324E+00
.1510E+00
.0984E+00

ANGLE
6.85
7.48
4.66
5.72

ANGLE
9.24
8.39
6.70
6.54

ANGLE
9.24
8.39
6.70
6.54

ANGLE
9.16
7.64
6.95
6.06

ANGLE
9.16
7.64
6.96
6.06

ANGLE
-4.31
-5.10
-2.81
-3.26

ANGLE
-4.31
-5.10
-2.81
-3.26



ORNEK

SHELTL
ELEMENT ID 50
LOAD COND 1
JOINT M11

56 -3.1572E-01
57 -5.6772E-01

65 -2.8204E-01

66 -5.0852E-01
LOAD COND 2
JOINT M11

56 -1.3798E-01
' 57 -2.4811E-01
65 -1.2326E-01
66 -2.2223E-01

ELEMENT ID 51
LOAD COND 1
JOINT M11
57 -5.6835E-01
58 -7.2878E-01
66 -5.0840E-01
67 -6.4784E-01
LOAD COND 2
JOINT M11
57 -2.4838E-01
58 -3.1849E-01
66 -2.2218E-01
67 -2.8312E-01

ELEMENT ID 52
LOAD COND 1
JOINT M1l

58 -7.2896E-01
59 -7.8361E-01
67 -6.4824E-01
68 -6.9604E-01

LOAD COND 2
JOINT M11
58 -3.1858E-~-01
» 59 -3.4246E-01
67 -2.8329E-01
68 -3.0418E-01
ELEMENT ID 53
LOAD COND 1
JOINT M11

59 -7.8361E-01
60 -7.2896E-01
68 -6.9604E-01
69 -6.4824E-01

ELEMENT

FORCES

M22

.5731E+00
.4567E+00
.5059E+00
.4195E+00

Mi2

.8588E-01
.6909E-01
.2619E-01
.0940E-01

M22

.1245E+00
.0737E+00
.0952E+00
.0574E+00

M12

.1242E-02
.3904E-02
.5156E-02
.7818E-02

M22

.4568E+00
.3820E+00
.4195E+00
.3627E+00

M12

.3497E-01
.0619E-01
.6590E-02
.7808E-02

M22

.0737E+00
.0410E+00
.0574E+00
.0326E+00

M12

.8989E-02
.6409E-02
.2216E-02
.9636E-02

M22

.3820E+00
.3564E+00
.3628E+00
.3420E+00

M12

.0429E-02
.4940E-02
.7014E-02
.1525E-02

M22

.0410E+00
.0298E+00
.0326E+00
.0236E+00

Mi2

.6411E-02
.0900E-02
.0548E-02
.0370E-03

M22

.3564E+00
.3820E+00
.3420E+00
.3628E+00

M12

.4940E-02
.0429E-02
.1525E-02
.7014E-02

PAGE
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Mmax

.0051E-01
.5271E-01
.7490E-01
.0228E-01

Mmax

.3133E-01
.4155E-01
.2014E-01
.1950E-01

Mmax

.5875E-01
.2199E-01
.0353E-01
.4516E-01

Mmax

.4419E-01
.1553E-01
.2005E-01
.8195E-01

Mmax

.2676E-01
.8322E-01
.4695E-01
.9596E-01

Mmax

.1761E-01
.4228E-01
.8273E-01
.0415E-01

Mmax

.8322E-01
.2676E-01
.9596E-01
.4695E-01

Mmin

.5883E+00
.4717E+00
.5130E+00
.4257E+00

Mmin

.1312E+00
.0802E+00
.0983E+00
.0601E+00

Mmin

.4664E+00
.3888E+00
.4243E+00
.3654E+00

Mmin

.0779E+00
.0440E+00
.0595E+00
.0338E+00

Mmin

.3842E+00
.3568E+00
.3641E+00
.3421E+00

Mmin

.0420E+00
.0300E+00
.0332E+00
.0236E+00

Mmin

.3568E+00
.3842E+00
.3421E+00
.3641E+00

ANGLE
-4.68
-5.08
-3.24
-3.27

ANGLE
-4.68
-5.08
-3.24
-3.27

ANGLE
-4.07
-3.66
-2.89
-2.26

ANGLE
-4.07
-3.66
-2.89
-2.26

ANGLE
-2.09
-.91
-1.57
-.40

ANGLE
-2.09
-.91
-1.57
-.40

ANGLE
.91
2.09
.40
1.57



ORNEK

SHELL

ELEMENT ID 53
LOAD COND 2
JOINT M11

59 -3.4246E-01
60 -3.1858E-01
68 -3.0418E-01
69 -2.8329E-01

ELEMENT ID 54

LOAD COND .1

JOINT M11
60 -7.2878E-01
61 -5.6835E-01
69 -6.4784E-01
70 -5.0840E-01

LOAD COND 2

JOINT M11
60 -3.1849E-01
61 -2.4838E-01

69 -2.8312E-01
70 -2.2218E-01

ELEMENT ID 55

LOAD COND 1

JOINT M11
61 -5.6772E-01

62 -3.1572E-01
70 -5.0852E-01

71 -2.8204E-01
LOAD COND 2
JOINT M11

61 -2.4811E-01

62 -1.3798E-01
70 -2.2223E-01

71 -1.2326E-01
ELEMENT ID 56
LOAD COND 1
UOINT M11

62 -3.1454E-01
63 -7.9586E-04
71 -2.8205E-01
72 -9.8314E-04
LOAD COND 2
JOINT M11
62 -1.3746E-01
63 -3.4781E-04
71 -1.2326E-01
72 -4.2950E-04

ELEMENT

FORCES

M22

.0298E+00
.0410E+00
.0236E+00
.0326E+00

M12

.0900E-02
.6411E-02
.0370E-03
.0548E-02

M22

.3820E+00
.4568E+00
.3627E+00
.4195E+00

M12

.0619E-01
.3497E-01
.7808E-02
.6590E-02

M22

.0410E+00
.0737E+00
.0326E+00
.0574E+00

M12

.6409E-02
.8989E-02
.9636E-02
.2216E-02

M22

.4567E+00
.5731E+00
.4195E+00
.5059E+00

M12

.6909E~01
.8588E-01
.0940E-01
.2619E-01

M22

.0737E+00
.1245E+00
.0574E+00
.0952E+00

M12

.3904E-02
.1242E-02
.7818E-02
.5156E-02

M22

.5729E+00
.7126E+00
.5059E+00
.6274E+00

M12

.0336E-01
.0642E-01
.2718E-01
.2924E-01

M22

.1245E+00
.1855E+00
.0952E+00
.1483E+00

M12

.8882E-02
.9782E-02
.5589E-02
.6489E-02
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Mmax

-3.4228E-01
-3.1761E-01
-3.0415E-01
-2.8273E-01

Mmax

~-7.2199E-01
-5.5875E-01
-6.4516E-01
-5.0353E-01

Mmax

-3.1553E-01
-2.4419E-01
-2.8195E-01
-2.2005E-01

Mmax

-5.5271E-01
-3.0051E-01
~-5.0228E-01
~-2.7490E-01

Mmax

-2.4155E-01
-1.3133E-01
-2.1950E-01
-1.2014E-01

Mmax

-2.9637E-01
1.4676E-02
-2.7480E-01
5.3610E-03

Mmax

-1.2952E-01
6.4149E-03
-1.2009E-01
2.3438E-03

Mmin

.0300E+00
.0420E+00
.0236E+00
.0332E+00

Mmin

.3888E+00
.4664E+00
.3654E+00
.4243E+00

Mmin

.0440E+00
.0779E+00
.0338E+00
.0595E+00

Mmin

.4717E+00
.5883E+00
.4257E+00
.5130E+00

Mmin

.0802E+00
.1312E+00
.0601E+00
.0983E+00

Mmin

.5911E+00
.7281E+00
.5131E+00
.6337E+00

Mmin

.1324E+00
.1923E+00
.0984E+00
.1510E+00

ANGLE
.91
2.09
.40
1.57

ANGLE
3.66
4.07
2.26
2.89

ANGLE
3.66
4.07
2.26
2.89

ANGLE
5.08
4.68
3.27
3.24

ANGLE
5.08
4.68
3.27
3.24

ANGLE
5.10
4.31
3.26
2.81

ANGLE
5.10
4.31
3.26
2.81



ORNEK
SHELL
ELEMENT ID 57
LOAD COND 1
JOINT M11
64 -2.4411E-03
65 -2.8139E-01
73 3.0190E-03
74 -2.8688E-01
LOAD COND 2
JOINT M1l
64 ~1.0665E-03
y 65 ~1.2297E-01
73 1.3188E-03
74 -1.2537E-01
ELEMENT ID 58
LOAD COND i
JOINT M11

65 -2.8138E-01
66 -5.0854E-01

74 -2.8896E-01

75 -4.8754E-01
POAD COND 2
JOINT M11

65 -1.2297E-01
66 -2.2224E-01
74 -1.2628E-01
75 -2.1306E-01

ELEMENT ID 59

LOAD COND 1

JOINT M1l
66 -5.0843E-01
67 -6.4776E-01
75 -4.8953E-01
76 -6.2187E-01

LOAD COND 2
JOINT M1l
66 -2.2219E-01
®» 67 -2.8308E-01
75 -2.1393E-01
76 -2.7177E-01
ELEMENT ID 60
LOAD COND 1
JOINT M1l
67 -6.4816E-01
68 -6.9601E-01
76 -6.2225E-01
77 -6.6768E-01

ELEMENT

FORCES

M22

.6371E+00
.5015E+00
.4547E+00
.4635E+00

M12

-6.0026E-02
-6.7220E-02
-1.3905E-02
~-2.1099E-02

M22

.1525E+400
.0933E+00
.0728E+00
.0766E+00

M12

-2.6241E-02
-2.9383E-02
-6.0808E-03
-9.2230E-03

M22

.5015E+00
.4196E+00
.4638E+00
.4019E+00

M12

-6.6233E-02
-6.5125E-02
-2.1099E-02
-1.9991E-02

M22

.0933E+00
.0575E+00
.0768E+00
.0497E+00

M12

-2.8950E-02
-2.8464E-02
-9.2230E-03
-8.7376E-03

M22

.4196E+00
.3622E+00
.4022E+00
.3517E+00

M12

-5.2310E-02
-4 .3485E-02
-1.9991E-02
-1.1167E-02

M22

.0575E+00
.0324E+00
.0499E+00
.0278E+00

M12

-2.2863E-02
-1.9006E-02
-8.7376E-03
-4 .8805E-03

M22

.3623E+00
.3418E+00
.3517E+00
.3332E+00

M12

-2.2691E-02
-1.1525E-02
-1.1167E-02
-9.4201E-15

-5

-6

PAGE
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Mmax

.0742E-03
.7935E-01
.0977E-03
.8668E-01

Mmax

.6876E-04
.2208E-01
.3532E-03
.2528E-01

Mmax

.7940E-01
.0633E-01
.8876E-01
.8733E-01

Mmax

.2210E-01
.2127E-~01
.2619E-01
.1297E~01

Mmax

.0700E~01
-6.
-4.

4666E-01
8932E-01

.2180E-01

Mmax

.2157E-01
.8260E-01
.1384E-01
.7174E-01

Mmax

-2
-2
-2
-2

-1.
-1.
.0499E+00
.0278E+00

-1
-1

.4786E-01 -2.
.9593E~-01 -2.
.2218E-01 -2.3518E+00
.6768E~-01 -2.3332E+00

Mmin

.6384E+00
.5035E+00
.4548E+00
.4637E+00

Mmin

.1531E+00
.0941E+00
.0729E+00
.0767E+00

Mmin

.5035E+00
.4219E+00
.4640E+00
.4021E+00

Mmin

.0941E+00
.0585E+00
.0769E+00
.0498E+00

Mmin

.4211E+00
.3633E+00
.4024E+00
.3518E+00

Mmin
0581E+00
0329E+00

Mmin
3626E+00
3419E+00

ANGLE
-1.30
-1.73
-.32
-.56

ANGLE
-1.30
-1.73
-.32
-.56

ANGLE
-1.71
-1.95
-.56
-.60

ANGLE
-1.71
-1.95
-.56
-.60

ANGLE
-1.57
-1.45
-.60
-.37

ANGLE
-1.57
-1.45
-.60
-.37

ANGLE
-.76
-.40
-.37

.00



ORNEK

SHELL

ELEMENT ID 60
LOAD COND 2
JOINT M1l1

67 -2.8326E-01
68 -3.0417E-01
76 -2.7194E-01
77 -2.9179E-01

ELEMENT ID 61
LOAD COND 1
JOINT M1l

68 -6.9601E-01
69 -6.4816E-01
77 -6.6768E-01
78 -6.2225E-01

LOAD COND 2
JOINT M1l
68 -3.0417E-01

69 -2.8326E-01
77 -2.9179E-01
78 -2.7194E-01

'ELEMENT ID 62

LOAD COND 1

JOINT M1l1
69 -6.4776E-01

70 -5.0843E-01
78 -6.2187E-01
79 -4.8953E-01

LOAD COND 2
JOINT M1l1
69 -2.8308E-01
70 -2.2219E-01
78 -2.7177E-01
79 -2.1393E-01
ELEMENT ID 63
LOAD COND 1
WOINT M1l1

70 -5.0854E-01
71 -2.8138E-01
79 -4.8754E-01
80 -2.8896E-01

LOAD COND 2

JOINT M1l1
70 -2.2224E-01
71 -1.2297E-01
79 -2.1306E-01
80 -1.2628E-01

ELEMENT

FORCES

M22

.0324E+00
.0235E+00
.0278E+00
.0197E+00

M12
.9175E-03
.0370E-03
.8805E-03
.9573E-15

M22

.3418E+00
.3623E+00
.3332E+00
.3517E+00

M12
.1525E-02
.2691E-02
.0166E-14
.1167E-02

M22

.0235E+00
.0324E+00
.0197E+00
.0278E+00

4

M12
.0370E-03
.9175E-03
.4839E-15
.8805E-03

M22

.3622E+00
.4196E+00
.3517E+00
.4022E+00

4
5
1
1

M12
.3485E-02
.2310E-02
.1167E-02
.9991E-02

M22

.0324E+00
.0575E+00
.0278E+00
.0499E+00

1
2
4
8

M12
.9006E-02
.2863E-02
.8805E-03
.7376E-03

M22

.4196E+00
.5015E+00
.4019E+00
.4638E+00

6
6
1
2

M12
.5125E-02
.6233E-02
.9991E-02
.1099E-02

M22

.0575E+00
.0933E+00
.0497E+00
.0768E+00

2
2
8
9

M12
.8464E-02
.8950E-02
.7376E-03
.2230E-03

-2

-2
-2

Mmax

.8313E-01
.0413E-01
.7190E-01
.9179E-01

Mmax

.9593E-01
.4786E-01
.6768E-01
.2218E-01

Mmax

.0413E-01
.8313E-01
.9179E-01
.7190E-01

Mmax

.4666E-01
.0700E-01
.2180E-01
.8932E-01

Mmax

.8260E-01
.2157E-01
.7174E-01
.1384E-01

Mmax

.0633E-01
.7940E-01
.8733E-01
.8876E-01

Mmax

.2127E-01
.2210E-01
.1297E-01
.2619E-01

Mmin

.0325E+00
.0235E+00
.0278E+00
.0197E+00

Mmin

.3419E+00
.3626E+00
.3332E+00
.3518E+00

Mmin

.0235E+00
.0325E+00
.0197E+00
.0278E+00

Mmin

.3633E+00
.4211E+00
.3518E+00
.4024E+00

Mmin

.0329E+00
.0581E+00
.0278E+00
.0499E+00

Mmin

.4219E+00
.5035E+00
.4021E+00
.4640E+00

Mmin

.0585E+00
.0941E+00
.0498E+00
.0769E+00

PAGE
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ANGLE
-.76
-.40
-.37

.00

ANGLE
.40
.76
.00
.37

ANGLE
.40
.76
.00
.37

ANGLE
1.45
1.57

.37
.60

ANGLE
1.45
1.57

.37
.60

ANGLE
1.95
1.71

.60
.56

ANGLE
1.95
1.71

.60
.56



’

ORNEK

SHELL
ELEMENT ID 64
LOAD COND 1
JOINT M11

71 -2.8139E-01
72 -2.4411E-03
80 -2.8688E-01
81 3.0190E-03
LOAD COND 2
JOINT M11
71 -1.2297E-01
) 72 -1.0665E-03
80 -1.2537E-01

81 1.3188E-03
ELEMENT ID 65
LOAD COND 1
JOINT M11

73 3.0190E-03

74 -2.8688E-01

82 -2.4411E-03
83 -2.8139E-01

LOAD COND 2
'JOINT M11
73 1.3188E-03

74 -1.2537E-01
82 -1.0665E-03
83 -1.2297E-01

ELEMENT ID 66
LOAD COND 1
JOINT M11

74 -2.8896E-01
75 -4.8754E-01
83 -2.8138E-01
84 -5.0854E-01

LOAD COND 2
JOINT M11
74 -1.2628E-01
e 75 -2.1306E-01
83 -1.2297E-01
84 -2.2224E-01
ELEMENT ID 67
LOAD COND 1
JOINT M1l1
75 -4.8953E-01
76 -6.2187E-01
84 -5.0843E-01

85 -6.4776E-01

ELEMENT

FORCES

M22

.5015E+00
.6371E+00
.4635E+00
.4547E+00

6
6

M12
.7220E-02
.0026E-02
.1099E-02
.3905E-02

M22

.0933E+00
.1525E+00
.0766E+00
.0728E+00

M12
.9383E-02
.6241E-02
.2230E-03
.0808E-03

M22

.4547E+00
.4635E+00
.6371E+00
.5015E+00

M12
.3905E-02
.1099E-02
.0026E-02
.7220E-02

M22

.0728E+00
.0766E+00
.1525E+00
.0933E+00

M12
.0808E-03
.2230E-03
.6241E-02
.9383E-02

M22

.4638E+00
.4019E+00
.5015E+00
.4196E+00

M12
.1099E-02
.9991E-02
.6233E-02
.5125E-02

M22

.0768E+00
.0497E+00
.0933E+00
.0575E+00

M12
.2230E-03
.7376E-03
.8950E-02
.8464E-02

M22

.4022E+00
.3517E+00
.4196E+00
.3622E+00

M12
.9991E-02
.1167E-02
.2310E-02
.3485E-02

PAGE
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Mmax

-2.7935E-01
~1.0742E-03
-2.8668E-01

3.0977E-03

Mmax

-1.2208E-01
-4 .6876E-04
-1.2528E-01
1.3532E-03

Mmax

3.0977E-03
~-2.8668E-01
~1.0742E-03
~-2.7935E-01

Mmax

1.3532E-03
~-1.2528E-01
~4.6876E-04
~-1.2208E-01

Mmax

-2.8876E-01
-4 .8733E-01
-2.7940E-01
-5.0633E-01

Mmax

~1.2619E-01
~2.1297E-01
-1.2210E-01
-2.2127E-01

Mmax

-4 .8932E-01
-6.2180E-01
~5.0700E-01
-6.4666E-01

Mmin

.5035E+00
.6384E+00
.4637E+00
.4548E+00

Mmin

.0941E+00
.1531E+00
.0767E+00
.0729E+00

Mmin

.4548E+00
.4637E+00
.6384E+00
.5035E+00

Mmin

.0729E+00
.0767E+00
.1531E+00
.0941E+00

Mmin

.4640E+00
.4021E+00
.5035E+00
.4219E+00

Mmin

.0769E+00
.0498E+00
.0941E+00
.0585E+00

Mmin

.4024E+00
.3518E+00
.4211E+00
.3633E+00

ANGLE
1.73
1.30

.56
.32

ANGLE
1.73
1.30

.56
.32

ANGLE
.32
.56

1.30
1.73

ANGLE
.32
.56

1.30
1.73

ANGLE
.56
.60

1.71
1.85

ANGLE
.56
.60

1.71
1.95

ANGLE
.60
.37

1.57
1.45
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ORNEK
SHELL ELEMENT FORCES

ELEMENT ID 67 —mmmmmmmmmmm e

LOAD COND . 2 =--=ec-ommmmmmmmmeemmmmo

JOINT M11 M22 M12 Mmax Mmin ANGLE
75 -2.1393E-01 -1.0499E+00 8.7376E-03 -2.1384E-01 -1.0499E+00 .60
76 -2.7177E-01 -1.0278E+00 4.8805E-03 -2.7174E-01 -1.0278E+00 .37
84 -2.2219E-01 -1.0575E+00 2.2863E-02 -2.2157E-01 -1.0581E+00 1.57
85 -2.8308E-01 -1.0324E+00 1.9006E-02 -2.8260E-01 -1.0329E+00 1.45

ELEMENT ID 68 mrmmemm e

LOAD COND 1 mmmmmm e

JOINT M1l M22 M12 Mmax Mmin ANGLE
76 -6.2225E-01 -2.3517E+00 1.1167E-02 -6.2218E-01 -2.3518E+00 .37
77 -6.6768E-01 -2.3332E+00 -1.1805E-14 -6.6768E-01 -2.3332E+00 .00
85 -6.4816E-01 -2.3623E+00 2.2691E-02 -6.4786E-01 -2.3626E+00 .76
86 -6.9601E-01 -2.3418E+00 1.1525E-02 -6.9593E-01 -2.3419E+00 .40

LOAD COND 2 mmm e

JOINT M11 M22 M12 Mmax Mmin ANGLE
76 -2.7194E-01 -1.0278E+00 4.8805E-03 -2.7190E-01 -1.0278E+00 .37
77 -2.9179E-01 -1.0197E+00 -4.8427E-15 -2.9179E-01 -1.0197E+00 .00
85 -2.8326E-01 -1.0324E+00 9.9175E-03 -2.8313E-01 -1.0325E+00 .76
86 -3.0417E-01 -1.0235E+00 5.0370E-03 -3.0413E-01 -1.0235E+00 .40

'ELEMENT ID o

LOAD COND 1 - - _ SRR I

JOINT M1l M22 M12 Mmax Mmin ANGLE
77 -6.6768E-01 -2.3332E+00 -1.2551E-14 -6.6768E-01 -2.3332E+00 .00
78 -6.2225E-01 -2.3517E+00 -1.1167E-02 -6.2218E-01 -2.3518E+00 -.37
86 -6.9601E-01 -2.3418E+00 -1.1525E-02 -6.9593E-01 -2.3419E+00 -.40
87 -6.4816E-01 -2.3623E+00 -2.2691E-02 -6.4786E-01 -2.3626E+00 -.76

LOAD COND e

JOINT M11 M22 M12 Mmax Mmin ANGLE
77 -2.9179E-01 -1.0197E+00 -5.3693E-15 -2.9179E-01 -1.0197E+00 .00
78 -2.7194E-01 -1.0278E+00 -4.8805E-03 -2.7190E-01 -1.0278E+00 -.37
86 -3.0417E-01 -1.0235E+00 -5.0370E-03 -3.0413E-01 -1.0235E+00 -.40
87 -2.8326E-01 -1.0324E+00 -9.9175E-03 -2.8313E-01 -1.0325E+00 -.76

ELEMENT ID TO ~mmmmm e mm e mmme

LOAD COND RS SO

JOINT M1l1 M22 M12 Mmax Mmin ANGLE
78 -6.2187E-01 -2.3517E+00 -1.1167E-02 -6.2180E-01 -2.3518E+00 -.37
79 -4.8953E-01 -2.4022E+00 -1.9991E-02 -4.8932E-01 -2.4024E+00 -.60
87 -6.4776E-01 -2.3622E+00 -4.3485E-02 -6.4666E-01 -2.3633E+00 -1.45
88 -5.0843E-01 -2.4196E+00 -5.2310E-02 -5.0700E-01 -2.4211E+00 -1.57

LOAD COND Sy

JOINT M11 M22 M12 Mmax Mmin ANGLE
78 -2.7177E-01 -1.0278E+00 -4.8805E-03 -2.7174E-01 -1.0278E+00 -.37
79 -2.1393E-01 -1.0499E+00 -8.7376E-03 -2.1384E-01 -1.0499E+00 -.60
87 -2.8308E-01 -1.0324E+00 -1.9006E-02 -2.8260E-01 -1.0329E+00 -1.45

88 -2.2219E-01 -1.0575E+00 -2.2863E-02 -2.2157E-01 -1.0581E+00 -1.57



ORNEK

SHELTL

ELEMENT ID 71

LOAD COND 1

JOINT M1l
79 -4.8754E-01
80 -2.8896E-01
88 -5.0854E-01
89 -2.8138E-01

LOAD COND 2

JOINT Ml1l1
79 -2.1306E-01

' 80 -1.2628E-01

88 -2.2224E-01
89 -1.2297E-01

ELEMENT ID 72
LOAD COND 1
JOINT M1l
80 -2.8688E-01
81 3.0190E-03
89 -2.8139E-01
90 -2.4411E-03
LOAD COND 2
'‘JOINT M11
80 -1.2537E-01
81 1.3188E-03
89 -1.2297E-01
90 -1.0665E-03
ELEMENT ID 73
LOAD COND 1
JOINT M11
82 -9.8314E-04
83 -2.8205E-01
91 -7.9586E-04
92 -3.1454E-01
LOAD COND 2
JOINT M1l
82 -4.2950E-04
» 83 -1.2326E-01
91 -3.4781E-04
92 -1.3746E-01
ELEMENT ID 74
LOAD COND 1
JOINT M11
83 -2.8204E-01
84 -5.0852E-01
92 -3.1572E-01
93 -5.6772E-01

ELEMENT

FORCES

M22 M12
.4019E+00 -1.9991E-02
.4638E+00 -2.1099E-02
.4196E+00 -6.5125E-02
.5015E+00 -6.6233E-02

M22 M12
.0497E+00 -8.7376E-03
.0768E+00 -9.2230E-03
.0575E+00 -2.8464E-02
.0933E+00 -2.8950E-02

M22 M12
.4635E+00 -2.1099E-02
.4547E+00 -1.3905E-02
.5015E+00 -6.7220E-02
.6371E+00 -6.0026E-02

M22 M12
.0766E+00 -9.2230E-03
.0728E+00 -6.0808E-03
.0933E+00 -2.9383E-02
.1525E+00 -2.6241E-02

M22 M12
.6274E+00 1.2924E-01
.5059E+00 1.2718E-01
.7126E+00 2.0542E-01
.5729E+00 2.0336E-01

M22 M12
.1483E+00 5.6489E-02
.0952E+00 5.5589E-02
.1855E+00 8.9782E-02
.1245E+00 8.8882E-02

M22 M12
.5059E+00 1.2619E-01
.4195E+00 1.0940E-01
.5731E+00 1.8588E-01
.4567E+00 1.6909E-01

PAGE
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Mmax

.8733E-01
.8876E-01
.0633E-01
.7940E-01

Mmax

.1297E-01
.2619E-01
.2127E-01
.2210E-01

Mmax

.8668E-01
.0977E-03
.7935E-01
.0742E-03

Mmax

.2528E-01
.3532E-03
.2208E-01
.6876E-04

Mmax

.3610E-03
.7480E-01
.4676E-02
.9637E-01

Mmax

.3438E-03
.2009E-01
.4149E-03
.2952E-01

Mmax

.7490E-01
.0228E-01
.0051E-01
.5271E-01

-2

-2
-2

Mmin

.4021E+00
.4640E+00
.4219E+00
.5035E+00

Mmin

.0498E+00
.0769E+00
.0585E+00
.0941E+00

Mmin

.4637E+00
.4548E+00
.5035E+00
.6384E+00

Mmin

.0767E+00
.0729E+00
.0941E+00
.1531E+00

Mmin

.6337E+00
.5131E+00
.7281E+00
.5911E+00

Mmin

.1510E+00
.0984E+00
.1923E+00
.1324E+00

Mmin

.5130E+00
.4257E+00
.5883E+00
.4717E+00

ANGLE
-.60
-.56

-1.95

-1.71

ANGLE
-.60
-.56

-1.95

-1.71

ANGLE
-.56
-.32

-1.73

-1.30

ANGLE
-.56
-.32

-1.73

-1.30

ANGLE
2.81
3.26
4.31
5.10

ANGLE
2.81
3.26
4.31
5.10

ANGLE
3.24
3.27
4.68
5.08



J
ORNEK

SHELL
ELEMENT ID

LOAD COND
JOINT

M1l

83 -1.2326E-01
84 -2.2223E-01
92 -1.3798E-01
93 -2.4811E-01

ELEMENT ID

LOAD COND
UOINT

75
1
M11

84 -5.0840E-01
85 -6.4784E-01
93 -5.6835E-01
94 -7.2878E-01

LOAD COND
JOINT

2
M11

84 -2.2218E-01
85 -2.8312E-01
93 -2.4838E-01
94 -3.1849E-01

'ELEMENT ID

L.OAD COND
JOINT

76
1
M11

85 -6.4824E-01
86 -6.9604E-01
94 -7.2896E-01
95 -7.8361E-01

LOAD COND
JOINT

2
M11i

85 -2.8329E-01
86 -3.0418E-01
94 -3.1858E-01
95 -3.4246E-01

ELEMENT ID

LOAD COND
¥OINT

77
1
M11

86 -6.9604E-01
87 -6.4824E-01
95 -7.8361E-01
96 -7.2896E-01

LOAD COND
JOINT

2
M11

86 -3.0418E-01
87 -2.8329E-01
95 -3.4246E-01
96 -3.1858E-01

ELEMENT

FORCES

M22

.0952E+00
.0574E+00
.1245E+00
.0737E+00

M12
5.5156E-02
4.7818E-02
8.1242E-02
7.3904E-02

M22

.4195E+00
.3627E+00
.4568E+00
.3820E+00

M12
9.6590E-02
6.7808E-02
1.3497E-01
1.0619E-01

M22

.0574E+00
.0326E+00
.0737E+00
.0410E+00

M12
4.2216E-02
2.9636E-02
5.8989E-02
4.6409E-02

M22

.3628E+00
.3420E+00
.3820E+00
.3564E+00

M12
4.7014E-02
1.1525E-02
6.0429E-02
2.4940E-02

M22

.0326E+00
.0236E+00
.0410E+00
.0298E+00

M12
2.0548E-02
5.0370E-03
2.6411E~-02
1.0900E-02

M22

.3420E+00
.3628E+00
.3564E+00
.3820E+00

M12

-1.1525E-02
-4.7014E-02
-2.4940E-02
-6.0429E-02

M22

.0236E+00
.0326E+00
.0298E+00

M12

-5.0370E-03
-2.0548E-02
-1.0900E-02
.0410E+00 -2.6411E-02

Mmax

.2014E-01
.1950E-01
.3133E-01
.4155E-01

Mmax

.0353E-01
.4516E-01
.5875E-01
.2199E-01

Mmax

.2005E-01
.8195E-01
.4419E-01
.1553E-01

Mmax

.4695E-01
.9596E-01
.2676E-01
.8322E-01

Mmax

.8273E-01
.0415E-01
.1761E-01
.4228E-01

Mmax

.9596E-01
.4695E-01
.8322E-01
.2676E-01

Mmax

.0415E-01
.8273E-01
.4228E-01
.1761E-01

Mmin

.0983E+00
.0601E+00
.1312E+00
.0802E+00

Mmin

.4243E+00
.3654E+00
.4664E+00
.3888E+00

Mmin

.0595E+00
.0338E+00
.0779E+00
.0440E+00

Mmin

.3641E+00
.3421E+00
.3842E+00
.3568E+00

Mmin

.0332E+00
.0236E+00
.0420E+00
.0300E+00

Mmin

.3421E+00
.3641E+00
.3568E+00
.3842E+00

Mmin

.0236E+00
.0332E+00
.0300E+00
.0420E+00
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ANGLE
3.24
3.27
4.68
5.08

ANGLE
2.89
2.26
4.07
3.66

ANGLE
2.89
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ORNEK

SHELL
ELEMENT ID 78
LOAD COND 1
JOINT M1l

87 -6.4784E-01
88 -5.0840E-01
96 -7.2878E-01
97 -5.6835E-01
LOAD COND 2
JOINT Ml1l1
87 -2.8312E-01
» 88 -2.2218E-01
96 -3.1849E-01
97 -2.4838E-01

ELEMENT ID 79

LOAD COND 1

JOINT M11
88 -5.0852E-01
89 -2.8204E-01
97 -5.6772E-01
98 -3.1572E-01

POAD COND 2
JOINT M11
88 -2.2223E-01
89 -1.2326E-01
97 -2.4811E-01
98 -1.3798E-01
ELEMENT ID 80
LOAD COND 1
JOINT M11

89 -2.8205E-01
90 -9.8314E-04

98 -3.1454E-01
99 -7.9586E-04
LOAD COND 2
JOINT M11
89 -1.2326E-01
» 90 -4.2950E-04
98 -1.3746E-01
99 -3.4781E-04
ELEMENT ID 81
LOAD COND 1
JOINT M11
91 -2.3055E-04
92 -3.1466E-01
100 -1:.3733E-03
101 -3.8038E-01

ELEMENT

FORCES

M22 M12
.3627E+00 -6.7808E-02
.4195E+00 -9.6590E-02
.3820E+00 -1.0619E-01
.4568E+00 -1.3497E-01

M22 M12
.0326E+00 -2.9636E-02
.0574E+00 -4.2216E-02
.0410E+00 -4.6409E-02
.0737E+00 -5.8989E-02

M22 M12
.4195E+00 -1.0940E-01
.5059E+00 -1.2619E-01
.4567E+00 -1.6909E-01
.5731E+00 -1.8588E-01

M22 M12
.0574E+00 -4.7818E-02
.0952E+00 -5.5156E-02
.0737E+00 -7.3904E-02
.1245E+00 -8.1242E-02

M22 M12
.5059E+00 -1.2718E-01
.6274E+00 -1.2924E-01
.5729E+00 -2.0336E-01
.7126E+00 -2.0542E-01

M22 M1z
.0952E+00 -5.5589E-02
.1483E+00 -5.6489E-02
.1245E+00 -8.8882E-02
.1855E+00 -8.9782E-02

M22 M12
.7089E+00 2.9060E-01
.5737E+00 2.7973E-01
.7841E+00 3.8029E-01
.6107E+00 3.6941E-01

-5
-2
-5
-3

-2
-1
-2

-2
5
-2
1

Mmax

.4516E-01
.0353E-01
.2199E-01
.5875E-01

Mmax

.8195E-01
.2005E-01
.1553E-01
.4419E-01

Mmax

.0228E-01
.7490E-01
.5271E-01
.0051E-01

Mmax

.1950E-01
.2014E-01
.4155E-01
=dL

3133E-01

Mmax

.7480E-01
.3610E-03
.9637E-01
.4676E-02

Mmax

.2009E-01
.3438E-03
.2952E-01
.4149E-03

Mmax

.0597E-02
.8054E-01
.9662E-02
.2079E-01

-2
-2
-2
-2

-1
-1
-1
-1

-2
-2
-2
-2

-1
-1
-1
-1

-2
-2
-2
-2

-1
-1
-1
-1

-2
-2
-2
-2

Mmin
.3654E+00
.4243E+00
.3888E+00
.4664E+00

Mmin
.0338E+00
.0595E+00
.0440E+00
.0779E+00

Mmin
.4257E+00
.5130E+00
.4717E+00
.5883E+00

Mmin
.0601E+00
.0983E+00
.0802E+00
.1312E+00

Mmin
.5131E+00
.6337E+00
.5911E+00
.7281E+00

Mmin

.0984E+00
.1510E+00
.1324E+00
.1923E+00

Mmin
.7397E+00
.6078E+00
.8351E+00
.6703E+00
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ANGLE
-2.26
-2.89
-3.66
-4.07

ANGLE
-2.26
-2.89
-3.66
-4.07

ANGLE
-3.27
-3.24
-5.08
-4.68

ANGLE
-3.27
-3.24
-5.08
-4.68

ANGLE
-3.26
-2.81
-5.10
-4.31

ANGLE
-3.26
-2.81
-5.10
-4.31

ANGLE
6.06
6.95
7.64
9.16



ORNEK

SHELL

ELEMENT ID 81

LOAD COND 2

JOINT M11
91 -1.0074E-04

92 -1.3751E-01
100 -6.0017E-04
101 -1.6624E-01

ELEMENT ID 82
LOAD COND 1
JOINT M11
92 -3.1583E-01
93 -5.6776E-01
101 -3.8146E-01
102 -6.8054E-01
LOAD COND 2
JOINT M11
92 -1.3803E-01
93 -2.4813E-01
101 -1.6671E-01
102 -2.9742E-01
'ELEMENT ID 83
LOAD COND 1
JOINT M11
93 -5.6838E-01
94 -7.2887E-01
102 -6.8125E-01
103 -8.7153E-01
LOAD COND 2
JOINT M11
93 -2.4840E-01
94 -3.1854E-01
102 -2.9773E-01
103 -3.8088E-01
ELEMENT ID 84
LOAD COND 1
Y OINT M1l
94 -7.2906E-01
95 -7.8368E-01
103 -8.7187E-01
104 -9.3704E-01
LOAD COND 2
JOINT M1l
94 -3.1862E-01
95 -3.4249E-01
103 -3.8103E-01
104 -4.0951E-01

ELEMENT

FORCES

M22

.1839E+00
.1248E+00
.2167E+00
.1410E+00

M12
1.2701E-01
1.2226E-01
1.6621E-01
1.6145E-01

M22

.5739E+00
.4569E+00
.6109E+00
.4702E+00

M12
2.6225E-01
2.2510E-01
3.3623E-01
2.9908E-01

M22

.1249E+00
.0738E+00
.1411E+00
.0796E+00

M12
1.1462E-01
9.8382E-02
1.4695E-01
1.3071E-01

M22

.4570E+00
.3826E+00
.4703E+00
.3768E+00

M12
1.9098E-01
1.3567E-01
2.3891E-01
1.8361E-01

M22

.0738E+00
.0413E+00
.0796E+00
.0387E+00

M12
8.3467E-02
5.9295E-02
1.0442E-01
8.0244E-02

M22

.3827E+00
.3569E+00
.3768E+00
.3446E+00

M12
8.9914E-02
2.4940E-02
1.0642E-01
4.1448E-02

M22

.0413E+00
.0300E+00
.0388E+00
.0247E+00

M12
3.9297E-02
1.0900E-02
4.6512E-02
1.8115E-02

Mmax

.3373E-02
.2260E-01
.1705E-02
.4019E-01

Mmax

.8578E-01
.4131E-01
.3186E-01
.3188E-01

Mmax

.2489E-01
.3656E-01
.4503E-01
.7615E-01

Mmax

.4927E-01
.1782E-01
.4989E-01
.4946E-01

Mmax

.4004E-01
.1370E-01
.8402E-01
.7124E-01

Mmax

.2418E-01
.8328E-01
.6438E-01
.3582E~01

Mmax

.1649E-01
.4231E-01
.7776E-01
.0898E-01

Mmin

.1974E+00
.1397E+400
.2390E+00
.1670E+00

Mmin

.6039E+00
.4834E+00
.6605E+00
.5188E+00

Mmin

.1380E+00
.0853E+00
.1627E+00
.1008E+00

Mmin

.4761E+00
.3937E+00
.5016E+00
.3989E+00

Mmin

.0822E+00
.0461E+00
.0933E+00
.0484E+00

Mmin

.3875E+00
.3573E+00
.3843E+00
.3459E+00

Mmin

.0434E+00
.0302E+00
.0420E+00
.0252E+00
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ANGLE
6.06
6.96
7.64
9.16

ANGLE
6.54
6.70
8.39
9.24

ANGLE
6.54
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ANGLE
5.72
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ANGLE
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4.02
1.69



ORNEK
SHELL ELEMENT FORCES
ELEMENT ID 85 ---------mmmm e -
LOAD COND 1l ——----mmmmmm e
JOINT M1l M22 M12
95 -7.8368E-01 -2.3569E+00 -2.4940E-02
96 -7.2906E-01 -2.3827E+00 -8.9914E-02
104 -9.3704E-01 -2.3446E+00 -4.1448E-02
105 -8.7187E-01 -2.3768E+00 -1.0642E-01
LOAD COND 2 - mm e e m e
JOINT M11 M22 M12
95 -3.4249E-01 -1.0300E+00 -1.0900E-02
» 96 -3.1862E-01 -1.0413E+00 -3.9297E-02
104 -4.0951E-01 -1.0247E+00 -1.8115E-02
105 -3.8103E-01 -1.0388E+00 -4.6512E-02
ELEMENT ID 86 -------mmmm e
LOAD COND 1 -—---mmm e -
JOINT M11 M22 M12
96 -7.2887E-01 -2.3826E+00 -1.3567E-01
97 -5.6838E-01 -2.4570E+00 -1.9098E-01
105 -8.7153E-01 -2.3768E+00 -1.8361E-01
106 -6.8125E-01 -2.4703E+00 -2.3891E-01
LOAD COND 2 SRl - LDl — - - - ZEELLIT - <
JOINT M1l M22 M12
96 -3.1854E-01 -1.0413E+00 -5.9295E-02
97 -2.4840E-01 -1.0738E+00 -8.3467E-02
105 -3.8088E-01 -1.0387E+00 -8.0244E-02
106 -2.9773E-01 -1.0796E+00 -1.0442E-01
ELEMENT ID 87 w-mmme e -
LOAD COND 1 --- Bt b~ L —
JOINT M11 M22 M12
97 -5.6776E-01 -2.4569E+00 -2.2510E-01
98 -3.1583E-01 -2.5739E+00 -2.6225E-01
106 -6.8054E-01 -2.4702E+00 -2.9908E-01
107 -3.8146E-01 -2.6109E+00 -3.3623E-01
LOAD COND 2 mmmmmm e e
JOINT M11 M22 M12
97 -2.4813E-01 -1.0738E+00 -9.8382E-02
» 98 -1.3803E-01 -1.1249E+00 -1.1462E-01
106 -2.9742E-01 -1.0796E+00 -1.3071E-01
107 -1.6671E-01 -1.1411E+00 -1.4695E-01
ELEMENT ID 88 —-mmmr e -
LOAD COND l - mmmm e
JOINT M11 M22 M12
98 -3.1466E-01 -2.5737E+00 -2.7973E-01
99 -2.3055E-04 -2.7089E+00 -2.9060E-01
107 -3.8038E-01 -2.6107E+00 -3.6941E-01

108 -1.3733E-03 -2.7841E+00 -3.8029E-01

Mmax

.8328E-01
.2418E-01
.3582E-01
.6438E-01

Mmax

.4231E-01
.1649E-01
.0898E-01
.7776E-01

Mmax

.1782E-01
.4927E-01
.4946E-01
.4989E-01

Mmax

.1370E-01
.4004E-01
.7124E-01
.8402E-01

Mmax

.4131E-01
.8578E-01
.3188E-01
.3186E-01

Mmax

.3656E-01
.2489E-01
.7615E-01
.4503E-01

Mmax

.8054E-01
.0597E-02
.2079E-01
.9662E-02

-2
-2
-2
-2

-1.
.1380E+00
-1.
-1.

-1

Mmin

.3573E+00
.3875E+00
.3459E+00
.3843E+00

Mmin

.0302E+00
.0434E+00
.0252E+00
.0420E+00

Mmin

.3937E+00
.4761E+00
.3989E+00
.5016E+00

Mmin

.0461E+00
.0822E+00
.0484E+00
.0933E+00

Mmin

.4834E+00
.6039E+00
.5188E+00
.6605E+00

Mmin
0853E+00

1008E+00
1627E+00

Mmin

.6078E+00
.7397E+00
.6703E+00
.8351E+00
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ANGLE

-3.10
-1.69
-4.02

ANGLE

-.91
-3.10
-1.69
-4.02

ANGLE
-4.66
-5.72
-6.85
~-7.48

ANGLE
-4.66
-5.72
-6.85
~7.48

ANGLE
-6.70
-6.54
-9.24
-8.39

ANGLE
-6.70
-6.54
-9.24
-8.39

ANGLE
-6.95
-6.06
-9.16
-7.64



K PAGE 2
PROGRAM: SAP90/FILE:nu5.F4

HELL ELEMENT FORCES

“LEMENT ID 88 ~=---mmmmmmmmmmmm—ooooo-

f.oap conp 2 m e

JOINT M11 M22 M12 Mmax Mmin ANGLE

98 -1.3751E-01 -1.1248E+00 -1.2226E-01 -1.2260E-01 -1.1397E+00 -6.96
99 -1.0074E-04 -1.1839E+00 -1.2701E-01 1.3373E-02 -1.1974E+00 -6.06
107 -1.6624E-01 -1.1410E+00 -1.6145E-01 -1.4019E-01 -1.1670E+00 -9.16
108 -6.0017E-04 -1.2167E+00 -1.6621E-01 2.1705E-02 -1.2390E+00 -7.64

ELEMENT ID 89 —mmmmmmm e

TL,OAD COND 1 mmmm e

'WJOINT Mil M22 M12 Mmax Mmin ANGLE
100 -3.9888E-04 -2.7776E+00 4.8422E-01 8.1606E-02 -2.8596E+00 9.61
101 -3.8072E-01 -2.6130E+00 4.6240E-01 -2.8872E-01 -2.7050E+00 11.25
109 -1.6952E-03 -2.8005E+00 5.9540E-01 1.1970E-01 -2.9219E+00 11.52
110 -4.7861E-01 -2.5823E+00 5.7359E-01 -3.3238E-01 -2.7285E+00 14.30

LOAD COND 2 mmmm e

JOINT M11 M22 M12 Mmax Mmin ANGLE
100 -1.7431E-04 -~-1.2139E+00 2.1162E-01 3.5666E-02 -1.2497E+00 9.61
101 -1.6638E-01 -1.1420E+00 2.0209E-01 -1.2618E-01 -1.1822E+00 11.25
109 -7.4084E-04 -1.2239E+00 2.6022E-01 5.2315E-02 -1.2770E+00 11.52
110 -2.0917E-01 -1.1285E+00 2.5068E-01 -1.4526E-01 -1.1925E+00 14.30

'‘ELEMENT ID 90 L - ikl —SEl

LOAD COND 1l -- Sl - S ik

JOINT M1l M22 M12 Mmax Mmin ANGLE
101 -3.8180E-01 -2.6131E+00 4.2921E-01 -3.0208E-01 -2.6928E+00 10.52
102 -6.8054E-01 -2.4701E+00 3.6804E-01 -6.0781E-01 -2.5429E+00 11.18
110 -4.7966E-01 -2.5824E+00 5.1978E-01 -3.5820E-01 -2.7039E+00 13.15
111 -8.5034E-01 -2.4092E+00 4.5860E-01 -7.2544E-01 -2.5341E+00 15.24

LOAD COND 2 - - e L —

JOINT M11 M22 M12 Mmax Mmin ANGLE
101 -1.6686E-01 -1.1420E+00 1.8759E-01 -1.3202E-01 -1.1769E+00 10.52
102 -2.9741E-01 -1.0795E+00 1.6085E-01 -2.6563E-01 -1.1113E+00 11.18
110 -2.0963E-01 -1.1286E+00 2.2716E-01 -1.5654E-01 -1.1817E+00 13.15
111 -3.7162E-01 -1.0529E+00 2.0043E-01 -3.1704E-01 -1.1075E+00 15.24

ELEMENT ID 91 —-m e

LOAD COND 1l e e

JOINT M11 M22 M12 Mmax Mmin ANGLE
102 -6.8125E-01 -2.4703E+00 3.0787E-01 -6.2975E-01 -2.5218E+00 9.50
103 -8.7164E-01 -2.3775E+00 2.1996E-01 -8.4017E-01 -2.4090E+00 8.14
111 -8.5116E-01 -2.4094E+00 3.6649E-01 -7.6927E-01 -2.4913E+00 12.60
112 -1.0847E+00 -2.2260E+00 2.7858E-01 -1.0237E+00 -2.3570E+00 12.35

LOAD COND 2 socemeeemmmeeaaee

JOINT M11 M22 M12 Mmax Mmin ANGLE
102 -2.9772E-01 -1.0796E+00 1.3455E-01 -2.7522E-01 ~-1.1021E+00 9.50
103 -3.8093E-~-01 -1.0391E+00 9.6134E-02 -3.6718E-01 -1.0528E+00 8.14
111 -3.7199E-01 -1.0530E+00 1.6017E-01 -3.3619E-01 -1.0888E+00 12.60
112 -4.7406E-01 -1.0035E+00 1.2175E-01 -4.4740E-01 -1.0301E+00 12.35




ORNEK
SHELL
ELEMENT ID 92
LOAD COND 1
JOINT M11
103 -8.7198E-01
104 -9.3713E-01
112 -1.0851E+00
113 -1.1648E+00
LOAD COND 2
JOINT M11
103 -3.8108E-01
' 104 -4.0955E-01
112 -4.7422E-01
113 -5.0904E-01
ELEMENT ID 93
LOAD COND 1
JOINT M1l
104 -9.3713E-01
105 -8.7198E-01
113 -1.1648E+00
114 -1.0851E+00
LOAD COND 2
JOINT M11
104 -4.0955E-01
105 -3.8108E-01
113 -5.0904E-01
114 -4.7422E-01
ELEMENT ID 94
LOAD COND 1
JOINT M11
105 -8.7164E-01
106 -6.8125E-01
114 -1.0847E+00
115 -8.5116E-01
LOAD COND 2
JOINT M11
105 -3.8093E-01
» 106 -2.9772E-01
114 -4.7406E-01
115 -3.7199E-01
ELEMENT ID 95
LOAD COND 1
JOINT M1l
106 -6.8054E-01
107 -3.8180E-01
115 -8.5034E-01
116 -4.7966E-01

ELEMENT

FORCES

M22

.3776E+00
.3452E+00
.2961E+00
.2574E+00

1.
.1448E-02
.6295E-01
.1616E-02

M12
4278E-01

M22

.0391E+00
.0249E+00
.0035E+00
.8658E-01

M12

.2401E-02
.8115E-02
.1215E-02
.6929E-02

M22

.3452E+00
.3776E+00
.2574E+00
.2961E+00

M12

.1448E-02
.4278E-01
.1616E-02
.6295E-01

M22

.0249E+00
.0391E+00
.8658E-01
.0035E+00

M12

.8115E-02
.2401E-02
.6929E-02
.1215E-02

M22

.3775E+00
.4703E+00
.2960E+00
.4094E+00

M12

.1996E-01
.0787E-01
.7858E-01
.6649E-01

M22

.0391E+00
.0796E+00
.0035E+00
.0530E+00

M12

.6134E-02
.3455E-01
.2175E-01
.6017E-01

M22

.4701E+00
.6131E+00
.4092E+00
.5824E+00

Mi2

.6804E-01
.2921E-01
.5860E-01
.1978E-01

-8
-6

-1.
-7.

PROGRAM: SAP90/FILE:nus5.F4

Mmax

.5856E-01
.3591E-01
.0635E+00
.1613E+00

Mmax

.7521E-01
.0902E-01
.6480E-01
.0752E-01

Mmax

.3591E-01
.5856E-01
.1613E+00
.0635E+00

Mmax

.0902E-01
.7521E-01
.0752E-01
.6480E-01

Mmax

.4017E-01
.2975E-01

0237E+00
6927E-01

Mmax

.6718E-01
.7522E-01
.4740E-01
.3619E-01

Mmax

.0781E-01
.0208E-01
.2544E-01
.5820E-01

-2.
-2.
-2.
-2.

-1.
-1.
.0129E+00
.8810E-01

-1
-9

Mmin
3910E+00
3464E+00
3176E+00
2609E+00

Mmin
0450E+00
0255E+00

Mmin

.3464E+00
.3910E+00
.2609E+00
.3176E+00

Mmin

.0255E+00
.0450E+00
.8810E-01
.0129E+00

Mmin

.4090E+00
.5218E+00
.3570E+00
.4913E+00

Mmin

.0528E+00
.1021E+00
.0301E+00
.0888E+00

Mmin

.5429E+00
.6928E+00
.5341E+00
.7039E+00

PAGE

ANGLE
5.37
1.68
7.53
3.22

ANGLE
5.37
1.68
7.53
3.22

ANGLE
-1.68
-5.37
-3.22
-7.53

ANGLE
-1.68
-5.37
-3.22
~-7.53

ANGLE
-8.14
-9.50
-12.35
-12.60

ANGLE
-8.14
-9.50
-12.35
-12.60

ANGLE
-11.18
-10.52
-15.24
-13.15

2



ORNEK
SHELL ELEMENT FORCES
ELEMENT ID 95 s m e
LOAD COND R T
JOINT M11 M22 M12
106 -2.9741E-01 -1.0795E+00 -1.6085E-01
107 -1.6686E-01 -1.1420E+00 -1.8759E-01
115 -3.7162E-01 -1.0529E+00 -2.0043E-01
116 -2.0963E-01 -1.1286E+00 -2.2716E-01
ELEMENT ID 96 —cm—cem e
LOAD COND 1 mcmmmme e cceaiemmcn e
"JOINT M11 M22 M12
107 -3.8072E-01 -2.6130E+00 -4.6240E-01
108 -3.9888E-04 -2.7776E+00 -4.8422E-01
116 -4.7861E-01 -2.5823E+00 -5.7359E-01
117 -1.6952E-03 -2.8005E+00 -5.9540E-01
LOAD COND 2 mm e
JOINT M11 M22 M12
107 -1.6638E-01 -1.1420E+00 -2.0209E-01
108 -1.7431E-04 -1.2139E+00 -2.1162E-01
116 -2.0917E-01 -1.1285E+00 -2.5068E-01
117 -7.4084E-04 -1.2239E+00 -2.6022E-01
'ELEMENT ID . 97 —-c--mmmmmmmmmmmmmmm oo
LOAD COND 1 -- " _ SRR _
JOINT M11 M22 M12
109 -3.4411E-04 -2.7915E+00 7.2748E-01
110 -4.7911E-01 -2.5856E+00 6.8899E-01
118 -3.8600E-03 -2.6970E+00 8.6815E-01
119 -6.1350E-01 -2.4191E+00 8.2966E-01
LOAD COND 2 ---JOEEEE AR S
JOINT M11 M22 M12
109 -1.5038E-04 -1.2200E+00 3.1794E-01
110 -2.0938E-01 -1.1300E+00 3.0112E-01
118 -1.6870E-03 -1.1787E+00 3.7942E-01
119 -2.6812E-01 -1.0573E+00 3.6259E-01
ELEMENT ID 98 —- e
LOAD COND 1 mmmmmmm e
YOINT M1i1 M22 M12
110 -4.8015E-01 -2.5857E+00 6.3518E-01
111 -8.5036E-01 -2.4094E+00 5.4262E-01
119 -6.1559E-01 -2.4195E+00 7.4673E-01
120 -1.0857E+00 -2.2087E+00 6.5417E-01
LOAD COND Ry
JOINT M11 M22 M12
110 -2.0984E-01 -1.1300E+00 2.7760E-01
111 -3.7164E-01 -1.0530E+00 2.3715E-01
119 -2.6903E-01 -1.0574E+00 3.2635E-01
120 -4.7447E-01 -9.6528E-01 2.8590E-01

-2

1.

-2
2
-2

PAGE

2

PROGRAM: SAP90/FILE:nu5.F4

Mmax

.6563E-01
-1.
.1704E-01
-1.

3202E-01

5654E-01

Mmax

.8872E-01
.1606E-02
.3238E-01
.1970E-01

Mmax

.2618E-01
.5666E-02
.4526E-01
.2315E-02

Mmax
7788E-01

.7376E-01
.5174E-01
.9018E-01

Mmax

.7743E-02
.1964E-01
.1002E-01
.2682E-01

Mmax

.0338E-01
.8010E-01
.4659E-01
.8506E-01

Mmax

.3258E-01
.9722E-01
.5147E-01
.4310E-01

Mmin

.1113E+00
.1769E+00
.1075E+00
.1817E+00

Mmin

.7050E+00
.8596E+00
.7285E+00
.9219E+00

Mmin

.1822E+00
.2497E+00
.1925E+00
.2770E+00

Mmin

.9698E+00
.7909E+00
.9526E+00
.7425E+00

Mmin

.2979E+00
.2197E+00
.2904E+00
.1986E+00

Mmin

.7625E+00
.5797E+00
.6885E+00
.5093E+00

Mmin

.2073E+00
.1274E+00
.1750E+00
.0967E+00

ANGLE
-11.18
-10.52
-15.24
-13.15

ANGLE
-11.25
-9.61
-14.30
-11.52

ANGLE
-11.25
-9.61
-14.30
-11.52

ANGLE
13.77
16.60
16.41
21.29

ANGLE
13.77
16.60
16.41
21.29

ANGLE
15.55
17.42
19.81
24 .68

ANGLE
15.55
17.42
19.81
24 .68



ORNEK
SHELL ELEMENT FORCES
ELEMENT ID 99 —m e
LOAD COND 1 mmmm e
JOINT Mi1 M22 M12
111 -8.5119E-01 -2.4095E+00 4.5051E-01
112 -1.0849E+00 -2.2969E+00 3.2226E-01
120 -1.0861E+00 -2.2088E+00 5.2056E-01
121 -1.3769E+00 -2.0779E+00 3.9231E-01
LOAD COND A e
JOINT M11 M22 M12
111 -3.7200E-01 -1.0531E+00 1.9689E-01
» 112 -4.7412E-01 -1.0038E+00 1.4084E-01
120 -4.7467E-01 -9.6531E-01 2.2750E-01
121 -6.0175E-01 -9.0810E-01 1.7145E-01
ELEMENT ID 100 ~=mmmm e oo
LOAD COND i e T T p—
JOINT M11 M22 M12
112 -1.0852E+00 -2.2970E+00 2.0663E-01
113 -1.1648E+00 -2.2578E+00 6.1616E-02
121 -1.3768E+00 -2.0778E+00 2.3016E-01
122 -1.4740E+00 -2.0352E+00 8.5149E-02
LOAD COND 2 oo
JOINT M11 M22 M12
112 -4.7427E-01 -1.0039E+00 9.0304E-02
113 -5.0906E-01 -9.8676E-01 2.6929E-02
121 -6.0172E-01 -9.0809E-01 1.0059E-01
122 -6.4418E-01 -8.8946E-01 3.7214E-02
ELEMENT ID I e
LOAD COND 1 ——mmmmmmmmmmmm oo
JOINT M11 M22 M12
113 -1.1648E+00 -2.2578E+00 -6.1616E-02
114 -1.0852E+00 -2.2970E+00 -2.0663E-01
122 -1.4740E+00 -2.0352E+00 -8.5149E-02
123 -1.3768E+00 -2.0778E+00 -2.3016E-01
LOAD COND 2 oo
JOINT M11 M22 M12
113 -5.0906E-01 -9.8676E-01 -2.6929E-02
» 114 -4.7427E-01 -1.0039E+00 -9.0304E-02
122 -6.4418E-01 -8.8946E-01 -3.7214E-02
123 -6.0172E-01 -9.0809E-01 -1.0059E-01
ELEMENT ID 102 - - e e mm e
LOAD COND X e T T T
JOINT M11 M22 M12
114 -1.0849E+00 -2.2969E+00 -3.2226E-01
115 -8.5119E-01 -2.4095E+00 -4.5051E-01
123 -1.3769E+00 -2.0779E+00 -3.9231E-01
124 -1.0861E+00 -2.2088E+00 -5.2056E-01

-1.
-1.
.4614E+00
-1.

-1

PAGE

2

PROGRAM: SAP90/FILE:nu5.F4

Mmax

.3032E-01
.0045E+00
.8190E-01
.2013E+00

Mmax

.1917E-01
.3900E-01
.8542E-01
.2502E-01

Mmax

.0510E+00
.1614E+00
.3080E+00
.4614E+00

Mmax

.5930E-01
.0755E-01
.7165E-01
.3866E-01

Mmax
1614E+00
0510E+00
3080E+00

Mmax

.0755E-01
.5930E-~-01
.3866E-01
.7165E-01

Mmax

.0045E+00
.3032E-01
.2013E+00
.8190E-01

Mmin

.5304E+00
.3773E+00
.4130E+00
.2534E+00

Mmin

.1059E+00
.0390E+00
.0546E+00
.8483E-01

Mmin

.3312E+00
.2613E+00
.1467E+00
.0478E+00

Mmin

.0188E+00
.8827E-01
.3817E-01
.9498E-01

Mmin

.2613E+00
.3312E+00
.0478E+00
.1467E+00

Mmin

.8827E-01
.0188E+00
.9498E-01
.3817E-01

Mmin

.3773E+00
.5304E+00
.2534E+00
.4130E+00

ANGLE
15.02
14.00
21.42
24.11

ANGLE
15.02
14.00
21.42
24 .11

ANGLE
9.42

3.22

16.65
8.44

ANGLE
9.42
3.22

16.65
8.44

ANGLE
-3.22
-9.42
-8.44
-16.65

ANGLE
-3.22
-9.42
-8.44
-16.65

ANGLE
-14.00
-15.02
-24.11
-21.42



ORNEK

SHELL

ELEMENT ID 102

LOAD COND 2

JOINT M11
114 -4.7412E-01
115 -3.7200E-01
123 -6.0175E-01
124 -4.7467E-01

ELEMENT ID 103

LOAD COND 1

'"JOINT M11

115 -8.5036E-01
116 -4.8015E-01

124 -1.0857E+00
125 -6.1559E-01
LOAD COND 2
JOINT M11
115 -3.7164E-01
116 -2.0984E-01
124 -4.7447E-01
125 -2.6903E-01
'ELEMENT ID 104
LOAD COND 1
JOINT M1l
116 -4.7911E-01

117 -3.4411E-04
125 -6.1350E-01
126 -3.8600E-03

LOAD COND 2
JOINT M11
116 -2.0938E-01
117 -1.5038E-04
125 -2.6812E-01
126 -1.6870E-03
ELEMENT ID 105
LOAD COND 1
WOINT M11

118 -2.0635E-03
119 -6.1422E-01
127 -4.2001E-04
128 -8.0262E-01

LOAD COND 2

JOINT M1l
118 -9.0182E-04
119 -2.6843E-01
127 -1.8356E-04

128 -3.5077E-01

ELEMENT

M22

.0038E+00
.0531E+00
.0810E-01
.6531E-01

M12

.4084E-01
.9689E-01
.7145E-01
.2750E-01

M22

.4094E+00
.5857E+00
.2087E+00
.4195E+00

Mi2

.4262E-01
.3518E-01
.5417E-01
.4673E-01

M22

.0530E+00
.1300E+00
.6528E-01
.0574E+00

M12

.3715E-01
.7760E-01
.8590E-01
.2635E-01

M22

.5856E+00
.7915E+00
.4191E+00
.6970E+00

M12

.8899E-01
.2748E-01
.2966E-01
.6815E-01

M22

.1300E+00
.2200E+00
.0573E+00
.1787E+00

M12

.0112E-01
.1794E-01
.6259E-01
.7942E-01

M22

.6850E+00
.4239E+00
.3753E+00
.0248E+00

M12

.0374E+00
.7372E-01
.2165E+00
.1528E+00

M22

.1734E+00
.0593E+00
.0381E+00
.8493E-01

M12

.5340E-01
.2555E-01
.3165E-01
.0381E-01

-2

1.

-2
2

-1.

7

-1.
1.

PROGRAM:SAP90/FILE:nub.F4

Mmax Mmin
.3900E-01 -1.0390E+00
.1917E-01 -1.1059E+00
.2502E-01 -9.8483E-01
.8542E-01 -1.0546E+00

Mmax Mmin
.8010E-01 -2.5797E+00
.0338E-01 -2.7625E+00
.8506E-01 -2.5093E+00
.4659E-01 -2.6885E+00

Mmax Mmin
.9722E-01 -1.1274E+00
.3258E-01 -1.2073E+00
.4310E-01 -1.0967E+00
.5147E-01 -1.1750E+00

Mmax Mmin
.7376E-01 -2.7909E+00

7788E-01 -2.9698E+00

.9018E-01 -2.7425E+00
.5174E-01 -2.9526E+00

Mmax Mmin

1964E-01 -1.2197E+00

.7743E-02 -1.2979E+00
2682E-01 -1.1986E+00
1002E-01 -1.2904E+00

Mmax Mmin
.5229E-01 -3.0393E+00
.8982E-01 -2.8483E+00
.1210E-01 -2.8878E+00
.0899E-01 -2.7185E+00

Mmax Mmin
.5396E-01 -1.3283E+00
.2957E-02 -1.2448E+00
.2381E-01 -1.2621E+00
.7632E-02 -1.1881E+00

PAGE

ANGLE
-14.00
-15.02
-24.11
-21.42

ANGLE
-17.42
-15.55
-24.68
-19.81

ANGLE
-17.42
-15.55
-24 .68
-19.81

ANGLE
-16.60
-13.77
-21.29
-16.41

ANGLE
-16.60
-13.77
-21.29
-16.41

ANGLE
18.86
23.55
22.85
31.04

ANGLE
18.86
23.55
22.85
31.04

3



ORNEK
SHELL
ELEMENT ID 106
LOAD COND 1
JOINT M1l
119 -6.1630E-01
120 -1.0858E+00
128 -8.0277E-01
129 -1.4048E+00
LOAD COND 2
JOINT M1l
119 -2.6934E-01
' 120 -4.7451E-01
128 -3.5084E-01
129 -6.1393E-01
ELEMENT ID 107
LOAD COND 1
JOINT M11
120 -1.0862E+00

121 -1.3770E+00
129 -1.4053E+00
130 -1.7540E+00

.LOAD COND 2
JOINT M11
120 -4.7472E-01
121 -6.0179E-01
129 -6.1416E-01
130 -7.6656E-01
ELEMENT ID 108
LOAD COND 1
JOINT M11

121 -1.3769E+00
122 -1.4740E+00
130 -1.7530E+00
131 -1.8640E+00

LOAD COND 2
JOINT M1l
121 -6.0176E-01
® 122 -6.4417E-01
130 -7.6613E-01
131 -8.1464E-01
ELEMENT ID 109
LOAD COND 1
JOINT M1l
122 -1.4740E+00
123 -1.3769E+00
131 -1.8640E+00
132 -1.7530E+00

ELEMENT

FORCES

M22

.4242E+00
.2094E+00
.0249E+00
.7818E+00

M12

.9078E-01
.5393E-01
.0253E+00
.8841E-01

M22

.0595E+00
.6558E-01
.8494E-01
.7873E-01

M12

.8931E-01
.2950E-01
.4808E-01
.8827E-01

M22

.2094E+00
.0785E+00
.7819E+00
.6553E+00

M12

.2032E-01
.4126E-01
.9718E-01
.1812E-01

M22

.6561E-01
.0836E-01
.7877E-01
.2343E-01

M12

.7111E-01
.9285E-01
.0469E-01
.2644E-01

M22

.0784E+00
.0351E+00
.6552E+00
.6178E+00

M12

.7911E-01
.5149E-02
.0344E-01
.0948E-01

M22

.0836E-01
.8942E-01
.2337E-01
.0703E-01

M12

.2198E-01
.7214E-02
.3262E-01
.7847E-02

M22

M12

.0351E+00 -8.5149E-02
.0784E+00 -2.7911E-01
.6178E+00 -1.0948E-01
.6552E+00 -3.0344E-01

-8.
-1.
.7145E-01

-8

-1.

-3
-5
-3
-5

-1.
-1.
-1.
-1.

PAGE

3

PROGRAM: SAP90/FILE:nu5.F4

Mmax

.5115E-01
.0733E-01
.2029E-01
.8511E-01

Mmax

.0976E-01
.0912E-01
.6270E-02
.9942E-01

Mmax
1105E-01
1641E+00
1842E+00

Mmax

.5446E-01
.0873E-01
.8085E-01
.1754E-01

Mmax
2794E+00
4613E+00
3967E+00
5762E+00

Mmax

.5915E-01
.3865E-01
.1042E-01
.8884E-01

Mmax

.4613E+00
.2794E+00
.5762E+00
.3967E+00

Mmin

.7894E+00
.5878E+00
.6074E+00
.5015E+00

Mmin

.2191E+00
.1310E+00
.1395E+00
.0932E+00

Mmin

.4846E+00
.2914E+00
.3158E+00
.2251E+00

Mmin

.0859E+00
.0014E+00
.0121E+00
.7246E-01

Mmin

.1759E+00
.0477E+00
.0115E+00
.9057E+00

Mmin

.5097E-01
.9494E-01
.7908E-01
.3284E-01

Mmin

.0477E+00
.1759E+00
.9057E+00
.0115E+00

ANGLE
22.29
26.65
29.60
39.01

ANGLE
22.29
26.65
29.60
39.01

ANGLE
23.92
25.76
37.44
47.72

ANGLE
23.92
25.76
37.44
47.72

ANGLE
19.26

8.44
49.58
69.18

ANGLE
19.26

8.44
49.58
69.18

ANGLE
-8.44
-19.26
-69.18
-49.58



ORNEK
SHELL
ELEMENT ID 109
LOAD COND 2
JOINT M11
122 -6.4417E-01
123 -6.0176E-01
131 -8.1464E-01
132 -7.6613E-01
ELEMENT ID 110
LOAD COND 1
KJOINT M11
123 -1.3770E+00
124 -1.0862E+00
132 -1.7540E+00
133 -1.4053E+00
LOAD COND 2
JOINT M11
123 -6.0179E-01
124 -4.7472E-01
132 -7.6656E-01
133 -6.1416E-01
'ELEMENT ID 111
LOAD COND 1
JOINT M11
124 -1.0858E+00
125 -6.1630E-01
133 -1.4048E+00
134 -8.0277E-01
LOAD COND 2
JOINT M11
124 -4.7451E-01
125 -2.6934E-01
133 -6.1393E-01
134 -3.5084E-01
ELEMENT ID 112
LOAD COND 1
WOINT M11

125 -6.1422E-01
126 -2.0635E-03
134 -8.0262E-01
135 -4.2001E-04

LOAD COND 2

JOINT M1l
125 -2.6843E-01
126 -9.0182E-04
134 -3.5077E-01

135 -1.8356E-04

ELEMENT

M22

-8.8942E-01
-9.0836E-01
-7.0703E-01
-7.2337E-01

M22

-2.0785E+00
-2.2094E+00
-1.6553E+00
-1.7819E+00

M22

-9.0836E-01
-9.6561E-01
-7.2343E-01
-7.7877E-01

M22

-2.2094E+00
-2.4242E+00
-1.7818E+00
-2.0249E+00

M22

-9.6558E-01
-1.0595E+00
-7.7873E-01
-8.84894E-01

M22

-2.4239E+00
-2.6850E+00
-2.0248E+00
-2.3753E+00

M22

-1.0593E+00
-1.1734E+00
-8.8483E-01
-1.0381E+00

-1
-2
-2
-3

FORCES

M12
.7214E-02
.2198E-01
.7847E-02
.3262E-01

M12
.4126E-01
.2032E-01
.1812E-01
.9718E-01

M12
.9285E-01
.7111E-01
.2644E-01
.0469E-01

M12
.5393E-01
.9078E-01
.8841E-01
.0253E+00

M12
.2950E-01
.8931E-01
.8827E-01
.4808E-01

M12
.7372E-01
.0374E+00
.1528E+00
.2165E+00

M12
.2555E-01
.5340E-01
.0381E-01
.3165E-01

PAGE

3

PROGRAM: SAP90/FILE:nu5.F4

Mmax

-6.3865E-01
-5.5915E-01
-6.8884E-01
-6.1042E-01

Mmax

-1.1641E+00
-8.1105E-01
-1.1842E+00
-8.7145E-01

Mmax

-5.0873E-01
-3.5446E-01
-5.1754E-01
-3.8085E-01

Mmax

-7.0733E-01
-2.5115E-01
-6.8511E-01
-2.2029E-01

Mmax

-3.0912E-01
-1.0976E-01
-2.9942E-01
-9.6270E-02

Mmax

-1.8982E-01
3.5229E-01
-1.0899E-01
5.1210E-01

Mmax

-8.2957E-02
1.5396E-01
-4 .7632E-02
2.2381E-01

Mmin

.9494E-01
.5097E-01
.3284E-01
.7908E-01

Mmin

.2914E+00
.4846E+00
.2251E+00
.3158E+00

Mmin

.0014E+00
.0859E+00
.7246E-01
.0121E+00

Mmin

.5878E+00
.7894E+00
.5015E+00
.6074E+00

Mmin

.1310E+00
.2191E+00
.0932E+00
.1395E+00

Mmin

.8483E+00
.0393E+00
.7185E+00
.8878E+00

Mmin

.2448E+00
.3283E+00
.1881E+00
.2621E+00

ANGLE
-8.44
-19.26
-69.18
-49.58

ANGLE
-25.76
-23.92
-47.72
-37.44

ANGLE
-25.76
-23.92
-47.72
-37.44

ANGLE
-26.65
-22.29
-39.01
-29.60

ANGLE
-26.65
-22.29
-39.01
-29.60

ANGLE
-23.55
-18.86
-31.04
-22.85

ANGLE
-23.55
-18.86
-31.04
-22.85



ORNEK

SHELL ELE

ELEMENT ID 113

LOAD COND 1

JOINT M11
127 2.6121E-03

128 -8.0443E-01
136 -2.8177E-02
137 -1.0862E+00

LOAD COND 2
JOINT M1l
127 1.1416E-03

» 128 -3.5156E-01
136 -1.2315E-02
137 -4.7470E-01

ELEMENT ID 114
LOAD COND 1
JOINT M1l

128 -8.0458E-01
129 -1.4046E+00
137 -1.0934E+00
138 -1.8428E+00
LOAD COND 2
\JOINT M1l
128 -3.5163E-01
129 -6.1384E-01
137 -4.7784E-01
138 -8.0537E-01

ELEMENT ID 115
LOAD COND 1
JOINT M11

129 -1.4051E+00
130 -1.7540E+00
138 -1.8334E+00
139 -2.2043E+00
LOAD COND 2
JOINT M1l
129 -6.1408E-01
» 130 -7.6655E-01
138 -8.0127E-01
139 -9.6337E-01

ELEMENT ID 116
LOAD COND 1
JOINT M11

130 -1.7530E+00
131 -1.8639E+00
139 -2.2025E+00
140 -2.3181E+00

MENT FORCES
M22 M12
-2.3551E+00 1.4439E+00
-2.0369E+00 1.3285E+00
-1.7113E+00 1.6798E+00
-1.2245E+00 1.5643E+00
M22 M12
-1.0292E+00 6.3105E-01
-8.9020E-01 5.8061E-01
-7.4791E-01 7.3412E-01
-5.3514E-01 6.8367E-01
M22 M12
-2.0369E+00 1.2010E+00
-1.7806E+00 9.9267E-01
-1.2256E+00 1.3388E+00
-1.0503E+00 1.1305E+00
M22 Mi2
-8.9021E-01 ©5.2488E-01
-7.7818E-01 4.3383E-01
-5.3561E-01 5.8512E-01
-4.5900E-01 4.9407E-01
M22 M12
-1.7807E+00 8.0144E-01
-1.6551E+00 5.6440E-01
-1.0488E+00 8.6817E-01
-9.7544E-01 6.3113E-01
M22 M12
-7.7821E-01 3.5026E-01
-7.2334E-01 2.4666E-01
-4 . 5838E-01 3.7942E-01
-4 .2630E-01 2.7582E-01
M22 M12
-1.6550E+00 3.4973E-01
-1.6169E+00 1.0948E-01
-9.7517E-01 3.6999E-01
-9.5400E-01 1.2974E-01

Lol )

(R NISEN
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PROGRAM:SAP90/FILE:nu5.F4

Mmax

.8781E-01
.3813E-02
.0090E+00
.1053E-01

Mmax

.0060E-01
.9150E-02
.4098E-01
.7942E-01

Mmax

.0916E-02
.8225E-01
.8100E-01
.4858E-01

Mmax

.0991E-02
.5446E-01
.9106E-02
.0864E-01

Mmax

.6974E-01
.1380E+00
.8846E-01
.0905E-01

Mmax

.3640E-01
.9734E-01
.1347E-01
.0988E-01

Mmax

.3508E+00
.5753E+00
.7226E-01
.4176E-01

-3
-2
-2
-2

-1
-1
-1
-1

-2
-2
-2
-2

-1
-1
-1
-1

-2
-2
-2
-2

-1
-9
-1
-1

-2
-1
-2
-2

Mmin
.0403E+00
.8851E+00
.7485E+00
.7212E+00

Mmin
.3287E+00
.2609E+00
.2012E+00
.1893E+00

Mmin
.7706E+00
.6029E+00
.4999E+00
.6445E+00

Mmin
.2108E+00
.1376E+00
.0926E+00
.1557E+00

Mmin
.4160E+00
.2711E+00
.3938E+00
.4707E+00

Mmin
.0559E+00
.9255E-01
.0462E+00
.0798E+00

Mmin
.0571E+00
.9054E+00
.3054E+00
.3303E+00

ANGLE
25.39
32.56
31.69
43.73

ANGLE
25.39
32.56
31.69
43.73

ANGLE
31.42
39.64
43.59
54.66

ANGLE
31.42
39.64
43.59
54.66

ANGLE
38.41
47.50
57.16
67.12

ANGLE
38.41
47.50
57.16
67.12

ANGLE
48.99
69.22
74 .46
84.61



IRNEK

y HEL L ELE
ILEMENT ID 116
JOAD COND 2
FOINT M11

130 -7.6611E-01
131 -8.1458E-01
139 -9.6258E-01
140 -1.0131E+00

iILEMENT ID 117
LOAD COND 1
YOINT M11

131 -1.8639E+00
132 -1.7530E+00
140 -2.3181E+00
141 -2.2025E+00
LOAD COND 2
JOINT M11
131 -8.1458E-01
132 -7.6611E-01
140 -1.0131E+00
141 -9.6258E-01

ELEMENT ID 118
LOAD COND 1
JOINT M1l

132 -~1.7540E+00
133 -1.4051E+00
141 -2.2043E+00
142 -1.8334E+00
LOAD COND 2
JOINT Mi1
132 -7.6655E-01
133 -6.1408E-01
141 -9.6337E-01
142 -8.0127E-01

ELEMENT ID 119

LOAD COND 1

RJOINT M11
133 -1.4046E+00
134 -8.0458E-01
142 -1.8428E+00
143 -1.0934E+00

LOAD COND 2

JOINT M1l
133 -6.1384E-01
134 -3.5163E-01
142 -8.0537E-01

143 -4.7784E-01

MENT

M22
-7.2328E-01
-7.0664E-01
-4.2618E-01
-4.1693E-01

M22
-1.6169E+00
-1.6550E+00
-9.5400E-~01
-9.7517E~01

M22
-7.0664E-01
-7.2328E-01
-4.1693E-01
-4 .2618E-01

M22
-1.6551E+00
-1.7807E+00
-9.7544E-01
-1.0488E+00

M22
-7.2334E-01
-7.7821E-01
-4 .2630E-01
-4 .5838E-01

_—— e o - = -

M22
~-1.7806E+00
~2.0369E+00
~1.0503E+00
-1.2256E+00

M22
~7.7818E-01
~-8.9021E-01
-4 .5900E-01
-5.3561E-01

FORCES

M12
1.5284E-01
4.7847E-02
1.6170E-01
5.6703E-02

M12
-1.0948E-01
-3.4973E-01
-1.2974E-01
-3.6999E-01

M12
-4.7847E-02
-1.5284E-01
-5.6703E-02
-1.6170E-01

M12
-5.6440E-~01
-8.0144E-01
-6.3113E-~-01
-8.6817E~01

M12
~2.4666E-01
-3.5026E-01
-2.7582E-01
-3.7942E-01

M12
-9.9267E-01
-1.2010E+00
-1.1305E+00
-1.3388E+00

M12
-4 .3383E-01
-5.2488E-01
-4 .9407E-01
-5.8512E-01
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PROGRAM: SAP90/FILE:nub5.F4F

Mmax
-5.9036E-01
-6.8848E-01
-3.8121E-01
-4 .1159E-01

Mmax
-1.5753E+00
-1.3508E+00
-9.4176E-01
-8.7226E-01

Mmax
-6.8848E-01
-5.9036E-01
-4 .1159E-01
-3.8121E-01

Mmax
-1.1380E+00
-7.6974E-01
-7.0905E-01
-4 .8846E-01

Mmax
-4 .9734E-01
-3.3640E-01
-3.0988E-01
-2.1347E-01

Mmax
-5.8225E-01
-7.0916E-02
-2.4858E-01

1.8100E-01

Mmax
-2.5446E-01
-3.0991E-02
-1.0864E-01

7.9106E-02

Mmin
-8.9903E-01
-8.3274E-01
-1.0076E+00
-1.0184E+00

Mmin
-1.9054E+00
-2.0571E+00
-2.3303E+00
-2.3054E+00

Mmin
-8.3274E-01
-8.9903E-01
-1.0184E+00
-1.0076E+00

Mmin
-2.2711E+00
-2.4160E+00
-2.4707E+00
-2.3938E+00

Mmin
-9.9255E-01
-1.0559E+00
-1.0798E+00
-1.0462E+00

Mmin
-2.6029E+00
-2.7706E+00
-2.6445E+00
-2.4999E+00

Mmin
-1.1376E+00
-1.2108E+00
-1.1557E+00
-1.0926E+00

ANGLE
48.99
69.22
74 .46
84.61

ANGLE
-69.22
-48.99
-84 .61
-74.46

ANGLE
-69.22
-48.99
-84 .61
-74.46

ANGLE
-47.50
-38.41
-67.12
-57.16

ANGLE
-47.50
-38.41
-67.12
-57.16

ANGLE
-39.64
-31.42
-54.66
-43.59

ANGLE
-39.64
-31.42
-54.66
-43.59



RNEK
HELL ELEMENT FORCES
'LEMENT ID 120 --------mmmmmmmmmmm oo
,OAD COND 1 mmmmmmmmmmmmmmmmmemmeo
'OINT M1l M22 M12

134 -8.0443E-01 -2.0369E+00 -1.3285E+00
135 2.6121E-03 -2.3551E+00 -1.4439E+00
143 -1.0862E+00 -1.2245E+00 -1.5643E+00
144 -2.8177E-02 -1.7113E+00 -1.6798E+00
JLOAD COND 2 —mmmmmmmmmm e
[OINT M1l M22 M12
134 -3.5156E-01 -8.9020E-01 -5.8061E-01
» 135 1.1416E-03 -1.0292E+00 -6.3105E-01
143 -4.7470E-01 -5.3514E-01 -6.8367E-01
144 -1.2315E-02 -7.4791E-01 -7.3412E-01
SLEMENT ID 121 -~-----=-=-—--m-mmmmmomom
~OAD COND 1 ~mmmmmmmmmmmmmmmmemmeoo
JOINT M11 M22 M12
136 -3.0477E-02 -1.7267E+00 1.9487E+00
137 -1.0856E+00 -1.2204E+00 1.7391E+00
145 6.7629E-02 6.0276E-02 2.1313E+00
146 -1.7009E+00 -2.9210E-02 1.9218E+00
LOAD COND oL N, _ Y
YOINT M1l M22 M12
136 -1.3320E-02 -7.5461E-01 8.5164E-01
137 -4.7443E-01 -5.3335E-01 7.6005E-01
145 2.9556E-02 2.6343E-02 9.3148E-01
146 -7.4337E-01 -1.2766E-02 8.3989E-01
ELEMENT ID 122 -----=--mmmmmmmmmmmm e e
LOAD COND A A
JOINT M11 M22 M12
137 -1.0928E+00 -1.2215E+00 1.5136E+00
138 -1.8426E+00 -1.0491E+00 1.2084E+00
146 -1.6734E+00 -2.5084E-02 1.6027E+00
147 -2.3290E+00 1.5086E-03 1.2974E+00
LOAD COND S
JOINT M1l M22 ‘M12
137 -4.7757E-01 -5.3382E-01 6.6150E-01
® 138 -8.0530E-01 -4.5850E-01 5.2810E-01
146 -7.3135E-01 -1.0963E-02 7.0043E-01
147 -1.0178E+00 6.5930E-04 5.6703E-01
ELEMENT ID 123 -r---mmmmmmmmmmmmmmm e =
LOAD COND 1 mmmmm e m e
JOINT M1l M22 M12
138 -1.8333E+00 -1.0477E+00 9.4603E-01
139 -2.2040E+00 -9.7355E-01 6.6468E-01
147 -2.3396E+00 -9.0327E-05 9.8505E-01

148

~2.6891E+00 -2.7777E-03

7.0371E-01

RN NN AR W RN, NN

Ut o N ot
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PROGRAM: SAP90/FILE:nus5.F4F

Mmax

.3813E-02
.8781E-01
.1053E-01
.0090E+00

Mmax

.9150E-02
.0060E-01
.7942E-01
.4098E-01

Mmax

.2466E+00
.8743E-01
.1953E+00
.2306E+00

Mmax

.4483E-01
.5673E-01
.5943E-01
.3782E-01

Mmax

.5786E-01
.7404E-01
.5291E-01
.8016E-01

Mmax

.5640E-01
.6060E-02
.1646E-01
.5355E-01

Mmax

.1616E-01
.8308E-01
.5942E-01
.7040E-01

-2
-2
-2

Mmin

.8851E+00
.0403E+00
.7212E+00
.7485E+00

Mmin

.2609E+00
.3287E+00
.1893E+00
.2012E+00

Mmin

.0038E+00
.8934E+00
.0674E+00
.9608E+00

Mmin

.3128E+00
.2645E+00
.0353E-01
.2940E+00

Mmin

.6721E+00
.7177E+00
.6514E+00
.9076E+00

Mmin

.1678E+00
.1877E+00
.1588E+00
.2707E+00

Mmin

.4648E+00
.4945E+00
.6991E+00
.8623E+00

ANGLE
-32.56
-25.39
-43.73
-31.69

ANGLE
-32.56
-25.39
-43.73
-31.69

ANGLE
33.24
43.89
44 .95
56.75

ANGLE
33.24
43.89
44 .95
56.75

ANGLE
43.78
54.09
58.61
65.96

ANGLE
43.78
54.09
58.61
65.96

ANGLE
56.27
66.39
69.95
76.17



»

RNEK
HELL
LEMENT ID 123
OAD COND 2
‘OINT M1l
138 -8.0120E-01
139 -9.6324E-01
147 -1.0225E+00
148 -1.1752E+00
ILEMENT ID 124
J,OAD COND 1
'OINT M11
139 -2.2023E+00
140 -2.3179E+00
148 -2.6919E+00
149 -2.7996E+00
LOAD COND 2
JOINT M1l

139 -9.6246E-01
140 -1.0130E+00
148 -1.1764E+00
149 -1.2235E+00

SLEMENT ID 125
LOAD COND 1
JOINT M1l

140 -2.3179E+00
141 -2.2023E+00

149 -2.7996E+00
150 -2.6919E+00
LOAD COND 2
JOINT M11
140 -1.0130E+00
141 -9.6246E-01
149 -1.2235E+00
150 -1.1764E+00
ELEMENT ID 126
LOAD COND 1
$OINT M11

141 -2.2040E+00
142 -1.8333E+00
150 -2.6891E+00

151 -2.3396E+00
LOAD COND S 2
JOINT M11

141 -9.6324E-01

142 -8.0120E-01

150 -1.1752E+00

151 -1.0225E+00

ELEMENT

FORCES

M22

.5789E-01
.2548E-01
.9474E-05
.2140E-03

M12

.1345E-01
.9049E-01
.3050E-01
.0755E-01

M22

.7329E-01
.5290E-01
.1944E-03
.4276E-03

M12

.0355E~-01
.2974E-01
.1565E-01
.4184E-01

M22

.2536E-01
.1645E-01
.3961E-03
.2390E-04

M12

.7637E-01
.6703E-02
.8165E-01
.1991E-02

M22

.5290E-01
.7329E-01
.4276E-03
.1944E-03

M12

.2974E-01
.0355E-01
.4184E-01
.1565E-01

M22

.1645E-01
.2536E-01
.2390E-04
.3961E-03

M12

.6703E-02
.7637E-01
.1991E-02
.8165E-01

M22

.7355E-01
.0477E+00
.7777E-03
.0327E-05

M12

.6468E-01
.4603E-01
.0371E-01
.8505E-01

M22

.2548E-01
.5789E-01
.2140E-03
.9474E-05

M12

.9049E-01
.1345E-01
.0755E-01
.3050E-01
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PROGRAM: SAP90/FILE:nub5.F4F

Mmax

-1.8188E-01
-2.9853E-01
1.5708E-01
7.4471E-02

Mmax

-8.5262E-01
-9.4067E-01
5.9596E-02
5.7445E-03

Mmax

-3.7263E-01
-4.1111E-01
2.6046E-02
2.5106E-03

Mmax

-9.4067E-01
-8.5262E-01
5.7445E-03
5.9596E-02

Mmax

-4.1111E-01
-3.7263E-01
2.5106E-03
2.6046E-02

Mmax

-6.8308E-01
-4.1616E-01
1.7040E-01
3.5942E-01

Mmax

~2.9853E-01
~1.8188E-01
7.4471E-02
1.5708E-01

Mmin

.0772E+00
.0902E+00
.1796E+00
.2509E+00

Mmin

.3229E+00
.3301E+00
.7547E+00
.8067E+00

Mmin

.0152E+00
.0183E+00
.2039E+00
.2266E+00

Mmin

.3301E+00
.3229E+00
.8067E+00
.7547E+00

Mmin

.0183E+00
.0152E+00
.2266E+00
.2039E+00

Mmin

.4945E+00
.4648E+00
.8623E+00
.6991E+00

Mmin

.0902E+00
.0772E+00
.2509E+00
.1796E+00

ANGLE
56.27
66.39
69.95
76.17

ANGLE
73.35
84.62
81.41
87.11

ANGLE
73.35
84.62
81.41
87.11

ANGLE
-84.62
-73.35
-87.11
-81.41

ANGLE
-84.62
-73.35
-87.11
-81.41

ANGLE
-66.39
-56.27
-76.17
-69.95

ANGLE
-66.39
-56.27
-76.17
-69.95



FORCES

M12

.2084E+00
.5136E+00
.2974E+00
.6027E+00

M12

.2810E-01
.6150E-01
.6703E-01
.0043E-01

Mi12

.7391E+00
.9487E+00
.9218E+00
.1313E+00

JRNEK

3 HELL ELEMENT

ILEMENT ID 127

LOAD COND 1

JOINT M1l M22
142 -1.8426E+00 -1.0491E+00
143 -1.0928E+00 -1.2215E+00
151 -2.3290E+00 1.5086E-03
152 -1.6734E+00 -2.5084E-02

LOAD COND 2

JOINT M11 M22
142 -8.0530E-01 -4.5850E-01

» 143 -4.7757E-01 -5.3382E-01
151 -1.0178E+00 6.5930E-04
152 -7.3135E-01 -1.0963E-02

ELEMENT ID 128

LOAD COND 1

JOINT M11 M22
143 -1.0856E+00 -1.2204E+00
144 -3.0477E-02 -1.7267E+00
152 -1.7009E+00 -2.9210E-02
153 6.7629E-02 6.0276E-02

LOAD COND 2

JOINT M11l M22
143 -4.7443E-01 -5.3335E-01
144 -1.3320E-02 -7.5461E-01
152 -7.4337E-01 -1.2766E-02
153 2.9556E-02 2.6343E-02

M12

.6005E-01
.5164E-01
.3989E-01
.3148E-01

ouwRE

BN

N RO,
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PAGE

37

PROGRAM: SAP90/FILE:nu5.F4}

Mmax

.7404E-01
.5786E-01
.8016E-01
.5291E-01

Mmax

.6060E-02
.5640E-01
.5355E-01
.1646E-01

Mmax

.8743E-01
.2466E+00
.2306E+00
.1953E+00

Mmax

.5673E-01
.4483E-01
.3782E-01
.5943E-01

Mmin

.7177E+00
.6721E+00
.9076E+00
.6514E+00

Mmin

.1877E+00
.1678E+00
.2707E+00
.1588E+00

Mmin

.8934E+00
.0038E+00
.9608E+00
.0674E+00

Mmin

.2645E+00
.3128E+00
.2940E+00
.0353E-01

ANGLE
-54.09
-43.78
-65.96
-58.61

ANGLE
-54.09
-43.78
-65.96
-58.61

ANGLE
-43.89
~33.24
~56.75
-44 .95

ANGLE
-43.89
-33.24
-56.75
-44 .95



OZGECMIS

Dogum tarihi

Dogum yeri

Lise

Lisans

Yiiksek Lisans

Ihtisas

Caligtigi Kurumlar

19.12.1971

Adapazan

1982-1989

1989-1993

1993-1998

1994-1995

1995-1996

1997-
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Ozel Sakarya Lisesi
Istanbul Teknik Universitesi
Sakarya Miihendislik Fakiiltesi

Ingaat Miihendisligi

Yildiz Teknik Universitesi Fen Bilimleri Enstitiisii
Ingaat Miih. Anabilim Dali, Mekanik Program:

Istanbul Universitesi Isletme Iktisadi Enstitiisii
Uluslararasi Isletmecilik Ihtisas1 (Ingilizce)

Libra Endiistriyel Uriinler San. ve Tic. A.S.

NPI Ingaat San. ve Tic. A.S.



