6661

STANBUL TEKNIK UNIiVERSITESI * FEN BILIMLERI ENSTITUSU

TUP SISTEMLERIN
KESIN ve YAKLASIK YONTEMLE HESAP SONUGCLARININ
KARSILASTIRILMASI

YUKSEK LiSANS TEZI LeLEZ

Ins. Miih. Bahadir AYIK

Tezin Enstitiiye Venldigi Tarih : 9 Haziran 1997
Tezin Savunuldugu Tarith : 27 Haziran 1997

Tez Danigmam  : Prof. Dr. Nahit KUMBASAR L e e
Diger Juri Uyeleri : Prof. Dr. Zeki HASGUR < — —

Dog. Dr. Necmettin GUNDUZﬂ:._—,

17.7.97

TCOERET

. ] &7 S,
sy P Po
i 5 ",f‘ .
L RN e
L YORD

HAZIRAN 1997



ONsOz

Bu tezin hazirlanmas: sirasinda ¢ok degerli ilgi ve yardimlanm goérdigiim
hocam, Prof. Dr. Nahit KUMBASAR’a en igten tegekkiirlerimi sunarim.

Ayrica miihendis olarak yetismemizi saglayan ITU INSAAT FAKULTESI nin
degerli 6gretim iiyelerine ve bugiine kadar benim igin higbir fedakarliktan kaginmayan
aileme tegekkiirii bir borg bilirim.

Bahadir AYIK
May1s 1997



iCINDEKILER

Sayfa No
ONSOZ ...ttt s sttt et st sean s teneresesene i
ICINDEKILER .......... SO U OO OO OO USRS OOORURRRTOTO ii
SEMBOL LISTESI ..ottt nnes v
SEKIL LISTEST ..ottt ettt ettt vi
TABLO LISTESI ..ottt et sanasnn vii
OZ ... T mn. ................ [ CCC— S S STS—_.......... vii
SUMMARY .ottt ettt et et ereens e tseeseeeassneetseesssessseaneesserseenes iv
BOLUM 1 CAGDAS YUKSEK YAPILARDA YATAY YUK TASIYICI
SISTEMLER ........coooiiiiiiiiieeeee et essesee s senaenn 1
LT GG oottt et eeee et e eveesaeess e reesa e sneeseessaesssertessensaenseesnen 1
1.2 Bina Yiiksekligine Gore Tagtyic1 Sistem Segimi .........cccocvveeerieevineennnnee. 2
BOLUM 2 YUKSEK BINALARDA TUP CERCEVE SISTEMLERIN
DAVRANIST ...ttt ettt er e nnns 4
2.1 GHIS ceeieieieeteeeereieeee e e et este et e s te e eseesb e seesseseeseereessenssensersenresseenen 4
2.2 Tip Sistemler Igin Bir Analiz YOntemi .............ccccoeveeveeveeeeeveereeeeeeeeeennns 5
2.3 Yanal Otelemelerin Belirlenmesi .................coooeeueeeeeeereemeeeeeeeeeeeeennnn. 14
24 SOMNUG ...oeiniiieeieeeeee e cteere et eaee e s ee e st et eesaeenseeatoessesssseesstesnessnesaeeans 14
2.5 Cergeve Panellerin Esdeger Levhaya Doniigtiiriilmesi ........................... 14
BOLUM 3 TUP SISTEMLERIN HESABI ICIN YAKLASIK YONTEM ............ 17
3.1 GG oottt ettt ettt s et r ettt asereeaer s ennane 17
3.2 Tip Cercevede Gerilme Yayilist ........cooooovuiemeeeeivieeeeeieeeeeeeeeeee e 18
BOLUM 4 KE.STN HESAP ve YAKLASIK YONTEMLE HESAPTA ELDE
EDILEN SONUCLARIN KARSILASTIRILMASI .......cccooovveviinnnn. 22
4.1 GIOS  ceveeeiiceeeeceee ettt e ea e s ae e a e e reeeneesaeentasaeen 22
4.2 Tastyic1 Sistem, Elemanlar ve Boyutlar ..............cccococoeevviivinirveiniennn. 22

iii



4.3 Kat Agirliklan ve Katlara Gelen Yatay Yikler ...........ccooevvviiiiiniiiinnas 23

4.4 Yaklagik Yontemde Egdeger Koge Kolon Kesit Alanlan ...................... 29

4.5 Kesin Hesap ve Yaklagik Yontemle Elde Edilen Sonuglarin
Karstagtirlmast .........ccccooooveiiiiiiiiiiieceeeece et 29

4.6 SONUG ....ooviiiiiiieeiieececeeecree e et e eeerte e e eeeareeeesteeesnteseessseeesrereseassrennses 60

BOLUM 5 HESAPLAMALARDA KULLANILAN SAP90 PROGRAMI

GIRIS-CIKIS BILGILERI ve CIZIMLER .......cccoooovoveeieeeeeeeeenea. 61

5.1 G coceeiieieeeieieeeeiest et e eeeeesree s esse e sestessaesneneesssessesssansassnasnas 61

5.2 Kesin Hesap Girig Bilgileri ............cccoooieeiieiiiiiiieiiceceeeeeeeeree 62

5.3 Yaklagik Yontemle Hesap Girig Bilgileri ..........ccoccvvveiivieiiieiieininnee. 78

5.4 Kesin Hesap Cikig Bilgileri ...........cccccooeviieieiiiiieiciceeceee e 97

5.5 Yaklagik Yontemle Hesap Cikis Bilgileri ..........cccoeeuvvieviiviveiniinennenn, 125

5.6 CIZIMIET ..c.ooiiiiiiiiiieeeecee ettt ere et se e ese e ersenens 145
KAYNAKLAR ..ottt tene ettt et e s e sseeaaesaesss s e besessersens 156

iv



Ac

id

Ih

SEMBOL LISTESI

¢ Kose kolon alam

¢ Tup gergeve yan genisligi

: Tip gergeve yan derinligi

: Elastisite modiili

¢ Kayma modiilii

: Bina yiiksekligi

: Kat yiiksekligi

¢ Tiip gergeve atalet momenti
¢ Kirig atalet momenti

: Kolon atalet momenti

* Yap: parametresi

¢ Herhangi bir seviyede uygulanan moment
¢ En Gstte uygulanan tekil yiik
: yatay yayih yiik siddeti

¢ Gerilme fonksiyonu

¢ Esdeger levhanin kalinhi$

¢ Yatay koordinat

: Yatay koordinat

: Diisey koordinat

¢ Kayma modiilii

* Yapinin en istiinde yatay yerdegistirme



Sekil 1.1
Sekil 1.2
Sekil 2.1
Sekil 2.2
Sekil 2.3
Sekil 3.1
Sekil 3.2

Sekil 3.3

SEKIL LISTESI

Tagtyic1 sistemin goreceli maliyeti

Tastyict sistemlerin biiro binalar igin uygun kat siirlan
Tiip gergeve ve esdeger tiip sistem

Esdeger tiip sistemde gerilme bilesenleri

Cergeve panel ve egdeger levha

Ug boyutlu sistem ve esdeger diizlem gergeveler

Tiip gergevenin kolonlarinda eksenel kuvvetin yayilist

Tiip gergevenin baglik diizleminde normal gerilme yayiligt

Savfa No

15

17

18



Tablo 4.1
Tablo 4.2
Tablo 4.3
Tablo 4.4
Tablo 4.5
Tablo 4.6

Tablo 4.7

Tablo 4.8

Tablo 4.9

Tablo 4.10

Tablo 4.11

Tablo 4.12

Tablo 4.13

Tablo 4.14

TABLO LIiSTESI

I kolonlarin 6n boyutlandirmast

Katlara gelen yatay yiikler

Ornek 1 yaklagik ¢oziim esdeger kose kolon kesit alanlari
Ornek 2 yaklagik ¢oziim esdeger koge kolon kesit alanlar
Ornek 3 yaklagik ¢oziim esdeger kose kolon kesit alanlar
Ormnek 4 yaklagik ¢oziim esdeger kose kolon kesit alanlan

Ornek 1 yaklagik ¢oziimde eksenel kuvvetlerin baglik
kolonlarna dagitiimasi

Ornek 2 yaklagik ¢oziimde eksenel kuvvetlerin baglik
kolonlarina dagitiimas:

Ornek 3 yaklagik ¢oziimde eksenel kuvvetlerin baglik
kolonlarina dagitiimast

Ornek 4 yaklasik ¢oziimde eksenel kuvvetlerin baslik
kolonlarina dagitiimasi

Omnek 1 kesin ve yaklagik ¢oziim sonuglarinin
kargilagtinlmasi

Ornek 2 kesin ve yaklasik ¢oziim sonuglarmin
kargilagtinlmast

Ornek 3 kesin ve yaklagik ¢oziim sonuglannin
kargilagtinlmasi

Ornek 4 kesin ve yaklagik ¢oziim sonuglarinin
kargilagtinimas:

vii

Sayfa No
25
28
30
31
32

33

37

38

40

45

50

54



OzET

Kentlerde arsa maliyetlerinin artmasi aym bir arsa alanina daha ¢ok ingaat alam
yapmay gerektirirken bir yandan da yiiksek bina yapimi bir teknoloji, gii¢ ve prestij yarigt
olarak ilgi cekmektedir. Hangi nedenle olursa olsun, mithendis gitgide daha yiiksek bina
projelendirilmesi istegi ile karglagtifindan ¢6ziim yollan aranmakta, bir yandan malzeme
kalitesi yiikseltilirken 6te yandan yatay yiiklere kargt en uygun sistemler aranmaktadir.
Ulkemizde de yayginlagmakta olan yiiksek binalann taguagi sistemlerinin en onemli
bélﬁWta.sxyaxﬂandlr. Bu sistemlerin, yatay yiiklerden olusan i¢ kuvvetleri
giivenlikle tasiyabildikten bagka kullanilabilirlik agisindan yonetmeliklerle siurlanan
yerdegistirme kogullarnm da saflamalan gerekir. 50 kattan yiksek yapilarda, tiip
c;erc;eveler tup 1g:mde tup veya moduler tiip denen sistemler kullambir.

stoma > Galikyaik apiarda tiip “gergevesistemlerin ekonomik ¢dziimler
oldugu yaygin olarak kabul edxlmektedlr Tiip gergeve sistemlerin hakim davranigi
incelendiginde; yatay yiklerin yanal cerceveterde kayma sekildegigtirmeleri, normal
gergeve panellerde tniformlugu kirislerin rélatif rijitliine bagli olarak eksenel
deformasyonlar ile karsilandif1 gériilmis ve Gi¢ boyutlu sistemin hesaplamalarda biyiik
azalma saglayacak esdeger diizlem gergeveye doniistiirerek ¢ozilebilecegi fikri geligmigtir.
Yap: ¢evresinde uzay bir gubuk sistem olugturan tiip gergevelerin gergek ¢oziimii gok
bilinmeyenli (binlerce) lineer denklem ¢6ziimii ve dolayisiyla biyik bellek kapasitesi ve
hiz1 olan bilgisayar gerektirmektedir. Bugiin i¢in her yap1 mithendisinin ulagamayacagi bu
olanak wyerine baz yaklagik ¢6zim yontemleri oOnerlmistir.  Yaklagik ¢6ziim
yontemlerinden birtanesi aym diizlemde olmayan gergevelerin olugturdugu uzay sistem
yenne, yiik dizlemi disindaki gergevelerin yatay yik iletmeyen uygun bir baglanti ile yiik
diuzlemine dondiiriilmesi ile elde edilen diizlem gergeveyi (:ézmektlr Ancak boylece elde
edilen sistemde bilinmeyen sayis1 %30 azaldifindan esas sorun yine devam etmektedir.
Diger bir yontemde yiik diizlemi digindaki gergevelerin esas gergeve kenar kolonuna ek bir
esdeger kolona doniigtiiriilmesi amaglanmaktadir. Yukarida s6zi edilen yonteme gére gok
daha etkin olan yéntem igin diizlem digindaki gercevelere esdeger bir kolon enkesit
tammlanmasina ve bu amagla tiip ¢ergevenin yiik dizlemine dik olan, bir anlamda tiipiin
bagliklarini olugturan diizlemlerde normal gerilmenin yayihigim veren parametrelerin elde
edilmesine yonelik ¢aligmalar yapilmigtir.

Bu ¢aligmada tiip ¢ergeve sistemleri, yiik diizlemi digindaki gergevelere egdeger bir
kolon enkesiti tamimlayarak esas gergeve kenar kolonuna eklemek suretiyle iki boyutlu bir
gergeve olarak ¢ozmek igin Onerilen ve teorik altyapisi verilen bir yaklagik yontem
incelenmigtir. Cesitli 6rnekler tizerinde kesin hesap ve yaklagik yontemle hesap yapilmg
ve sonuglar kargilagtinlmigtir. Kesin hesap ve yaklagik yoéntemle elde edilen sonuglarin
kargilagtinlmasinda elemanlarin kesme kuvvetleri ve momentleri birbirine ¢ok yakin
cikmug, eksenel kuvvetlerde ise kabul edilebilir sinirlar i¢inde olmakla birlikte farkliliklar
gorilmastir.  Eksenel kuvvetlerdeki bu fark i¢ gergevelerin hesapta gozonine
alinmasindan kaynaklanmigtir. Yiiksek tiip sistem binalarin ¢6ziimii i¢in gerekli donanima
sahip bilgisayarlara bugiin her yap1 miihendisinin ulagsamayacad disiiniildiigiinde yapilarin
6n boyutlandinlmasi ve gerekirse projelendirilmesinde incelenen yaklagik yontemin
kullanilabilecegi gorilmiigtiir.
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SUMMARY

The framed-tube structure is now widely accepted as an economic solution for
tall structures of both steel and concrete. In its basic form, the system consists of
closely spaced exterior columns tied at each floor level by spandrel beams to produce
a system of four orthogonal rigidly jointed frame panels forming a rectangular tube
system ( Fig. 1a).

( Fig. 1a) Framed Tube Real Structure

The behavior of a framed-tube is more complex than that of a simple closed
tube and the stiffness is less. In addition to the cantilever bending action, which
produces tensile and compressive stresses on opposite faces of the tube, the side
frames undergo the usual plane-frame shearing action in each story under the action
of lateral forces. This primary action is complicated by the fact that the flexibility of
the spandrel beams produces a shear lag which has the effect of increasing the axial
stresses in the comner columns, and of reducing them in the inner columns of the
normal panels. The latter effects will produce warping of the floor slabs, and
consequent deformations of interior partitions and secondary structure which must be
considered in the design.

It is important to asses both the warping effect and the degree of sway caused
by lateral forces, since either may control the design of the structural system.

Although it is theoretically possible to analyze the structure by matrix
techniques using standard three-dimensional framework programs, the system is
generally too complex for a direct solution on existing computers.

By recognizing the dominant mode of behavior of the structure, it has proved
possible to reduce the three-dimensional system to an equivalent plane frame with a
consequent large reduction in the amount of computation required. These simplified
methods recognize that the lateral loads are resited by two main actions. The rigidly
jointed side frames undergo shearing deformations, while the normal frame panels
undergo axial deformations of the columns, the uniformity of which will depend on
the relative stiffness of the spandrel beams. The interactions between the side and



normal panels consist mainly of vertical shear forces, and different forms of fictitious
elements have been introduced to effect the vertical shear transfer that occurs.

Even allowing for the reduction in the size of the problem which may be
afforded by the symmetry of the structure, these simplified methods still require the
services of a digital computer of a reasonable size to obtain a solution.

These appears to be a distinct need for an even simpler method that can be
used in the early stages of design to give a reasonable assesment of the structural
behavior, and allow preliminary evaluations of the main structural element sizes to be
made.

A very simple method of analysis is given in this study with the ideas below
which will be the theorical basis of the approximate solution of the tube system under
lateral forces.

In the framed-tube structure shown in Fig. la, the lateral load is resisted
primarily by the following actions :

(1) The rigidly jointed frame actions of the shear-resisting panels parallel to the load
(AB and DC);

(2) the axial deformations of the frame panels normal to the direction of the load (AD
and BC); and

(3) the axial forces in the discrete corner columns. The interactions between the
normal and side panels consist mainly of vertical interactive forces along corners A, B,
Cand D.

The high in-plane stiffness of the floor slabs will tend to restrict any tendency
for the panels to deform out of plane, and it is assumed that these secondary effects
may be neglected in comparison with the primary actions. Only in-plane effects need
then be considered in each panel.

The spacing of the beams and columns are assumed iiniform throughout the
height, as is usually the case in practice. In addition, to simplify the expressions in the
analysis, it is assumed that both beams and columns are of uniform section throughout
the height. This is not strictly necessary, and it is straightforward to extend the
analysis to include a number of regions in which the beams or columns have constant
stiffness. :

It is then assumed that each framework panel of columns and spandrel beams
may be replaced by an equivalent uniform orthotropic plate, to form a substitute
closed-tube structure (Fig. 1b).

(Fig. 1b) Framed Tube Substitute Structure

The properties of the orthotropic plate must be chosen so that the two elastic moduli



in the horizantal and vertical directions represent the axial stiffness of the beams and
columns, respectively, and the shear modulus represents the shear stiffness of the

framework.

The equivalent tube composed of orthotropic plate panels is shown in Fig. 2,
in which the stress system on a small element on each face is given.
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(Fig. 2) Notation for Stresses

To reduce the three-dimensional frame-tube system to an equivalent plane
frame with a consequent large reduction in the amount of computation required,
various approximate methods offered. The numerical solutions and the results
obtained from the analysis method shows that the general character of the distribution
of the stresses in the columns of the normal panels are as shown in Fig 3.
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(Fig 3) Distribution of the stresses in the columns of normal panels
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In the last twenty years, several structural systems have been developed to
minimize cost premiums for building height. These include tubular, tube-in tube, and
bundle-tube systems involving reinforced concrete and structural steel construction. It
has also been found that one of the most effective ways to minimize costs in tall
building construction is through composite or mixed steel-concrete construction, in
which the most desirable contributes of each material are utilized and the
disadvantages eliminated. In this process, elements of concrete systems, such as the
shear walls and punched framed tubes, have been recognized as efficient elements to
resist wind forces and to provide lateral rigidity. The use of these elements with
simple structural steel framing, especially for floor framing, offers advantages of
economy and speed. The object of combinations has been to utilize the rigidity of
concrete for lateral load resistance, and the lightness and spannability of steel in floor
framings. As the construction methodology of such mixing of system was established
and accepted by the construction industry, their use became widespread, which
spurred further refinements and developments. Thus mixed steel-concrete systems
gained popularity and acceptance as viable alternative to both structural steel and
reinforced concrete buildings. In current practice, it is almost customary to offer three
choices-steel, concrete, and composite systems - for cost and system evaluations for a
high-rise building. Since there are numerous types of suitable members in both
reinforced concrete and structural steel, a variety of practical combinations can be
derived that serve and meet the overall structural performance criteria.

Resistance to wind has been the prime consideration in system design since,
until recently, tall buildings were mostly built in nonseismic areas. In recent years,
however, there has been a growing interest in using the efficient structural systems
developed for wind resistance to build tall earthquake - resistant structures
economically.

A framed tube system consists of closely - spaced exterior columns tied at each
floor level with deep spanderel beams, thereby creating an effect of a hollow concrete
tube perforated by window openings. From a structural point of view, the tubular
system combines the behavior of a flexural cantilever such as a slender shear wall,
with that of a beam - column frame. The over turning under lateral load is resisted by
the tube form causing compression and tensison in yhe columns, while the lateral
shear is resisted primarily in the frames on the two sides of the building parallel to the
direction of lateral loads. This is illustrated in (Fig. 4). In modern tubular buildings,
limiting lateral drift controls design more often than the strength requirements. And it
is considered necessary to keep a proper balance of stiffnesses between spandrels and
columns so that these elements are efficiently utilized to provide lateral stiffness.

From a seismic perspective, a framed tube can be designed to act as a three-
dimensional ductile moment frame wherein the exterior and columns and spandrel
beams are the elements resisting the seismic and the tributary vertical loads.
Designing strong columns and weak beams is considered essential to the survival of a
ductile frame subjected to strong ground motion. There are four major considerations
that are fundamental to the design of a ductile moment frame columns and beams:

1. The columns is each story are designed to resist story shear.

2. At any joint, column flexural strength is greater than the beam flexural
strength.

3. Spandrel beams are designed to meet strength and ductility requirements
for resistance to vertical and lateral loads. Beam stiffnesses are provided to meet drift
requirements for the framed tube.

xii



4. Column reinforcement detailing must prevent brittle shear and compression
failure.

Little information is available on the feasibility of framed tubular building in
seismic regions. There is a concern that the framed tube systems with deep spandrels
may not meet the strong - column weak - beam requirement and that plastic hinging
in beams may preceed the column hinge formation, adversely affecting structural
stability.
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(Fig 4) Normal stresses of columns in a tube system

In this study we examined one of the offered approximate method and used
it in the calculations. This approximate method takes the normal panel frame as an
equivalent column added to the corner column of the side panel and tries to find the
parameters that gives the distribution of the axial stresses in the normal panels.
Comparing the exact solution results with the approximate method results we saw that
the approximate method can be used in the early stages of design to give a reasonable
assessment of the structural behavior, and allow preliminary evaluations of the main
structural element sizes to be made.
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BOLUM 1. CAGDAS YUKSEK BINALARDA YATAY YUK TASIYICI
SISTEMLER

1.1 Giris

Kentlerde arsa maliyetlerinin artmasi ayni bir arsa alanina daha ¢ok ingaat alan
yapmay1 gerektirirken bir yandan da yiiksek bina yapimu bir teknoloji, gii¢ ve prestij
yangt olarak ilgi ¢ekmektedir. Hangi nedenle olursa olsun, miihendis gitgide daha
yiiksek bina projelendirilmesi istegi ile karsilagtiindan ¢6ziim yollant aranmakta, bir
yandan malzeme kalitesi yiikseltilicken 6te yandan yatay yiiklere karst en uygun
sistemler aranmaktadir.

Su siralarda diinyanin en yiiksek binasi olarak bilinen Sears Tower 443 metre
yitksekliktedir ve tagtyici sistemi geliktir. Betonarme en yiiksek bina ise 228 metre ve
Chicago’da son yillarda yapilmugtir.

Ulkemizde de yayginlasmakta olan yiiksek binalarin tagiyic: sistemlerinin en
Oonemli bolimi yatay yik tagtyanlandir.Tagiyict sistemin goreceli maliyeti
incelendiginde, kat sayisi arttik¢ga doseme sistemi maliyetinin yaklagik olarak sabit
kaldify, dissey yiik tasiyan elamanlann yaklagik olarak dogrusal, yatay yik tagtyan
elamanlann maliyetinin ise parabolik bigimde arttif1 gériilmektedir (Sekil 1.1).

Yatay yiik tagimak
icin ek maliyet
Kolon ve perde
(ditsey yitk)

Doseme sistemi

— N W

20 40 60 80 100 Kat sayist

Sekil 1.1 Tagtyict sistemin goreceli maliyeti



1.2 Bina Yiiksekligine Gore Tagiyici Sistem Segimi

Yiiksek binalann yatay yiik tagtyic1 sistemlerini gergeveler (tiip gergeve dahil),
perdeler (gekirdek dahil) ve karma sistemler olustururlar. Bu sistemlerin, yatay
yiiklerden olugan i¢ kuvvetleri giivenlikle tagtyabildikten bagka kullanilabilirlik
agisindan yonetmeliklerle sinirlanan yerdegistirme kosullarini da saglamalan gerekair.

Bu tastyict sistemlerin biiro binalarinda uygun bigimde kullamlabildigi kat

sinirlan gosterilmistir (Sekil 1.2).
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Sekil 1.2 Tagtyici sistemlerin biiro binalar igin uygun kat siirlan

Yaklagik sinirlar veren bu seklin incelenmesinden gorilecegi gibi deprem yiikleri
bakimindan istenen diizeyde siinek yapilabilen gergeveler 20 kata kadar uygun Bir
sistem olustururlar. Daha yilksek yapilarda, yatay yerdegistirme kogullann bakimindan
zorlanir ve yerlerini perdeli ve perde-gergeveli sistemlere birakirlar.

Perde-gerceve  sistemlerinin, yukanda s6zii edilen  yerdegistirme
(kullanilabilirlik) a¢isindan yaklagik sininn 5O kat olarak goriilmektedir. Daha yiiksek
binalar igin, tiip perde (veya gekirdek perde) sistemleri, yerdegistirme kosulunu
saglayabilmek igin yapinin ¢ok biiyiik bir alanim kaplar ve ekonomik olmaktan
¢ikarlar. 50 kattan yiiksek yapilarda, tiip gergeveler, tiip iginde tiip veya modiler tiip

denen sistemler kullanilir,



Binanin diginda ¢ok sik kolon ve bunlan baglayan njit kirislerden olusan tiip
cerceveler delikli bir gekirdek gibi, ii¢ boyutlu bir tastyict sistem olarak davranirlar.
Tumi betonarme tagtyict sistemli olan yapilar yapildig: gibi timii gelik (tiip-i¢ gergeve)
ve karma (betonarme tlp-gelik i¢ ¢erceve) sistemlerin kullamildigi yapilar da vardir.
Betonarme tiip gergeveler, betonarme gekirdek tastyict sisteme gore ¢ok daha siinek
olarak yapilabilmektedir. Bu sistemin boyutlandinilmasinda rijit kiris segilmekle
birlikte, digim noktalaninda kolon e8ilme dayamminin kiriginkinden daha yiiksek
olmasina o6zen gosterilmeli, gogme mekanizmasimin kolonlarda olusan plastik

mafsallarla geligmesi 6nlenmelidir [ 1 ].



BOLUM 2. YUKSEK BINALARDA TUP GERGEVE SISTEMLERIN
DAVRANISI

2.1 Girig

Betonarme ve gelik yiiksek yapilarda tiip gergeve sistemlerin ekonomik
¢oziimler oldugu yaygin olarak kabul edilmektedir. Sistem en basit haliyle cepheler
boyunca sik dis kolonlar ve kolonlar birbirine baglayan rjit kiriglerden olusan 4
ortogonal panel cergevenin dikdértgen bir tiip olusturacak sekilde rijit olarak
birlesmesinden meydana gelir (Sekil 2.1) [ 2 ].

Sekil 2.1 Tiip gerceve ve esdeger tiip sistem

Tip cergeve sistemlerin davranigi, basit kapali tiiplere gére daha karigik ve yine
kapali tiplere gore nijitligi daha azdir. Sistem, yatay yikler altinda tiipiin yuk
diizlemine dik yiizlerinde bulunan gergevelerdeki (Baglik cergevesi, Normal gerceve)
kolonlarda ¢ekme ve basing gerilmeleri olusturarak egilirken, yiik diizleminde bulunan
cercevelerde (Yanal gergeve) olagan gergeve tesirleri gorulir. Bu ana davrani, baghk
cercevelerinde kinglerin egilme kabiliyetlerine bagli olarak olusturdugu kayma
sekildegistirmelerinin koge kolonlarda eksenel gerilmeleri artiricy, i¢ kolonlarda azaltict
etkisiyle daha karmasik bir hal alir.

Her ne kadar matris metotlarim kullanan {i¢ boyutlu gergeve programlaria
teorik olarak ¢6ziim mimkiinse de mevcut bilgisayarlar igin sistem genellikle

dogrudan dogruya ¢6ziim igin komplekstir.



Yapinin hakim davranigi incelendiginde ii¢ boyutlu sistemin hesaplamalarda
biiyiik azalma saglayacak esdeger diizlem gerceveye doniistiiriilebilecegi gosterilmistir.
Bu basitlestirilmis yontemler yatay yiiklerin iki ana tepki ile kargilandig1 disiincesinden
hareketle oOnerilmigtir.  Rijit olarak birlestirilmis yanal ¢ercevelerde kayma
sekildegistirmeleri meydana gelirken, normal ¢ergeve panellerde tiniformlugu kirislerin
rolatif rjitligine bagh olarak eksenel deformasyonlar olusur. Kenar ve normal
panellerin birbirine tesiri baglica diigey kesme kuvveti seklinde olmakta ve diisey
kesme kuvveti transferi degisik formda hayali elemanlarla temsil edilmeye
caligiimaktadir,

Bu yaklagik ¢oziimlerde simetri ozelligi kullaniimakla beraber yinede
bilinmeyen sayis1 fazla olmakta ve ¢oziime ulagsmak i¢in yiksek kapasiteli
bilgisayarlara ihtiyag duyulmaktadir.

Yapilarin dizaynt ve elemanlarin 6n boyutlandinimast igin yapmin uygun
davramigini veren daha basit yaklagik yontemlere ihtiyag duyulmaktadir.

Birgok durumda daha rijit koge kolonlarnin bulundugu yapilara da cevap
verecek basit bir analiz yontemi ileride yaklagik ¢6ziimde yararlamlmak iizere agagida

veritmistir [ 2 ].

2.2 Tiip Sistemler Igin Bir Analiz Yontemi

Tup gergeve sistemler yatay yiiklere su sekilde kargt koyarlar :
1-Kesme kuvvetine karst direng gésteren yiike paralel yanal gergeve paneller (AB ve
DC),
2-Eksenel deformasyonlar altindaki yiike dik normal paneller (AD ve BC),
3-Farkli kose kolonlarda olusan eksenel kuvvetler.

Normal ve yanal panellerin birbirini etkilemesi A, B, C ve D boyunca baslica diisey
kuvvetlerden olusmaktadir (Sekil 2.1).

Dizleminde rijit doseme plaklarin ¢ergeve panellerin  diizlem digina
deformasyonlann kisitladifi ve bu ikincil etkilerin ana davranig yaninda ihmal
edilebilecegi disiiniilerek sadece diizlem etkiler g0z Oniine alinmugtir.

Kolon ve kirig araliklan uygulamada oldugu gibi yiikseklik boyunca iniform

se¢ilmistir. Buna ilave olarak kolon ve kirislerin kesitleri yiikseklik boyunca iiniform



se¢ilmistir. Yontem kolon ve kirislerin kesitlerinin yiikseklik boyunca sabit alinmayzp,
sabit rjitlikli bolgelere aynlarak ¢éziimiine agiktir.

Kolon ve kiriglerden olusan panel gergeveleri esdeger tniform levhalara
donagtirerek, kapal bir tip elde edilebilir. Levhalann sirasiyla yatay ve disey
dogrultularindaki elastisite modiilleri kiriglerin ve kolonlarin eksenel rijitliklerini ayrica
kayma modiiliide gergevenin kayma rijitligini temsil edebilmelidir.

Levhalardan olusan egdeger tiip, yiizlerde gerilme bilegenlerini kiigiik bir

eleman lizerinde gosterecek bicimde sekilde verilmigtir (Sekil 2.2).
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Sekil 2.2 Egdeger tiip sistemde gerilme bilesenleri

Normal panel i¢in kendi agirhi@ olmadan denge denklemleri

0Cy/0y + Oty0z =0 ; 000z + Otyz/y =0 2.1
Yan paneller i¢in kars1 gelen denklemler

O0ox/0X + Otxd0z =0 ;, 06'40z+ 0td/Ox =0 2.2)

dir.



Yapinin yatayda iki simetri ekseni olmasi ve diiseyde merkezi eksenden
gecmesi sebebi ile yan panellerde gerilme-gekildegistirme bagintilan kargilikli ayni,
normal panellerde ise karsilikli esit fakat zit isaretli olugmaktadir.

Her iki panel igin gerilme-sekildegistirme iligkileri yan ve normal paneller i¢in

sirastyla
6y=Eyey+Eyzez ) O'z=Ezez+Eyzey . ‘Cyz=Gyz'sz (23)
ox=Exex+ Exze’z ; 0'2=E'2€"2+ Exex | To=Gxyx (2.4)

dir.Bu tabiattaki yapilarda Eyz ve Exz thmal edilebilir. Buna ek olarak kolonlarin ve

kiriglerin araliklann ve ozellikleri yitkseklik boyunca {iniform oldugu diisiiniilmiistiir.
E:=E'2=E ; Gx=Gyrz=G (2.5)

Ikinci olarak séylenen 6zellik yontem agisindan sart degildir fakat uygulamada
yaygin olarak, imalati kolaylastirmak agisindan miinkiin oldugu kadar {iniformluk
saglanmas: istenir ve bu 6zellik formiillerin sadelestirilmesini miimkiin kilar.

Gerilmelerin, x ve y yatay koordinatlarda katsayilan yiikseklik koordinati z'nin
fonksiyonlan olarak kuvvet serileri ile ifade edilebilir.

Normal panellerde kesme etkisiyle beklenen diisey gerilme dagilimi 6 en basit
yaklagimla parabolik bir dagilimla ifade edilebilir. Gerilme dagilim: o2 su sekilde ifade
edilebilir,

o= (M/I) ¢ + So (2) + V) S(2) (2.6)

Formiilde So(z) ve S(z) yalmz yiikseklik koordinati z' nin fonksiyonudur.

Ikinci ve iigiincii terimler basit kiris teorisinden gelen birinci terimin verdigi
gerilmenin gergek davraniga uygunlugunu saglamaktadir.Seride simetriden dolay:
normal koordinat y'nin ¢ift kuvvetleri kullémlacaktlr.

Esitlik (6)'da I egdeger tiip sistem kesitin atalet momentidir.



I=4/3tc*(3b+c) +4Acc? 2.7

Burada 2b ve 2c sirastyla normal ve yan panellerin uzunluklar; t tiipiin etkili kalinhg
ve Ac kose kolonun kesit alamdir. I'nin degeri gergek yapida ayn ayn kolonlardan
olusan sistemin atalet momentine esittir.

Aymi sekilde yan panellerde diisey gerilme o’z nin dagilimi
o’z= (M/) x + (x/c)’ Si(z) (2.8)

dir.
Bu durumda gerilme dagiliminda antisimetriden dolayr polinomun tek kuvvetli
elemanlan kullanilmalidir.

Disey sekildegistirme uygunlugu, koselerde
o07/E(3b,z) = 0'/E(c,z) = 6/E 2.9)

olmasim gerektirir. Burada o< koge kolonda (6) numarali denklem kullanilarak bulunan

eksenel gerilmedir.
oc=(0z)yb=(M/M)c+So+S (2.10)

Eger normal ve yan panellerde rijitlik ayni degilse, kése kolon farkli bir
malzemeden yapilmigsa, denklem (9)‘da elastiklik modiili E'nin farkli degerlerine
ihtiyag¢ duyulur.

Denklem (6) ve (8) denklem (9) iginde agihrsa

S1=So+8$ 2.11)

elde edilir.

Herhangi bir yiikseklikte tiim moment dengesi yazilirsa

b c
2] oztcdy+2f o'ztxdx+4Accoe=M(z) (2.12)
<b -



dir.

Burada M(z) uygulanan yatay kuvvetler altinda herhangi bir seviyedeki
toplam egilme momentidir.

Denklem (6), (8) ve (11) denklem (12)' de yerine konularak integre edilirse

So=-13m$ (2.13)

bulunur.

Denklemde m =(5b + 3¢ + 15Ac / t) / (5b + ¢ +5Ac / t), herzaman 1'den
buytktir.

Diisey gerilmeler oz ve o’z tek bilinmeyen fonksiyon S(z) cinsinden ifade

edilirse

c:=(M/M)c-[1/3m-b)Y]S (2.14)
o’z=M/M)x + (1 -1/3 m) (X} (2.15)

dir.

Kose kolonda gerilmeler
oc=(o)y-b=(M/T)c+(1-1/3m)S (2.16)

haline gelir.
(14) ve (15) numarali denklemler denklem (1) ve (2) deki denge kosullarinda
yerine koyup integre edersek gerilme bilegenleri

oy = b*c2[ [ (y/b)* - 1 ] d®M/dz? - b*/12 [ 2m (y/b)* - ((¥/b)*)? - (2m - 1) ] d*S/dz?
tz=-Y { ¢N1dM/dz - 1/3 [ m - (y/b)* ] dS/dz}

ox=-c*2I[ 2( 1/3 + b/c + Ad/(ct)) + ( 1 + 2b/c + 2Ac/ct ) x/c -
1/3(x/c)* 1 d®M/dz? - (1 - 1/3 m ) c?/20 [ (x/c) - (x/c)* (x/c)* ] d*S/dz?

Tz =c¥2l [1+2blc+2Ac/ ct- (X/c) [dM/dz + (1 - 1/3 m) c/4 [1/5 - (x/c)*)1dS/dz

(2.17) halini alir.
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Integral sabitleri asagidaki siur kosullarindan elde edilir.
x=+c'de : ox=p/2t=(-1/2t) IM/dz* (2.18)
denklemde p birim uzunluga gelen yatay yiiklerin siddetidir..

x=-cde : ox=0

y=xb'de : oy=0 (2.19)
Kose kolonlarda denge kosullan
( txz )x=c + (Tyz Jy=b = (Ad/t) Ooc/0z (2.20)

dir.
Buna ek olarak 1yz y eksenine gore antimetriktir.

Simetriden dolay1 her bir yan panel toplam kesme kuvvetinin yarisin tagir.

tf tedx=F2=12] pdz=1/2 dM/dz (2.21)

Denklemde p binanin birim yiiksekligine uygulanan toplam yiik ; ve F toplam kesme
kuvvetidir.

Yapida biriken toplam sekildegistirme enerjisi

Hb c H
U=t [{ (62 /E + 1522 IG)dy + | [(6'D” /E + 1=*/G ]dxrdz + 4Ad/(2E) [ (6°dz (2.22)
o -b -< [

dir.

Kat dégemelerinin diizleminde yiiksek rijitlige sahip olmalan dolayistyla yatay
sekildegistirmeler ihmal edilebilir ve yatay ox ve oy gerilmelerine bagh olan
sekildegistirme enerjisi thmal edilebilir.

(2.14) , (2.15) , (2.16) ve (2.17) numarali denklemler (2.22) numaral

denklemde yerine konur ;
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X ve y'ye gore integre edilirse sekildegistirme enerjisi integrali sembolik olarak

H
U =/ f( 2,8,dS/dz,d*S/dz?) dz (2.23)

seklinde ifade olunabilir.
Bu integral ifade toplam potansiyel enerji ilkesine gére minimum olmaldir.

Integrali minimum yapan diferansiyel esitlik
d?S/dz? - (k/H)* S = A2 d’gv/dz2 (2.24a)

olarak elde edilir.

Denklemde

k2= 15 G/E H2b?[1/5(5m*10m + 9) + (3 - m)* ¢/b ( 1/7 + Ad/ct)] / [1/7(35m>-42m
+15) + 1/15 (c/b)* (3-m)* | (2.24b)
(A)?=3 [(5m-3) - 1/7(c/by* (3-m)] / [ 1/7(35m?- 42m + 15) + 1/15 (c/bY* (3-m)?]

dir.
Kolaylik ve delikli tiipden ve kiriy teorisinden elde edilen gerilmelerin

iligkilerini gosterebilmek igin denklem (24a) nin sa tarafi ob cinsinden ifade edilmigtir.
ob = Mc/l (2.25)

dir.
Burada ob tiip ¢ergevenin sanki basit bir konsol kirig gibi davrandigini gosteren normal
yiizlerdeki gerilmedir.  S(z) fonksiyonu kesme etkisinin normal panellerdeki
derecesinin bir olgiisii oldugu igin kirig teorisine gore elde edilen gerilmelere gore
rolatif biyiikligi aninda gorilmektedir.

Tip cergeve sistemin tabanda rijit en istte serbest oldugu durumda integrali

minimum yapan uygun sinir kosullar
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z=0da : S=0 (2.26)
z=Hda : dS/dz-A*dov/dz=0 (2.27)
dir.

Ozel olarak koge kolon diger kolonlarla ayni rjitlige sahip olursa egdeger
levhanin bir pargasi gibi diigiiniliir ve tekil Ac alam sifir olur; A* ve k? parametreleri

sadelesir.

k2= (9 GE)H*>b? [(Sm?*+ 15m -6) (3 -m)] / [35m® - 42m? + 51m -20]
A2=-9 [45m*-72m*-33m + 32 ]/[(3 - m) (35m® - 42m* +51m - 20)] (2.28)

halini alir,

Yapinin kesit seklini tarif eden oran m
m = (5b + 3c)/(5b +¢) (2.29)

seklinde tanimlanmgtir.

Kare kesitli durumda m = 1.33 elde edilir. Yapinin sekil agisindan ekstrem
degerleri b = 2¢ ve 2b = ¢ oldugu diisiiniiliirse m 1.18-1.57 degerlerini alir.

Pratikte uygulanabilir yapilar igin (24a) denklemiyle verilen k? degeri tiim b/c
ve [Ad/(ct)] degerleri i¢in pozitif olur.

Netice olarak (24a)'da verilen denklemin homojen ¢6ziimii her zaman igin
S = A cosh (k/H)z + B sinh (k/H)z (2.30)

seklinde ifade edilebilir. Denklemde A ve B sinir kogullarindan belirlenecek integral
sabitleridir.

Ozel ¢oziim ise uygulanan yiikiin bigimine ve meydana gelen ob gerilmelerine
baghdr. 4

Cozimler 3 standart yiikleme durumu igin yaptlmgtir,

1) En tstte giddet1 P olan tekil yuk.

it) Birim yiikseklige siddeti p olarak gelen tiniform yayilt yiik.
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iii) Siddeti tabanda O en iistte p olan iiggensel yayili yiikk durumu.
Herhangi bir trapezoid formda yiiklemeler tniform ve iggensel yiiklemelerin
sliperpozisyonu olarak elde edilebilir.
Durum i) z = 0"da tekil P yiikii durumu.
Herhangi bir seviyede uygulanan moment M, M = Pz ve ob gerilmesi ob = (Pc/I)z
seklini alir.

Denklem (24a) nin tam ¢6ziimii (26) ve (27)  deki sinur kosullarina gore
S(&) = A%k ob(H) A{sinh k&/cosh k¢ (2.31)

halini alir.

Taban gerilmesi oo (H) = PcH/I ve kolaylik agisindan ¢oziim boyutsuz yiikseklik
koordinati £ = z/H cinsinden ifade edilmistir.

Durum i1) Yiikseklik boyunca siddeti p olan Giniform yayih yiikk durumu.

M= pz%/2 ve ob=(pc/l) z/2 (2.32)
Genel ¢6ziim

S(£) = 2 A%k ou(H) { [ cosh k(1-E) + k sinh k& ]/ cosh k-1 } (2.33)

seklini alir.

ou(H) = pcH¥2I dur.
Durum iii) Uggensel yayih yitk durumu.

Yik siddeti lineer olarak z=H'da 0'dan z = 0'da p'ye degisir.
M=p2(Z>-2/3H) ve gv= p/2(2*-Z’3H) c/l (2.34)

Genel ¢6ziim

S(&) =3 A%k* ow(H) { [ 2k cosh k(1-E) + (k* 2) sinh kE]/(2k cosh k) - (1- &) ¢ (2.35)
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seklinde ifade olunur.
ob(H) = (1/3) (pcH? /1) dur.

Belirli olmayan S gerilme fonksiyonu belirlenince diger gerilme bilegenleri
(2.14), (2.15), ve (2.17) de verilen denklemlerle elde edilebilir.

2.3. Yanal Otelemenin Belirlenmesi

Yapida en st katta maksimum yatay yerdeZistirmenin belirlenmesi boyutlama
ve yapmin rijitlifinin tayin edilmesinde 6nemlidir. Yapida gerilme dagilimt bilinirse

herhangi bir noktadaki yerdegistirme Virtuel Is Teoremi ile elde edilebilir.

2.4. Sonug

Yatay yiike maruz tiip gergeveli yitksek binalar igin yapiyr esdeger kapal bir
tip olarak alan ve yapidaki gerilme dagiligina bagli kalacak sekilde basitlestirici
kabuller altinda kapali bir ¢6ziim veren bir analiz yontemi verilmistir [ 2 ].

Hernekadar ti¢ standard yiik durumu i¢in ¢6ziim verilmigsede bagka yatay yiik
durumlan iginde yontem genisletilebilir giinkii temel ¢oziim yiik sekline gore degil

genellikle uygulanan moment M'ye gére yapilmigtir.

2.5. Gergeve Panellerin Esdeger Levhaya Déniigtiiriilmesi

Tiip gergeve panellerin esdeger levha gibi disiiniilebilmesi igin eksenel yiik ve
kesme kuvvetinden olusan deformasyonlant karakterize eden uygun levha rijitligi
secilmelidir.

Eksenel yiik durumunda yiik-deformasyon iligkisinin gergeve ve levhada herbir

boliim igin esit olabilmesi igin
AE=dtE-: (2.36)
olmahdir.

Denklemde A: d uzunluguna gelen kolon kesit alant; E: elastisite modiild; t: eydeger

levhanin kalinh@i, E- egdeger elastisite modiilii'diir. En uygun olani yapida t degerini
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sabit tutmak ve levhanin alanimi kolonlann toplam kesit alanina esitlemek ve farkl
levhalarda farkh elastisite modiilii kullanmaktir. Normal durumda kare bir tiipte biitiin
yuzlerde ayn1 ¢ergeve kullanilmigsa egdeger levhalar biitiin yiizlerde aymt 6zellige sahip
olur.

Esdeger levhanin kayma modiilii, ayni kesme kuvveti, Q, (Sekil 2.3) altinda

yatay yerdegistirmelerin gergeve panel ve levhada esit olmasi saglanmalidir.

14 del d .

Sekil 2.3 Cergeve panel ve egdeger levha

Miinferit bir kat gerceve panel goz 6niine alinmmgtir (Sekil 2.3). Kolonlann gok sik ve
kiriglerin rijit olmast sebebiyle kolon yiiksekligine ve kiris agikhigina bagh olarak
mafsalin siurh bolgesi hesaplamada dikkate alinmigtir. Her digiimde genigligi
kolonun genisligine ve yiksekligi kiris yiiksekligine esit rijit kollarnn olustugu
digtinilmastiir.

Kolonlarmn kat dégemelerinin diizlemlerinde gok yiiksek rijitlige sahip olmalar
sebebiyle esit yerdegistirme yapti: ve kirislerin kolonla birlestigi yerde biikiim yaptif
dustinulmistir. Buna ek olarak kolonlar egilirken kiriglerle birlestigi noktada biikiim
yaptigi diginilmistir. Cergeve pargasindaki yiikler ve sinir kosullar gosterilmistir
(Sekil 2.3), |

Eger D digumiinde siddeti Q olan yatay kesme kuvveti etkitilirse A yatay

yerdegistirmesi elde edilir. Cergeve pargasinin moment deformasyon karakteri
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gozoniine alinirsa yiik-yerdegistirme bagintisi

Qh/2 = 6Eln/e? (1 + t2/e) { A/[ 1+ [2Ine (1 + t2/0)* ]/ [ Lo/l (1 + t1/1D)* + Tae/l2 (1 +
t/12*11} (2.37)

seklinde olur.
Denklemde In: kolonlarin I atalet momenti; h: kat yiksekligi; Ia1 ve Iaz toplam
uzunluklan sirastyla di ve dz olan kiriglerin I atalet momentleri; t1 ve t2 rijit kollarin
uzunluk ve yitksekligi; e =h-t2, i=di-t1 ve k =dz-t1 dir.

Aym kesme kuvvett Q, aym genislikte esdeger levhaya etkitilirse yik-
yerdegistirme bagmtist A = [Q/(GA)] h seklinde olur. Denklemde G: etkili kayma
modiilii; ve A:levhanin alanidir.

Iki bagint1 esitlenirse esdeger levhanin kayma rijitligi, GA

GA = 12EIn/e® (1 +ta/e) {1/ { 1+ 2In(1 + t2/e)*/ e[ I/l (1 + ti/1)* + lao/l2 (1 +
t1/1)*]}} (2.38)

sekline gelir.

Bu bagint1 dig kolonlara, kiriglerden birtanesinin atalet momenti sifir alinmak
suretiyle uygulanabilir. Esdeger levhanin kayma rijitligi GA, ayn ayn kolonlarin GA
degerleri toplamina esittir.

Eger genelde oldugu gibi yapida lai=Ie=Ia ve di=d>=d veya Li=l=l=d-t1

ise
GA = 12EIn/e® (1 + to/e) { 1/[ 1 + Ve [ In( 1 + t2/e)* / Ta(1 + t1/D*]]} (2.39)

seklini alir ve toplam kesme rijitligi biitiin levhada tGniform olarak dagilir.
Inceledigimiz o6rneklerde kullanilmamakla beraber koselerde daha rijit kolonlarnn

oldugu yapilarda egdeger levhanin elde edilmesi igin gidis yolu belirtilmigtir [ 2 ].



BOLUM 3. TUP SISTEMLERIN HESABI iCiN YAKLASIK YONTEM

3.1 Girig

Cok kath binalann, kat sayilan belirli degerin lizerine giktiktan sonra,yatay yiik
tagtyict sistem olarak tiip gergevelerin kullamldigr bilinmektedir.

Yap: gevresinde uzay bir gubuk sistem olusturan tiip gergevelerin gergek
¢6ziimii ¢ok bilinmeyenli (birkagbin) lineer denklem ¢oziimii ve dolayistyla biiyiik
bellek kapasitesi ve hizi olan bilgisayar gerektirmektedir. Bugiin igin her yapi
mihendisinin ulagamayacagt bu olanak yerine bazi yaklasik ¢6ziim yéntemleri
onerilmistir [3].

Bunlardan  biri uzay gergeve yerine esdeSer bir gergeve tamimlayarak
¢ozmektir. Bu yontemde, aym dizlemde olmayan cergevelerin olusturdudu uzay
sistem yerine, yik dizlemi disindaki gergevelerin yatay yiik iletmeyen uygun bir
baglantt ile yiik diizlemine déndiiriilmesi ile elde edilen diizlem gergeve ¢ozillmektedir.
Ancak boylece elde edilen sistemde bilinmeyen sayisi % 30 kadar azaldigindan esas
sorun yine devam etmektedir.

Diger bir yontemde yik dizlemi digindaki gercevelerin esas gergeve kenar
kolonuna ek bir egdeger kolona donistiriilmesi amaglanmaktadir. Yukanda sozii
edilen yonteme gore ¢ok daha etkin olan yontem i¢in ulagilabilen kaynaklarda agik bir
gidis yolu belirtilmemistir (Sekil 3.1) [3] .

¢
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| ! : — ) d A:
AJ

| R R | S

(a) ¢ boyutlu sistem (b) iki boyutlu egdeger gerceve (c) statikge esdeger

kose kolon

Sekil 3.1 Ug boyutlu sistem ve esdeger diizlem gergeveler
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stirmelerinin bitylik olmasindan ileri gelmektedir.
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Yapilan galigmalarda, demet olusturmayan bir tilp ¢erceve igin, diizlem

disindaki gergevelere egdeger bir kolon enkesiti tanimlanmasma ve bu amagla tip

cercevenin yitk diizlemine dik olan, bir anlamda tiipiin baghklarini olugturan

diizlemlerde normal gerilmenin yayihigimi veren parametrelerin elde edilmesine

cahigtlmustir [4].

3.2 Tiip Gergevede Gerilme Yayiligi

Herhangi bir tiip gergevenin kolonlaninda eksenel kuvvetin yayilig bigiminin

homojen kutu kesitli bir gubugunkinden farkli oldugu bilinmektedir (Sekil 3.2). Bu

fark tiip gercevede kayma sekil degi

Kayma sekil degistirmelerinin normal gerilme gekil deZigtirmelerine oramt ise tiip

cergevenin kirig-kolon rjitlikleri oranina ve tiip boyutlarina bagl olarak farkh de

alir.

Sekil 3.2 Herhangi bir tiip ¢ergevenin kolonlarinda eksenel kuvvetin yayilig bigimi



Yapilan sayisal ¢oziimler ve Bolim 2'de tiip gergevelerin yaklagik ¢6ziimi
icin verilen; aynk olan sistemi bir siirekli ortama doniistiirerek sistemdeki gerilme
yayilig1 igin yaklagik kapali ifadeler veren analiz yontemi sonuglarimin degerlendirilmesi
ile bir tiip gergevenin baglik diizleminde normal gerilme ( kolon eksenel gerilmesi )
yayihginin genel karakterinin (Sekil 3.3)'deki gibi oldugu gortlmiigtiir [4] .
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Sekil 3.3 Bir tiip gergevenin baghk diizleminde normal gerilme yayihsi
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Seklin incelenmesinden de goriilecegi gibi tabanda normal gerilme kenarlarda biiyiik
ortada kiigiik iken, belirli bir yiikseklikte tiniforma yakin, daha yukanlarda ortada
biiyiik kenarlarda daha kiigiik degerler almakta, hatta belirli noktadan sonra kenarda
isaret degistirebilmektedir.

Cok sayida tiip tagtyici sistemin, uzay gergeve olarak ¢oziimii, bu genel
karakterin iiggen bigimli bir yatay yiik igin gegerli oldugunu ve belirli 6zelliklerin
sayisal olarak yaklagik bigimde ifade edilebilecegini gostermistir. Bu 6zelliklerden biri,
tabanda bashk ortasindaki kolon normal gerilmesinin (eksenel kuvvetin), kenardaki

kolon gerilmesine oranidir.
o = 0o/ Ok 3.1)

orani, H ve L1 tiipiin yiiksekligi ve yiik dogrultusundaki kenar boyu olmak tizere
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tanimlanan
A = (G/E) (H/L?) (3.2)
boyutsuz sabitine bagh olarak, yeter yaklagiklikla,

0.44
=047 A (3.3a)

biciminde ifade edilebilmektedir. Kolaylik saglamak iizere,

a=VvA/2 (3.3b)

bagintist da kullamilabilir. Baglikta normal kuvvet yayihginin 2 egrisi oldugu kabul

edilirse, esdeger kolon kesiti;
Ad=13(1+2a)TA (3.4)

basliktaki kolon kesitleri toplaminin ( 1 + 2oc ) /3 kati olarak elde edilir. (3.3) ifadesi
ile tammlanan oc degeri taban kesiti igindir. Daha 6nce agiklandigi gibi bu deger tiip
yiiksekligince degiskendir.

Yayihgin yaklagik olarak dniform oldugu kat numarasi nu ile gosterilirse ;

toplam kat sayist N cinsinden,
nu=08N/(1+VA) (3.5

olarak elde edilmektedir. n=nuigin ( 1+ 20c )/3 =1 dir. Tabandan nu katina
kadar egdeger kesitin degisimi yaklagik olarak lineer alinabilir.

(Sekil 3.3) den goraldagu gibi, kenar kolon eksenel kuvveti belirli bir kat igin
sifir olabilmektedir. Bu noktada eksenel sekil degistirmenin de sifir oldugu agiktir.
Oysa, bashik diizlemindeki diger kolonlar da ortaya dogru artan bir basing kuvveti

varoldugundan bu dizlemdeki bileske kuvvet sifirdan farklidir. Bu durum egdeger
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kesitin sonsuz biyiikliikkte olmasi ve daha yukanlarda negatif olmas1 gibi mantikl
goriinmeyen bir sonu¢ vermektedir. Pratik olarak gergeklesmesi zor olan bu rjitlik
yayilist yerine, gerilmenin sifir oldugu kesitte alinabildigi kadar biiyiik bir enkesit alma,
cercevenin daha st boliimleri igin bu kesiti devam ettirme yolu segilebilir Kenar kolon

gerilmesinin sifir oldugu kat numarast no ise :
no = N - nu/2 (36)

yaklagik bagintisin1 saglamaktadir.

Bu sonuglardan, aranan esdeger kolon kesitinin tabanda 4 bagntist ile
bulunan deZer, no katinda toplam kolon enkesiti ve no katinda pratik olarak
alinabilecek biylik bir alan ( o ), olmak tizere degisken alinmasi ve no'dan yukarldaki

katlarda bu biiytik kesitin devam ettirilmesi ile elde edilecegi anlagilir.



BOLUM 4. KESIN HESAP VE YAKLASIK YONTEMLE HESAPTA
ELDE EDILEN SONUGLARIN KARSILASTIRILMASI

4.1 Girig

Tastyict sistem olarak 42 katli betonarme tiip sistem (tiip ger¢eve) bir bina
alinmugtir.  Kat yiiksekligi 3.3 metre olmak {izere binanin toplam uzunlugu 138.6
metredir. Biiro binasi olarak duslinilen yapida 18 cm kalinhiginda kirigh doseme
kullamilmus, i¢ kolonlar dusey yiiklere gore boyutlandinlmigtir (Tablo 4.1). Hesap
siiresini, girig ve ¢ikis bilgilerini azaltmak, kugiik bellek kapasiteli bilgisayarlarla hesap
yapabilmek igin simetri 6zellifinden yararlanilmug, gerekli simir kosullar verilerek Y4
sistem Uizerinde hesaplamalar yapilmistir. Yatay yiikler altinda 4 6rnek iizerinde kesin
hesap ve yaklagik yontemle hesap yapilmis ve sonuglar kargilagtinilmigtir. Kesin hesap
ve yaklagik yontemle hesapta SAP 90 (Structural Analysis Programs) program

kullanidmigtir.

4.2 Tasiyici Sistem, Elemanlar ve Boyutiar

Tum orneklerde 42 katli binanin kat yiiksekligi 3.3 metre ve toplam bina
uzunlugu 138.6 metredir. Orneklerde désemenin diizleminde sonsuz rijit oldugu
kabul edilerek sistemin rijit kat Gtelemesi yaptigi distnilmigtir. Tasiyic1 sistem
olusturulurken ilk 9 katta BS 40 st katlarda BS 30 kullamilmstir. Diisey yiiklere gore
boyutlandinilan i¢ kolonlar haricinde elemanlann kesit boyutlan yiikseklik boyunca
tniform alinmustir.  Disey yiiklere gore boyutlandinlan i¢ kolon boyutlan tiim
orneklerde ayn1 alinmis ve katlara gére degisimi tabloda gosterilmistir (Tablo 4.1).

[ik olarak planda eni 25 metre boyu 49 metre olan bir bina alinmustir. Tiip
sistem tiim cepheler boyunca eksenleri arast 3 metre olan eni 0.6 metre genisligi 1
metre olan kolonlar ve kolonlan birbirine baglayan eni 0.60 yiiksekligi 0.85 metre
olan rijit kirislerle baglanmigtir. I¢ kirisler eni 0.3 metre yiiksekligi 0.85 metre ve eni
0.30 metre yiiksekligi 0.60 metre olarak segilmisti. Ornek 1'de yatay yiikler x
dogrultusunda, Omek 2'de yatay yiikler y dogrultusunda etkitilmistir. Omek 3'de

planda eni ve boyu 25 metre olan bir bina alinmigtir. ki dogrultudaki i¢ kirisler eni
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0.30 metre yiiksekligi 0.60 metre alinmug diger tastyic sistem Ozellikleri ve boyutlan
onceki 6rnekle ayni secilmigtir. Ornek 4'de planda eni ve boyu 32 metre olan bir bina
g6z06niine alinmugtir. Bu 6rnekte dis kolonlarin boyutlar ent 0.60 metre genisligi 0.80
metre ve eksenden eksene kolonlar arast mesafe 2 metre segilmistir. I¢ kirigler her iki
dogrultuda eni 0.30 metre yuksekligi 0.85 metre segilmistir. Diger tasiyict sistem
Ozellikleri ve boyutlart 6rnek 1'le aym segilmistir.

Tim o6rneklerde kesin hesap ve yaklagik yontemle hesap yapilmis ve elde
edilen sonuglar ilgili tablolarda karsilastinlmigtir. Orneklere ait giris bilgileri, ¢ikis

bilgileri ve gizimler 5.B6limde verilmistir.

4.3 Kat Agirliklan ve Katlara Gelen Yatay Yiikler

Kat agirliklan bulunurken betonarme plak, siva, sap, taban halist agirliklar
gozonine alinarak g = 5.991 kN/m? ve biiro binasi oldugu disiinilerek q = 1.961
kN/m? (0.200 t/m?) alinmistir. Dig cephe kaplamasi ve hafif bolme duvarlarininin
agirhiklarimt dikkate almak iizere hareketh yitk 1.471 kN/m? (0.150 t/) arttinlmustir ;
q = 3.432 kN/ (0.350 t/m?) alinmuigtir. Cat1 kati dégemesi yiikleri su deposu ve asansér
tertibat1 yaptlacagi goz oniinde bulundurularak diger kat dosemeleri gibi g6z 6niine
alinmugtir.,

Katlara gelen yatay kuvvetler hesaplanirken deprem hesabi yapmamamiza
ragmen egdeger statik hesap yonteminden yaralanilmigtir. Yaptya etkiyen esdeZer
statik yiiklerin toplam1 F,

F=CW (4.1)

seklinde belirlenir. Denklemde W yapi agirligi olup, F yapinin taban kesme kuvveti

olarak bilinir. Deprem katsayis1 C ise
C=CoIS/R = CoI/(2R) 4.2)

olarak hesaplamir. Demklemde Co deprem bolgesi katsayisini, 1 yapt 6nem

katsayisini, S yapi dinamik katsayisim (spektrum katsayist) ve R yapt tipi katsayisini
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gostermektedir. Yapi dinamik katsayis1 S

0.67
S=1.0/[1.0+T-To] <1.0 (4.3)

denklemi ile hesaplanir. Denklemde T saniye olarak yapinin birinci moduna ait dogal
periyodu ve To zemin hakim periyodudur. Yapimizda Co = 0.30 : II. derece deprem
bolgesi ; I =1.0: biiro ; R = 5.0 : Betonarme yapilar (siinekligi arttirilmis) ; To = 0.40
saniye : Ayrismamig saglam kaya ; alinarak hesap yapilmugtir.

Esdeger statik yatay yiiklerin toplamm F'nin (4.1) bagintisindan hessaplanmasi
i¢in kullanilacak olan W toplam yap1 agirhigi, ve Wi kat agirhigt

N
W= Wi (4.4)

i=1

Wi = Gi + nQi (4.5)

olarak hesaplanir. Denmlemde Gi ve Qi sz konusu kattaki sabit ve hareketli yiiklerin
toplamidir. Hesaba esas olan depremin meydana gelmesi ile biitin katlarda tam
hareketli yiikiin bulunmasinin beraberce ortaya gikmasi olasiliginin gok kiigiik olacagi
dustnilerek, n gibi bir hareketli yiik azaltma katsayis1 6ngoriilmiis ve hesaplamalarda
n = 0.30 (biiro) alinmugtir.

Yapmnin kat diizeylerinde uygulanan Fj esdeger statik yiik

N
Fi=F (wih)) /X Wi hi (4.6)
i=1

denklemi ile hesaplanabilir [ 5 ].

Kat agirliklan ve katlara gelen yiikler hesaplanmig, tabloda gosterilmistir
(Tablo 4.2).

Yapida % sistem tizerinde hesap yapildigindan katlara gelen yiiklerinde ¥4'ii

alinmustir.
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Kat| hi Wi Wi*hi Fi
Gi+nQi F(Wihi) TopWihi
{m) [79.807 kN| *9.807 kNm | *0.807 kN
42 | 1386 | 113726 | 157624,03 66,649
41 | 1353 | 113726 | 153871,08 65,062
40 | 1320 | 113726 150118,12 63,475
39 | 1287 | 113726 | 146365,17 61,888
38 | 1254 | 113726 | 14261222 60,301
37 | 122,1 | 113726 | 138859,26 58,714
36 | 1188 | 113726 | 13510631 57,127
35 | 115,5 | 113726 | 13135336 55,541
34 | 1122 | 113726 | 12760040 53,954
33 | 1089 | 1137,26 | 12384745 52,367
32 | 1056 | 113726 120094,50 50,780
31 | 102,3 | 1137,26 | 116341,54 49193
30 | 990 | 113726 11258859 47,606
29 | 957 |1137,26| 108835,64 46,019
28 | 924 | 113726 ] 105082,69 44432
27 | 89,1 |1137,26] 10132973 42 846
26 | 858 | 113726] 97576,78 41,259
25 | 825 | 113726 | 9382383 39,672
24 | 792 | 113726 9007087 38,085
23 | 759 | 113726 ] 8631792 36,498
22 | 726 | 113726 | 8256497 34911
21 | 693 | 113726 7881201 33324
20 | 660 | 113726 75059,06 31,737
19 | 62,7 [113726] 71306,11 30,151
18 | 594 |113726] 67553,15 28,564
17 | 56,1 | 113726 63800,20 26977
16 | 528 | 113726 6004725 25,390
15 | 495 |113726] 5629430 23,803
14 | 462 | 113726 5254134 22216
13 | 429 | 113726 4878839 20,629
12 | 396 | 113726 4503544 19,042
11 | 363 | 113726 | 4128248 17,456
10 | 330 |113726] 3752953 15,869
9 | 297 [113726| 33776,58 14,282
8 | 264 113726 3002362 12,695
7 1 23,1 | 113726 2627067 11,108
6 | 198 | 113726 2251772 9,521
5 | 165 | 113726 1876477 7,934
4 | 132 [113726] 1501181 6,347
3 | 99 [113726] 1125886 4,761
2 | 66 |113726] 750591 3,174
1 | 33 [113726] 375295 1,587
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4.4 Yaklasik Yontemde Esdeger Koge Kolon Kesit Alanlar

Yaklasik yontem icin gerekli olan egdeger kose kolon kesit alanlant Bolim 2 ve
Bolim 3 de belirtilen esaslara gore hesaplanarak ilgili tablolarda gosterilmistir
(Tablo 4.3), (Tablo 4.4), (Tablo 4.5), (Tablo 4.6).

4.5 Kesin Hesap ve Yaklasik Yontemle Elde Edilen Sonuglann

Kargilagtinlmasi

Tiip sistemlerin hakim davranist incelendiginde yatay yiiklerin iki ana tepki ile
karsilandigi  goriliir. Rijit olarak birlestirilmis yanal ¢ergevelerde kayma
sekildegistirmeleri meydana gelirken, normal gergeve panellerde tiniformlugu kiriglerin
rolatif rijitligine bagh olarak eksenel deformasyonlar olusur. Bu bilgilerle ti¢ boyutlu
sistemin hesaplamalarda biiyiikk azalma saglayacak esdeger diizlem cergeveye
donigtiiriilebilecegi fikri gelismis ve gegsitli yaklagik yontemler onerilmigtir [ 3 ]. Bu
calismada ii¢ boyutlu sistemde yiik diizlemi digindaki gergeveleri egdeger bir kolon
olarak esas cergeve kenar kolonuna eklemek suretiyle olusan gergeveyi ¢ozmeyi
oneren ve bu amagla tiip ¢ergevelerin yiitk diizlemine dik olan bir anlamda tiipiin
bagliklarini olugturan diizlemlerde normal gerilme yayiligini veren paremetrelerin elde
edilmesine ¢aligan bir yaklagik yéntem incelenmistir [ 4 ].

Ug boyutlu tiip sistemin yatay yiikler altinda statik ¢6ziimii ve sistemin esdeger
kose kolonlu diizlem gergeve olarak ¢oziimii SAP 90 (Structural Analysis Programs)
kullanilarak yapilmigtir.  Yaklastk ¢oziimde yiik diizleminde gergeve olusturan
elemanlar g6z 6niine alinarak hesap yapilmigtir. Cergeveler birbirlerine moment ve
kesme kuvveti iletmeyen fiktif qubuklarla baglanmigtir. Ug boyutlu sistemde gergeve
olusturmayan kolonlarin, yaklagtk ¢oziimde kesme kuvveti ve moment tagimadifi
fakat baslik diizleminde gergeve olusturmayan kolonlarin eksenel kuvvet tasidiklani
diisiiniilmiistiir. Baglik kolonlarinin etkisi egdeger kose kolonda gbz oniine alinmustir.
Yapilan ¢oziimlerde yiik diizleminde gergeve olugturmayan elemanlanin kesme kuvveti
ve moment tasimadig disiinildiigiinden ek bir dagitim yapimamis sadece baghk
diizleminde bulunan kolonlara esdeger kose kolonda bulunan normal kuvvet 2. derece
parabol olugturacak sekilde dagitilmigtir (Tablo 4.7), (Tablo 4.8), (Tablo 4.9), (Tablo
4.10). Kesin hesap ve yaklasik yontemle elde edilen sonuglar ilgili tablolarda
karsilagtinlarak gosterilmigtir (Tablo 4.11), (Tablo 4.12), (Tablo 4.13), (Tablo 4.14).
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Tablolarda + isareti yiilk diizleminde gergeve olusturmayan ve yaklagik ¢oziimde
moment ve kesme kuvveti tagimadig) diisiiniilen elemanlari gostermektedir. Tablolar
incelendiginde goriildiigi gibi moment ve kesme kuvveti kesin ve yaklagik ¢6ziimde
¢ok yakin ¢ikmig, eksenel kuvvetlerde ise kabul edilebilir siurlar iginde olmakla
birlikte farkhiliklar goriilmiistiic. Bu fark i¢ gergevelerin yaklasik ¢6ziimde goz oniine

alinmasindan kaynaklanmugtir.

TABLO 4.3 ORNEK 1 YAKLASIK COZUM ESDEGER KOSE KOLON KESIT ALANLARI

B.K.E.K.A.:Baglik Kolonlan Egdeger Kesit Alam
KKK A:Koge Kolon Kesit Alam
E.T.K.K.K.A.:Esdeger Toplam Kage Kolon Kesit Alam
KAT [BK.EEKA [KKKA. |[ETK.KKA.
NO | (m*m) (m*m) (m*m)
42 100,0 0,60 100,6
41 100,0 0,60 100,6
40 100,0 0,60 100,6
39 100,0 0,60 100,6
38 4,500 0,60 5,100
37 | 4487 0,60 5087
36 4475 0,60 5,075
35 4462 0,60 5,062
34 4,449 0,60 5,049
33 4436 0,60 5,036
32 4424 0,60 5,024
31 4411 0,60 5,011
30 4398 0.60 4,998
29 4385 0.60 4985
28 4373 0,60 4973
27 4,360 0,60 4,960
26 4347 0,60 4947
25 4335 0,60 4935
24 4322 0,60 4922
23 4,309 0,60 4909
22 4,269 0.60 4,869
21 4284 0,60 4884
20 4271 0,60 4871
19 4258 0,60 4,858
18 4245 0,60 4,845
17 4233 0,60 4,833
16 4,220 0,60 4,820
15 4207 0,60 4,807
14 4,194 0.60 4,794
13 4,182 0.60 4,782
12 | 4,169 0,60 4,769
11 4,156 0,60 4,756
10 4,144 0,60 4,744
9 4,131 .0,60 4,731
8 4,118 0.60 4,718
7 4,105 0,60 4,705
6 4,093 0,60 4693
5 4,080 0,60 4,680
4 4,067 0.60 4,667
3 4,054 0,60 4,654
2 4,042 0,60 4,642
1 4,029 0,60 4629




31

TABLO 4.4 ORNEK 2 YAKLASIK COZUM ESDEGER KOSE KOLON KESIT ALANLARI

B.K.E.K.A.:Baslik Kolonlan Egdeger Kesit Alam
K.K.K.A.:Kése Kolon Kesit Alam
E.T.K.K.K.A.:Egdeger Toplam Kége Kolon Kesit Alam
KAT B.KEK.A KKKA. ETKKKA.
NO | (m*m) (m*m) (m*m)
42 50,00 0,6 50,60
41 50,00 0,6 50,60
40 50,00 0,6 50,60
39 50,00 0,6 50,60
38 50,00 0,6 50,60
37 50,00 0,6 50,60
36 2,100 0,6 2,700
35 2,082 0,6 2,682
34 2,064 0,6 2,664
33 2,046 0,6 2,646
32 2,028 0,6 2,628
31 2,010 0,6 2,610
30 1,992 0,6 2,592
29 | 1,974 0,6 2,574
28 1,956 0,6 2,556
27 1,938 0,6 2,538
26 1,920 0,6 2,520
25 | 1,902 0,6 2,502
24 | 1,884 0,6 2,484
23 | 1,867 0,6 2,467
22 1,849 0,6 2,449
21 1,831 0,6 2,431
20 1,813 0,6 2,413
19 1,795 0,6 2,395
18 1,777 0,6 2,377
17 | 1,759 0,6 2,359
16 | 1,741 0,6 2,341
15| 1,723 0,6 2,323
14 1,705 0,6 2,305
13 | 1,687 0,6 2,287
12 1,669 0,6 2,269
11 | 1,651 0,6 2,251
10 1,633 0,6 2,233
9 1,615 0,6 2,215
8 1,597 0,6 2,197
7 1,579 0,6 2,179
6 1,561 0,6 2,161
5 1,543 0,6 2,143
4 1,525 0,6 2,125
3 1,507 0,6 2,107
2 1,4890 0,6 2,089
1 1,471 0,6 2,071
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TABLO 4.5 ORNEK 3 YAKLASIK COZUM ESDEGER KOSE KOLON KESIT ALANLARI

B.K.E.K.A.:Baghk Kolonlan Esdeger Kesit Alam
K.K.K.A.:Kdge Kolon Kesit Alam
E.T.K.K.K.A.:Egdeger Toplam Kose Kolon Kesit Alam
KAT B.K.EK.A | KKKA [ETKKKA.
NO | (m*m) (m*m) (m*m)
42 50,00 0,6 50,60
41 | 50,00 0,6 50,60
40 50,00 0,6 50,60
39 50,00 0,6 50,60
38 2,100 0,6 2,700
37 2,091 0,6 2,691
36 2,082 0,6 2,682
35 2,073 0,6 2,673
34 2,064 0,6 2,664
33 2,055 0,6 2,655
32 2,046 0,6 2,646
31 | 2,037 0.6 2,637
30 | 2,028 0,6 2,628
29 2,019 0,6 2,619
28 2,010 0,6 2,610
27 2,001 0,6 2,601
26 1,991 0,6 2,591
25 1,982 0,6 2,582
24 1,973 0,6 2,573
23 1,964 0,6 2,564
22 1,955 0,6 2,555
21 1,946 0,6 2,546
20 1,937 0,6 2,537
19 1,928 0,6 2,528
18 1,919 0,6 2,519
17 1,910 0,6 2,510
16 1,901 - 0,6 2,501
15 1,892 0,6 2,492
14 | 1,883 0,6 2,483
13 1,874 0,6 2,474
12 1,865 0,6 2,465
11 1,856 0,6 2,456
10 1,847 0,6 2,447
9 1,838 0,6 2,438
8 1,829 0,6 2,429
7 1,820 - 0,6 2,420
6 1,811 0,6 2,411
5 1,802 0,6 2,402
4 1,793 0,6 2,393
3 1,783 0,6 2,383
2 1,774 0,6 2,374
1 1,765 0,6 2,365
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TABLO 4.6 ORNEK 4 YAKLASIK ¢OZUM ESDEGER KOSE KOLON KESIT ALANLARI

B.K.E.K.A.:Baslik Kolonlan Esdeger Kesit Alam
K.K.K A.:Kége Kolon Kesit Alam
E.T.K.K.K.A.:Esdeger Toplam Kése Kolon Kesit Alam
KAT B.K.EEK. A KKK.A [ETKKKA.
NO | (m*m) (m*m) (m*m)
42 75,00 0,48 75,48
41 75,00 0,48 75,48
40 75,00 0,48 75,48
39 75,00 0,48 75,48
38 75,00 0,48 75,48
37 75,00 0,48 75,48
36 3,600 0,48 4,080
35 | 3,580 0,48 4,060
34 | 3,560 0,48 4,040
33 3,540 0,48 4,020
32 3,519 0,48 3,999
31 3,499 0,48 3,979
30 | 3,479 0,48 3,959
29 | 3,459 0,48 3,939
28 | 3,439 0,48 3,919
27 3,419 0,48 3,899
26 3,398 0,48 3,878
25 3,378 0,48 3,858
24 3,358 0,48 3,838
23 3,338 0,48 3,818
22 3,318 0,48 3,798
21 3,298 0,48 3,778
20 | 3277 0,48 3,757
19 3,257 0,48 3,737
18 | 3,237 0,48 3,717
17 | 3217 0,48 3,697
16 3,197 0,48 3,677
15 3,177 0,48 3,657
14 3,156 0,48 3,636
13 | 3,136 0,48 3,616
12 | 3,116 0,48 3,596
11 3,096 0,48 3,576
10 3,076 0,48 3,556
9 3,056 0,48 3,536
8 3,036 0,48 3,516
7 3,015 0,48 3,495
6 2,995 0,48 3,475
s | 2975 0,48 3,455
4 | 2955 0,48 3,435
3 2,935 0,48 3,415
2 2,915 0,48 3,395
1 2,894 0,48 3374
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Tablo 4.7 ORNEK 1 YAKLASIK COZUMDE

KAT|ELEMAN | KONUM| D.GEK | ILC.GEK.| TEK. A B |[EXKEK/|EKK.
NO NO (m)  [*9.807 kN| *9.807 kN |*9.807 kN *9.807 kN| NO
16 352 12 -95,105 | -96,695 | -191,800 | -90,940 | -0,029 | -826,368 | 184
21 357 -66,458 | -68,242 | -134,700 | -63,548 | -0,020 | -577,455 | 189
26 362 -41,673 | -43,452 -85,125 | -39,848 | -0,013 | -362,098 | 194
31 367 -21,571 -23,448 ~45,019 | -20,626 | -0,007 | -187429 | 199
36 372 -7,491 -9,003 -16,494 | -7,163 | -0,002 | -65,087 | 204
41 377 2 -0,424 -1,324 -1,748 | -0,405 | 0,000 | -3,680 209
KAT|ELEMAN | KONUM | D.GEK | .CGEK. | TEK. A B [EKKEK|EKK.
NO NO (m) *9.807 kN| *9.807 kN |*9.807 kN *9.807kN| NO
1 295 15 -199,430 + -199,430 | -186,113] -0,059 |-1691,200| 169
6 300 15 -165,114 + -165,114 | -154,088 | -0,049 | -1400,191} 174
11 305 15 -129,955 + -129,955 |-121,277| 0,039 | -1102,036| 179
16 310 15 -97.447 + -97,447 | -90,940 | -0,029 | -826,368 | 184
21 315 15 -68,095 + -68,095 | -63,548 | -0,020 | -577,455 | 189
26 320 15 | 42,699 + -42,699 | -39,848 | -0,013 | -362,098 | 194
31 325 15 -22,102 + -22,102 | -20,626 | -0,007 | -187,429 | 199
36 330 15 -1,675 + -7,675 | -7,163 | 0,002 | -65,087 | 204
41 335 15 -0,434 + -0,434 | -0,405 | 0,000 | -3,680 209
KAT|ELEMAN KONUM| D.GEK | i.C.GEK. | TEK A B |[EKKEK|EKK.
NO NO (m) 1*9.807 kN| *9.807 kN |*9.807 kN *9.807kN| NO
1 253 18 -205,290 [ -190,056 | -395,346 | -186,113 | -0,059 [-1691,200| 169
6 258 18 -169,965 | -160,285 | -330,250 | -154,088 | -0,049 [-1400,191] 174
11 263 18 -133,773 | -127,691 | -261,464 |-121,277| -0,039 }-1102,036| 179
16 268 18 -100,310| -96,695 | -197,005 | -90,940 | -0,029 | -826,368 | 184
21 273 18 -70,096 | -68,242 | -138,338 | -63,548 | -0,020 | -577,455 | 189
26 278 18 -43,954 | -43,452 -87,406 | -39,848 | -0,013 | -362,098 | 194
31 283 18 -22,751 -23,448 -46,199 | -20,626 | -0,007 | -187,429 | 199
36 288 18 -7,901 -9,003 -16,904 | -7,163 | -0,002 | -65,087 | 204
41 293 18 -0,447 -1,324 -1,771 -0,405 | 0,000 | -3,680 209
KAT| ELEMAN|KONUM|D.GEK | L.C.GEK. | TEK. A B |[EXKEK|EKK
NO NO (m)  [*9.807 kN| *9.807 kN | *9.807 kN *9.807kN{ NO
1 211 21 -212,214 + -212,214 |-186,113| -0,059 |-1691,200| 169
6 216 21 -175,698 + ~175,698 | -154,088 | -0,049 |-1400,191| 174
11 221 21 -138,285 + -138,285 |-121,277| 0,039 |-1102,036| 179
16 226 21 -103,694 + -103,694 | -90,940 | 0,029 | -826,368 | 184
21 231 21 -72,460 + -72,460 | 63,548 | 0,020 | -577,455 | 189
26 236 21 -45,437 + -45,437 | -39,848 | -0,013 | -362,098 | 194
31 241 21 -23,519 + -23,519 | -20,626 | -0,007 | -187,429 | 199
36 246 21 -8,167 + -8,167 | -7,163 | -0,002 | -65,087 | 204
41 251 21 -0,462 . + -0,462 | -0,405 | 0,000 | -3,680 209
KAT|ELEMAN|KONUM| D.GEK| ILCGEK. | TEK. A B |[EXKEK,|EKK.
NO NO (m) *9.807 kN *9.807 kN |*9.807 kN *9.807kN| NO
1 169 24,2 | -220,775 + -220,775 | -186,113 | -0,059 [-1691,200| 169
6 174 242 | -182,786 + -182,786 | -154,088 | -0,049 |-1400,191| 174
11 179 242 | -143,864 + | -143,864 |-121,277| 0,039 |-1102,036] 179
16 184 242 |-107877; + -107,877 | -90,940 | -0,029 | -826,368 | 184
21 189 242 -75,383 + -75,383 | -63,548 | -0,020 | -577,455 | 189
26 194 242 -47,270 + -47,270 | -39,848 | -0,013 | -362,098 | 194
31 199 242 -24,468 + -24,468 | -20,626 | -0,007 | -187429 | 199
36 204 24,2 -8,497 + -8,497 | -7,163 | 0,002 | -65,087 | 204
41 209 24,2 -0,480 + -0,480 | -0,405 | 0,000 | -3,680 209
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Tablo 4.7 ORNEK 1 YAKLASIK COZOUMDE

D.G.E.K.:Dagitimdan Gelen Eksenel Kuvvet Y=A+B*X*X
1.C.G.EX.:I¢ Cergeveden Gelen Eksenel Kuvvet
T.E.K.:Toplam Eksenel Kuvvet
E.K.K.E K.:Egdeger Kose Kolon Eksenel Kuvveti
E.K K.:Esdeger Kose Kolon
KAT|ELEMAN|KONUM| D.GEK | .C.GEK. | TEK A B |[EKKEK|EKK.
NO| NO (m) [*9.807 kNI *9.807 kN |*9.807 kN *9.807 kN| NO
1 505 0 -93,057 | -98,123 | -191,180 | -186,113| 0,059 |-1691,200| 169
6 510 0 -77,044 | -82618 | -159,662 | -154,088] -0,049 |-1400,191| 174
11 515 0 60,639 | -65,733 | -126,372 |-121,277| 0,039 |-1102,036] 179
16 520 0 -45470 | -49,703 | -95,173 | -90,940 | 0,029 | -826,368 | 184
21 525 0 -31,774 | -35011 | -66,785 | -63,548 | -0,020 | -577455 | 189
26 530 0 -19,924 | -22223 | -42,147 | -39,848 | 0,013 | -362,098 | 194
31 535 0 -10,313 | -11,924 | -22,237 | -20,626 | -0,007 | -187,429 | 199
36 540 0 -3,581 -4,526 -8,107 | -7,163 | -0,002 | 65,087 | 204
41 545 0 | -0202 -0,645 -0,847 | -0,405 | 0,000 | -3,680 i 209
KAT|ELEMAN{KONUM|D.GEK ! IC.GEK. | TEK A B [EKKEK!EKXKK
NO| NO (m) *9.807 kNI *9.807 kN {*9.807 kN *9.807 kN| NO
1 463 3 -186,646 + -186,646 | -186,113 | 0,059 |-1691,200| 169
6 468 3 -154,529 + -154,529 [ -154,088 | -0,049 -1400,191| 174
11 473 3 -121,624 + -121,624 [-121,277| 0,039 |-1102,036] 179
16 478 3 -91,201 + -91,201 | -90,940 | -0,029 | -826,368 | 184
21 483 3 -63,730 + -63,730 | -63,548 | -0,020 | -577,455 | 189
26 488 3 -39,962 + -39,962 | -39,848 | 0,013 | -362,098 | 194
31 493 3 -20,685 + -20,685 | -20,626 | 0,007 | -187,429 | 199
36 498 3 -7,183 + -7,183 | -7,163 | -0,002 | -65,087 | 204
41 503 3 -0,406 + -0,406 | -0,405 | 0,000 | -3,680 { 209
KAT|ELEMAN|KONUM|D.GEK | L.C.GEK.| TEK. A B |[EKKEK|EKK.
NO| NO (m) *9.807 kN| *9.807 kN |*9.807 kN *9.807kN| NO
1 421 6 -188,244 | -190,056 | -378,300 |-186,113{ -0,059 |-1691,200| 169
6 426 6 -155,852| -160,285 | -316,137 |-154,0881 -0,049 | -1400,191} 174
11 431 6 -122,665 | -127,691 [ -250,356 |-121,277 0,039 |-1102,036{ 179
16 436 6 -91,981 | -96,695 | -188,676 | -90,940 | -0,029 | -826,368 { 184
21 441 6 64,275 | -68242 | -132,517 | -63,548 | -0,020 | -577,455 | 189
26 446 6 -40,304 | -43,452 | -83,756 | -39,848 | -0,013 | -362,098 | 194
31 451 6 -20,862 | -23.448 | -44,310 | -20,626 | -0,007 | -187,429 | 199
36 456 6 -7,245 -9,003 -16,248 | -7,163 | 0,002 | 65,087 | 204
41 461 6 -0,410 -1,324 -1,734 | -0,405 | 0,000 | -3,680 | 209
KAT|ELEMAN | KONUM|DGEK| IL.C.GEK.| TEK. A B |[EKKEK|EKK
NO| NO (m) |*9.807 kN| *9.807 kN |*9.807 kN *9.807kN| NO
1 379 9 -190,907 + -190,907 | -186,113 | -0,059 | -1691,200| 169
6 384 9 -158,058 + -158,058 |-154,088 | -0,049 {-1400,191| 174
11 389 9 -124,401 + -124,401 [-121,277| 0,039 {-1102,036| 179
16 394 9 -93,283 + -93,283 | -90,940 | -0,029 | -826,368 | 184
21 399 9 -65,185 + -65,185 | -63,548 | -0,020 [ -577,455 | 189
26 404 9 -40,875 + -40,875 | -39,848 | -0,013 | -362,098 | 194
31 409 9 -21,158 + -21,158 | -20,626 | -0,007 | -187,429 | 199
36 414 9 -1,347 + -7,347 | -7,163 | -0,002 | -65,087 | 204
41 419 9 -0,415 + -0,415 | -0,405 | 0,000 | -3,680 | 209
KAT|ELEMAN|KONUM| D.GEK | IL.C.GEK.| TEK. A B |[EXKEK|EKK.
NO|[ NO (m)  [*9.807 kN| *9.807 kN |*9.807 kN *9.807 kNt NO
1 337 12 -194,636 | -190,056 | -384,692 |-186,113| -0,059 [-1691,200| 169
342 12 -161,145| -160,285 | -321,430 {-154,088| -0,049 |-1400,191| 174
11 347 12 -126,831| -127,691 | -254,522 |-121,277| -0,039 |-1102,036| 179
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Tablo 4.8 ORNEK 2 YAKLASIK COZUMDE
EKSENEL KUVVETLERIN BASLIK KOLONLARINA DAGITILMASI

D.G.E.K.:Dagitimdan Gelen Eksenel Kuvvet Y=A+B*X*X
1.C.G.E.K.:I¢ Cergeveden Gelen Eksenel Kuvvet
T.E.K.:Toplam Eksenel Kuvvet
E.K.K.E.K.:Egdegier Koge Kolon Eksenel Kuvveti
E.K.K.:Egdeger Kdge Kolon
KAT|ELEMAN|KONUM| D.GEK|LC.GEK| T.EK A B |[EXKKEK/EKK
NO| NO (m) [*9.807 kN*9.807 kN|*9.807 kN *9.807 kN| NO
1 1 0 73,946 + 73,946 |147,892| 0,810 | 888,051 | 169
6 0 58,601 + 58,601 |117,203| 0,642 | 703,769 | 174
11 11 0 44,607 + 44,607 | 89,215 | 0,488 { 535,710 | 179
16 16 0 32,227 + 32,227 | 64,455 | 0,353 | 387,031 | 184
21 21 0 21,442 + 21,442 | 42,885 | 0,235 | 257,510 | 189
26 26 0 12,400 + 12,400 | 24,799 { 0,136 | 148,913 | 194
31 31 0 5,390 + 5,390 | 10,779} 0,059 | 64,726 199
36 36 0 0,918 + 0,918 1,836 | 0,010 | 11,022 | 204
41 41 0 -0,441 + 0,441  -0,881 | 0,005 | -5,293 209
KAT|ELEMAN|KO! D.GEK|ICGEK| T.EK A B [EKKEK/EKK
NO NO (m) [*9.807 kN*9.807 kN|*9.807 kN *9.807 kN| NO
1 43 3 155,180 | 90,423 | 245,603 | 147,892 0,810 | 888,051 | 169
6 48 3 122978 | 74,132 | 197,110 | 117,203] 0,642 | 703,769 | 174
11 53 3 93,611 | 57,453 | 151,064 | 89,215 | 0,488 [ 535,710 | 179
16 58 3 67,630 | 42,152 | 109,782 | 64,455 | 0,353 | 387,031 | 184
21 63 3 44,998 | 28605 | 73,603 | 42,885 [ 0,235 | 257,510 | 189
26 68 3 26,021 | 17,212 | 43,233 | 24,799 | 0,136 | 148913 | 194
31 73 3 11,310 [ 8396 | 19,706 | 10,779 | 0,059 | 64,726 | 199
36 78 3 1,926 2,458 4,384 1,836 | 0,010 | 11,022 | 204
41 83 3 -0,925 | 0,034 -0,891 { -0,881 | -0,005 | -5,293 209
KAT|ELEMAN|KONUM| D.GEK|LC.GEK| T.EK. A B |[EXKEK|EKK
NO NO (m) [*9.807 kN*9.807 kN|*9.807 kN| *9.807 kN| NO
1 85 6 177,041 + 177,041 | 147,892 0,810 | 888,051 | 169
6 90 6 140,303 + 140,303 | 117,203} 0,642 | 703,769 | 174
11 95 6 106,799 + 106,799 | 89,215 | 0,488 | 535,710 | 179
16 100 6 77,158 + 77,158 | 64,455 | 0,353 | 387,031 | 184
21 105 6 51,337 + 51,337 | 42,885 | 0,235 | 257,510 | 189
26 110 6 29,687 + 29,687 | 24,799 | 0,136 | 148913 | 194
31 115 6 12,904 + 12,904 | 10,779 | 0,059 | 64,726 199
36 120 6 2,197 + 2,197 1,836 | 0,010 | 11,022 | 204
41 125 6 -1,055 + -1,055 | -0,881 | -0,005 | -5,293 209
KATELEMAN/KONUM; D.G.EK |LC.GEK,| T.EK. A B |[EXKEKJ|EKK
NO NO (m) [9.807 kN*9.807 kN[*9.807 kN *9.807 kN| NO
1 127 9 213477 + 213,477 | 147,892| 0,810 | 888,051 | 169
6 132 9 169,178 + 169,178 [ 117,203 0,642 | 703,769 | 174
11 137 9 128,778 + 128,778 | 89,215 | 0,488 | 535,710 | 179
16 142 9 93,038 + 93,038 | 64,455 | 0,353 | 387,031 | 184
21 147 9 61,902 + 61,902 | 42,885 | 0,235 | 257,510 | 189
26 152 9 35,797 + 35,797 | 24,799 | 0,136 | 148,913 | 194
31 157 9 15,559 + 15,559 | 10,779 | 0,059 | 64,726 | 199
36 162 9 2,650 + 2,650 1,836 | 0,010 | 11,022 | 204
41 167 9 -1,272 + -1,272 | -0,881 | -0,005 | -5,293 | 209
KAT|ELEMAN[KONUM{D.GEK|[LC.GEK. T.EXK. A B |[EKXKEK|EKK
NO NO (m) [*9.807 kN*9.807 kN|*9.807 kN!| *9.807 kN{ NO
1 169 12,2 | 268,407 + 268,407 {147,892} 0,810 | 888,051 | 169
6 174 12,2 | 212,709 + 212,709 | 117,203 | 0,642 | 703,769 | 174
11 179 12,2 | 161,914 + 161,914 | 89,215 | 0,488 | 535,710 | 179
16 184 12,2 | 116,977 + 116,977 | 64,455 | 0,353 | 387,031 | 184
21 189 12,2 | 77,830 + 77,830 | 42,885 | 0,235 | 257,510 | 189
26 194 12,2 | 45,008 + 45,008 | 24,799 | 0,136 | 148913 | 194
31 199 12,2 | 19,563 + 19,563 | 10,779 | 0,059 | 64,726 199
36 204 12,2 3,331 + 3,331 1,836 | 0,010 | 11,022 | 204
41 209 122 | -1,600 + -1,600 | -0,881 { -0,005 | -5,293 | 209
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Tablo 4.9 ORNEK 3 YAKLASIK GOZUMDE
EKSENEL KUVVETLERIN BASLIK KOLONLARINA DAGITILMASI

D.G.E.K.:Dagitimdan Gelen Eksenel Kuvvet Y=A+B*X*X
LC.G.E.K.:Ig Cergeveden Gelen Eksenel Kuvvet
T.E.K.:Toplam Eksenel Kuvvet
E.K.K.E.K.:Esdeger Kase Kolon Eksenel Kuvveti
E.K.K.:Esdeger Kdge Kolon
KAT|ELEMAN|KONUM| D.GEK |LC.GEK.{ TEK A B EKKEK | EXK
NO| NO (m) [*9.807 kN| *9.807 kN| *9.807 kN *9.807kN | NO
1 337 0 -190,077; -110,636 | -300,713 | -380,155 -0,802 -1931,158 169
6 342 0 -154,734| -94,205 | -248,939 | -309,468 -0,653 -1572,075 174
11 347 0 -119,952| -76,110 | -196,062 | -239,903 -0,506 -1218,692 179
16 352 0 -88,380 | -58,727 | -147,107 | -176,760 -0,373 -897,929 184
21 | 357 0 60,348 | 42,544 | -102,892 | -120,696 -0,255 613,129 189
26 362 0 -36,528 | -28,128 | -64,656 -73,057 -0,154 -371,124 194
31 367 0 -17,734 | -16,093 | -33,827 -35,468 -0,075 -180,177 199
36 372 0 -5,129 | -6,819 | -11,948 | -10,259 -0,022 -52,114 204
41 377 0 0,210 -1,220 -1,010 0,421 0,001 2,138 209
KAT|ELEMAN|KONUM| D.GEK |LC.GEK.{ T.EK A B EXKEK. | EKK
NO NO (m) [*9.807 kN| *9.807 kN | *9.807 kN *9.807 kN NO
1 295 3 -387,374 + -387,374 | -380,155 -0,802 -1931,158 169
6 300 3 -315,345 + -315,345 | -309,468 ~0,653 -1572,075 174
11 305 3 -244,459 + -244,459 | -239,903 -0,506 -1218,692 179
16 310 3 -180,117 + -180,117 | -176,760 -0,373 -897,929 184
21 315 3 -122,988 + -122,988 | -120,696 -0,255 613,129 189
26 320 3 -74,444 + -74,444 | -73,057 -0,154 -371,124 194
31 325 3 -36,142 + -36,142 | -35,468 0,075 -180,177 199
36 330 3 -10,454 + -10,454 | -10,259 -0,022 -52,114 204
41 335 3 0,429 + 0,429 0,421 0,001 2,138 209
KAT|ELEMAN|KONUM| D.GEK [LC.GEK.| T.EK A B EXKEK | EKK
NO NO (m) {*9.807 kN| *9.807 kN| *9.807 kN *9.807 kN NO
1 253 6 -409,032| -214,938 | 623,970 | -380,155 -0,802 -1931,158 169
6 258 6 -332,976 | -183,241 | -516,217 | -309,468 -0,653 -1572,075 174
11 263 6 -258,127| -148,124 | ~406,251 | -239,903 | -0,506 | -1218,692 | 179
16 268 6 -190,187 | -114,329 { -304,516 | -176,760 -0,373 -897,929 184
21 273 6 -129,865| -82,822 | -212,687 | -120,696 -0,255 -613,129 189
26 278 6 -78,606 | -54,753 | -133,359 | -73,057 -0,154 -371,124 194
31 283 6 -38,163 | -31,328 | -69,491 | -35,468 0,075 -180,177 199
36 288 6 -11,038 | -13,288 | -24326 | -10,259 -0,022 -52,114 204
41 293 6 0,453 -2,385 -1,932 0,421 0,001 2,138 209
KAT|ELEMAN|KONUM| D.GEK [LC.GEK.| T.EK A B EXKEK | EKK
NO NO (m) [*9.807 kN| *9.807 kN| *9.807 kN *9.807 kN NO
1 211 9 -445,129 + -445,129 | -380,155 0,802 -1931,158 169
6 216 9 -362,361 + -362,361 | -309,468 | -0,653 | -1572,075 174
11 221 9 -280,906 + -280,906 | -239,903 -0,506 -1218,692 179
16 226 9 -206,971 + -206,971 | -176,760 | -0,373 -897,929 184
21 231 9 -141,325 + -141,325 | -120,696 -0,255 -613,129 189
26 236 9 -85,543 + -85,543 -73,057 0,154 -371,124 194
31 241 9 -41,530 + -41,530 | -35,468 -0,075 -180,177 199
36 246 9 -12,012 + -12,012 | -10,259 -0,022 -52,114 204
41 251 9 0,493 + 0,493 0,421 0,001 2,138 209
KAT|ELEMANKONUM| D.GEK|LC.GEK.[ T.EK. A B EKXKEK. | EKK
NO NO (m) [*9.807 kN| *9.807 kN | *9.807 kN *9.807 kN NO
1 169 12,2 | -499,546 + 499,546 | -380,155 -0,802 -1931,158 169
6 174 12,2 | -406,660 + -406,660 | -309,468 | -0,653 -1572,075 174
11 179 12,2 1-315,248 + -315,248 | -239,903 -0,506 -1218,692 179
16 184 12,2 | -232,274 + -232,274 | -176,760 | -0,373 -897,929 184
21 189 12,2 |-158,602 + -158,602 | -120,696 -0,255 -613,129 189
26 194 12,2 | 96,001 + -96,001 -73,057 0,154 -371,124 194
31 199 12,2 | -46,608 + 46,608 | -35,468 -0,075 -180,177 199
36 204 12,2 | -13,481 + -13,481 -10,259 -0,022 -52,114 204
41 209 12,2 0,553 + 0,553 0,421 0,001 2,138 209
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Tablo 4.10 ORNEK 4 YAKLASIK GOZUMDE
EKSENEL KUVVETLERIN BASLIK KOLONLARINA DAGITILMASI

KAT|ELEMAN|KONUM]| D.GEK |IL.C.GEK.| TEK. A B |EKKEK|EKK
NO | NO (m)  [*9.807 kN| *9.807 kN | *9.807 kN| *9.807kN| NO
16 352 8 -73,898 | -69,492 | -143,390 | -66,931 | -0,109 | -657,751 | 184
21 357 8 -50,620 | -46,442 | -97,062 | 45,847 | -0,075 | -450,553 | 189
26 362 8 -30,741 | -27,265 | -58,006 |-27,842 | -0,045 | -273,616 | 194
31 367 8 -14,907 | -12,728 | -27,635 | -13,501 | -0,022 | -132,684 | 199
36 372 8 -4,234 -3,133 -7,367 | -3,835 | -0,006 | -37,689 | 204
41 377 8 0,064 0,205 0,269 | 0,058 { 0,000 2,709 209
KAT|ELEMAN|KONUM| D.GEK [LC.GEK.| TEK A B |EKKEK/|EKK
NO| NO (m) [*9.807 kN]| *9.807 kN [*9.807 kN| *9.807kN| NO
1 295 10 -170,551 + -170,551 |-146,689| -0,239 | -1441,567 | 169
6 300 10 -136,138 + -136,138 |-117,091| 0,190 | -1150,698 | 174
11 305 10 -105,499 + -105,499 | -90,739 | -0,148 | -891,726 | 179
16 310 10 -77,818 + -77,818 | -66,931 | -0,109 | -657,751 | 184
21 315 10 -53,305 + -53,305 | -45,847 | -0,075 | -450,553 | 189
26 320 10 -32,371 + -32,371 |-27,842 | -0,045 | -273,616 | 194
3 325 10 -15,698 + -15,698 | -13,501| -0,022 | -132,684 | 199
36 330 10 -4,459 + -4,459 | -3,835 | 0,006 [ -37,68% | 204
41 335 10 0,068 + 0,068 0,058 | 0,000 2,709 209
KAT|ELEMAN|KONUM| D.GEK |L.CGEK.| TEK. A B |EKKEK.|EKK.
NO| NO (m)  |*9.807 kN]| *9.807 kN {*9.807 kN| *9.807kN| NO
1 253 12 -181,050 + -181,050 |-146,689| -0,239 | -1441,567 | 169
6 258 12 -144,519 + -144,519 |-117,091! -0,190 | -1150,698 { 174
11 263 12 -111,994 + -111,994 | -90,739 | -0,148 | -891,726 | 179
16 268 12 -82,608 + -82,608 | -66,931} -0,109 | -657,751 | 184
21 273 12 -56,586 + -56,586 | -45,847 -0,075 | -450,553 | 189
26 278 12 -34,364 + -34,364 | -27,842 | -0,045 | -273,616 | 194
31 283 12 -16,664 + -16,664 | -13,501 | -0,022 | -132,684 | 199
36 288 12 -4,733 + -4,733 | -3,835 | 0,006 | -37,68% | 204
41 293 12 0,072 + 0,072 0,058 | 0,000 2,709 209
KAT|ELEMAN|KONUM| D.GEK |L.C.GEK.| TEK A B |EKKEK,|EKK
NO|[ NO (m) 1*9.807 kN[ *9.807 kN |*9.807 kN *9.807kN| NO
1 211 14 -193,458 + -193,458 |-146,689| -0,239 | -1441,567 | 169
6 216 14 -154,423 + -154,423 |-117,091} -0,190 | -1150,698 | 174
11 221 14 -119,669 + -119,669 | -90,739 | -0,148 | -891,726 | 179
16 226 14 -88,270 + -88,270 | -66,931| -0,109 | -657,751 | 184
21 231 14 -60,464 + -60,464 | -45,847 | -0,075 | -450,553 | 189
26 236 14 -36,719 + -36,719 | -27,842 | -0,045 | -273,616 | 194
31 241 14 -17,806 + -17,806 {-13,501-0,022 | -132,684 | 199
36 246 14 -5,058 + -5,058 | -3,835 | -0,006 | -37,689 | 204
41 251 14 0,077 + 0,077 0,058 | 0,000 2,709 209
KAT|ELEMAN|KONUM| D.GEK [I.C.GEK.| TEK A B [EKKEK.|EKK
NO| NO (m)  [*9.807 kN| *9.807 kN [*9.807 kN| *9.807kN| NO
1 169 16 -207,775 + -207,775 {-146,689| 0,239 | -1441,567 | 169
6 174 16 -165,851 + -165,851 |-117,091| -0,190 [ -1150,698 | 174
11 179 16 -128,526 + -] -128,526 | -90,739 | 0,148 | -891,726 | 179
16 184 16 -94,802 + -94,802 | -66,931 -0,109 | -657,751 | 184
21 189 16 -64,939 + -64,939 | -45,8471-0,075 | -450,553 | 189
26 194 16 -39,437 + -39,437 | -27,842 | 0,045 | -273,616 | 194
31 199 16 -19,124 + -19,124 |-13,501-0,022 | -132,684 | 199
36 204 16 -5,432 + -5,432 | -3,835 | 0,006 | -37,689 | 204
41 209 16 0,083 + 0,083 0,058 | 0,000 2,709 209
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Tablo 4.10 ORNEK 4 YAKLASIK GOZUMDE
EKSENEL KUVVETLERIN BASLIK KOLONLARINA DAGITILMASI

D.G.E.K.:Dagitindan Gelen Eksenel Kuvvet Y=A+B*X*X
1.C.G.E.K.:I¢ Cergeveden Gelen Eksenel Kuvvet

T.E.K.:Toplam Eksenel Kuvvet

E.K.K.E.K.:Egdeger Kose Kolon Eksenel Kuvveti

E.K K.:Esdeger Kose Kolon

KAT|ELEMAN|KONUM| D.GEK |I.C.GEK.| TEK. A B |EXKEK|EKK
NO| NO (m) [*9.807 kN]| *9.807 kN [*9.807 kN| *9.807kN| NO
1 505 0 -73,344 | -79,995 | -153,339 |-146,689| -0,239 | -1441,567 | 169
6 510 0 -58,546 | 64,623 | -123,169 |-117,091| -0,190 | -1150,698 | 174
11 515 0 45369 | 49,559 | -94,928 | -90,739 -0,148 | -891,726 | 179
16 520 0 -33,465 | -35,901 | 69,366 | 66,931 -0,109 | -657,751 | 184
21 525 0 -22,923 | -23,976 | -46,899 | -45,847] -0,075 | 450,553 | 189
26 530 0 -13,921 | -14,055 | -27,976 | -27,842 | -0,045 | -273,616 | 194
31 535 0 -6,751 -6,533 | -13,284 | -13,501|-0,022 | -132,684 | 199
36 540 0 -1,918 -1,570 -3,488 | -3,835 | -0,006 { -37,68% | 204
41 545 0 0,029 0,124 0,153 0,058 | 0,000 2,709 209
KAT|ELEMAN|KONUM| D.GEK |I.C.GEK.| TEK. A B |EKKEK.(EKK.
NO| NO (m) 1*9.807 kN]| *9.807 kN {*9.807 kN *9.807kN| NO
1 463 2 -147,643 + -147,643 {-146,689! -0,239 | -1441,567 | 169
6 468 2 -117,853 + -117,853 {-117,091| -0,190 | -1150,698 | 174
11 473 2 -91,329 + -91,329 | -90,739 | -0,148 [ -891,726 | 179
16 478 2 -67,366 % 67,366 | -66,931 | -0,109 | -657,751 | 184
21 483 2 -46,145 + -46,145 | -45,847 | -0,075 | -450,553 | 189
26 488 2 -28,023 + -28,023 | -27,842 | -0,045 | -273,616 | 194
31 493 2 -13,589 + -13,589 | -13,501 | 0,022 | -132,684 | 199
36 498 2 -3,860 + -3,860 | -3,835 | -0,006 | -37,689 | 204
41 503 2 0,059 + 0,059 0,058 | 0,000 2,709 209
KAT|ELEMAN|KONUM| D.GEK |[.C.GEK.| TEK. A B |EXKEK.EKK.
NO| NO (m) |*9.807 kN| *9.807 kN [*9.807 kN| *9.807kKN| NO
1 421 4 -150,507 + -150,507 |-146,689| -0,239 | -1441,567 | 169
6 426 4 -120,139 + -120,139 |-117,091} -0,190 | -1150,698 | 174
11 431 4 -93,101 + -93,101 | -90,739 | -0,148 | -891,726 | 179
16 436 4 -68,672 + -68,672 | -66,931 | -0,109 | -657,751 | 184
21 441 4 -47,040 + -47,040 | -45,847| -0,075 | 450,553 | 189
26 446 4 -28,567 + -28,567 | -27,842 | 0,045 | -273,616 | 194
31 451 4 -13,853 + -13,853 [-13,501| -0,022 | -132,684 | 199
36 456 4 -3,935 + -3,935 | -3,835 | -0,006 | -37,689 | 204
41 461 4 0,060 + 0,060 0,058 | 0,000 2,709 209
KAT|ELEMAN(KONUM! D.GEK [[.C.GEK.| TEK. A B (EXKEK.|EKK
NO| NO (m) 1*9.807 kN[ *9.807 kN |*9.807 kN *9.807kN| NO
1 379 6 -155,279 + -155,279 {-146,689( -0,239 | -1441,567 | 169
6 384 6 -123,948 + -123,948 [-117,091} -0,190 | -1150,698 | 174
11 389 6 -96,053 + -96,053 | -90,739 | -0,148 | -891,726 | 179
16 394 6 -70,850 + -70,850 [ -66,931 | -0,109 | -657,751 | 184
21 399 6 -48,532 + -48,532 | -45,847} -0,075 [ -450,553 | 189
26 404 6 -29,473 + -29,473 | -27,842 | -0,045 | -273,616 | 194
31 409 6 -14,292 + -14,292 | -13,501 | -0,022 | -132,684 | 199
36 414 6 -4,060 + -4,060 | -3,835 | -0,006| -37,689 | 204
41 419 6 0,062 + 0,062 0,058 | 0,000 2,709 209
KAT|ELEMAN|KONUM| D.G.EK [I.C.GEK.| TEK A B |EXKEK|EKK
NO| NO {m) |*9.807 kNj *9.807 kN {*9.807 kN *9.807kN| NO
1 337 8 -161,960 j -154,085 | -316,045 {-146,689| -0,239 | -1441,567 | 169
342 8 -129,281 | -124,786 | -254,067 |-117,091| -0,190 | -1150,698 | 174
11 347 8 -100,186 | -95.827 |-196,013 | -90,739 | -0,148 | -891,726 | 179
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4.6 Sonug

Kesin hesapla ve yaklagik yontemle elde edilen sonuglarin kargilagtinimasinda
elemanlann kesme kuvvetleri ve momentleri birbirine gok yakin ¢ikmis, eksenel
kuvvetlerde ise kabul edilebilir simirlar i¢inde olmakla birlikte farkliliklar gorilmusgtiir.
Eksenel kuvvetlerdeki bu fark 6rneklerde i¢ gercevelerin g6z 6niine alinmasindan
kaynaklanmugtir.

Cahgmalarda inceledigimiz tiip sistemler i¢in analiz yéntemi ve ¢ boyutlu tiip
sistemlert iki boyutlu esdeger gergeveye doniistiirerek (veya baglik kolonlarini egdeger
kolon olarak esas ¢ergeve kose kolonuna ekleyerek) ¢6zmek diistincesi gegmis yillarda
ortaya atilmig ve bu yonde galigmalar yapilmigtir [2,3]. Boliim 3'de verilen yaklagik
yontem bu galisma ve digiincelerden yararlanarak gelistirilmigtir] 4 ]. Yiiksek tiip
sistem binalarin ¢6ziimii binlerce lineer denklem ¢6ziimii ve dolayisiyla biiyiik bellek
kapasitesi ve hizi olan bilgisayarlar gerektirmektedir. Bugiin bile her yapi
miihendisinin ulagamayacagi bu olanak yerine Boliim 3'de verilen yaklagik yontemin
kullanitabilecegi goriilmigtiir.



BOLUM 5. HESAPLAMALARDA KULLANILAN SAP90 PROGRAMI
GIiRiS-CIKIS BiLGILERI ve GiZIMLER

5.1 Giris

Kesin ve yaklagik yontemle hesapta SAP 90 (Structural Analysis Programs)
programi kullanilmigtir. Bu boliimde her 6rnek igin sirastyla kesin hesap girig bilgileri,
yaklagik yontemle hesap giris bilgileri, kesin hesap ¢ikig bilgileri, yaklasik yontemle

hesap ¢ikig bilgileri ve ¢izimler verilmigtir.
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5.2 Kesin Hesap Girig Bilgileri

ORNEK 1 X DOGRULTUSUNDA YATAY YUKLER ALTINDA KESIN COZUM
SYSTEM
L=1

JOINTS

1 X=0Y=0Z=0

4 X=9 G=1,4,1

5X=12.2Y=0Z=0

101 X=0 Y=0Z=3.3

4101 Z=135.3 G=101,4101,100

4201 Z=138.6 F=1,4,42,1,100

6 X=12.2Y=3.27~0

13 Y=24.2 G=6,13,1

106 X=12.2 Y=3.2 Z=3.3

4106 Z=135.3 G=106,4106,100

4206 Z=138.6 F=6,7,42,1,100

14 X=3 Y=6.2 Z=0

17 Y=24.2 G=14,17,1

114 X=3 Y=6.2 Z=3.3

4114 Z=135.3 G=114,4114,100

4214 Z=138.6 F=14,3,42,1,100

118 X=0 Y=6.2 Z=3.3

121 X=0 Y=24.2 Z=3.3 G=118,121,1

218 X=0 Y=6.2 Z=6.6

4118 Z=135.3 G=218,4118,100

4218 Z=138.6 F=118,3,41,1,100

22X=0Y=12.1Z=0 :MASTER JOINT
122 X=0 Y=12.1 Z=3.3 ‘MASTER JOINT
4222 Z=138.6 G=122,4222,100 :MASTER JOINTS

RESTRAINTS

1,17,1 R=1,1,1,1,1,1
22 R=1,1,1,1,1,1
101,4201,100 R=1,1,1,1,0,1
102,4202,100 R=1,1,0,1,0,1
103,4203,100 R=1,1,0,1,0,1
104,4204,100 R=1,1,0,1,0,1
105,4205,100 R=1,1,0,1,0,1
106,4206,100 R=1,1,0,1,0,1
107,4207,100 R=1,1,0,1,0,1
108,4208,100 R=1,1,0,1,0,1
109,4209,100 R=1,1,0,1,0,1
110,4210,100 R=1,1,0,1.0,1
111,4211,100 R=1,1,0,1,0,1
112,4212,100 R=1,1,0,1,0,1
113,4213,100 R=1,1,0,1,0,1
114,4214,100 R=1,1,0,1,0,1
115,4215,100 R=1,1,0,1,0,1
116,4216,100 R=1,1,0,1,0,1
117,4217,100 R=1,1,0,1,0,1
118,4218,100 R=1,1,1,1,0,1
119,4219,100 R=1,1,1,1,0,1
120,4220,100 R=1,1,1,1,0,1
121,4221,100 R=1,1,1,1,0,1
122,4222,100 R=0,1,1,1,1,1

FRAME



63

NM=24

1 SH=R T=1.0,0.6 E=3455000

2 SH=R T=1.0,0.6 E=3180000

3 A=0.6 1=0.05,0.05 E=3455000

4 A=0.6 1=0.05,0.05 E=3180000

5 SH=R T=0.85,0.6 E=3455000

6 SH=R T=0.85,0.6 E=3180000

7 SH=R T=0.85,0.3 E=3455000

8 SH=R T=0.85,0.3 E=3180000

9 SH=R T=0.60,0.30 E=3455000

10 SH=R T=0.6,0.30 E=3180000

11 SH=R T=1.2,1.2 E=3455000

12 SH=R T=1.2,1.2 E=3180000

13 SH=R T=1.0,1.0 E=3180000

14 SH=R T=0.8,0.8 E=3180000

15 SH=R T=0.6,0.6 E=3180000

16 A=0.3 1=0.025,0.009 E=3455000

17 A=0.3 1=0.025,0.009 E=3180000

18 A=0.1275 1=0.00767656,0.00095625 E=3455000

19 A=0.1275 1=0.00767656,0.00095625 E=3180000

20 A=0.72 I=0.0864,0.0864 E=3455000

21 A=0.72 1=0.0864,0.0864 E=3180000

22 A=0.51=0.04167,0.04167 E=3180000

23 A=0.32 I=0.01707,0.01707 E=3180000

24 A=0.18 1=0.0054,0.0054 E=3180000

11101 M=16 LP=2,0 MS=22,122 G=8,1,100,100,100,100
10 901 1001 M=17 MS=922,1022 G=32,1,100,100,100,100
43 2 102 M=1 MS=22,122 G=8,1,100,100,100,100

52 902 1002 M=2 MS=922,1022 G=32,1,100,100,100,100
85 3 103 M=1 MS8=22,122 G=8,1,100,100,100,100

94 903 1003 M=2 MS=922,1022 G=32,1,100,100,100,100
127 4 104 M=1 MS=22,122 G=8,1,100,100,100,100

136 904 1004 M=2 MS=922,1022 G=32,1,100,100,100,100
169 5 105 M=3 LP=-2,0 MS=22,122 G=8,1,100,100,100,100
178 905 1005 M=4 MS=922,1022 G=32,1,100,100,100,100
211 6 106 M=1 LP=3,0 MS=22,122 G=8,1,100,100,100,100
220 906 1006 M=2 MS=922,1022 G=32,1,100,100,100,100
253 7 107 M=1 MS=22,122 G=8,1,100,100,100,100

262 907 1007 M=2 MS=922,1022 G=32,1,100,100,100,100
295 8 108 M=1 MS=22,122 G=8,1,100,100,100,100

304 908 1008 M=2 MS=922,1022 G=32,1,100,100,100,100
337 9 109 M=1 MS=22,122 G=8,1,100,100,100,100

346 909 1009 M=2 MS=922,1022 G=32,1,100,100,100,100
379 10 110 M=1 MS=22,122 G=8,1,100,100,100,100

388 910 1010 M=2 MS=922,1022 G=32,1,100,100,100,100
421 11 111 M=1 MS=22,122 G=8,1,100,100,100,100

430 911 1011 M=2 MS=922,1022 G=32,1,100,100,100,100
463 12 112 M=1 MS=22,122 G=8,1,100,100,100,100

472 912 1012 M=2 MS=922,1022 G=32,1,100,100,100,100
505 13 113 M=16 MS=22,122 G=8,1,100,100,100,100

514 913 1013 M=17 MS=922,1022 G=32,1,100,100,100,100
547 14 114 M=11 MS=22,122 G=8,1,100,100,100,100

556 914 1014 M=12 MS=922,1022 G=9,1,100,100,100,100
566 1914 2014 M=13 MS=1922,2022 G=7,1,100,100,100,100
574 2714 2814 M=14 MS=2722,2822 G=7,1,100,100,100,100
582 3514 3614 M=15 MS=3522,3622 G=6,1,100,100,100,100
589 15 115 M=11 MS=22,122 G=8,1,100,100,100,100

598 915 1015 M=12 MS=922,1022 G=9,1,100,100,100,100
608 1915 2015 M=13 MS=1922,2022 G=7,1,100,100,100,100



616 2715 2815 M=14 MS=2722,2822 G=7,1,100,100,100,100
624 3515 3615 M=15 MS=3522,3622 G=6,1,100,100,100,100
631 16 116 M=11 MS=22,122 G=8,1,100,100,100,100

640 916 1016 M=12 MS=922,1022 G=9,1,100,100,100,100

650 1916 2016 M=13 MS=1922,2022 G=7,1,100,100,100,100
658 2716 2816 M=14 MS=2722,2822 G=7,1,100,100,100,100
666 3516 3616 M=15 MS=3522,3622 G=6,1,100,100,100,100
673 17 117 M=20 MS=22,122 G=8,1,100,100,100,100

682 917 1017 M=21 MS=922,1022 G=9,1,100,100,100,100

692 1917 2017 M=22 MS=1922,2022 G=7,1,100,100,100,100
700 2717 2817 M=23 MS=2722,2822 G=7,1,100,100,100,100
708 3517 3617 M=24 MS=3522,3622 G=6,1,100,100,100,100
CKIRISLER

715 101 102 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
724 1001 1002 M=6 MS=1022,1022 G=32,1,100,100,100,100
757 102 103 M=5 MS=122,122 G=8,1,100,100,100,100

766 1002 1003 M=6 MS=1022,1022 G=32,1,100,100,100,100
799 103 104 M=5 MS=122,122 G=8,1,100,100,100,100

808 1003 1004 M=6 MS=1022,1022 G=32,1,100,100,100,100
841 104 105 M=5 MS=122,122 G=8,1,100,100,100,100

850 1004 1005 M=6 MS=1022,1022 G=32,1,100,100,100,100
883 105 106 M=5 LP=3,0 MS=122,122 G=8,1,100,100,100,100
892 1005 1006 M=6 MS=1022,1022 G=32,1,100,100,100,100
925 106 107 M=5 MS=122,122 G=8,1,100,100,100,100

934 1006 1007 M=6 MS=1022,1022 G=32,1,100,100,100,100
967 107 108 M=5 MS=122,122 G=8,1,100,100,100,100

976 1007 1008 M=6 MS=1022,1022 G=32,1,100,100,100,100
1009 108 109 M=5 MS=122,122 G=8,1,100,100,100,100

1018 1008 1009 M=6 MS=1022,1022 G=32,1,100,100,100,1060
1051 109 110 M=5 MS=122,122 G=8§,1,100,100,100,100

1060 1009 1010 M=6 MS=1022,1022 G=32,1,100,100,100,100
1093 110 111 M=5 MS=122,122 G=8,1,100,100,100,100

1102 1010 1011 M=6 MS=1022,1022 G=32,1,100,100,100,100
1135 111 112 M=5 MS=122,122 G=8,1,100,100,100,100

1144 1011 1012 M=6 MS=1022,1022 G=32,1,100,100,100,100
1177 112 113 M=5 MS=122,122 G=8,1,100,100,100,100

1186 1012 1013 M=6 MS=1022,1022 G=32,1,100,100,100,100
1219 102 114 M=9 MS=122,122 G=8,1,100,100,100,100

1228 1002 1014 M=10 MS=1022,1022 G=32,1,100,100,100,100
1261,114,115 M=9 MS=122,122 G=8,1,100,100,100,100

1270 1014 1015 M=10 MS=1022,1022 G=32,1,100,100,100,100
1303 115 116 M=9 MS=122,122 G=8,1,100,100,100,100

1312 1015 1016 M=10 MS=1022,1022 G=32,1,100,100,100,100
1345 116 117 M=9 MS=122,122 G=8,1,100,100,100,100

1354 1016 1017 M=10 MS=1022,1022 G=32,1,100,100,100,100
1387 114 107 M=7 LP=2,0 MS=122,122 G=8,1,100,100,100,100
1396 1014 1007 M=8 MS=1022,1022 G=32,1,100,100,100,100
1429 115 109 M=7 MS=122,122 G=8,1,100,100,100,100

1438 1015 1009 M=8 MS=1022,1022 G=32,1,100,100,100,100
1471 116 111 M=7 MS=122,122 G=8,1,100,100,100,100

1480 1016 1011 M=8 MS=1022,1022 G=32,1,100,100,100,100
1513 117 113 M=18 MS=122,122 G=8,1,100,100,100,100

1522 1017 1013 M=19 MS=1022,1022 G=32,1,100,100,100,100
1555 118 114 M=7 MS=122,122 G=8§,1,100,100,100,100

1564 1018 1014 M=8 MS=1022,1022 G=32,1,100,100,100,100
1597 119 115 M=7 MS=122,122 G=8,1,100,100,100,100

1606 1019 1015 M=8 MS=1022,1022 G=32,1,100,100,100,100
1639 120 116 M=7 MS=122,122 G=8,1,100,100,100,100

1648 1020 1016 M=8 MS=1022,1022 G=32,1,100,100,100,100
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1681 121 117 M=18 MS=122,122 G=8,1,100,100,100,100
1690 1021 1017 M=19 MS=1022,1022 G=32,1,100,100,100,100

LOADS

122 L=1F=0.397,0,0,0,0,0
222 F=0.793
322 F=1.190
422 F=1.587
522 F=1.984
622 F=2.380
722 F=2.17717
822 F=3.174
922 F=3.570
1022 F=3.967
1122 F=4.364
1222 F=4.761
1322 F=5.157
1422 F=5.554
1522 F=5.951
1622 F=6.347
1722 F=6.744
1822 F=7.141
1922 F=7.538
2022 F=7.934
2122 F=8.331
2222 F=8.728
2322 F=9.125
2422 F=9.521
2522 F=9.918
2622 F=10.315
2722 F=10.711
2822 F=11.108
2922 F=11.505
3022 F=11.902
3122 F=12.298
3222 F=12.695
3322 F=13.092
3422 F=13.488
3522 F=13.885
3622 F=14.282
3722 F=14.679
3822 F=15.075
3922 F=15.472
4022 F=15.869
4122 F=16.265
4222 F=16.662

SELECT

NT=5ID=1,42,5 SWw=l
NT=51D=43,84,5 SW=1
NT=5 ID=85,126,5 SW=1
NT=5 ID=127,168,5 SW=1
NT=5 ID=169,210,5 SW=1
NT=5 ID=211,252,5 SW=1
NT=5 [D=253,294,5 SW=1
NT=5 ID=295,336,5 SW=1
NT=5 ID=337,378,5 SW=1
NT=5 ID=379,420,5 SW=1



NT=5 ID=421,462,5 SW=1
NT=5 ID=463,504,5 SW=1
NT=5 ID=505,546,5 SW=1

ORNEK 2 Y DOGRULTUSUNDA YATAY YUKLER ALTINDA KESIN COZUM
SYSTEM
L=1

JOINTS

1 X=0Y=0Z=0

4 X=9 G=1,4,1

5X=12.2 Y=0Z=0

101 X=0 Y=0 Z=3.3

4101 Z=135.3 G=101,4101,100
4201 Z=138.6 F=1,4,42,1,100
6X=122Y=3.27=0

13 Y=24.2 G=6,13,1

106 X=12.2 Y=3.2 Z=3.3

4106 Z=135.3 G=106,4106,100
4206 Z=138.6 F=6,7,42,1,100
14 X=3 Y=6.2 Z=0

17 Y=24.2 G=14,17,1

114 X=3 Y=6.2 Z=3.3

4114 Z=135.3 G=114,4114,100
4214 Z=138.6 F=14,3,42,1,100
118 X=0 Y=6.2 Z=3.3

121 X=0 Y=24.2 Z=3.3 G=118,121,1
218 X=0 Y=6.2 Z=6.6

4118 Z=135.3 G=218,4118,100
4218 Z=138.6 F=118,3,41,1,100

22 X=6.1Y=24.2Z=0 :MASTER JOINT
122 X=6.1 Y=24.2 Z=3.3 :MASTER JOINT
4222 7Z=138.6 G=122,4222,100 :MASTER JOINTS
RESTRAINTS

1,17,1 R=1,1,1,1,1,1

22 R=1,1,1,1,1,1

101,4201,100 R=1,1,0,0,1,1
102,4202,100 R=1,1,0,0,1,1
103,4203,100 R=1,1,0,0,1,1
104,4204,100 R=1,1,0,0,1,1
105,4205,100 R=1,1,0,0,1,1
106,4206,100 R=1,1,0,0,1,1
107,4207,100 R=1,1,0,0,1,1
108,4208,100 R=1,1,0,0,1,1
109,4209,100 R=1,1,0,0,1,1
110,4210,100 R=1,1,0,0,1,1
111,4211,100 R=1,1,0,0,1,1
112,4212,100 R=1,1,0,0,1,1
113,4213,100 R=1,1,1,0,1,1
114,4214,100 R=1,1,0,0,1,1
115,4215,100 R=1,1,0,0,1,1
116,4216,100 R=1,1,0,0,1,1
117,4217,100 R=1,1,1,0,1,1
118,4218,100 R=1,1,0,1,1,1
119,4219,100 R=1,1,0,1,1,1
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120,4220,100 R=1,1,0,1,1,1

121,4221,100 R=1,1,1,1,1,1

122,4222,100 R=1,0,1,1,1,1

FRAME

NM=24

1 SH=R T=1.0,0.6 E=3455000

2 SH=R T=1.0,0.6 E=3180000

3 A=0.6 I=0.05,0.05 E=3455000

4 A=0.6 1=0.05,0.05 E=3180000

5 SH=R T=0.85,0.6 E=3455000

6 SH=R T=0.85,0.6 E=3180000

7 SH=R T=0.85,0.3 E=3455000

8 SH=R T=0.85,0.3 E=3180000

9 SH=R T=0.60,0.30 E=3455000

10 SH=R T=0.6,0.30 E=3180000

11 SH=R T=1.2,1.2 E=3455000

12 SH=R T=1.2,1.2 E=3180000

13 SH=R T=1.0,1.0 E=3180000

14 SH=R T=0.8,0.8 E=3180000

15 SH=R T=0.6,0.6 E=3180000

16 A=0.3 1=0.025,0.009 E=3455000

17 A=0.3 I=0.025,0.009 E=3180000

18 A=0.1275 1=0.00767656,0.00095625 E=3455000

19 A=0.1275 1=0.00767656,0.00095625 E=3180000

20 A=0.72 1=0.0864,0.0864 E=3455000

21 A=0.72 1=0.0864,0.0864 E=3180000

22 A=0.5 1=0.04167,0.04167 E=3180000

23 A=0.32 1=0.01707,0.01707 E=3180000

24 A=0.18 [=0.0054,0.0054 E=3180000

11101 M=16 LP=2,0 MS=22,122 G=8,1,100,100,100,100
10 901 1001 M=17 MS=922,1022 G=32,1,100,100,100,100
43 2 102 M~=1 MS=22,122 G=8,1,100,100,100,100

52 902 1002 M=2 MS=922,1022 G=32,1,100,100,100,100
85 3 103 M=1 MS=22,122 G=8,1,100,100,100,100

94 903 1003 M=2 MS=922,1022 G=32,1,100,100,100,100
127 4 104 M=1 MS=22,122 G=8,1,100,100,100,100

136 904 1004 M=2 MS=922,1022 G=32,1,100,100,100,100
169 5 105 M=3 LP=-2,0 MS=22,122 G=8,1,100,100,100,100
178 905 1005 M=4 MS=922,1022 G=32,1,100,100,100,100
211 6 106 M=1 LP=3,0 MS=22,122 G=8,1,100,100,100,100
220 906 1006 M=2 MS=922,1022 G=32,1,100,100,100,100
253 7 107 M=1 MS=22,122 G=8,1,100,100,100,100

262 907 1007 M=2 MS=922,1022 G=32,1,100,100,100,100
295 8 108 M=1 MS=22,122 G=8,1,100,100,100,100

304 908 1008 M=2 MS=922,1022 G=32,1,100,100,100,100
337 9 109 M=1 MS=22,122 G=8,1,100,100,100,160

346 909 1009 M=2 MS=922,1022 G=32,1,100,100,100,100
379 10 110 M=1 MS=22,122 G=8,1,100,100,100,100

388 910 1010 M=2 MS=922,1022 G=32,1,100,100,100,100
421 11 111 M=1 MS=22,122 G=8,1,100,100,100,100

430 911 1011 M=2 MS=922,1022 G=32,1,100,100,100,100
463 12 112 M=1 MS=22,122 G=8§,1,100,100,100,100

472 912 1012 M=2 MS=922,1022 G=32,1,100,100,100,100
505 13 113 M=16 MS=22,122 G=8,1,100,100,100,100

514 913 1013 M=17 MS=922,1022 G=32,1,100,100,100,100
547 14 114 M=11 MS=22,122 G=8§,1,100,100,100,100

556 914 1014 M=12 MS=922,1022 G=9,1,100,100,100,100
566 1914 2014 M=13 MS=1922,2022 G=7,1,100,100,100,100
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574 2714 2814 M=14 MS§=2722 2822 G=7,1,100,100,100,100
582 3514 3614 M=15 MS8=3522,3622 G=6,1,100,100,100,100
589 15 115 M=11 MS=22,122 G=8,1,100,100,100,100

598 915 1015 M=12 MS=922,1022 G=9,1,100,100,100,100

608 1915 2015 M=13 MS=1922,2022 G=7,1,100,100,100,100
616 2715 2815 M=14 MS=2722,2822 G=7,1,100,100,100,100
624 3515 3615 M=15 MS=3522,3622 G=6,1,100,100,100,100
631 16 116 M=11 MS=22,122 G=8,1,100,100,100,100

640 916 1016 M=12 MS=922,1022 G=9,1,100,100,100,100

650 1916 2016 M=13 MS=1922,2022 G=7,1,100,100,100,100
658 2716 2816 M=14 M5=2722,2822 G=7,1,100,100,100,100
666 3516 3616 M=15 MS=3522,3622 G=6,1,100,100,100,100
673 17 117 M=20 MS=22,122 G=8,1,100,100,100,100

682 917 1017 M=21 MS=922,1022 G=9,1,100,100,100,100

692 1917 2017 M=22 MS=1922,2022 G=7,1,100,100,100,100
700 2717 2817 M=23 MS=2722,2822 G=7,1,100,100,100,100
708 3517 3617 M=24 MS=3522,3622 G=6,1,100,100,100,100

C KIRISLER

715 101 102 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
724 1001 1002 M=6 MS=1022,1022 G=32,1,100,100,100,100
757 102 103 M=5 MS=122,122 G=8§,1,100,100,100,100

766 1002 1003 M=6 MS=1022,1022 G=32,1,100,100,100,100
799 103 104 M=5 MS=122,122 G=8,1,100,100,100,100

808 1003 1004 M=6 MS=1022,1022 G=32,1,100,100,100,100
841 104 105 M=5 MS=122,122 G=8,1,100,100,100,100

850 1004 1005 M=6 MS=1022,1022 G=32,1,100,100,100,100
883 105 106 M=5 LP=3,0 MS=122,122 G=8,1,100,100,100,100
892 1005 1006 M=6 MS=1022,1022 G=32,1,100,100,100,100
925 106 107 M=5 MS=122,122 G=8,1,100,100,100,100

934 1006 1007 M=6 MS=1022,1022 G=32,1,100,100,100,100
967 107 108 M=5 MS=122,122 G=8,1,100,100,100,100

976 1007 1008 M=6 MS=1022,1022 G=32,1,100,100,100,100
1009 108 109 M=5 MS=122,122 G=8,1,100,100,100,100

1018 1008 1009 M=6 MS=1022,1022 G=32,1,100,100,100,100
1051 109 110 M=5 MS=122,122 G=8§,1,100,100,100,100

1060 1009 1010 M=6 MS=1022,1022 G=32,1,100,100,100,100
1093 110 111 M=5 MS=122,122 G=8,1,100,100,100,100

1102 1010 1011 M=6 MS=1022,1022 G=32,1,100,100,100,100
1135 111 112 M=5 MS=122,122 G=8,1,100,100,100,100

1144 1011 1012 M=6 MS=1022,1022 G=32,1,100,100,100,100
1177 112 113 M=5 MS8=122,122 G=8,1,100,100,100,100

1186 1012 1013 M=6 MS=1022,1022 G=32,1,100,100,100,100
1219 102 114 M=9 MS=122,122 G=8,1,100,100,100,100

1228 1002 1014 M=10 MS=1022,1022 G=32,1,100,100,100,100
1261,114,115 M=9 MS=122,122 G=8§,1,100,100,100,100

1270 1014 1015 M=10 MS=1022,1022 G=32,1,100,100,100,100
1303 115 116 M=9 MS=122,122 G=8,1,100,100,100,100

1312 1015 1016 M=10 MS=1022,1022 G=32,1,100,100,100,100
1345 116 117 M=9 MS=122,122 G=8,1,100,100,100,100

1354 1016 1017 M=10 MS=1022,1022 G=32,1,100,100,100,100
1387 114 107 M=7 LP=2,0 MS=122,122 G=8,1,100,100,100,100
1396 1014 1007 M=8 MS=1022,1022 G=32,1,100,100,100,100
1429 115 109 M=7 M5=122,122 G=8,1,100,100,100,100

1438 1015 1009 M=8 MS=1022,1022 G=32,1,100,100,100,100
1471 116 111 M=7 MS=122,122 G=8,1,100,100,100,100

1480 1016 1011 M=8 MS=1022,1022 G=32,1,100,100,100,100
1513 117 113 M=18 MS=122,122 G=8,1,100,100,100,100

1522 1017 1013 M=19 MS=1022,1022 G=32,1,100,100,100,100
1555 118 114 M=7 MS=122,122 G=8,1,100,100,100,100
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1564 1018 1014 M=8 MS=1022,1022 G=32,1,100,100,100,100
1597 119 115 M=7 MS=122,122 G=8,1,100,100,100,100

1606 1019 1015 M=8 MS=1022,1022 G=32,1,100,100,100,100
1639 120 116 M=7 MS=122,122 G=8,1,100,100,100,100

1648 1020 1016 M=8 MS=1022,1022 G=32,1,100,100,100,100
1681 121 117 M=18 MS=122,122 G=8,1,100,100,100,100

1690 1021 1017 M=19 MS=1022,1022 G=32,1,100,100,100,100

LOADS

122

L=1 F=0,0.397,0,0,0,0

222 F=0,0.793
322 F=0,1.190
422 F=0,1.587
522 F=0,1.984
622 F=0,2.380
722 F=0,2.777
822 F=0,3.174
922 F=0,3.570
1022 F=0,3.967
1122 F=0,4.364
1222 F=0,4.761
1322 F=0,5.157
1422 F=0,5.554
1522 F=0,5.951
1622 F=0,6.347
1722 F=0,6.744
1822 F=0,7.141
1922 F=0,7.538
2022 F=0,7.934
2122 F=0,8.331
2222 F=0,8.728
2322 F=0,9.125
2422 F=0,9.521
2522 F=0,9.918
2622 F=0,10.315
2722 F=0,10.711
2822 F=0,11.108
2922 F=0,11.505
3022 F=0,11.902
3122 F=0,12.298
3222 F=0,12.695
3322 F=0,13.092
3422 F=0,13.488
3522 F=0,13.885
3622 F=0,14.282
3722 F=0,14.679
3822 F=0,15.075
3922 F=0,15.472
4022 F=0,15.869
4122 F=0,16.265
4222 F=0,16.662

SELECT
NT=5 ID=1,42,5

NT=51D=43,84,5 SW=1
NT=5 ID=85,126,5 SW=1
NT=5 ID=127,168,5 SW=1
NT=5 ID=169,210,5 SW=1
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NT=5 ID=211,252,5 SW=1
NT=5 ID=253,294,5 SW=1
NT=5 ID=295,336,5 SW=1
NT=5 ID=337,378,5 SW=1
NT=5 ID=379,420,5 SW=1
NT=5 ID=421,462,5 SW=1
NT=5 ID=463,504,5 SW=1
NT=5 ID=505,546,5 SW=1

ORNEK 3 X DOGRULTUSUNDA YATAY YUKLER ALTINDA KESIN COZUM
SYSTEM
L=1

JOINTS

1X=0Y=02Z=0

4 X=9 G=1,4,1

5X=12.2 Y=02Z<0

101 X=0 Y=0 Z=3.3

4101 Z=135.3 G=101,4101,100
4201 Z=138.6 F=1,4,42,1,100
6 X=12.2 Y=3.2 Z=0

9Y=12.2 G=6,9,1

106 X=12.2 Y=3.2 Z=3.3

4106 Z=135.3 G=106,4106,100
4206 Z=138.6 F=6,3,42,1,100
14 X=6 Y=6.2 Z=0

15Y=12.2

114 X=6 Y=6.2 2=3.3

4114 Z=135.3 G=114,4114,100
4214 Z=138.6 F=14,1,42,1,100
18 X=0 Y=6.2 Z=0

4218 Z=138.6 G=18,4218,100
19 X=0Y=12.2Z=0

4219 Z=138.6 G=19,4219,100

22 X=0 Y=3 Z=0 ‘MASTER JOINT
122 X=0 Y=3 Z=33 ‘MASTER JOINT
4222 7Z=138.6 G=122,4222,100 :MASTER JOINTS
iIESTRAINTS

1,9,1 R=1,1,1,1,1,

1,1,1,1,1
14,15,1 R=1,1,1,1,1,1
18,19,1 R=1,1,1,1,1,1
22 R=1,1,1,1,1,1
101,4201,100 R=1,1,1,1,0,1
102,4202,100 R=1,1,0,1,0,1
103,4203,100 R=1,1,0,1,0,1
104,4204,100 R=1,1,0,1,0,1
105,4205,100 R=1,1,0,1,0,1
106,4206,100 R=1,1,0,1,0,1
107,4207,100 R=1,1,0,1,0,1
108,4208,100 R=1,1,0,1,0,1
109,4209,100 R=1,1,0,1,0,1
114,4214,100 R=1,1,0,1,0,1
115,4215,100 R=1,1,0,1,0,1
118,4218,100 R=1,1,1,1,0,1
119,4219,100 R=1,1,1,1,0,1
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122,4222,100 R=0,1,1,1,1,1

FRAME

NM=24

1 SH=R T=1.0,0.6 E=3455000

2 SH=R T=1.0,0.6 E=3180000

3 A=0.6 1=0.05,0.05 E=3455000

4 A=0.6 1=0.05,0.05 E=3180000

5 SH=R T=0.85,0.6 E=3455000

6 SH=R T=0.85,0.6 E=3180000

7 SH=R T=0.85,0.3 E=3455000

8 SH=R T=0.85,0.3 E=3180000

9 SH=R T=0.60,0.30 E=3455000

10 SH=R T=0.6,0.30 E=3180000

11 SH=R T=1.2,1.2 E=3455000

12 SH=R T=1.2,1.2 E=3180000

13 SH=R T=1.0,1.0 E=3180000

14 SH=R T=0.8,0.8 E=3180000

15 SH=R T=0.6,0.6 E=3180000

16 A=0.3 1=0.025,0.009 E=3455000

17 A=0.3 I=0.025,0.009 E=3180000

18 A=0.09 [=0.0027,0.000675 E=3455000

19 A=0.09 1=0.0027,0.000675 E=3180000

20 A=0.72 1=0.0864,0.0864 E=3455000

21 A=0.72 I=0.0864,0.0864 E=3180000

22 A=0.5 1=0.04167,0.04167 E=3180000

23 A=0.32 1=0.01707,0.01707 E=3180000

24 A=0.18 1=0.0054,0.0054 E=3180000

C *%kkkk

11101 M=16 LP=2,0 MS=22,122 G=8,1,100,100,100,100
10 901 1001 M=17 MS=922,1022 G=32,1,100,100,100,100
43 2 102 M=1 MS=22,122 G=8,1,100,100,100,100

52 902 1002 M=2 MS=922,1022 G=32,1,100,100,100,100

85 3 103 M=1 MS=22,122 G=8,1,100,100,100,100

94 903 1003 M=2 MS=922,1022 G=32,1,100,100,100,100
127 4 104 M=1 MS=22,122 G=8,1,100,100,100,100

136 904 1004 M=2 MS=922,1022 G=32,1,100,100,100,100
169 5 105 M=3 LP=2,0 MS=22,122 G=8,1,100,100,100,100
178 905 1005 M=4 MS=922,1022 G=32,1,100,100,100,100
211 6 106 M=1 LP=3,0 MS=22,122 G=8,1,100,100,100,100
220 906 1006 M=2 MS=922,1022 G=32,1,100,100,100,100
253 7 107 M=1 MS=22,122 G=8,1,100,100,100,100

262 907 1007 M=2 MS=922,1022 G=32,1,100,100,100,100
295 8 108 M=1 MS=22,122 G=8,1,100,100,100,100

304 908 1008 M=2 MS=922,1022 G=32,1,100,100,100,100
337 9 109 M=16 MS=22,122 G=8,1,100,100,100,100

346 909 1009 M=17 MS=922,1022 G=32,1,100,100,100,100
547 14 114 M=11 MS=22,122 G=8,1,100,100,100,100

556 914 1014 M=12 MS=922,1022 G=9,1,100,100,100,100
566 1914 2014 M=13 MS=1922,2022 G=17,1,100,100,100,100
574 2714 2814 M=14 MS=2722,2822 G=7,1,100,100,100,100
582 3514 3614 M=15 MS=3522,3622 G=6,1,100,100,100,100
589 15 115 M=20 MS=22,122 G=8,1,100,100,100,100

598 915 1015 M=21 MS=922,1022 G=9,1,100,100,100,100
608 1915 2015 M=22 MS=1922,2022 G=7,1,100,100,100,100
616 2715 2815 M=23 MS=2722,2822 G=17,1,100,100,100,100
624 3515 3615 M=24 MS=3522,3622 G=6,1,100,100,100,100
631 18 118 M=20 MS=22,122 G=8,1,100,100,100,100

640 918 1018 M=21 M§=922,1022 G=9,1,100,100,100,100



72

650 1918 2018 M=22 MS=1922,2022 G=7,1,100,100,100,100
658 2718 2818 M=23 MS=2722,2822 G=17,1,100,100,100,100
666 3518 3618 M=24 MS=3522,3622 G=6,1,100,100,100,100
673 19 119 M=20 MS=22,122 G=8,1,100,100,100,100

682 919 1019 M=21 MS$=922,1022 G=9,1,100,100,100,100

692 1919 2019 M=22 MS=1922,2022 G=7,1,100,100,100,100
700 2719 2819 M=23 MS=2722,2822 G=7,1,100,100,100,100
708 3519 3619 M=24 MS=3522,3622 G=6,1,100,100,100,100

C KIRISLER

715 101 102 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
724 1001 1002 M=6 MS=1022,1022 G=32,1,100,100,100,100
757 102 103 M=5 MS=122,122 G=8,1,100,100,100,100

766 1002 1003 M=6 MS=1022,1022 G=32,1,100,100,100,100
799 103 104 M=5 MS=122,122 G=8,1,100,100,100,100

808 1003 1004 M=6 MS=1022,1022 G=32,1,100,100,100,100
841 104 105 M=5 MS=122,122 G=8,1,100,100,100,100

850 1004 1005 M=6 MS=1022,1022 G=32,1,100,100,100,100
883 105 106 M=5 LP=3,0 MS=122,122 G=8,1,100,100,100,100
892 1005 1006 M=6 MS=1022,1022 G=32,1,100,100,100,100
925 106 107 M=5 MS=122,122 G=8,1,100,100,100,100

934 1006 1007 M=6 MS=1022,1022 G=32,1,100,100,100,100
967 107 108 M=5 MS=122,122 G=8,1,100,100,100,100

976 1007 1008 M=6 MS=1022,1022 G=32,1,100,100,100,100
1009 108 109 M=5 MS=122,122 G=3,1,100,100,100,100

1018 1008 1009 M=6 MS=1022,1022 G=32,1,100,100,100,100
1219 103 114 M=9 MS=122,122 G=8,1,100,100,100,100

1228 1003 1014 M=10 MS=1022,1022 G=32,1,100,100,100,100
1261,114,115 M=9 MS=122,122 G=8,1,100,100,100,100

1270 1014 1015 M=10 MS=1022,1022 G=32,1,100,100,100,100
1303 101 118 M=18 MS=122,122 G=8,1,100,100,100,100

1312 1001 1018 M=19 MS=1022,1022 G=32,1,100,100,100,100
1345 118 119 M=18 MS=122,122 G=8,1,100,100,100,100

1354 1018 1019 M=19 MS=1022,1022 G=32,1,100,100,100,100
1387 114 107 M=9 LP=2,0 MS=122,122 G=8§,1,100,100,100,100
1396 1014 1007 M=10 MS=1022,1022 G=32,1,100,100,100,100
1429 115 109 M=18 MS=122,122 G=8,1,100,100,100,100

1438 1015 1009 M=19 MS=1022,1022 G=32,1,100,100,100,100
1555 118 114 M=9 MS=122,122 G=8,1,100,100,100,100

1564 1018 1014 M=10 MS=1022,1022 G=32,1,100,100,100,100
1597 119 115 M=18 MS=122,122 G=8,1,100,100,100,100

1606 1019 1015 M=19 MS=1022,1022 G=32,1,100,100,100,100

LOADS

122 L~=1F=0.397,0,0,0,0,0
222 F=0.793
322 F=1.190
422 F=1.587
522 F=1.984
622 F=2.380
722 F=2.777
822 F=3.174
922 F=3.570
1022 F=3.967
1122 F=4.364
1222 F=4.761
1322 F=5.157
1422 F=5.554
1522 F=5.951
1622 F=6.347
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1722 F=6.744
1822 F=7.141
1922 F=7.538
2022 F=7.934
2122 F=8.331
2222 F=8.728
2322 F=9.125
2422 F=9.521
2522 F=9.918
2622 F=10.315
2722 F=10.711
2822 F=11.108
2922 F=11.505
3022 F=11.902
3122 F=12.298
3222 F=12.695
3322 F=13.092
3422 F=13.488
3522 F=13.885
3622 F=14.282
3722 F=14.679
3822 F=15.075
3922 F=15.472
4022 F=15.869
4122 F=16.265
4222 F=16.662

SELECT

NT=5ID=1,42,5 SWw=1
NT=51D=43,84,5 SW=1
NT=5 ID=85,126,5 SW=1
NT=5 ID=127,168,5 SW=1
NT=5 ID=169,210,5 SW=1
NT=5 ID=211,252,5 SW=1
NT=5 ID=253,294,5 SW=1
NT=5 ID=295,336,5 SW=1
NT=5 ID=337,378,5 SW=1

ORNEK 4 X DOGRULTUSUNDA YATAY YUKLER ALTINDA KESIN COZUM
SYSTEM
L=1

JOINTS

1 X=8Y=02Z=0

4 X=14 G=1,4,1

5X=16 Y=0Z=0

101 X=8 Y=0 Z=3.3

4101 Z=135.3 G=101,4101,100
4201 Z=138.6 F=1,4,42,1,100
6 X=16 Y=2 Z=0

13 Y=16 G=6,13,1

106 X=16 Y=2 Z=3.3

4106 Z=135.3 G=106,4106,100
4206 Z=138.6 F=6,7,42,1,100
14 X=0 Y=0 Z=0

17 X=6 G=14,17,1

114 X=0 Y=0 Z=3.3
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4114 Z=135.3 G=114,4114,100

4214 Z=138.6 F=14,3,42,1,100

18 X=8 Y=8 Z=0

4218 Z=138.6 G=18,4218,100

19 Y=16 Z=0

4219 Z=138.6 G=19,4219,100

20 X=0 Y=8 Z=0

4220 Z=138.6 G=20,4220,100

21 Y=16 Z=0

4221 Z=138.6 G=21,4221,100

22 X=0Y=4Z<0 :MASTER JOINT
122 X=0 Y=4 Z=3.3 :MASTER JOINT
4222 Z=138.6 G=122,4222,100 :MASTER JOINTS

RESTRAINTS

1,22,1 R=1,1,1,1,1,1
101,4201,100 R=1,1,0,1,0,1
102,4202,100 R=1,1,0,1,0,1
103,4203,100 R=1,1,0,1,0,1
104,4204,100 R=1,1,0,1,0,1
105,4205,100 R=1,1,0,1,0,1
106,4206,100 R=1,1,0,1,0,1
107,4207,100 R=1,1,0,1,0,1
108,4208,100 R=1,1,0,1,0,1
109,4209,100 R=1,1,0,1.,0,1
110,4210,100 R=1,1,0,1,0,1
111,4211,100 R=1,1,0,1,0,1
112,4212,100 R=1,1,0,1,0,1
113,4213,100 R=1,1,0,1,0,1
114,4214,100 R=1,1,1,1,0,1
115,4215,100 R=1,1,0,1,0,1
116,4216,100 R=1,1,0,1,0,1
117,4217,100 R=1,1,0,1,0,1
118,4218,100 R=1,1,0,1,0,1
119,4219,100 R=1,1,0,1,0,1
120,4220,100 R=1,1,1,1,0,1
121,4221,100 R=1,1,1,1,0,1
122,4222,100 R=0,1,1,1,1,1

FRAME

NM=24

1 SH=R T=0.8,0.6 E=3455000

2 SH=R T=0.8,0.6 E=3180000

3 A=0.48 1=0.0256,0.0256 E=3455000
4 A=0.48 1=0.0256,0.0256 E=3180000
5 SH=R T=0.85,0.6 E=3455000

6 SH=R T=0.85,0.6 E=3180000

7 SH=R T=0.85,0.3 E=3455000

8 SH=R T=0.85,0.3 E=3180000

9 SH=R T=0.60,0.30 E=3455000

10 SH=R T=0.6,0.30 E=3180000

11 SH=R T=1.2,1.2 E=3455000

12 SH=R T=1.2,1.2 E=3180000

13 SH=R T=1.0,1.0 E=3180000

14 SH=R T=0.8,0.8 E=3180000

15 SH=R T=0.6,0.6 E=3180000

16 A=0.24 1=0.0128,0.0072 E=3455000
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17 A=0.24 1=0.0128,0.0072 E=3180000

18 A=0.1275 [=0.00767656,0.00095625 E=3455000

19 A=0.1275 1=0.00767656,0.00095625 E=3180000

20 A=0.72 1=0.0864,0.0864 E=3455000

21 A=0.72 1=0.0864,0.0864 E=3180000

22 A=0.5 1=0.04167,0.04167 E=3180000

23 A=0.32 1=0.01707,0.01707 E=3180000

24 A=0.18 1=0.0054,0.0054 E=3180000

C ok

11101 M=1LP=2,0 MS=22,122 G=8,1,100,100,100,100

10 901 1001 M=2 MS=922,1022 G=32,1,100,100,100,100

43 2 102 M=1 MS=22,122 G=8,1,100,100,100,100

52 902 1002 M=2 MS=922,1022 G=32,1,100,100,100,100

85 3 103 M=1 MS=22,122 G=8,1,100,100,100,100

94 903 1003 M=2 MS=922,1022 G=32,1,100,100,100,100
127 4 104 M=1 MS=22,122 G=8,1,100,100,100,100

136 904 1004 M=2 MS=922,1022 G=32,1,100,100,100,100
169 5 105 M=3 LP=2,0 MS=22,122 G=8,1,100,100,100,100
178 905 1005 M=4 MS=922,1022 G=32,1,100,100,100,100
211 6 106 M=1 LP=3,0 MS=22,122 G=8,1,100,100,100,100
220 906 1006 M=2 MS=922,1022 G=32,1,100,100,100,100
253 7 107 M=1 MS=22,122 G=8,1,100,100,100,100

262 907 1007 M=2 MS=922,1022 G=32,1,100,100,100,100
295 8 108 M=1 MS=22,122 G=8,1,100,100,100,100

304 908 1008 M=2 MS=922,1022 G=32,1,100,100,100,100
3379 109 M=1 MS=22,122 G=8,1,100,100,100,100

346 909 1009 M=2 MS=922,1022 G=32,1,100,100,100,100
379 10 110 M=1 MS=22,122 G=8,1,100,100,100,100

388 910 1010 M=2 MS=922,1022 G=32,1,100,100,100,100
421 11 111 M=1 MS=22,122 G=8,1,100,100,100,100

430 911 1011 M=2 MS=922,1022 G=32,1,100,100,100,100
463 12 112 M=1 MS=22,122 G=8,1,100,100,100,100

472 912 1012 M=2 MS=922,1022 G=32,1,100,100,100,100
505 13 113 M=16 MS=22,122 G=8,1,100,100,100,100

514 913 1013 M=17 MS=922,1022 G=32,1,100,100,100,100
547 18 118 M=11 MS=22,122 G=8,1,100,100,100,100

556 918 1018 M=12 MS=922,1022 G=9,1,100,100,100,100
566 1918 2018 M=13 MS=1922,2022 G=7,1,100,100,100,100
574 2718 2818 M=14 MS=2722,2822 G=7,1,100,100,100,100
582 3518 3618 M=15 MS=3522,3622 G=6,1,100,100,100,100
589 19 119 M=20 MS=22,122 G=8,1,100,100,100,100

598 919 1019 M=21 MS=922,1022 G=9,1,100,100,100,100
608 1919 2019 M=22 MS=1922,2022 G=7,1,100,100,100,100
616 2719 2819 M=23 MS=2722,2822 G=7,1,100,100,100,100
624 3519 3619 M=24 MS=3522,3622 G=6,1,100,100,100,100
631 20 120 M=20 MS=22,122 G=8,1,100,100,100,100

640 920 1020 M=21 MS=922,1022 G=9,1,100,100,100,100
650 1920 2020 M=22 MS=1922,2022 G=7,1,100,100,100,100
658 2720 2820 M=23 MS=2722,2822 G=7,1,100,100,100,100
666 3520 3620 M=24 MS=3522,3622 G=6,1,100,100,100,100
673 21 121 M=20 MS=22,122 G=8,1,100,100,100,100

682 921 1021 M=21 MS=922,1022 G=9,1,100,100,100,100
692 1921 2021 M=22 MS=1922,2022 G=7,1,100,100,100,100
700 2721 2821 M=23 MS=2722,2822 G=7,1,100,100,100,100
708 3521 3621 M=24 MS=3522,3622 G=6,1,100,100,100,100
1387 14 114 M=16 MS=22,122 G=8,1,100,100,100,100
1396 914 1014 M=17 MS=922,1022 G=32,1,100,100,100,100
1429 15 115 M=1 MS=22,122 G=8,1,100,100,100,100

1438 915 1015 M=2 MS=922,1022 G=32,1,100,100,100,100
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1471 16 116 M=1 MS=22,122 G=8,1,100,100,100,100

1480 916 1016 M=2 MS=922,1022 G=32,1,100,100,100,100
1513 17 117 M=1 MS=22,122 G=8,1,100,100,100,100

1522 917 1017 M=2 MS=922,1022 G=32,1,100,100,100,100
CKIRISLER

715 101 102 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
724 1001 1002 M=6 MS=1022,1022 G=32,1,100,100,100,100
757 102 103 M=5 MS=122,122 G=8,1,100,100,100,100

766 1002 1003 M=6 MS=1022,1022 G=32,1,100,100,100,100
799 103 104 M=5 MS=122,122 G=8,1,100,100,100,100

808 1003 1004 M=6 MS=1022,1022 G=32,1,100,100,100,100
841 104 105 M=5 MS=122,122 G=8,1,100,100,100,100

850 1004 1005 M=6 MS=1022,1022 G=32,1,100,100,100,100
883 105 106 M=5 LP=3,0 MS=122,122 G=8,1,100,100,100,100
892 1005 1006 M=6 MS=1022,1022 G=32,1,100,100,100,100
925 106 107 M=5 MS=122,122 G=8,1,100,100,100,100

934 1006 1007 M=6 MS=1022,1022 G=32,1,100,100,100,100
967 107 108 M=5 MS=122,122 G=8,1,100,100,100,100

976 1007 1008 M=6 MS=1022,1022 G=32,1,100,100,100,100
1009 108 109 M=5 MS=122,122 G=8,1,100,100,100,100

1018 1008 1009 M=6 MS=1022,1022 G=32,1,100,100,100,100
1051 109 110 M=5 MS=122,122 G=8,1,100,100,100,100

1060 1009 1010 M=6 MS=1022,1022 G=32,1,100,100,100,100
1093 110 111 M=5 MS=122,122 G=8,1,100,100,100,100

1102 1010 1011 M=6 MS=1022,1022 G=32,1,100,100,100,100
1135 111 112 M=5 MS=122,122 G=8,1,100,100,100,100

1144 1011 1012 M=6 MS=1022,1022 G=32,1,100,100,100,100
1177 112 113 M=5 MS=122,122 G=8,1,100,100,100,100

1186 1012 1013 M=6 MS=1022,1022 G=32,1,100,100,100,100
C Fkkkiokkkkkkk

1219 114 115 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
1228 1014 1015 M=6 MS=1022,1022 G=32,1,100,100,100,100
1261 115 116 M=5 MS=122,122 G=8,1,100,100,100,100

1270 1015 1016 M=6 MS=1022,1022 G=32,1,100,100,100,100
1303 116 117 M=5 MS=122,122 G=8,1,100,100,100,100

1312 1016 1017 M=6 MS=1022,1022 G=32,1,100,100,100,100
1345 117 101 M=5 MS=122,122 G=8,1,100,100,100,100

1354 1017 1001 M=6 MS=1022,1022 G=32,1,100,100,100,100
1555 118 109 M=7 MS=122,122 G=8,1,100,100,100,100

1564 1018 1009 M=8 MS=1022,1022 G=32,1,100,100,100,100
1597 119 113 M=18 MS=122,122 G=8,1,100,100,100,100

1606 1019 1013 M=19 MS=1022,1022 G=32,1,100,100,100,100
1639 120 118 M=7 MS=122,122 G=8,1,100,100,100,100

1648 1020 1018 M=8 MS=1022,1022 G=32,1,100,100,100,100
1681 121 119 M=18 MS=122,122 G=8,1,100,100,100,100

1690 1021 1019 M=19 MS=1022,1022 G=32,1,100,100,100,100
1723 101 118 M=7 LP=3,0 MS=122,122 G=8,1,100,100,100,100
1732 1001 1018 M=8 MS=1022,1022 G=32,1,100,100,100,100
1765 118 119 M=7 MS=122,122 G=8,1,100,100,100,100

1774 1018 1019 M=8 MS=1022,1022 G=32,1,100,100,100,100
1807 114 120 M=18 MS=122,122 G=8,1,100,100,100,100

1816 1014 1020 M=19 MS=1022,1022 G=32,1,100,100,100,100
1849 120 121 M=18 MS=122,122 G=8,1,100,100,100,100

1858 1020 1021 M=19 MS=1022,1022 G=32,1,100,100,100,100

LOADS

122 L~1F=0.397,0,0,0,0,0
222 F=0.793

322 F=1.190



422 F=1.587
522 F=1.984
622 F=2.380
722 F=2.777
822 F=3.174
922 F=3.570
1022 F=3.967
1122 F=4.364
1222 F=4.761
1322 F=5.157
1422 F=5.554
1522 F=5.951
1622 F=6.347
1722 F=6.744
1822 F=7.141
1922 F=7.538
2022 F=7.934
2122 F=8.331
2222 F=8.728
2322 F=9.125
2422 F=9.521
2522 F=9.918
2622 F=10.315
2722 F=10.711
2822 F=11.108
2922 F=11.505
3022 F=11.902
3122 F=12.298
3222 F=12.695
3322 F=13.092
3422 F=13.488
3522 F=13.885
3622 F=14.282
3722 F=14.679
3822 F=15.075
3922 F=15.472
4022 F=15.869
4122 F=16.265
4222 F=16.662
SELECT
NT=5 ID=1,42,5

NT=5 ID=43,84,5
NT=5 ID=85,126,5
NT=5 ID=127,168,5
NT=5 ID=169,210,5
NT=5 ID=211,252,5
NT=5 ID=253,294,5
NT=5 ID=295,336,5
NT=5 ID=337,378,5
NT=5 ID=379,420,5
NT=5 ID=421,462,5
NT=5 ID=463,504,5
NT=5 ID=505,546,5

Sw=1
Sw=1
Sw=1
Sw=l1
Sw=1
Sw=1
Sw=1
Sw=1
Sw=1
Sw=1
Sw=1
Sw=1
Sw=1

NT=5 ID=1387,1428,5 SW=1
NT=5 ID=1429,1470,5 SW=1
NT=5 ID=1471,1512,5 SW=1
NT=5 ID=1513,1554,5 SW=1
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5.3 Yaklagik Yontemle Hesap Girig Bilgileri

ORNEK 1 X DOGRULTUSUNDA YATAY YUKLER ALTINDA YAKLASIK COZUM
SYSTEM
L=1

JOINTS

1X=0 Y=02Z=0

4 X=9 G=1,4,1

4101 X=0 Z=135.3 G=1,4101,100
4201 Z=138.6 F=1,3,42,1,100
5X=12227-0

4205 Z=138.6 G=5,4205,100

118 X=28 Z=3.3

4218 Z=138.6 G=118,4218,100
14 X=31Z<0

4214 Z=138.6 G=14,4214,100
7X=40.2 20

4207 Z=138.6 G=7,4207,100

119 X=56 Z=3.3

4219 Z=138.6 G=119,4219,100
15 X=59 Z=0

4215 Z=138.6 G=15,4215,100

9 X=68.2 Z=0

4209 Z=138.6 G=9,4209,100

120 X=84 Z=3.3

4220 Z=138.6 G=120,4220,100
16 X=87 Z=0

4216 Z~=138.6 G=16,4216,100

11 X=96.2 Z=0

4211 Z=138.6 G=11,4211,100

121 X=112 Z=3.3

4221 7Z=138.6 G=121,4221,100
17 X=115 Z=0

4217 Z=138.6 G=17,4217,100

13 X=124.2 Z=0

4213 Z=138.6 G=13,4213,100

22 X=20.1Z=0 :MASTER JOINT
122 Z=3.3 :MASTER JOINT
4222 7=138.6 G=122,4222,100 :MASTER JOINTS

14,17,1 R=L,1,
22 R=1,1,1,11,
101,4201,100 R=1,1,1,1,0,
102,4202,100 R=1,1,0,1,0,1
103,4203,100 R=1,1,0,1,0,1
104,4204,100 R=1,1,0,1,0,1
105,4205,100 R=1,1,0,1,0,1
107,4207,100 R=1,1,0,1,0,1
109,4209,100 R=1,1,0,1,0,1
111,4211,100 R=1,1,0,1,0,1
113,4213,100 R=1,1,0,1,0,1
114,4214,100 R=1,1,0,1,0,1
115,4215,100 R=1,1,0,1,0,1
116,4216,100 R=1,1,0,1,0,1
117,4217,100 R=1,1,0,1,0,1

1,1
7,13,2 =1,1,1,1,1,
L1,1,1
1



118,4218,100 R=1,1,1,1,0,1
119,4219,100 R=1,1,1,1,0,1
120,4220,100 R=1,1,1,1,0,1
121,4221,100 R=1,1,1,1,0,1
122,4222,100 R=0,1,1,1,1,1
FRAME

NM=65

1 SH=R T=1.0,0.6 E=3455600

2 SH=R T=1.0,0.6 E=3180000

3 A=4.629 1=0.05,0.05 E=3455000
4 A=4.642 1=0.05,0.05 E=3455000
5 SH=R T=0.85,0.6 E=3455000

6 SH=R T=0.85,0.6 E=3180000

7 SH=R T=0.85,0.3 E=3455000

8 SH=R T=0.85,0.3 E=3180000

9 SH=R T=0.60,0.30 E=3455000
10 SH=R T=0.6,0.30 E=3180000
11 SH=R T=1.2,1.2 E=3455000
12 SH=R T=1.2,1.2 E=3180000
13 SH=R T=1.0,1.0 E=3180000
14 SH=R T=0.8,0.8 E=3180000
15 SH=R T=0.6,0.6 E=3180000
16 A=0.3 1=0.025,0.009 E=3455000
17 A=0.3 1=0.025,0.009 E=3180000

18 A=0.1275 1=0.00767656,0.00095625 E=3455000
19 A=0.1275 1=0.00767656,0.00095625 E=3180000
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:ESDEGER KOSE KOLON 1
:ESDEGER KOSE KOLON 2

20 A=0.72 1=0.0864,0.0864 E=3455000
21 A=0.72 1=0.0864,0.0864 E=3180000
22 A=0.5 1=0.04167,0.04167 E=3180000
23 A=0.32 1=0.01707,0.01707 E=3180000
24 A=0.18 1=0.0054,0.0054 E=3180000

25 A=1000 I=0,0 E=3180000

26 A=4.654 1=0.05,0.05 E=3455000
27 A=4.667 I=0.05,0.05 E=3455000
28 A=4.680 1=0.05,0.05 E=3455000
29 A=4.693 [=0.05,0.05 E=3455000
30 A=4.705 1=0.05,0.05 E=3455000
31 A=4.718 1=0.05,0.05 E=3455000
32 A=4.731 1=0.05,0.05 E=3455000
33 A=4.744 1=0.05,0.05 E=3180000
34 A=4.756 1=0.05,0.05 E=3180000
35 A=4.769 1=0.05,0.05 E=3180000
36 A=4.782 1=0.05,0.05 E=3180000
37 A=4.794 1=0.05,0.05 E=3180000
38 A=4.807 1=0.05,0.05 E=3180000
39 A=4.820 I=0.05,0.05 E=3180000
40 A=4.833 1=0.05,0.05 E=3180000
41 A=4.845 1=0.05,0.05 E=3180000
42 A=4.858 1=0.05,0.05 E=3180000
43 A=4.871 1=0.05,0.05 E=3180000
44 A=4.884 1=0.05,0.05 E=3180000
45 A=4.896 1=0.05,0.05 E=3180000
46 A=4.909 1=0.05,0.05 E=3180000
47 A=4.922 1=0.05,0.05 E=3180000
48 A=4.935 1=0.05,0.05 E=3180000
49 A=4.947 1=0.05,0.05 E=3180000
50 A=4.960 1=0.05,0.05 E=3180000
51 A=4.973 1=0.05,0.05 E=3180000

:FIKTIF KIRIS

:ESDEGER

KOSE KOLON 3
4

5
6
7
8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28



52 A=4.985 1=0.05,0.05 E=3180000 : 29
53 A=4.998 1=0.05,0.05 E=3180000 : 30
54 A=5.0111=0.05,0.05 E=3180000 : 31
55 A=5.024 1=0.05,0.05 E=3180000 : 32
56 A=5.036 1=0.05,0.05 E=3180000 : 33
57 A=5.049 1=0.05,0.05 E=3180000 : 34
58 A=5.062 1=0.05,0.05 E=3180000 : 35
59 A=5.075 1=0.05,0.05 E=3180000 : 36
60 A=5.087 I=0.05,0.05 E=3180000 : 37
61 A=5.100 I=0.05,0.05 E=3180000 : 38
62 A=100.6 I=0.05,0.05 E=3180000 : 39
63 A=100.6 I=0.05,0.05 E=3180000  : 40
64 A=100.6 I=0.05,0.05 E=3180000 : 41
65 A=100.6 I=0.05,0.05 E=3180000 42

11101 M=16 LP=2,0 MS8=22,122 G= 8 1,100,100,100,100
10 901 1001 M=17 MS=922,1022 G=32,1,100,100,100,100
43 2 102 M=1 MS=22,122 G=8,1,100,100,100,100

52 902 1002 M=2 MS=922,1022 G=32,1,100,100,100,100
85 3 103 M=1 MS=22,122 G=8,1,100,100,100,100

94 903 1003 M=2 MS=922,1022 G=32,1,100,100,100,100
127 4 104 M=1 MS=22,122 G=8,1,100,100,100,100

136 904 1004 M=2 MS=922,1022 G=32,1,100,100,100,100
169 5 105 M=3 LP=-2,0 MS=22,122 :ESDEGER KOSE KOLON 1
170 105 205 M=4 MS=122,222 2

171 205 305 M=26 MS=222,322 3

172 305 405 M=27 MS=322,422 4

173 405 505 M=28 MS=422,522 : 5

174 505 605 M=29 MS=522,622 3 6

175 605 705 M=30 MS=622,722 K 7

176 705 805 M=31 MS=722,822 8

177 805 905 M=32 MS=822,922 : 9

178 905 1005 M=33 MS=922,1022 : 10

179 1005 1105 M=34 MS=1022,1122 : 11
180 1105 1205 M=35 MS=1122,1222 : 12
181 1205 1305 M=36 MS=1222,1322 : 13
182 1305 1405 M=37 MS=1322,1422 : 14
183 1405 1505 M=38 MS=1422,1522 : 15
184 1505 1605 M=39 MS=1522,1622 : 16
185 1605 1705 M=40 MS=1622,1722 : 17
186 1705 1805 M=41 MS=1722,1822 : 18
187 1805 1905 M=42 MS=1822,1922 : 19
188 1905 2005 M=43 MS=1922,2022 : 20
189 2005 2105 M=44 MS§8=2022,2122 : 21
190 2105 2205 M=45 MS=2122,2222 : 22
191 2205 2305 M=46 MS=2222,2322 : 23
192 2305 2405 M=47 MS=2322,2422 : 24
193 2405 2505 M=48 MS=2422,2522 : 25
194 2505 2605 M=49 MS=2522,2622 : 26
195 2605 2705 M=50 MS=2622,2722 : 27
196 2705 2805 M=51 MS=2722,2822 : 28
197 2805 2905 M=52 MS=2822,2922 : 29
198 2905 3005 M=53 MS=2922,3022 : " 30
199 3005 3105 M=54 MS=3022,3122 : 31
200 3105 3205 M=55 MS=3122,3222 : 32
201 3205 3305 M=56 MS=3222,3322 : 33
202 3305 3405 M=57 MS=3322,3422 : 34
203 3405 3505 M=58 MS=3422,3522 : 35
204 3505 3605 M=59 MS=3522,3622 : 36

205 3605 3705 M=60 MS=3622,3722 : 37
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206 3705 3805 M=61 MS=3722,3822 : 38
207 3805 3905 M=62 MS=3822,3922 : 39
208 3905 4005 M=63 MS=3922,4022 : 40
209 4005 4105 M=64 MS=4022,4122 : 41
210 4105 4205 M=65 MS=4122,4222 : 42

253 7 107 M=1 LP=3,0 MS=22,122 G=8,1,100,100,100,100
262 907 1007 M=2 MS=922,1022 G=32,1,100,100,100,100
337 9 109 M=1 MS=22,122 G=8,1,100,100,100,100

346 909 1009 M=2 MS=922,1022 G=32,1,100,100,100,100
421 11 111 M=1 MS=22,122 G=8,1,100,100,100,100

430 911 1011 M=2 MS=922,1022 G=32,1,100,100,100,100
505 13 113 M=16 MS=22,122 G=8,1,100,100,100,100

514 913 1013 M=17 MS=922,1022 G=32,1,100,100,100,100
547 14 114 M=11 MS=22,122 G=8§,1,100,100,100,100

556 914 1014 M=12 MS=922,1022 G=9,1,100,100,100,100
566 1914 2014 M=13 MS=1922,2022 G=7,1,100,100,100,100
574 2714 2814 M=14 MS=2722,2822 G=17,1,100,100,100,100
582 3514 3614 M=15 MS=3522,3622 G=6,1,100,100,100,100
589 15 115 M=11 MS=22,122 G=8,1,100,100,100,100

598 915 1015 M=12 MS=922,1022 G=9,1,100,100,100,100
608 1915 2015 M=13 MS=1922,2022 G=7,1,100,100,100,100
616 2715 2815 M=14 MS8=2722,2822 G=7,1,100,100,100,100
624 3515 3615 M=15 MS=3522,3622 G=6,1,100,100,100,100
631 16 116 M=11 MS=22,122 G=8,1,100,100,100,100

640 916 1016 M=12 MS=922,1022 G=9,1,100,100,100,100
650 1916 2016 M=13 MS=1922,2022 G=7,1,100,100,100,100
658 2716 2816 M=14 MS=2722,2822 G=7,1,100,100,100,100
666 3516 3616 M=15 MS=3522,3622 G=6,1,100,100,100,100
673 17 117 M=20 MS=22,122 G=8,1,100,100,100,100

682 917 1017 M=21 MS=922,1022 G=9,1,100,100,100,100
692 1917 2017 M=22 MS=1922,2022 G=7,1,100,100,100,100
700 2717 2817 M=23 MS=2722,2822 G=17,1,100,100,100,100
708 3517 3617 M=24 MS=3522,3622 G=6,1,100,100,100,100
C KIRISLER

715 101 102 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
724 1001 1002 M=6 MS=1022,1022 G=32,1,100,100,100,100
757 102 103 M=5 MS=122,122 G=8,1,100,100,100,100

766 1002 1003 M=6 MS=1022,1022 G=32,1,100,100,100,100
799 103 104 M=5 MS=122,122 G=8,1,100,100,100,100

808 1003 1004 M=6 MS=1022,1022 G=32,1,100,100,100,100
841 104 105 M=5 MS=122,122 G=8,1,100,100,100,100

850 1004 1005 M=6 MS=1022,1022 G=32,1,100,100,100,100
1387 114 107 M=7 LP=2,0 MS=122,122 G=8,1,100,100,100,100
1396 1014 1007 M=8 MS=1022,1022 G=32,1,100,100,100,100
1429 115 109 M=7 MS=122,122 G=8,1,100,100,100,100

1438 1015 1009 M=8 MS=1022,1022 G=32,1,100,100,100,100
1471 116 111 M=7 MS=122,122 G=8,1,100,100,100,100

1480 1016 1011 M=8 MS=1022,1022 G=32,1,100,100,100,100
1513 117 113 M=18 MS=122,122 G=8,1,100,100,100,100
1522 1017 1013 M=19 MS=1022,1022 G=32,1,100,100,100,100
1555 118 114 M=7 MS=122,122 G=8,1,100,100,100,100

1564 1018 1014 M=8 MS=1022,1022 G=32,1,100,100,100,100
1597 119 115 M=7 MS=122,122 G=§,1,100,100,100,100

1606 1019 1015 M=8 MS=1022,1022 G=32,1,100,100,100,100
1639 120 116 M=7 MS=122,122 G=8,1,100,100,100,100

1648 1020 1016 M=8 MS=1022,1022 G=32,1,100,100,100,100
1681 121 117 M=18 MS=122,122 G=8,1,100,100,100,100
1690 1021 1017 M=19 MS=1022,1022 G=32,1,100,100,100,100
2000 105 118 M=25 LP=2,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK
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2100 107 119 M=25 LP=2,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK
2200 109 120 M=25 LP=2,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK
2300 111 121 M=25 LP=2,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK

LOADS

122 L=1F=0.397,0,0,0,0,0
222 F=0.793
322 F=1.190
422 F=1.587
522 F=1.984
622 F=2.380
722 F=2.777
822 F=3.174
922 F=3.570
1022 F=3.967
1122 F=4.364
1222 F=4.761
1322 F=5.157
1422 F=5.554
1522 F=5.951
1622 F=6.347
1722 F=6.744
1822 F=7.141
1922 F=7.538
2022 F=7.934
2122 F=8.331
2222 F=8.728
2322 F=9.125
2422 F=9.521
2522 F=9.918
2622 F=10.315
2722 F=10.711
2822 F=11.108
2922 F=11.505
3022 F=11.902
3122 F=12.298
3222 F=12.695
3322 F=13.092
3422 F=13.488
3522 F=13.885
3622 F=14.282
3722 F=14.679
3822 F=15.075
3922 F=15.472
4022 F=15.869
4122 F=16.265
4222 F=16.662

SELECT

NT=5ID=1425 SW=1
NT=5D=43,84,5 SW=l
NT=5 ID=85,126,5 SW=1
NT=5 ID=127,168,5 SW=1
NT=5 ID=169,210,5 SW=1
NT=5 ID=253,294,5 SW=1
NT=5 ID=337,378,5 SW=1
NT=5 ID=421,462,5 SW=1
NT=5 ID=505,546,5 SW=1
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ORNEK 2 Y DOGRULTUSUNDA YATAY YUKLER ALTINDA YAKLASIK COZUM
SYSTEM
L=1

JOINTS

5X=0Y=0Z=0

6 Y=3.2

13 Y=24.2 G=6,13,1

4105 Y=0 Z=135.3 G=5,4105,100
4205 Z=138.6 F=5,8,42,1,100
2Y=40Z=0

4202 Z=138.6 G=2,4202,100
14 Y=46.2 Z=0

17 Y=64.2 Z=0 G=14,17,1

114 Y=46.2 Z=3.3

4114 Z=135.3 G=114,4114,100
4214 Z=138.6 F=14,3,42,1,100

22 Y=3197Z~0 :MASTER JOINT
122 Z=3.3 :MASTER JOINT
4222 7=138.6 G=122,4222,100 :MASTER JOINTS
RESTRAINTS

2 =1,1,1,1,1,1

5,13,1 =1,1,1,1,1,1

14,17,1 =1,1,1,1,1,1

22 R=1,1,1,1,1,

107,4207,100 R=1,1,0,0,1,1
108,4208,100 R=1,1,0,0,1,1
109,4209,100 R=1,1,0,0,1,1
110,4210,100 R=1,1,0,0,1,1
111,4211,100 R=1,1,0,0,1,1
112,4212,100 R=1,1,0,0,1,1
113,4213,100 R=1,1,1,0,1,1
114,4214,100 R=1,1,0,0,1,1
115,4215,100 R=1,1,0,0,1,1
116,4216,100 R=1,1,0,0,1,1
117,4217,100 R=1,1,1,0,1,1
122,4222,100 R=1,0,1,1,1,1
FRAME

NM=65

1 SH=R T=1.0,0.6 E=3455000
2 SH=R T=1.0,0.6 E=3180000
3 A=2.071 1=0.05,0.05 E=3455000 :ESDEGER KOSE KOLON 1
4 A=2.089 1=0.05,0.05 E=3455000 :ESDEGER KOSE KOLON 2
5 SH=R T=0.85,0.6 E=3455000
6 SH=R T=0.85,0.6 E=3180000
7 SH=R T=0.85,0.3 E=3455000
8 SH=R T=0.85,0.3 E=3180000
9 SH=R T=0.60,0.30 E=3455000
10 SH=R T=0.6,0.30 E=3180000
11 SH=R T=1.2,1.2 E=3455000
12 SH=R T=1.2,1.2 E=3180000
13 SH=R T=1.0,1.0 E=3180000
14 SH=R T=0.8,0.8 E=3180000
15 SH=R T=0.6,0.6 E=3180000



16 A=0.3 1=0.025,0.009 E=3455000

17 A=0.3 1=0.025,0.009 E=3180000

18 A=0.1275 I=0.00767656,0.00095625 E=3455000
19 A=0.1275 1=0.00767656,0.00095625 E=3180000
20 A=0.72 1=0.0864,0.0864 E=3455000

21 A=0.72 1=0.0864,0.0864 E=3180000

22 A=0.51=0.04167,0.04167 E=3180000

23 A=0.32 1=0.01707,0.01707 E=3180000

24 A=0.18 1=0.0054,0.0054 E=3180000

25 A=1000 I=0,0 E=3180000

26 A=2.107 I=0.05,0.05 E=3455000 :ESDEGER KOSE KOLON 3
27 A=2.1251=0.05,0.05 E=3455000 : 4
28 A=2.143 1=0.05,0.05 E=3455000 : 5
29 A=2.161 1=0.05,0.05 E=3455000 : 6
30 A=2.179 1=0.05,0.05 E=3455000 : 7
31 A=2.197 1=0.05,0.05 E=3455000 : 8
32 A=2.2151=0.05,0.05 E=3455000 : 9

33 A=2.233 1=0.05,0.05 E=3180000 : 10
34 A=2.251 1=0.05,0.05 E=3180000 : 11
35 A=2.269 1=0.05,0.05 E=3180000 : 12
36 A=2.287 1=0.05,0.05 E=3180000 : 13
37 A=2.305 1=0.05,0.05 E=3180000 : 14
38 A=2.323 1=0.05,0.05 E=3180000 : 15
39 A=2.341 1=0.05,0.05 E=3180000 : 16
40 A=2.359 1=0.05,0.05 E=3180000 : 17
41 A=2.377 1=0.05,0.05 E=3180000 : 18
42 A=2.395 1=0.05,0.05 E=3180000 : 19
43 A=2.413 1=0.05,0.05 E=3180000 : 20
44 A=2.431 1=0.05,0.05 E=3180000 : 21
45 A=2.449 1=0.05,0.05 E=3180000 : 22
46 A=2.467 1=0.05,0.05 E=3180000 : 23
47 A=2.484 1=0.05,0.05 E=3180000 : 24
48 A=2.502 1=0.05,0.05 E=3180000 : 25
49 A=2.520 1=0.05,0.05 E=3180000 : 26
50 A=2.538 I=0.05,0.05 E=3180000 : 27
51 A=2.556 1=0.05,0.05 E=3180000 : 28
52 A=2.574 1=0.05,0.05 E=3180000 : 29
53 A=2.592 1=0.05,0.05 E=3180000 : 30
54 A=2.610 1=0.05,0.05 E=3180000 : 31
55 A=2.628 1=0.05,0.05 E=3180000 : 32
56 A=2.646 1=0.05,0.05 E=3180000 : 33
57 A=2.664 1=0.05,0.05 E=3180000 : 34
58 A=2.682 1=0.05,0.05 E=3180000 : 35
59 A=2.7 1=0.05,0.05 E=3180000 : 36
60 A=50.6 1=0.05,0.05 E=3180000 : 37
61 A=50.6 1=0.05,0.05 E=3180000 : 38
62 A=50.6 1=0.05,0.05 E=3180000 : 39
63 A=50.6 1=0.05,0.05 E=3180000 : 40
64 A=50.6 [=0.05,0.05 E=3180000 : 41
65 A=50.6 1=0.05,0.05 E=3180000 : 42
C *dokik

432102 M=1 MS=22,122 G=8§,1,100,100,100,100

52902 1002 M=2 MS=922,1022 G=32,1,100,100,100,100

169 5 105 M=3 LP=-2,0 M$=22,122 :ESDEGER KOSE KOLON
170 105205 M=4 MS=122,222

171205305 M=26  MS=222322

172305405 M=27 MS=322422

173405505 M=28 MS~=422,522

174 505 605 M=29  MS=522,622



175 605 705
176 705 805 M=31
177805905 M=32
178 905 1005 M=33
179 1005 1105 M=34
180 1105 1205 M=35
181 1205 1305 M=36
182 1305 1405 M=37
183 1405 1505 M=38
184 1505 1605 M=39
185 1605 1705 M=40
186 1705 1805 M=41
187 1805 1905 M=42
188 1905 2005 M=43
189 2005 2105 M=44
190 2105 2205 M=45
191 2205 2305 M=46
192 2305 2405 M=47
193 2405 2505 M=48
194 2505 2605 M=49
195 2605 2705 M=50
196 2705 2805 M=51
197 2805 2905 M=52
198 2905 3005 M=53
199 3005 3105 M=54
200 3105 3205 M=55
201 3205 3305 M=56
202 3305 3405 M=57
203 3405 3505 M=58
204 3505 3605 M=59
205 3605 3705 M=60
206 3705 3805 M=61
207 3805 3905 M=62
208 3905 4005 M=63
209 4005 4105 M=64
210 4105 4205 M=65

M=30

MS=622,722
MS=722,822
MS=822,922
MS=922,1022
MS=1022,1122
MS=1122,1222
MS=1222,1322
MS=1322,1422
MS=1422,1522
MS=1522,1622
MS=1622,1722
MS=1722,1822
MS=1822,1922
MS=1922,2022
MS=2022,2122
MS=2122,2222
MS=2222,2322
MS=2322,2422
MS=2422,2522
MS=2522,2622
MS=2622,2722
MS=2722,2822
MS=2822,2922
MS=2922,3022
MS=3022,3122
MS=3122,3222
MS=3222,3322
MS=3322,3422
MS=34223522
MS=3522,3622
MS=3622,3722
MS=3722,3822
MS=3822,3922
MS=3922,4022
MS=4022,4122
MS=4122,4222

85

2116 1066 M=1 LP=3,0 MS=22,122 G=8,1,100,100,100,100
220 906 1006 M=2 MS=922,1022 G=32,1,100,100,100,100
253 7 107 M=1 MS=22,122 G=8,1,100,100,100,100

262 907 1007 M=2 MS=922,1022 G=32,1,100,100,100,100
295 8 108 M=1 MS=22,122 G=8,1,100,100,100,100

304 908 1008 M=2 MS=922,1022 G=32,1,100,100,100,100
3379 109 M=1 MS=22,122 G=8,1,100,100,100,100

346 909 1009 M=2 MS=922,1022 G=32,1,100,100,100,100
379 10 110 M=1 MS=22,122 G=8,1,100,100,100,100

388 910 1010 M=2 MS$=922,1022 G=32,1,100,100,100,100
421 11 111 M=1 MS=22,122 G=8,1,100,100,100,100

430 911 1011 M=2 MS=922,1022 G=32,1,100,100,100,100
463 12 112 M=1 MS=22,122 G=8,1,100,100,100,100

472 912 1012 M=2 MS=922,1022 G=32,1,100,100,100,100
505 13 113 M=16 MS=22,122 G=8,1,100,100,100,100

514 913 1013 M=17 MS$=922,1022 G=32,1,100,100,100,100
547 14 114 M=11 MS=22,122 G=8,1,100,100,100,100

556 914 1014 M=12 MS=922,1022 G=9,1,100,100,100,100
566 1914 2014 M=13 MS=1922,2022 G=7,1,100,100,100,100
574 2714 2814 M=14 MS=2722,2822 G=17,1,100,100,100,100
582 3514 3614 M=15 MS=3522,3622 G=6,1,100,100,100,100
589 15 115 M=11 MS=22,122 G=8,1,100,100,100,100

598 915 1015 M=12 MS=922,1022 G=9,1,100,100,100,100



608 1915 2015 M=13 MS=1922,2022 G=7,1,100,100,100,100
616 2715 2815 M=14 MS=2722,2822 G=7,1,100,100,100,100
624 3515 3615 M=15 MS=3522,3622 G=6,1,100,100,100,100
631 16 116 M=11 MS=22,122 G=8,1,100,100,100,100

640 916 1016 M=12 MS=922,1022 G=9,1,100,100,100,100

650 1916 2016 M=13 MS=1922,2022 G=17,1,100,100,100,100
658 2716 2816 M=14 MS=2722,2822 G=7,1,100,100,100,100
666 3516 3616 M=15 MS=3522,3622 G=6,1,100,100,100,100
673 17 117 M=20 MS=22,122 G=8,1,100,100,100,100

682 917 1017 M=21 MS=922,1022 G=9,1,100,100,100,100

692 1917 2017 M=22 MS=1922,2022 G=17,1,100,100,100,100
700 2717 2817 M=23 MS=2722,2822 G=7,1,100,100,100,100
708 3517 3617 M=24 MS=3522,3622 G=6,1,100,100,100,100

C KIRISLER

883 105 106 M=5 LP=3,0 MS=122,122 G=8,1,100,100,100,100
892 1005 1006 M=6 MS=1022,1022 G=32,1,100,100,100,100
925 106 107 M=5 MS=122,122 G=8,1,100,100,100,100

934 1006 1007 M=6 MS=1022,1022 G=32,1,100,100,100,100
967 107 108 M=5 MS=122,122 G=8,1,100,100,100,100

976 1007 1008 M=6 MS=1022,1022 G=32,1,100,100,100,100
1009 108 109 M=5 M5=122,122 G=8,1,100,100,100,100

1018 1008 1009 M=6 MS=1022,1022 G=32,1,100,100,100,100
1051 109 110 M=5 MS=122,122 G=38,1,100,100,100,100

1060 1009 1010 M=6 MS=1022,1022 G=32,1,100,100,100,100
1093 110 111 M=5 MS=122,122 G=8,1,100,100,100,100

1102 1010 1011 M=6 MS=1022,1022 G=32,1,100,100,100,100
1135 111 112 M=5 MS=122,122 G=8,1,100,100,100,100

1144 1011 1012 M=6 MS=1022,1022 G=32,1,100,100,100,100
1177 112 113 M=5 MS=122,122 G=8,1,100,100,100,100

1186 1012 1013 M=6 MS=1022,1022 G=32,1,100,100,100,100
1219 102 114 M=9 MS=122,122 G=8,1,100,100,100,100

1228 1002 1014 M=10 MS=1022,1022 G=32,1,100,100,100,100
1261,114,115 M=9 MS=122,122 G=8,1,100,100,100,100

1270 1014 1015 M=10 MS=1022,1022 G=32,1,100,100,100,100
1303 115 116 M=9 MS=122,122 G=8,1,100,100,100,100

1312 1015 1016 M=10 MS=1022,1022 G=32,1,100,100,100,100
1345 116 117 M=9 MS=122,122 G=8,1,100,100,100,100

1354 1016 1017 M=10 MS=1022,1022 G=32,1,100,100,100,100
1723 113 102 M=25 LP=3,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK

LOADS

122 L=1F=0,0.397,0,0,0,0
222 F=0,0.793
322 F=0,1.190
422 F=0,1.587
522 F=0,1.984
622 F=0,2.380
722 F=0,2.777
822 F=0,3.174
922 F=0,3.570
1022 F=0,3.967
1122 F=0,4.364
1222 F=0,4.761
1322 F=0,5.157
1422 F=0,5.554
1522 F=0,5.951
1622 F¥=0,6.347
1722 F=0,6.744
1822 F=0,7.141
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1922 F=0,7.538

2022 F=0,7.934

2122 F=0,8.331

2222 F=0,8.728

2322 F=0,9.125

2422 F=0,9.521

2522 F=0,9.918

2622 F=0,10.315
2722 F=0,10.711
2822 F=0,11.108
2922 F=0,11.505
3022 F=0,11.902
3122 F=0,12.298
3222 F=0,12.695
3322 F=0,13.092
3422 F=0,13.488
3522 F=0,13.885
3622 F=0,14.282
3722 F=0,14.679
3822 F=0,15.075
3922 F=0,15.472
4022 F=0,15.869
4122 F=0,16.265
4222 F=0,16.662

SELECT

NT=51D=43,84,5 SW=1
NT=5 ID=169,210,5 SW=1
NT=5 ID=211,252,5 SW=1
NT=5 ID=253,294,5 SW=1
NT=5 ID=295,336,5 SW=1
NT=5 ID=337,378,5 SW=1
NT=5 ID=379,420,5 SW=1
NT=5 ID=421,462,5 SW=1
NT=5 ID=463,504,5 SW=1
NT=5 ID=505,546,5 SW=1

ORNEK 3 X DOGRULTUSUNDA YATAY YUKLER ALTINDA YAKLASIK COZUM
SYSTEM
L=1

JOINTS

1X=0Y=02Z=0

4 X=9 G=1,4,1

4101 X=0 Z=135.3 G=1,4101,100
4201 Z=138.6 F=1,3,42,1,100
5X=1222<0

4205 Z=138.6 G=5,4205,100
18 X=28 Z=0

4218 Z=138.6 G=18,4218,100
14 X=34 Z=0

4214 Z=138.6 G=14,4214,100
7 X=40.2 Z=0

4207 Z=138.6 G=7,4207,100
19 X=56 Z=0

4219 Z=138.6 G=19,4219,100
15 X=62 Z=0



4215 Z=138.6 G=15,4215,100

88

:MASTER JOINT
:MASTER JOINT

4222 7Z=138.6 G=122,4222,100 :MASTER JOINTS

9X=68.2 Z=0

4209 Z=138.6 G=9,4209,100
22 X=20.1Z2=0

122 Z=3.3

RESTRAINTS

1,51 R=1,1,1,1,1,1
7,9,2 R=1,1,1,L,1,1
14,15,1 R=1,1,1,1,1,1
18,19,1 R=1,1,1,1,1,1
22 R=1,1,1,1,1,1
101,4201,100 R=1,1,1,1,0,1

102,4202,100 R=1,1,0,1,0,1
103,4203,100 R=1,1,0,1,0,1
104,4204,100 R=1,1,0,1,0,1
105,4205,100 R=1,1,0,1,0,1
107,4207,100 R=1,1,0,1,0,1
109,4209,100 R=1,1,0,1,0,1
114,4214,100 R=1,1,0,1,0,1
115,4215,100 R=1,1,0,1,0,1
118,4218,100 R=1,1,1,1,0,1
119,4219,100 R=1,1,1,1,0,1
122,4222,100 R=0,1,1,1,1,1
FRAME

NM=65

1 SH=R T=1.0,0.6 E=3455000

2 SH=R T=1.0,0.6 E=3180000

3 A=2.365 1=0.05,0.05 E=3455000
4 A=2.374 1=0.05,0.05 E=3455000
5 SH=R T=0.85,0.6 E=3455000

6 SH=R T=0.85,0.6 E=3180000

7 SH=R T=0.85,0.3 E=3455000

8 SH=R T=0.85,0.3 E=3180000

9 SH=R T=0.60,0.30 E=3455000

10 SH=R T=0.6,0.30 E=3180000

11 SH=R T=1.2,1.2 E=3455000

12 SH=R T=1.2,1.2 E=3180000

13 SH=R T=1.0,1.0 E=3180000

14 SH=R T=0.8,0.8 E=3180000

15 SH=R T=0.6,0.6 E=3180000

16 A=0.3 1=0.025,0.009 E=3455000
17 A=0.3 1=0.025,0.009 E=3180000

18 A=0.09 1=0.0027,0.000675 E=3455000
19 A=0.09 1=0.0027,0.000675 E=3180000
20 A=0.72 1=0.0864,0.0864 E=3455000

21 A=0.72 1=0.0864,0.0864 E=3180000

22 A=0.5 I=0.04167,0.04167 E=3180000
23 A=0.32 1=0.01707,0.01707 E=3180000

24 A=0.18 1=0.0054,0.0054 E=3180000
25 A=1000 1=0,0 E=3180000
26 A=2.383 1=0.05,0.05 E=3455000
27 A=2.393 I=0.05,0.05 E=3455000
28 A=2.402 1=0.05,0.05 E=3455000
29 A=2.411 1=0.05,0.05 E=3455000
30 A=2.420 1=0.05,0.05 E=3455000
31 A=2.429 1=0.05,0.05 E=3455000

:ESDEGER

:ESDEGER KOSE KOLON 1
:ESDEGER KOSE KOLON 2

:FIKTTF KIRIS

KOSE KOLON 3

[ IR R~ NV B
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32 A=2.438 I=0.05,0.05 E=3455000 : 9
33 A=2.447 1=0.05,0.05 E=3180000 : 10
34 A=2.456 I=0.05,0.05 E=3180000 : 11
35 A=2.465 1=0.05,0.05 E=3180000 : 12
36 A=2.474 1=0.05,0.05 E=3180000 : 13
37 A=2.483 1=0.05,0.05 E=3180000 : 14
38 A=2.492 1=0.05,0.05 E=3180000 : 15
39 A=2.501 I=0.05,0.05 E=3180000 : 16
40 A=2.510 I=0.05,0.05 E=3180000 : 17
41 A=2.519 I=0.05,0.05 E=3180000 : 18
42 A=2.528 1=0.05,0.05 E=3180000 : 19
43 A=2.537 1=0.05,0.05 E=3180000 : 20
44 A=2.546 1=0.05,0.05 E=3180000 : 21
45 A=2.5551=0.05,0.05 E=3180000 : 22
46 A=2.564 I=0.05,0.05 E=3180000 : 23
47 A=2.573 1=0.05,0.05 E=3180000 : 24
48 A=2.582 1=0.05,0.05 E=3180000 : 25
49 A=2.591 I=0.05,0.05 E=3180000 : 26
50 A=2.601 1=0.05,0.05 E=3180000 : 27
51 A=2.610 I=0.05,0.05 E=3180000 : 28
52 A=2.619 1=0.05,0.05 E=3180000 : 29
53 A=2.628 [=0.05,0.05 E=3180000 : 30
54 A=2.637 I=0.05,0.05 E=3180000 : 31
55 A=2.646 1=0.05,0.05 E=3180000  : 32
56 A=2.655 1=0.05,0.05 E=3180000 : 33
57 A=2.664 1=0.05,0.05 E=3180000 : 34
58 A=2.673 1=0.05,0.05 E=3180000 : 35
59 A=2.682 1=0.05,0.05 E=3180000 : 36
60 A=2.691 1=0.05,0.05 E=3180000 : 37
61 A=2.700 1=0.05,0.05 E=3180000 : 38
62 A=50.6 1=0.05,0.05 E=3180000 : 39
63 A=50.6 1=0.05,0.05 E=3180000 : 40
64 A=50.6 1=0.05,0.05 E=3180000 : 41
65 A=50.6 1=0.05,0.05 E=3180000 : 42
C bokon

11101 M=16 LP=2,0 MS=22,122 G=8,1,100,100,100,100
10 901 1001 M=17 MS=922,1022 G=32,1,100,100,100,100
43 2 102 M=1 MS=22,122 G=8,1,100,100,100,100

52 902 1002 M=2 MS=922,1022 G=32,1,100,100,100,100
85 3 103 M=1 MS=22,122 G=8,1,100,100,100,100

94 903 1003 M=2 MS=922,1022 G=32,1,100,100,100,100
127 4 104 M=1 MS=22,122 G=8,1,100,100,100,100

136 904 1004 M=2 MS=922,1022 G=32,1,100,100,100,100
1695105 M=3 LP=2,0 MS=22,122 :ESDEGER KOSE KOLON 1
170 105 205 M=4 MS=122,222 : 2
171205305 M=26 MS=222,322 3
172305405 M=27 MS=322,422 4

173 405 505 M=28 MS=422,522 : 5

174 505 605 M=29 MS=522,622 : 6
175605705 M=30 MS=622,722 : 7

176 705805 M=31 MS=722,822 8

177 805 905 M=32 MS=822,922 : 9

178 905 1005 M=33 MS=922,1022 : 10

179 1005 1105 M=34 MS=1022,1122 : 11
180 1105 1205 M=35 MS=1122,1222 : 12
181 1205 1305 M=36 MS=1222,1322 : 13
182 1305 1405 M=37 MS=1322,1422 : 14
183 1405 1505 M=38 MS=1422,1522 : 15

184 1505 1605 M=39 MS=1522,1622 : 16



185 1605 1705 M=40 MS=1622,1722 : 17
186 1705 1805-M=41 MS=1722,1822 : 18
187 1805 1905 M—=42 MS=1822,1922 : 19
188 1905 2005 M=43 MS=1922,2022 : 20
189 2005 2105 M=44 MS=2022,2122 : 21
190 2105 2205 M=45 MS=2122,2222 : 22
191 2205 2305 M=46 MS=2222 2322 : 23
192 2305 2405 M=47 MS=2322,2422 : 24
193 2405 2505 M=48 MS=2422,2522 : 25
194 2505 2605 M=49 MS=2522,2622 : 26
195 2605 2705 M=50 MS=2622,2722 : 27
196 2705 2805 M=51 MS=2722,2822 : 28
197 2805 2905 M=52 MS=2822,2922 : 29
198 2905 3005 M=53 MS=2922,3022 : 30
199 3005 3105 M=54 MS=3022,3122 : 31
200 3105 3205 M=55 MS=3122,3222 : 32
201 3205 3305 M=56 MS=3222,3322 : 33
202 3305 3405 M=57 MS=3322,3422 : 34
203 3405 3505 M=58 MS=3422,3522 : 35
204 3505 3605 M=59 MS8=3522,3622 : 36
205 36035 3705 M=60 MS=3622,3722 : 37
206 3705 3805 M=61 MS=3722,3822 : 38
207 3805 3905 M=62 MS=3822,3922 : 39
208 3905 4005 M=63 MS=3922.4022 : 40
209 4005 4105 M=64 MS=4022,4122 : 41
210 4105 4205 M=65 MS=4122 4222 42

253 7 107 M=1 LP=3,0 MS=22,122 G—8 1,100,100,100,100
262 907 1007 M=2 MS=922,1022 G=32,1,100,100,100,100
337 9 109 M=16 MS=22,122 G=8,l,100,100, 100,100

346 909 1009 M=17 MS=922,1022 G=32,1,100,100,100,100
547 14 114 M=11 MS=22,122 G=8,1,100,100,100,100

556 914 1014 M=12 MS=922,1022 G=9,1,100,100,100,100
566 1914 2014 M=13 MS=1922,2022 G=7,1,100,100,100,100
574 2714 2814 M=14 MS=2722 2822 G=7,1,100,100,100,100
582 3514 3614 M=15 MS=3522,3622 G=6,1,100,100,100,100
589 15 115 M=20 MS=22,122 G=8,1,100,100,100,100

598 915 1015 M=21 MS=922,1022 G=9,1,100,100,100,100
608 1915 2015 M=22 MS=1922,2022 G=7,1,100,100,100,100
616 2715 2815 M=23 MS=2722,2822 G=7,1,100,100,100,100
624 3515 3615 M=24 MS=3522,3622 G=6,1,100,100,100,100
631 18 118 M=20 MS=22,122 G=8,1,100,100,100,100

640 918 1018 M=21 MS=922,1022 G=9,1,100,100,100,100
650 1918 2018 M=22 MS=1922,2022 G=17,1,100,100,100,100
658 2718 2818 M=23 MS=2722,2822 G=7,1,100,100,100,100
666 3518 3618 M=24 MS=3522,3622 G=6,1,100,100,100,100
673 19 119 M=20 MS=22,122 G=8,1,100,100,100,100

682 919 1019 M=21 MS=922,1022 G=9,1,100,100,100,100
692 1919 2019 M=22 MS=1922,2022 G=7,1,100,100,100,100
700 2719 2819 M=23 MS=2722,2822 G=7,1,100,100,100,100
708 3519 3619 M=24 MS=3522,3622 G=6,1,100,100,100,100
CKIRISLER

715 101 102 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
724 1001 1002 M=6 MS=1022,1022 G=32,1,100,100,100,100
757 102 103 M=5 MS=122,122 G=8,1,100,100,100,100

766 1002 1003 M=6 MS=1022,1022 G=32,1,100,100,100,100
799 103 104 M=5 MS=122,122 G=8,1,100,100,100,100

808 1003 1004 M=6 MS=1022,1022 G=32,1,100,100,100,100
841 104 105 M=5 MS=122,122 G=8,1,100,100,100,100

850 1004 1005 M=6 MS=1022,1022 G=32,1,100,100,100,100
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1387 114 107 M=9 LP=2,0 MS=122,122 G=8,1,100,100,100,100

1396 1014 1007 M=10 MS=1022,1022 G=32,1,100,100,100,100

1429 115 109 M=18 MS=122,122 G=8,1,100,100,100,100

1438 1015 1009 M=19 MS=1022,1022 G=32,1,100,100,100,100

1555 118 114 M=9 MS=122,122 G=8,1,100,100,100,100

1564 1018 1014 M=10 MS=1022,1022 G=32,1,100,100,100,100

1597 119 115 M=18 MS=122,122 G=8,1,100,100,100,100

1606 1019 1015 M=19 MS=1022,1022 G=32,1,100,100,100,100

2000 105 118 M=25 LP=2,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK
2100 107 119 M=25 LP=2,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK

LOADS

122 L~=1F=0.397,0,0,0,0,0
222 F=0.793
322 F=1.190
422 F=1.587
522 F=1.984
622 F=2.380
722 F=2.777
822 F=3.174 .
922 F=3.570
1022 F=3.967
1122 F=4.364
1222 F=4.761
1322 F=5.157
1422 F=5.554
1522 F=5.951
1622 F=6.347
1722 F=6.744
1822 F=7.141
1922 F=7.538
2022 F=7.934
2122 F=8.331
2222 F=8.728
2322 F=9.125
2422 F=9.521
2522 F=9.918
2622 F=10.315
2722 F=10.711
2822 F=11.108
2922 F=11.505
3022 F=11.902
3122 F=12.298
3222 F=12.695
3322 F=13.092
3422 F=13.488
3522 F=13.885
3622 F=14.282
3722 F=14.679
3822 F=15.075
3922 F=15.472
4022 F=15.869
4122 F=16.265
4222 F=16.662

SELECT

NT=5ID=142,5 SW=1
NT=5ID=43,84,5 SW=I
NT=5 ID=85,126,5 SW=1



92

NT=5 ID=127,168,5 SW=1
NT=5 ID=169,210,5 SW=1
NT=5 ID=253,294,5 SW=1
NT=5 ID=337,378,5 SW=1

ORNEK 4 X DOGRULTUSUNDA YATAY YUKLER ALTINDA YAKLASIK COZUM
SYSTEM
L=1

JOINTS

1 X=8 Y=0 Z=0

5X=16 G=1,5,1

4101 X=8 Z=135.3 G=1,4101,100

4201 Z=138.6 F=1,4,42,1,100

14 X=0Z-0

17 X=6 G=14,17,1

4114 X=0 Z=135.3 G=14,4114,100

4214 Z=138.6 F=14,3,42,1,100

20 X=30Z=0

4220 Z=138.6 G=20,4220,100

18 X=38 Z=0

4218 Z=138.6 G=18,4218,100

9X=467=0

4209 Z=138.6 G=9,4209,100

21 X=60 Z=0

4221 Z=138.6 G=21,4221,100

19 X=68 Z=0

4219 Z=138.6 G=19,4219,100

13 X=76 Z=0

4213 Z=138.6 G=13,4213,100

22 X=237=0 :MASTER JOINT
122 Z=3.3 :MASTER JOINT
4222 7=138.6 G=122,4222,100 :MASTER JOINTS

RESTRAINTS

1,5,1 R=1,1,1,1,1,1
9,134 R=1,1,1,1,1,1
14,17,1 R=1,1,1,1,1,1
18,21,1 R=1,1,1,1,1,1
22 R=1,1,1,1,1,1
101,4201,100 R=1,1,0,1,0,1
102,4202,100 R=1,1,0,1,0,1
103,4203,100 R=1,1,0,1,0,1
104,4204,100 R=1,1,0,1,0,1
105,4205,100 R=1,1,0,1,0,1
109,4209,100 R=1,1,0,1,0,1
113,4213,100 R=1,1,0,1,0,1
114,4214,100 R=1,1,1,1,0,1
115,4215,100 R=1,1,0,1,0,1
116,4216,100 R=1,1,0,1,0,1
117,4217,100 R=1,1,0,1,0,1
118,4218,100 R=1,1,0,1,0,1
119,4219,100 R=1,1,0,1,0,1
120,4220,100 R=1,1,1,1,0,1
121,4221,100 R=1,1,1,1,0,1
122,4222,100 R=0,1,1,1,1,1



93

FRAME

NM=65

1 SH=R T=0.8,0.6 E=3455000

2 SH=R T=0.8,0.6 E=3180000

3 A=3.374 1=0.0256,0.0256 E=3455000  :ESDEGER KOSE KOLON 1
4 A=3.395 1=0.0256,0.0256 E=3455000 :ESDEGER KOSE KOLON 2
5 SH=R T=0.85,0.6 E=3455000

6 SH=R T=0.85,0.6 E=3180000

7 SH=R T=0.85,0.3 E=3455000

8 SH=R T=0.85,0.3 E=3180000

9 SH=R T=0.60,0.30 E=3455000

10 SH=R T=0.6,0.30 E=3180000

11 SH=R T=1.2,1.2 E=3455000

12 SH=R T=1.2,1.2 E=3180000

13 SH=R T=1.0,1.0 E=3180000

14 SH=R T=0.8,0.8 E=3180000

15 SH=R T=0.6,0.6 E=3180000

16 A=0.24 1=0.0128,0.0072 E=3455000

17 A=0.24 1=0.0128,0.0072 E=3180000

18 A=0.1275 I=0.00767656,0.00095625 E=3455000

19 A=0.1275 1=0.00767656,0.00095625 E=3180000

20 A=0.72 [=0.0864,0.0864 E=3455000

21 A=0.72 1=0.0864,0.0864 E=3180000

22 A=0.5 1=0.04167,0.04167 E=3180000

23 A=0.32 1=0.01707,0.01707 E=3180000

24 A=0.18 I=0.0054,0.0054 E=3180000

25 A=1000 I=0,0 E=3180000 :FIKTIF KIRIS
26 A=3.415 I=0.0256,0.0256 E=3455000 :ESDEGER KOSE KOLON 3
27 A=3.435 1=0.0256,0.0256 E=3455000 : 4
28 A=3.455 1=0.0256,0.0256 E=3455000 : 5
29 A=3.475 1=0.0256,0.0256 E=3455000 : 6
30 A=3.495 [=0.0256,0.0256 E=3455000 : 7
31 A=3.516 I=0.0256,0.0256 E=3455000 8
32 A=3.536 I=0.0256,0.0256 E=3455000 : 9
33 A=3.556 I=0.0256,0.0256 E=3180000 : 10

34 A=3.576 1=0.0256,0.0256 E=3180000 : 11
35 A=3.596 1=0.0256,0.0256 E=3180000 : 12
36 A=3.616 1=0.0256,0.0256 E=3180000 : 13
37 A=3.636 1=0.0256,0.0256 E=3180000 : 14
38 A=3.657 I=0.0256,0.0256 E=3180000 : 15
39 A=3.6771=0.0256,0.0256 E=3180000 : 16
40 A=3.697 1=0.0256,0.0256 E=3180000 : 17
41 A=3.717 1=0.0256,0.0256 E=3180000 : 18
42 A=3.737 1=0.0256,0.0256 E=3180000 : 19
43 A=3.757 1=0.0256,0.0256 E=3180000 : 20
44 A=3.778 1=0.0256,0.0256 E=3180000 : 21
45 A=3.798 1=0.0256,0.0256 E=3180000 : 22
46 A=3.818 1=0.0256,0.0256 E=3180000 : 23
47 A=3.838 1=0.0256,0.0256 E=3180000 : 24
48 A=3.858 1=0.0256,0.0256 E=3180000 : 25
49 A=3.878 1=0.0256,0.0256 E=3180000 : - 26
50 A=3.899 1=0.0256,0.0256 E=3180000 : 27
51 A=3.919 1=0.0256,0.0256 E=3180000 : 28
52 A=3.939 1=0.0256,0.0256 E=3180000 : 29
53 A=3.959 1=0.0256,0.0256 E=3180000 : 30
54 A=3.979 1=0.0256,0.0256 E=3180000 : 31
55 A=3.999 1=0.0256,0.0256 E=3180000 : 32

56 A=4.020 1=0.0256,0.0256 E=3180000 : 33



57 A=4.040 1=0.0256,0.0256 E=3180000 : 34
58 A=4.060 1=0.0256,0.0256 E=3180000 : 35
59 A=4.080 1=0.0256,0.0256 E=3180000 : 36
60 A=75.48 1=0.0256,0.0256 E=3180000 : 37
61 A=75.48 1=0.0256,0.0256 E=3180000 : 38
62 A=75.48 1=0.0256,0.0256 E=3180000 : 39
63 A=75.48 1=0.0256,0.0256 E=3180000 : 40
64 A=75.48 1=0.0256,0.0256 E=3180000 : 41
65 A=75.48 1=0.0256,0.0256 E=3180000 : 42
C *xkxxs

11101 M=1LP=2,0 MS=22,122 G=8,1,100,100,100,100

10 901 1001 M=2 MS=922,1022 G=32,1,100,100,100,100

43 2 102 M=1 MS$=22,122 G=8,1,100,100,100,100

52 902 1002 M=2 MS=922,1022 G=32,1,100,100,100,100

85 3 103 M=1 MS=22,122 G=8,1,100,100,100,100

94 903 1003 M=2 MS=922,1022 G=32,1,100,100,100,100

127 4 104 M=1 MS=22,122 G=8,1,100,100,100,100

136 904 1004 M=2 MS=922,1022 G=32,1,100,100,100,100

169 5 105 M=3 LP=2,0 MS=22,122  :ESDEGER KOSE KOLON 1

170 105205 M=4 MS=122,222 2

171205305 M=26 MS=222.322 3

172305405 M=27 MS=322,422 4

173 405 505 M=28 MS=422,522 5

174 505605 M=29 MS=522,622 6

175605 705 M=30 MS=622,722 7

176 705 805 M=31 MS=722,822 8

177 805905 M=32 MS=822,922 9

178 905 1005 M=33 MS=922,1022 10
179 1005 1105 M=34 MS=1022,1122 : 11
180 1105 1205 M=35 MS=1122,1222 : 12
181 1205 1305 M=36 MS=1222,1322 : 13
182 1305 1405 M=37 MS=1322,1422 : 14
183 1405 1505 M=38 MS=1422,1522 : 15
184 1505 1605 M=39 MS8=1522,1622 : 16
185 1605 1705 M=40 MS=1622,1722 : 17
186 1705 1805 M=41 MS=1722,1822 : 18
187 1805 1905 M=42 MS=1822,1922 : 19
188 1905 2005 M=43 MS=1922,2022 : 20
189 2005 2105 M=44 MS=2022,2122 : 21
190 2105 2205 M=45 MS=2122,2222 : 22
191 2205 2305 M=46 MS=2222.2322 : 23
192 2305 2405 M=47 MS8=2322,2422 : 24
193 2405 2505 M=48 MS=2422,2522 : 25
194 2505 2605 M=49 MS=2522,2622 : 26
195 2605 2705 M=50 MS=2622,2722 : 27
196 2705 2805 M=51 MS=2722,2822 : 28
197 2805 2905 M=52 MS=2822,2922 : 29
198 2905 3005 M=53 MS=2922,3022 : 30
199 3005 3105 M=54 MS=3022,3122 : 31
200 3105 3205 M=55 MS=3122,3222 . 32
201 3205 3305 M=56 MS=32223322 : 33
202 3305 3405 M=57 MS=3322,3422 : T34
203 3405 3505 M=58 MS=34223522 . 35
204 3505 3605 M=59 MS=35223622 : 36
205 3605 3705 M=60 MS=3622,3722 : 37
206 3705 3805 M=61 MS=37223822 : 38
207 3805 3905 M=62 MS~=3822,3922 : 39
208 3905 4005 M=63 MS=3922.4022 : 40

209 4005 4105 M=64 MS=4022,4122 : 41
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210 4105 4205 M=65 MS=4122,4222 42

337 9 109 M=1 LP=3,0 MS=22,122 G=8,1,100,100,100,100
346 909 1009 M=2 MS=922,1022 G=32,1,100,100,100,100
505 13 113 M=16 MS=22,122 G=8,1,100,100,100,100

514 913 1013 M=17 MS=922,1022 G=32,1,100,100,100,100
547 18 118 M=11 MS=22,122 G=8§,1,100,100,100,100

556 918 1018 M=12 MS=922,1022 G=9,1,100,100,100,100
566 1918 2018 M=13 MS=1922,2022 G=7,1,100,100,100,100
574 2718 2818 M=14 MS=2722,2822 G=7,1,100,100,100,100
582 3518 3618 M=15 MS=3522,3622 G=6,1,100,100,100,100
589 19 119 M=20 MS=22,122 G=8,1,100,100,100,100

598 919 1019 M=21 MS=922,1022 G=9,1,100,100,100,100
608 1919 2019 M=22 MS=1922,2022 G=7,1,100,100,100,100
616 2719 2819 M=23 MS=2722,2822 G=7,1,100,100,100,100
624 3519 3619 M=24 MS=3522,3622 G=6,1,100,100,100,100
631 20 120 M=20 MS=22,122 G=8,1,100,100,100,100

640 920 1020 M=21 M$=922,1022 G=9,1,100,100,100,100
650 1920 2020 M=22 MS=1922,2022 G=7,1,100,100,100,100
658 2720 2820 M=23 MS=2722,2822 G=7,1,100,100,100,100
666 3520 3620 M=24 MS=3522,3622 G=6,1,100,100,100,100
673 21 121 M=20 MS=22,122 G=8,1,100,100,100,100

682 921 1021 M=21 MS=922,1022 G=9,1,100,100,100,100
692 1921 2021 M=22 MS=1922,2022 G=7,1,100,100,100,100
700 2721 2821 M=23 MS=2722,2822 G=7,1,100,100,100,100
708 3521 3621 M=24 MS=3522,3622 G=6,1,100,100,100,100
1387 14 114 M=16 LP=2,0 MS=22,122 G=§,1,100,100,100,100
1396 914 1014 M=17 MS=922,1022 G=32,1,100,100,100,100
1429 15 115 M=1 MS=22,122 G=8,1,100,100,100,100

1438 915 1015 M=2 MS=922,1022 G=32,1,100,100,100,100
1471 16 116 M=1 MS=22,122 G=8,1,100,100,100,100

1480 916 1016 M=2 MS=922,1022 G=32,1,100,100,100,100
1513 17 117 M=1 MS=22,122 G=8,1,100,100,100,100

1522 917 1017 M=2 MS=922,1022 G=32,1,100,100,100,100
CKIRISLER

715 101 102 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
724 1001 1002 M=6 MS=1022,1022 G=32,1,100,100,100,100
757 102 103 M=5 MS=122,122 G=8,1,100,100,100,100

766 1002 1003 M=6 MS=1022,1022 G=32,1,100,100,100,100
799 103 104 M=5 MS=122,122 G=8,1,100,100,100,100

808 1003 1004 M=6 MS=1022,1022 G=32,1,100,100,100,100
841 104 105 M=5 MS=122,122 G=8,1,100,100,100,100

850 1004 1005 M=6 MS=1022,1022 G=32,1,100,100,100,100
1219 114 115 M=5 LP=2,0 MS=122,122 G=8,1,100,100,100,100
1228 1014 1015 M=6 MS=1022,1022 G=32,1,100,100,100,100
1261 115 116 M=5 MS=122,122 G=8,1,100,100,100,100

1270 1015 1016 M=6 MS=1022,1022 G=32,1,100,100,100,100
1303 116 117 M=5 MS=122,122 G=8,1,100,100,100,100

1312 1016 1017 M=6 MS=1022,1022 G=32,1,100,100,100,100
1345 117 101 M=5 MS=122,122 G=8,1,100,100,100,100

1354 1017 1001 M=6 MS=1022,1022 G=32,1,100,100,100,100
1555 118 109 M=7 MS=122,122 G=8,1,100,100,100,100

1564 1018 1009 M=8 MS=1022,1022 G=32,1,100,100,100,100
1597 119 113 M=18 MS=122,122 G=8,1,100,100,100,100

1606 1019 1013 M=19 MS=1022,1022 G=32,1,100,100,100,100
1639 120 118 M=7 MS=122,122 G=8,1,100,100,100,100

1648 1020 1018 M=8 MS=1022,1022 G=32,1,100,100,100,100
1681 121 119 M=18 MS=122,122 G=8,1,100,100,100,100

1690 1021 1019 M=19 MS=1022,1022 G=32,1,100,100,100,100
2000 105 120 M=25 LP=2,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK
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2100 109 121 M=25 LP=2,0 MS=122,122 G=41,1,100,100,100,100 :FIKTIF CUBUK

LOADS

122 L=1F=0.397,0,0,0,0,0
222 F=0.793
322 F=1.190
422 F=1.587
522 F=1.984
622 F=2.380
722 F=2.777
822 F=3.174
922 F=3.570
1022 F=3.967
1122 F=4.364
1222 F=4.761
1322 F=5.157
1422 F=5.554
1522 F=5.951
1622 F=6.347
1722 F=6.744
1822 F=7.141
1922 F=7.538
2022 F=7.934
2122 F=8.331
2222 F=8.728
2322 F=9.125
2422 F=9.521
2522 F=9.918
2622 F=10.315
2722 F=10.711
2822 F=11.108
2922 F=11.505
3022 F=11.902
3122 F=12.298
3222 F=12.695
3322 F=13.092
3422 F=13.488
3522 F=13.885
3622 F=14.282
3722 F=14.679
3822 F=15.075
3922 F=15.472
4022 F=15.869
4122 F=16.265
4222 F=16.662

SELECT

NT=5 ID=1,42,5 Sw=1
NT=35 ID=43,84,5 Sw=1
NT=5 ID=85,126,5 SwW=1
NT=5ID=127,168,5 SW=1
NT=5 ID=169,210,5 SW=1
NT=5ID=337,378,5 SW=]
NT=5 ID=505,546,5 SW=1
NT=5 ID=1387,1428,5 SW=1
NT=5 ID=1429,1470,5 SW=1
NT=5 ID=1471,1512,5 SW=1
NT=5 ID=1513,1554,5 SW=1



5.4 Kesin Hesap Gikis Bilgileri
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ORNEK 1 KESIN HESAP CIKIS BILGILERI
FRAME ELEMENT FORCES
ELT LOAD DIST

ID COND ENDI

1

11

16

21

26

31

36

41

43

48

53

58

63

68

73

1

.000
.000
3.300

1~2 PLANE AXIAL
SHEAR MOMENT FORCE

-18.944
-18.944

-32.431
-32.431

-30.774
-30.774

-28.475
-28.475

-25.204
-25.204

-20.838
-20.838

-15.874
-15.874

-10.354
-10.354

-2.518
-2.518

-33.688
-33.688

-61.142
-61.142

-57.893
-57.893

-53.481
~-53.481

-47.397
-47.397

-39.161
-39.161

-29.933

43.626
-18.891

54.399
-52.624

51.449
-50.105

47.180
-46.788

41.462
-41.711

34.034
-34.732

25.664
-26.719

16.574
-17.594

3.327
-4.983

77.322
-33.848

102.672
-99.098

96.919
-94.130

88.709
-87.778

78.076
-78.334

64.058
-65.174

48.470

.000

.000

.000

.000

-76.495
-64.108
-50.981
-37.545
-25 185
-14.827

-7.035

1~3 PLANE AXIAL
SHEAR MOMENT TORQ



FRAME ELEMENT FORCES
ELT LOAD DIST

ID COND

78

83

85

95

100

105

110

115

120

125

127

132

137

142

147

152

1

ENDI
3.300
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1~2 PLANE AXTAL
SHEAR MOMENT

-29.933

-19.473
-19.473

-4.770
-4.770

-33.224
-33.224

-58.653
-58.653

-54.895
-54.895

-50.543
-50.543

-44.871
-44.871

-37.230
-37.230

-28.652
-28.652

-18.844
-18.844

-4.644
-4.644

-32.582
-32.582

-52.000
-52.000

-48.067
-48.067

-44.277
-44.277

-39.614
-39.614

-33.143

-50.308

31.208
-33.051

6.418
-9.323

76.885
-32.754

98.657
-94.896

91.989
-89.166

83.841
-82.952

73.867
-74.209

60.822
-62.038

46.307
-48.244

30.135
-32.049

6.181
-9.144

76.280
-31.241

87.842
-83.759

80.724
-77.897

73.439
-72.675

65.122
-65.604

53.999

1~3 PLANE AXIAL

FORCE SHEAR MOMENT TORQ

-2.140
.038
~144.523
-130.618
-103.347
-75.299
-49.813
-28.919
-13.607
-4.397
-.664
-244.291
-210.960
-157.216
- 1.09.687
-69.287

~36.905
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXTAL 1~3 PLANE AXTAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3300 -33.143  -55.373
157 1 .000 -13.335
000 -25912 41.684
3.300 -25912  -43.825
162 1 .000 -.104
000 -17.622 28.005
3300 -17.622  -30.149
167 1 000 1.560
000 -~4.725 6.271
3300 -4.725 -9.321
169 1 .000 -472.889
000 25625 -73.761
3.300 25625 10.800
174 1 .000 -309.321
000 26832 -46.190
3300 26.832 42.357
179 1 .000 -211.679
000 24792 -42.276
3300 24.792 39.539
184 1 000 -137.636
000 223846  -37.869
3.300 22846 37.522
189 1 .000 -80.216
.000 20453  -33.166
3300 20453 34329
194 1 .000 -34.470
000 17450 -27.708
3.300 17.450 29.876
199 1 .000 322
000 13.700  -21.145
3.300 13.700 24.066
204 1 .000 18.890
000 9944  -15.045
3300 9944 17.769
209 1 .000 14.722
000 2851 -2.567
3300 2.851 6.841

211 1 000 -317.947
.000 .000 000 -5.003 21.626
3.300 .000 .000 -5.003 5.116

216 1 .000 -266.665
.000 .000 .000 -1.107 2.463
3.300 .000 .000 ~1.107 -1.191

221 1 .000 -199.629
.000 .000 000 - -1.103 2317
3.300 .000 .000 -1.103 -1.322

226 1 .000 -141.439
.000 .000 .000 -.968 1.619
3.300 .000 .000 -.968 -1.574

231 1 .000 -91.753

.000 000 .000 =797 1.034
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 .000 .000 =797 -1.595

236 1 .000 -51.169
.000 .000 .000 -.794 837
3.300 .000 .000 -.794 -1.783

241 1 .000 -20.609
.000 .000 .000 -.566 328
3.300 .000 .000 -.566 -1.541

246 1 000 -2.253
.000 000 .000 -.599 448
3.300 .000 .000 -.599 -1.528

251 1 .000 1.872
.000 .000 .000 -.156 -.657
3.300 .000 .000 -.156 -1.172

253 1 .000 -272.671
.000 .000 .000 -7.606 24341
3.300 .000 .000 -7.606 =757

258 1 .000 ~235.685
.000 .000 000 -8.343 14.389
3.300 000 000 -8.343  -13.142

263 1 .000 -186.490
.000 .000 .000 -8.103 13.851
3.300 .000 .000 -8.103  -12.888

268 1 .000 ~138.737
.000 .000 .000 -7.600 12.598
3.300 .000 .000 -7.600  -12.481

273 1 .000 -95.401
.000 .000 000 -6.714 10.851
3.300 .000 .000 -6.714  -11.307

278 1 .000 -58.638
.000 .000 .000 -5,793 9.154
3.300 .000 .000 -5.793 -9.963

283 1 .000 -30.022
.000 .000 000 -4.406 6.738
3.300 .000 000 -4.406 ~7.802

288 1 .000 -10.694
.000 .000 .000 -3.065 4.634
3.300 .000 .000 -3.065 -5.480

293 1 .000 -1.444
.000 .000 .000 -1.100 1.020
3.300 .000 .000 -1.100 -2.609

295 1 .000 ~232.264
.000 .000 .000 -4.962 21.583
3.300 .000 000 -4.962 5.209

300 1 .000 -211.026
.000 .000 000 -1.134 2.503
3.300 .000 .000 -1.134 -1.241

305 1 .000 -173.907
.000 .000 .000 -1.164 2416
3.300 .000 .000 -1.164 -1.426

310 1 .000 -134.862

.000 .000 .000 -1.043 1.743



101

FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXTAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.300 .000 .000 -1.043 -1.699
315 1 .000 -97.267
.000 000 .000 ~.863 1.142
3.300 .000 .000 -.863 -1.706
320 1 .000 -64.081
.000 .000 .000 -.859 943
3.300 .000 000 -.859 -1.891
325 1 .000 -37.068
.000 .000 .000 -611 402
3.300 .000 .000 -611 -1.614
330 1 .000 -17.157
.000 .000 .000 -.624 497
3.300 .000 .000 -.624 -1.562
335 1 .000 -4.036
.000 .000 .000 -.180 -.603
3.300 .000 .000 -.180 -1.198
337 1 .000 -221.925
.000 .000 .000 -7.637 24374
3.300 .000 .000 -7.637 -.328
342 1 000 -196.227
.000 .000 000 -8.689 14.944
3.300 .000 .000 -8.689  -13.729
347 1 .000 -164.098
.000 .000 .000 -8.612 14.681
3.300 .000 .000 -8.612  -13.739
352 1 .000 -129.869
.000 .000 000 -8.209 13.600
3.300 .000 .000 -8.209  -13.489
357 1 .000 -96.139
.000 .000 .000 ~7.337 11.878
3.300 .000 .000 -7.337  -12.334
362 1 .000 -65.376
.000 .000 .000 -6.382 10.128
3.300 .000 .000 -6.382  -10.932
367 1 .000 -39.358
.000 .000 .000 -4.921 7.592
3.300 .000 .000 -4.921 -8.647
372 1 .000 -18.809
.000 .000 .000 -3.495 5.355
3.300 .000 .000 -3.495 -6.178
377 1 .000 -4.329
.000 .000 000 -1.458 1.634
3.300 .000 .000 -1.458 -3.177
379 1 .000 -199.878
.000 .000 000 - -4.965 21.586
3.300 .000 .000 -4.965 5.203
384 1 .000 -183.845
.000 .000 .000 -1.166 2.554
3.300 .000 .000 -1.166 -1.295
389 1 .000 -156.357

.000 .000 .000 -1.211 2.492
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.300 .000 .000 -1.211 -1.505
394 1 .000 -126.256
.000 .000 .000 ~1.101 1.839
3.300 .000 .000 -1.101 -1.796
399 1 .000 -95.664
.000 .000 .000 -924 1.242
3.300 .000 .000 -.924 -1.807
404 1 .000 -67.042
000 .000 .000 -.918 1.040
3.300 .000 .000 -918 -1.988
409 1 .000 -42.042
.000 .000 .000 -.663 488
3.300 .000 .000 -.663 -1.700
414 1 .000 -21.532
.000 .000 .000 -.669 573
3.300 .000 .000 -.669 -1.634
419 1 .000 -5.543
.000 000 .000 -.207 -.545
3.300 .000 .000 -.207 -1.228
421 1 .000 -201.423
.000 .000 .000 -7.649 24.387
3.300 .000 .000 -7.649 -.856
426 1 .000 -178.336
.000 .000 .000 -8.832 15.172
3.300 .000 000 -8.832  -13.972
431 1 .000 -151.578
.000 .000 000 -8.838 15.049
3.300 .000 .000 -8.838  -14.118
436 1 .000 -122.894
.000 .000 .000 -8.499 14.076
3.300 .000 .000 -8499 -13.970
441 1 .000 -93.836
000 000 .000 -7.651 12.395
3.300 .000 .000 -7.651  -12.853
446 1 .000 -66.258
.000 000 .000 -6.696 10.646
3.300 .000 .000 -6.696 -11.450
451 1 .000 -41.734
.000 .000 .000 -5.211 8.072
3.300 .000 .000 -5.211 -9.125
456 1 .000 -21.002
.000 .000 .000 -3.754 5.789
3.300 .000 .000 -3.754 -6.600
461 1 .000 -5.079
.000 .000 000 - -1.684 2.021
3.300 .000 .000 -1.684 -3.535
463 1 .000 -187.776
.000 000 .000 -4.948 21.568
3.300 .000 .000 -4.943 5.241
468 1 .000 -172.986

g
3
g

-1.151 2528
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.300 .000 .000 -1.151 -1.270
473 1 .000 -148.343
.000 .000 .000 -1.203 2.478
3.300 .000 .000 -1.203 -1.493
478 1 .000 -121.415
.000 .000 .000 -1.101 1.837
3.300 .000 .000 -1.101 -1.795
483 1 .000 -93.649
.000 .000 .000 -.928 1.249
3.300 .000 .000 -.928 -1.815
488 1 .000 -67.027
.000 .000 .000 -.926 1.052
3.300 .000 .000 -.926 -2.002
493 1 .000 -43.022
.000 .000 .000 -.674 .505
3.300 .000 .000 -.674 -1.718
498 1 .000 -22.540
.000 .000 .000 -.681 593
3.300 .000 .000 -.681 -1.653
503 1 .000 -5.893
.000 .000 .000 =216 -.523
3.300 .000 .000 -.216 -1.235
505 1 .000 ~98.201
.000 000 .000 -4.096 12.709
3.300 .000 .000 -4.096 -.808
510 1 .000 -86.681
.000 .000 .000 -4.663 7.994
3.300 .000 .000 -4.663 -7.395
515 1 .000 -73.870
.000 .000 .000 -4.683 7.957
3.300 .000 000 -4.683 -7.497
520 1 .000 -60.219
.000 .000 .000 -4.522 7.485
3.300 .000 .000 -4.522 -7.436
525 1 .000 -46.338
000 .000 .000 -4.084 6.621
3.300 .000 .000 -4.084 -6.857
530 1 .000 -33.014
.000 .000 .000 -3.589 5717
3.300 .000 .000 -3.589 -6.128
535 1 .000 -20.989
000 .000 .000 -2.803 4.359
3.300 .000 .000 -2.803 -4.890
540 1 .000 -10.642
.000 .000 000 - -2.031 3.150
3.300 .000 .000 -2.031 -3.554
545 1 .000 -2.582
.000 .000 .000 -.929 1.157
3.300 .000 .000 -.929 -1.908

3.300 -2.582
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ORNEK 2 KESIN HESAP CIKI$ BILGILERI

FRAME ELEMENT FORCES

ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

1 1 .000 75.344
.000 .000 .000 -2.130 8.400
3.300 .000 .000 -2.130 1.372

6 1 .000 69.066
.000 .000 .000 -.176 378
3.300 .000 .000 -.176 -.202

11 1 000 57.581
.000 .000 .000 -172 .359
3.300 .000 .000 -172 -.208

16 1 .000 44.960
.000 .000 .000 -.118 142
3.300 .000 .000 -118 -.249

21 1 .000 32.550
.000 .000 .000 -072 -.007
3.300 .000 .000 =072 -.245

26 1 .000 21.569
.000 .000 .000 -.068 -.059
3.300 .000 .000 -.068 -.283

31 1 .000 12.680
.000 .000 .000 -.026 -.168
3.300 .000 .000 -.026 -.253

36 1 .000 6.095
.000 .000 .000 -.026 -.190
3.300 .000 .000 -.026 -274

41 1 .000 1.508
.000 .000 .000 .005 -.329
3.300 .000 .000 .005 -314

43 1 .000 159.511
.000 .000 .000 -5.034 17.367
3.300 .000 .000 -5.034 756

438 1 .000 141.465
.000 .000 .000 -2.582 4.457
3.300 000 000 -2.582 -4.063

53 1 000 116.404
000 .000 .000 -2.223 3.835
3.300 .000 .000 ~2.223 -3.500

58 1 .000 89.729
.000 .000 .000 -1.744 2.796
3.300 .000 .000 -1.744 -2.960

63 1 .000 64.123
.000 .000 .000 -1.254 1.842
3.300 .000 .000 -1.254 -2.296

68 1 .000 41.718
.000 .000 .000 ) -.854 1.094
3.300 .000 .000 -854 -1.723

73 1 .000 23.804
.000 .000 .000 -.374 220
3.300 .000 .000 =374 -1.013

78 1 .000 10.803

.000 .000 .000 073 -.554
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 .000 .000 073 -314

83 1 .000 2414
.000 000 .000 .589 -1.593
3.300 .000 .000 .589 .352

85 1 .000 168.325
.000 .000 .000 -3.929 16.214
3.300 000 .000 -3.929 3.250

90 1 .000 150.953
.000 .000 .000 -.203 511
3.300 .000 .000 -.203 -.160

95 1 .000 120.832
.000 .000 .000 =222 521
3.300 .000 .000 -222 -211

100 1 .000 90.647
.000 .000 .000 -.139 121
3.300 .000 .000 -.139 -.338

105 1 .000 62.791
.000 .000 .000 -.078 -.123
3.300 .000 .000 -.078 -.381

110 1 .000 39.156
.000 .000 000 -.091 -.192
3.300 .000 .000 -.091 ~.492

115 1 .000 20.819
.000 .000 .000 -.037 -.362
3.300 000 .000 -.037 -.483

120 1 .000 8.444
.000 .000 .000 -.061 -.367
3.300 .000 .000 -.061 -.568

125 1 .000 1.709
.000 .000 .000 -.008 -.608
3.300 .000 .000 -.008 -.636

127 1 .000 200.349
.000 .000 .000 -4.035 16.325
3.300 .000 .000 -4.035 3.010

132 1 .000 168.348
.000 .000 .000 -.367 .782
3.300 .000 000 -.367 -427

137 1 .000 126.387
.000 .000 .000 =373 .769
3.300 .000 .000 =373 -.462

142 1 000 89.887
.000 .000 .000 -.288 367
3.300 .000 .000 -.288 -.583

147 1 .000 58.613
.000 .000 .000 ) =222 .116
3.300 .000 .000 =222 -.617

152 1 .000 33.047
.000 .000 .000 =221 .024
3.300 .000 .000 -.221 -.705

157 1 .000 13.824

000 .000 .000 -.148 -177
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXTAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 .000 .000 -.148 -.665

162 1 .000 2.165
.000 .000 000 -.147 -.224
3.300 .000 .000 -.147 -.709

167 1 000 -.803
.000 .000 .000 -.040 -.540
3.300 .000 .000 -.040 -672

169 1 .000 304.901
.000 .000 .000 20483  -56.185
3.300 .000 .000 20.483 11.409

174 1 .000 192.298
.000 .000 .000 17.123  -28.896
3.300 .000 .000 17.123 27.612

179 1 .000 130.841
.000 .000 .000 15.321  -25.721
3.300 .000 .000 15.321 24.839

184 1 .000 84.729
.000 .000 .000 13.628  -22.276
3.300 .000 .000 13.628 22.697

189 1 .000 49.146
.000 .000 .000 11.774  -18.853
3.300 .000 .000 11.774 20.002

194 1 .000 20.846
.000 .000 .000 9.708  -15.208
3.300 .000 .000 9.708 16.830

199 1 .000 -441
.000 .000 .000 7.141  -10.760
3.300 .000 .000 7.141 12.804

204 1 .000 -12.254
.000 .000 .000 4319 -5.987
3.300 000 .000 4319 8.265

209 1 .000 -8.701
.000 .000 .000 241 1.032
3.300 .000 000 241 1.826

211 1 .000 164.010

000 25285  -57.483
3.300 25.285 25.956
216 1 .000 142.206
000 33311 -55.761
3.300 33311 54.164
221 1 .000 107.473
000 29.871  -49.803
3.300 29.871 48.770
226 1 .000 76.761
.000 26686  -43.970 :
3.300 26.686 44.093
231 1 .000 50.339
000 23.092 -37.726
3.300 23.092 38.477
236 1 .000 28.739
000 18853 -30.517
3.300 18.853 31.697



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

241

246

251

253

258

263

268

273

278

283

288

293

295

300

305

310

315

1

.000
.000
3.300
.000
.000
3.300
.000
000
3.300

1~2 PLANE AXIAL

107

SHEAR MOMENT

13.861
13.861

8.073
8.073

.302
.302

25.661
25.661

37.802
37.802

34.670
34.670

31.339
31.339

27.242
27.242

22.324
22.324

16.504
16.504

9.772
9.772

1.185
1.185

25.932
25.932

40.198
40.198

37.844
37.844

34.779
34.779

30.521
30.521

-22.090
23.653

-12.439
14.202

520
1.515

-57.837
26.843

-63.053
61.693

-57.703
56.709

-51.675
51.744

-44.615
45.285

-36.296
37.374

-26.514
27.950

-15.311
16.938

-.983
2.926

-58.093
27.483

-66.894
65.759

-62.896
61.989

-57.350
57.420

~-50.047
50.674

1~3 PLANE AXTIAL
FORCE SHEAR MOMENT TORQ
12.505

2.606

-.187

110.511

101.875

83.869

64.375

45.824

29.747

16.980

7.815

1.659

78.122

73.741

63.738

51.491

38.754



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

320

325

330

335

337

342

347

352

357

362

367

372

377

379

384

389

394

1

.000
.000
3.300

1~2 PLANE AXIAL

108

SHEAR MOMENT

25210
25.210

18.865
18.865

11.596
11.596

2.631
2.631

26.034
26.034

41.427
41.427

39.696
39.696

36.980
36.980

32.766
32.766

27.303
27.303

20.717
20.717

13.210
13.210

4.075
4.075

26.137
26.137

42.310
42310

41.014
41.014

38.594
38.594

-41.091
42.101

~30.448
31.806

~18.355
19.911

-3.411
5.271

~58.189
27.724

-68.851
67.858

-65.911
65.084

~60.970
61.064

-53.755
54.372

-44.560
45.540

-33.523
34.844

-21.030
22.563

-5.826
7.620

-58.286
27.967

-70.261
69.362

-68.055
67.290

-63.619
63.740

1~3 PLANE AXIAL
FORCE SHEAR MOMENT TORQ
26.985

16.940
8.777
2,032

55.476

52.921

46.905

39.109

30.537

22.164

14.574
7.895
1.874

39.176

37.438

53 404

28.217



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

399

409

414

419

421

426

431

436

441

451

456

461

463

468

473

1

000
.000
3.300

1~2 PLANE AXIAL

109

SHEAR MOMENT

34.470
34.470

28.959
28.959

22.243
22.243

14.593
14.593

5.344
5.344

26.180
26.180

42.840
42.840

41.765
41.765

39.516
39.516

35.469
35.469

29.957
29.957

23.200
23.200

15.491
15491

6.172
6.172

26.375
26.375

42.993
42.993

41.928
41.928

-56.565
57.184

-47.299
48.265

. =36.050

37.351

-23.323
24.832

-7.949
9.687

-58.326
28.067

-71.110
70.261

-69.279
68.546

-65.132
65.270

-58.212
58.835

-48.948
49.911

-37.634
38.926

-24.807
26314

-9.334
11.033

-58.510
28.527

-71.370
70.508

-69.546
68.818

1~3 PLANE AXIAL
FORCE SHEAR MOMENT TORQ
22,408

16.570

11.078

6.066

1.446

26.719

24.859

21.649

18.112

14.345

10.572

6.991

3.733

19.491

13.693

10.941



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

478

483

488

493

498

503

505

510

515

520

525

530

535

540

545

1

000
.000
3.300

110

1~2 PLANE AXTAL
SHEAR MOMENT FORCE SHEAR MOMENT TORQ

39.746
39.746

35.772
35.772

30.317
30.317

23.595
23.595

15.903
15.903

6.555
6.555

14.875
14.875

22.530
22.530

21.925
21.925

20.787
20.787

18.709
18.709

15.879
15.879

12.368
12.368

8.368
8.368

3419
3.419

-65.507
65.656

-58.708
59.339

-49.539
50.506

-38.284
39.580

-25.489
26.992

-9.974
11.657

-33.189
15.898

-37.402
36.947

-36.348
36.004

-34.240
34358

-30.674
31.064

-25.914
26.438

-20.033
20.781

-13.379
14.234

-5.174
6.108

8.667

6.574

4.561

2.667

.002

.000

1~3 PLANE AXTAL
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ORNEK 3 KESIN HESAP CIKIS BILGILERI
FRAME ELEMENT FORCES
ELT LOAD DIST

ID COND ENDI

1

11

16

21

26

31

36

41

43

438

53

58

63

68

73

78

1

.000
.000
3.300
.000
.000
3.300

3.300

3.300

1~2 PLANE

SHEAR MOMENT
-24.596 56.991
-24.596 -24.176
-43.392 72.968
-43.392  -70.225
-41.740 69.909
-41.740  -67.831
-39.067 64.852
-39.067 -64.069
-34.637 57.122
-34.637 -57.180
-28.881 47.301
-28.881  -48.006
-21.914 35.533
-21.914  -36.783
-14.076 22.439
-14.076  -24.012

-4.458 6.415

-4.458 -8.298
-43.835 101.181
-43.835 -43.475
-81.850  137.795
-81.850 -132.309
-78.541 131.731
-78.541 -127.454
-73.367  121.931
-73.367 -120.181
-65.053  107.415
-65.053 -107.260
~-54.216 88.912 -
-54.216  -90.000
-41.171 66.859
-41.171  -69.004
-26.360 42.106

AXIAL
FORCE
.000

.000

.000

-109.317
-93.012
-75.378
-57.012
-39.728
.-24.917
-13.328

-5.282

1~3 PLANE  AXIAL
SHEAR MOMENT TORQ



FRAME ELEMENT FORCES
ELT LOAD DIST

ID COND

83

85

95

100

105

110

115

120

125

127

132

137

142

147

152

157

1

ENDI
3.300

1~2 PLANE AXTAL

112

1~3 PLANE  AXIAL

SHEAR MOMENT FORCE SHEAR MOMENT TORQ

-26.360

-8.292
-8.292

-43.114
-43.114

-77.907
-77.907

-73.625
-73.625

-68.269
-68.269

-60.373
-60.373

-50.270
-50.270

-38.138
-38.138

-24.263
-24.263

-6.902
-6.902

-42.250
-42.250

-68.670
-68.670

-63.748
-63.748

-58.776
-58.776

-52.010
-52.010

-43.391
~43.391

-33.037

-44.881

12.011
-15.353

100.502
-41.775

131.442
-125.651

123.666
-119.296

113.506
-111.782

99.648
-99.582

82.341
-83.552

61.787
-64.068

38.582
-41.485

9.658
-13.120

99.688
-39.738

116.450
-110.161

107.402
-102.965

97.779
-96.181

85.758
-85.874

70.879
-72.312

53.235

-.610
-208.341
-189.804
-153.056
-114.645

-79.121
-49.155
-26.216
-10.861
-2.083
-353.742
-309.019
-236.028
-170.020
-} 12.573
-65.334

-29.645



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

162

167

169

174

179

184

189

194

199

204

209

211

216

221

226

231

236

1

3.300

113

1~2 PLANE AXIAL

-33.037

-21.157
-21.157

~5.497
~5.497

-32.994
-32.994

-35.340
-35.340

-32.725
=32.725

-30.112
-30.112

-26.669
-26.669

-22.476
-22.476

-17.166
-17.166

-11.400
-11.400

-3.042
-3.042

.000
.000

-35.788

33317
-36.502

7.251
-10.889

96.164
-12.717

61.319
-55.304

56.158
-51.833

50.215
-49.155

43.557
-44.450

35.913
-38.258

26.547
~30.100

16.696
-20.925

2.446
-7.594

.000
.000

.000
.000

.000
.000

.000

-7.445
057
-671.072
-454.983
-322.265
-218.655
-135.666
-68.029
-15.966
15.406
15.298
-468.746

-400.427

-225.841
~153.090

-92.050

1~3 PLANE AXIAL
SHEAR MOMENT FORCE SHEAR MOMENT TORQ

-6.231
-6.231

-1.092
-1.092

-1.075
-1.075

-.388
-.888

=720
-720

-~.660

28.054
7.491

2.820
~.784

2.563
-.984

1.601
-1.328

945
-1.430

.569
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXJIAL 1~3 PLANE = AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 .000 .000 -660  -1.608
241 1 .000 -44.581

.000 .000 .000 -455 004

3.300 .000 000 -455  -1497
246 1 .000 -13.391

000 .000 .000 -399 -211

3.300 .000 .000 -399  -1.527
251 1 .000 =752

.000 .000 .000 -.091 -.990

3.300 .000 000 -091  -1.290
253 1 .000 -410.612

.000 .000 .000 -7.898  29.793

3.300 .000 .000 -7.898 3.729
258 1 .000 -363.228

.000 .000 .000 -5.357 9.878

3.300 .000 .000 -5357  -7.802
263 1 .000 -294.541

.000 .000 .000 -4.831 8.776

3.300 .000 .000 43831 -7.167
268 1 .000 -225.082

.000 .000 .000 -4.078 6.906

3.300 .000 .000 4078  -6.552
273 1 .000 -159.987

.000 .000 000 -3.236 5.134

3.300 .000 .000 -3.236  -5.544
278 1 .000 -103.333

.000 .000 .000 -2.513 3.672

3.300 .000 .000 22513 4622
283 1 .000 -57.874

.000 .000 .000 -1.588 1.918

3.300 000 .000 -1.588  -3.324
288 1 .000 -25.095

.000 .000 .000 -.705 366

3.300 .000 .000 -705  -1.962
293 1 .000 -5.255

.000 .000 .000 401 -1.792

3.300 .000 .000 401 -.468
295 1 .000 -370.384

.000 .000 .000 -6.014 27.827

3.300 000 .000 -6.014 7.982
300 1 .000 -340.566

.000 .000 .000 724 2.210

3.300 .000 .000 -724 -.181
305 1 .000 -285.107

.000 .000 000 -.730 1.998

3.300 .000 .000 -.730 -411
310 1 .000 -224.343

.000 .000 .000 -.548 1.040

3.300 .000 .000 -.548 -.768
315 1 .000 -164.374

000 .000 000 -394 405
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXJIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 .000 .000 -394 -.897

320 1 .000 -110.652
.000 .000 .000 -370 .088
3.300 .000 .000 =370 -1.134

325 1 000 -66.268
.000 .000 .000 -.210 -.404
3.300 .000 .000 -.210 -1.097

330 1 .000 -32.453
.000 000 .000 -210 -.523
3.300 .000 .000 =210 -1.215

335 1 .000 -8.139
.000 .000 .000 -.027 -1.138
3.300 .000 .000 -.027 -1.225

337 1 .000 -185.359
.000 .000 .000 -4.216 15.414
3.300 000 000 -4.216 1.502

342 1 .000 -167.235
.000 .000 .000 -2.873 5.255
3.300 000 .000 -2.873 -4.225

347 1 .000 -140.731
.000 .000 .000 -2.619 4.721
3.300 .000 000 -2.619 -3.923

352 1 .000 -111.420
.000 .000 .000 -2.227 3.763
3.300 .000 .000 -2.227 -3.587

357 1 .000 -82.248
.000 .000 .000 -1.764 2.807
3.300 .000 .000 -1.764 -3.014

362 1 .000 -55.822
.000 .000 .000 -1.357 2.001
3.300 000 .000 -1.357 -2.478

367 1 .000 -33.768
.000 .000 .000 -.836 1.029
3.300 .000 .000 -.836 -1.731

372 1 .000 -16.576
.000 .000 .000 -344 172
3.300 .000 .000 -344 -.964

377 1 .000 -4.050
000 .000 .000 234 -.968

3.300 .000 .000 234 -.195
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ORNEK 3 KESIN HESAP CIKIS BILGILERI
FRAME ELEMENT FORCES
ELT LOAD DIST

ID COND ENDI

1

11

16

21

26

31

36

41

43

48

53

58

63

68

73

78

1

000
000
3.300
.000
.000
3.300
.000
.000
3.300

3.300

3.300

.000
3.300

1~2 PLANE

SHEAR MOMENT
-24.236 47.727
-24.236  -32.253
-41.101 68.407
-41.101  -67.226
-38.921 64.653
-38.921 -63.786
-35.948 59.448
-35.948  -59.182
-31.861 52.505
-31.861  -52.636
-26.505 43.528
-26.505  -43.940
-20.246 33.089
-20.246  -33.723
-13.053 21.186
-13.053  -21.891

-3.676 5.629

-3.676 -6.500
-24.310 47.800
-24.310  -32.422
-39.169 65.350
-39.169  -63.909
-35.969 59.831
-35.969  -58.866
-32.593 53.919
-32.593  -53.638
-28.585 47.084
-28.585  -47.245
-23.574 38.663
-23.574  -39.130
-17.795 29.012
-17.795  -29.711
-11.073 17.893
-11.073  -18.648

AXIAL
FORCE
-20.555

-42.104

-45.919

-42.931

-36.524

-29.181

-21.977

-14.386

-4.539

-67.615

-70.410

-64.795

-54.237

-42.174

-30.616

-20.483

-11.706

1~3 PLANE AXIAL
SHEAR MOMENT TORQ



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

83 1
85 1
90 1
95 1
100 1
105 1
110 1
115 1
120 1
125 1
127 1
132 1
137 1
142 1
147 1
152 1
157 1
162 1

000
000
3.300
000
000
3.300
000
.000
3.300
000
.000
3.300

117

1~2 PLANE

SHEAR MOMENT
-1.921 2.721
-1.921 -3.617
-24.254 47.745
-24.254  -32.295
-37.433 62.581
-37433  -60.949
-33.643 56.015
-33.643  -55.008
-30.144 49.874
-30.144  -49.600
-26.302 43.301
-26.302  -43.494
-21.598 35379
-21.598  -35.894
-16.216 26.380
-16.216  -27.133
-9.904 15.939
-9.904  -16.744
-.982 1.164
-.982 -2.076
-23.423 46.914
-23423  -30.381
-32.310 54.154
-32.310  -52.470
~28.931 48.236
-28.931  -47.237
-25.818 42.702
-25.818  -42.496
-22.530 37.040
-22.530  -37.307
-18.484 30.198
-18.484  -30.799
-13.881 22.469
-13.881  -23.337

AXIAL
FORCE
-3.008

-112.319
-105.370
-85.854
-65.900
-47.125
-30.784
-17.591
-8.024
-1.794
-168.121
-145.298
-107.318
-76.603
-50.583
-29.057
-12.406

-1.864

1~3 PLANE AXIAL
SHEAR MOMENT TORQ
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXJAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

.000 -8.522 13.591
3300 -8522 -14.532
167 1 .000 434
.000 -622 524
3.300 -.622 -1.529
169 1 .000 -316.955
.000 -18475 43.834
3.300 -18475 -17.134
174 1 .000 -182.721
000 -183.214 30.740
3.300 -18214  -29.366
179 1 .000 -127.175
000 -16.443 27.567
3300 -16.443  -26.696
184 1 .000 -83.569
000 -14.644 24.153
3.300 -14.644  -24.173
189 1 .000 -49.972
000 -12.758 20.761
3300 -12.758 -21.341
194 1 .000 -22.750
000 -10.546 16.925
3.300 -10.546  -17.878
199 1 .000 -1.484
000 -7.904 12.424
3300 -7.904  -13.660
204 1 .000 10.888
000 -5.026 7.647
3300 -5.026 -8.937
209 1 .000 9418
.000 -412 -.138
3.300 -412 -1.499
211 1 .000 -238.442
.000 .000 .000 -4.891 18.327
3.300 .000 .000 -4.891 2.188
216 1 .000 -177.585
.000 000 .000 -1.050 2.038
3.300 000 .000 -1.050 -1.427
221 1 .000 -126.623
.000 .000 .000 -.990 1.853
3.300 .000 .000 -990 -1.413
226 1 000 -86.939
.000 .000 .000 -.843 1.335
3.300 .000 .000 -.843 -1.449
231 1 .000 -54.694
.000 .000 .000 ) -691 899
3.300 000 .000 -691 -1.382
236 1 .000 -28.496
.000 .000 .000 -.645 .708
3.300 .000 .000 -.645 -1.421
24] 1 .000 -8.465
.000 000 .000 -453 314
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 000 .000 -453 -1.179

246 1 .000 3.441
.000 000 .000 -400 224
3.300 .000 .000 -400 -1.094

251 1 .000 3.766
000 000 000 -.048 -.539
3.300 000 .000 -.048 -698

253 i .000 -202.384
.000 000 000 -4.348 17.762
3.300 000 .000 -4.348 3.412

258 1 .000 -167.846
.000 .000 000 -212 647
3.300 .000 000 =212 -053

263 1 .000 -124.917
.000 .000 .000 -.238 612
3.300 .000 .000 -.238 -174

268 1 .000 -88.811
000 .000 .000 -170 218
3.300 .000 000 -170 =342

273 1 .000 ~58.163
000 000 000 -.096 -.092
3.300 .000 .000 -.096 -410

278 1 .000 -32.997
000 .000 .000 -.161 =102
3.300 .000 .000 -.161 -.633

283 1 000 -13.806
.000 .000 .000 -.083 -.305
3.300 .000 .000 -.083 =579

288 1 .000 -1.961
.000 000 .000 -171 -.158
3.300 000 .000 =171 -723

293 1 .000 953
.000 .000 .000 -.028 -.590
3.300 .000 .000 -.028 -.682

295 1 .000 -183.252
.000 .000 .000 -4.608 18.033
3.300 .000 .000 -4.608 2.826

300 1 .000 -158.424
.000 .000 .000 =777 1.581
3.300 .000 .000 777 -.984

305 1 000 -122.456
.000 .000 000 =755 1.464
3.300 .000 .000 -.755 -1.028

310 1 .000 -89.571
.000 .000 000 -.630 982
3.300 .000 000 -.630 -1.097

315 1 .000 -60.557
000 000 .000 -478 542
3.300 .000 .000 -478 -1.035

320 1 000 -36.334
.000 .000 .000 -461 399

3.300 .000 000 -461 -1.123
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

325 1 000 -17.691
000 .000 000 -.286 036
3.300 .000 000 -.286 -.908

330 1 000 -5.573
.000 .000 000 -263 006
3.300 000 000 -.263 -.863

335 1 000 -.568
.000 .000 .000 -019 -.603
3.300 .000 .000 -019 -.666

337 1 .000 -175.742
.000 .000 000 -7.242 20.781
3.300 .000 .000 ~7.242 -3.119

342 1 000 -150.624
.000 000 .000 -6.782 11.511
3.300 .000 .000 6.782  -10.871

347 1 .000 -119.792
000 000 000 -6.247 10.540
3.300 .000 .000 -6.247  -10.075

352 1 000 -89.539
.000 .000 000 -5.513 9.083
3.300 000 000 -5.513 -9.110

357 1 .000 -62.008
.000 .000 .000 -4.562 7.331
3.300 .000 .000 -4.562 -1.723

362 1 .000 -38.577
.000 .000 000 -3.693 5.792
3.300 .000 .000 -3.693 -6.394

367 1 .000 -20.297
.000 .000 .000 -2.511 3.768
3.300 .000 000 -2.511 -4.519

372 1 .000 -7.681
.000 .000 .000 -1.339 1.878
3.300 .000 .000 ~-1.339 -2.542

377 1 .000 -1.248
000 000 .000 .098 =724
3.300 000 000 .098 -402

379 1 .000 -160.913
000 .000 .000 -4.602 18.027
3.300 .000 .000 -4.602 2.839

384 1 .000 -144.478
.000 .000 000 -774 1.575
3.300 000 .000 -774 -.979

389 1 .000 -117.564
.000 .000 000 =752 1.459
3.300 000 000 -752 -1.023

394 1 .000 -89.818
.000 .000 .000 -.628 978
3.300 000 .000 -628 -1.093

399 1 000 -63.633
.000 000 .000 -475 537
3.300 000 000 -475 -1.031

404 1 000 -40.959
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

.000 .000 000 -459 396
3.300 000 000 -459 -1.120

409 1 .000 -22.944
000 000 .000 -.284 032
3.300 000 000 -.284 -.905

414 1 .000 -10.128
.000 .000 .000 -.261 .003
3.300 000 .000 ~.261 -.860

419 1 000 -2.267
000 000 .000 -019 -.605
3.300 .000 .000 -019 -.667

421 1 .000 -153.778
000 000 .000 -4.307 17.718
3.300 000 .000 -4.307 3.505

426 1 000 -140.220
.000 000 000 -.181 594
3.300 .000 .000 -.181 -.003

431 1 000 -115.821
.000 .000 .000 -212 568
3.300 .000 .000 -212 -.131

436 1 000 -89.761
.000 000 .000 -.146 179
3.300 .000 .000 -.146 -.304

441 1 .000 -64.555
.000 .000 .000 -.073 -.131
3.300 .000 .000 -073 -.373

446 1 .000 -42.413
000 000 .000 -.141 -.136
3.300 000 000 -.141 -.601

451 1 .000 -24.569
.000 .000 .000 ~.065 =336
3.300 .000 .000 -.065 -.549

456 1 .000 -11.510
.000 .000 .000 -.156 -.182
3.300 .000 .000 -.156 -.695

461 1 .000 -2.778
.000 .000 000 -.026 -.597
3.300 .000 .000 -.026 -.683

463 1 .000 -152.140
.000 .000 .000 -4.586 18.010
3.300 .000 000 -4.586 2.876

468 1 .000 -137.983
.000 .000 .000 =767 1.562
3.300 .000 .000 =767 -.967

473 1 .000 -114.698
.000 000 .000 ' =753 1.459
3.300 .000 .000 -.753 -1.025

478 1 .000 -89.504
000 000 .000 -.633 .987
3.300 .000 000 -.633 -1.103

483 1 .000 -64.858

.000 .000 .000 -.482 548
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 000 000 -482 -1.043

488 1 .000 -43.007
.000 .000 .000 -465 405
3.300 .000 .000 -465 -1.129

493 1 .000 -25.243
000 .000 000 -.288 .038
3.300 .000 .000 -.288 -911

498 1 .000 -11.991
.000 000 .000 -263 .006
3.300 000 000 -263 -.860

503 1 000 -2.905
000 000 .000 -.023 -.599
3.300 000 .000 -.023 -676

505 1 000 -78.708
000 000 .000 -3.927 10.932
3.300 000 .000 -3.927 -2.026

510 1 .000 -68.696
.000 .000 .000 -3.704 6.268
3.300 .000 .000 -3.704 -5.956

515 1 .000 -57.129
.000 .000 .000 -3.450 5.805
3.300 .000 .000 ~3.450 -5.579

520 1 .000 -44.557
000 .000 .000 -3.069 5.056
3.300 .000 .000 -3.069 -5.071

525 1 .000 -32.299
.000 .000 .000 -2.550 4.108
3.300 .000 .000 -2.550 -4.307

530 1 .000 -21.391
000 000 .000 -2.066 3.257
3.300 .000 .000 -2.066 -3.560

535 1 .000 -12.515
.000 .000 .000 -1.405 2.130
3.300 .000 .000 -1.405 -2.505

540 1 000 -5.782
000 .000 000 =747 1.071
3.300 .000 .000 -747 -1.394

545 1 .000 -1.302
.000 .000 .000 .030 =335
3.300 .000 000 .030 -.237

1387 1 .000 .000
000 000 000 -9.174 16.704
3.300 .000 .000 -9.174  -13.570

1392 1 .000 .000
.000 .000 .000 -18.228 30.159
3.300 .000 .000 ‘ -18.228  -29.993

1397 1 .000 .000
.000 000 .000 -18.294 30.265
3.300 .000 .000 -18.294  -30.105

1402 1 .000 000
.000 000 000 -17.617 29.107

3.300 .000 .000 -17.617  -29.030
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

1407 1 .000 .000
.000 .000 .000 -16.008 26423
3.300 000 .000 -16.008  -26.404

1412 1 000 000
.000 000 .000 -13.590 22.409
3.300 .000 .000 -13.590  -22.438

1417 1 .000 .000
000 000 000 -10.677 17.578
3.300 .000 000 -10.677  -17.656

1422 1 .000 000
.000 .000 .000 -7.390 12.139
3.300 000 000 -71.390  -12.247

1427 1 .000 000
.000 000 000 -3.460 5.628
3.300 000 .000 -3.460 -5.788

1429 1 .000 -8.334
000 000 .000 -17.196 31.165
3.300 .000 .000 -17.196  -25.581

1434 1 000 -6.994
.000 000 .000 -34.903 57.747
3.300 .000 .000 -34.903  -57.434

1439 1 000 -8.851
.000 000 .000 -34.965 57.856
3.300 000 .000 -34.965  -57.529

1444 1 .000 -9.418
.000 000 000 -33.599 55.526
3.300 .000 .000 -33.599  -55.350

1449 1 .000 -8.903
.000 .000 .000 -30.477 50.322
3.300 000 .000 -30477  -50.254

1454 1 000 -7.649
000 000 .000 -25.831 42.610
3.300 000 .000 -25.831  -42.633

1459 1 .000 -5.877
.000 000 .000 -20.250 33.355
3.300 000 .000 -20.250  -33.470

1464 1 .000 -3.580
000 .000 000 -13.936 22.908
3.300 .000 .000 -13.936  -23.081

1469 1 .000 -734
.000 000 .000 -6.428 10.463
3.300 .000 .000 -6.428  -10.748

1471 1 .000 -7.448
.000 .000 .000 -17.293 31.266
3.300 .000 .000 -17293  -25.800

1476 1 .000 -13.556
.000 000 .000 -35.377 58.542
3.300 .000 .000 -35.377  -58.204

1481 1 .000 -18.578
.000 .000 .000 -35.134 58.152
3.300 .000 .000 -35.134  -57.792

1486 1 000 -19.838
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

.000 .000 000 -33.523 55.413
3.300 .000 000 -33.523  -55.212

1491 1 .000 -18.627
.000 .000 .000 -30.256 49.962
3.300 000 000 -30256  -49.882

1496 1 000 ~16.066
.000 000 .000 -25.535 42.125
3.300 000 .000 -25.535  -42.141

1501 1 .000 ~12.683
.000 000 .000 -19.897 32.776
3.300 .000 000 -19.897  -32.883

1506 1 .000 -8.289
000 .000 000 -13.489 22.177
3.300 .000 .000 -13.489  -22.335

1511 1 .000 -2.231
.000 .000 .000 -5.848 9.511
3.300 .000 .000 -5.848 -9.786

1513 1 000 -.634
.000 000 000 -17.352 31.328
3.300 .000 .000 -17.352  -25.934

1518 1 000 -23.411
000 .000 .000 -34.332 56.884
3.300 000 .000 -34.332  -56.412

1523 1 .000 ~30.564
.000 .000 .000 -33.457 55416
3.300 .000 000 -33457  -54.992

1528 1 .000 ~31.456
000 000 .000 -31.515 52.110
3.300 000 .000 -31.515  -51.891

1533 1 .000 ~28.634
.000 000 .000 -28.233 46.620
3.300 .000 .000 -28.233  -46.549

1538 1 .000 -24.285
.000 .000 .000 ~23.678 39.047
3.300 .000 .000 -23.678  -39.090

1543 1 .000 ~19.299
.000 000 000 -18.295 30.118
3.300 .000 .000 -18.295  -30.256

1548 1 .000 ~13.173
.000 .000 000 -12.126 19.917
3.300 .000 .000 -12.126  -20.100

1553 1 .000 -4.278
.000 .000 .000 -4.580 7.418

3.300 .000 .000 -4.580 ~1.697
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5.5 Yaklagik Yontemle Hesap Cikig Bilgileri

ORNEK 1 YAKLASIK YONTEMLE HESAP CIKI$ BILGILERI
FRAME ELEMENT FORCES
ELT LOAD DIST

ID COND ENDI

1

11

16

21

26

31

36

41

43

48

53

58

63

68

73

1

.000
.000
3.300

3.300

1~2 PLANE

SHEAR MOMENT
-19.630 44.507
-19.630  -20.271
-31.741 52.899
-31.741  -51.848
-30.397 50.596
-30.397 -49.714
-28.464 47.025
-28.464  -46.905
-25.474 41.838
-25.474  -42.225
-21.363 34.887
-21.363  -35.611
-16.546 26.800
-16.546  -27.803
-11.189 17.966
-11.189  -18.959

-3.540 5.052

-3.540 -6.630
-34.906 78.725
-34.906  -36.466
-60.376  100.663
-60.376  -98.578
-57.837 96.352
-57.837 -94.511
-54.094 89.446
-54.094  -89.065
-48.418 79.626
48418  -80.154
-40.508 66.259
-40.508 -67.417
-31.378 50.914

AXIAL
FORCE
.000

.000

000

.000

.000

-47.754

-38.366

-31.681

-24.981

-18.439

-12.438

-7.257

1~3 PLANE  AXIAL
SHEAR MOMENT TORQ



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

78

83

85

90

95

100

105

110

115

120

125

127

132

137

142

147

152

1

3.300
.000
.000

3.300

126

1~2 PLANE

SHEAR MOMENT
-31.378  -52.635
-21.062 33.873
-21.062  -35.631

-6.644 9.567

-6.644  -12.359
-34.616 78.451
-34.616 -35.781
-59.646 99.485
-59.646  -97.345
-56.815 94.682
-56.815  -92.809
-52.928 87.525
-52.928 -87.138
-47.272 77.724
-47.272 -78.272
-39.496 64.573
~-39.496  -65.762
-30.527 49.496
-30.527 -51.243
-20.356 32.702
-20.356  -34.471

-6.071 8.603

-6.071  -11.433
-34.791 78.616
-34.791  -36.193
-57.347 95.816
-57.347  -93.430
-53.818 89.772
-53.818 -87.826
-49.759 82.291
-49.759  -81.914
-44.341 72.873
-44.341 -73.454
-36.978 60.393

AXTAL
FORCE
-3.176
=351
-80.625
-75.263
-64.127
-51.154
-38.014
-26.081
-16.054
-8.130
-1.927
-122.906
-118.970
-99.140
‘-77.345

-56.205

-37.617

1~3 PLANE AXITAL
SHEAR MOMENT TORQ
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FRAME ELEMENT FORCES

ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE  AXIAL

ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3300 -36978 -61.634

157 1 .000 22.525
000 -28.543  46.185
3300 -28.543  -48.005

162 1 .000 -11.128
000 -18.896  30.255
3300 -18.896 -32.103

167 1 .000 2.876
000 -4951 6734
3300 4951  -9.605

169 1 .000 _1691.200
000 28.063 -76.698
3300 28063 15911

174 1 .000 _1400.191
000 32132 -54.159
3300 32.132 51876

179 1 .000 _1102.036
000 29920  -50.302
3300 29.920 48433

184 1 .000 -826.368
000 27480 -45.322
3300 27480  45.362

189 1 .000 -577.455
000 24334 -39.507
3300 24334 40794

194 1 .000 -362.098
000 20503 -32.794
3300 20503  34.864

199 1 .000 -187.429
000 15723  -24.619
3300 15723  27.266

204 1 .000 -65.087
000 10.737 -16.457
3300 10737  18.975

209 1 .000 -3.680
000 2581  -2.164
3300 2581 6353

253 1 .000 -190.056
.000 .000 .000 -8.381 25.242
3.300 .000 .000 -8.381 -2.416

258 1 .000 -160.285
.000 .000 .000 -8.983 15.190
3.300 .000 .000 ~-8.983  -14.453

263 1 .000 ~-127.691
.000 .000 .000 ) -8.715 14.697
3.300 .000 .000 -8715  -14.061

268 1 .000 -96.695
.000 .000 .000 -8.211 13.524
3.300 .000 .000 -8.211 -13.571

273 1 .000 -68.242

.000 .000 .000 -7.294 11.774
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.300 .000 .000 -7.294  -12.298
278 1 .000 -43.452
.000 .000 .000 -6.323 10.034
3.300 000 .000 -6.323  -10.832
283 1 .000 -23.448
000 .000 .000 -4.847 7.500
3.300 .000 .000 -4.847 -8.496
288 1 .000 -9.003
.000 .000 .000 -3.391 5.194
3.300 .000 .000 -3.391 -5.996
293 1 .000 -1.324
.000 .000 .000 -1.264 1.341
3.300 .000 .000 -1.264 -2.829
337 1 .000 -190.056
.000 .000 .000 -8.381 25.242
3.300 .000 .000 -8.381 -2.416
342 1 .000 -160.285
.000 .000 .000 -8.983 15.190
3.300 000 .000 -8.983  -14.453
347 1 .000 -127.691
.000 .000 .000 -8.715 14.697
3.300 .000 .000 -8.715  -14.061
352 1 .000 -96.695
000 .000 .000 -8.211 13.524
3.300 .000 .000 -3.211 -13.571
357 1 .000 -68.242
.000 .000 .000 -7.294 11.774
3.300 .000 000 -7.294  -12.298
362 1 .000 -43.452
.000 .000 .000 -6.323 10.034
3.300 .000 .000 -6.323 -10.832
367 1 .000 -23.448
.000 .000 .000 -4.847 7.500
3.300 .000 .000 -4.847 -8.496
372 1 000 -9.003
.000 .000 .000 -3.391 5.194
3.300 .000 .000 -3.391 -5.996
377 1 .000 -1.324
.000 .000 .000 -1.264 1.341
3.300 .000 .000 -1.264 -2.829
421 1 .000 -190.056
.000 .000 .000 -8.381 25.242
3.300 .000 .000 -8.381 -2.416
426 1 .000 -160.285
.000 .000 .000 ) -8.983 15.190
3.300 .000 .000 -8.983  -14.453
431 1 .000 -127.691
.000 .000 .000 -8.715 14.697
3.300 .000 .000 -8.715  -14.061
436 1 .000 -96.695

.000 .000 .000 -8.211 13.524
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXTAL 1~3 PLANE AXTAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.300 .000 .000 -8.211 -13.571
441 1 .000 -68.242
.000 .000 000 -7.294 11.774
3.300 .000 .000 -7.294  -12.298
46 1 .000 -43.452
.000 .000 .000 -6.323 10.034
3.300 000 .000 -6.323  -10.832
451 1 .000 ~23.448
.000 .000 000 -4.847 7.500
3.300 .000 .000 -4.847 -8.496
456 1 .000 -9.003 '
.000 .000 .000 -3.391 5.194
3.300 .000 .000 -3.391 -5.996
461 1 .000 -1.324
.000 .000 .000 -1.264 1.341
3.300 .000 .000 -1.264 -2.829
505 1 .000 -98.123
.000 .000 .000 -4.457 13.152
3.300 .000 .000 -4.457 -1.557
510 1 .000 -82.618
.000 .000 .000 -4.657 7.869
3.300 .000 .000 -4.657 -7.499
515 1 .000 -65.733
.000 .000 .000 -4.509 7.596
3.300 .000 .000 -4.509 -7.282
520 1 .000 -49.703
.000 .000 .000 -4.242 6.987
3.300 .000 .000 -4.242 -7.013
525 1 .000 -35.011
.000 .000 .000 -3.761 6.071
3.300 .000 .000 -3.761 -6.341
530 1 .000 -22.223
.000 .000 000 -3.258 5.171
3.300 .000 .000 -3.258 -5.580
535 1 .000 -11.924
.000 .000 .000 -2.485 3.848
3.300 .000 .000 -2.485 -4.352
540 1 .000 -4.526
.000 .000 .000 -1.729 2.651
3.300 .000 .000 -1.729 -3.055
545 1 .000 -.645
000 .000 .000 -.619 .645

3.300 .000 .000 -.619 -1.397
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ORNEK 2 YAKLASIK YONTEMLE HESAP CIKIS BILGILER}

FRAME ELEMENT FORCES
ELT LOAD  DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

43 1 .000 90.423
.000 .000 .000 -5.425 17.967
3.300 000 000 -5.425 063

48 1 .000 74.132
.000 .000 .000 -3.196 5.453
3.300 .000 .000 -3.196 -5.095

53 1 .000 ‘ 57.453
.000 .000 .000 -3.013 5.128
3.300 .000 .000 -3.013 -4.815

58 1 .000 42.152
.000 .000 000 2.707 4.388
3.300 .000 .000 -2.707 -4.546

63 1 .000 28.605
.000 .000 .000 -2.310 3.592
3.300 .000 000 -2.310 -4.030

68 1 .000 17.212
.000 .000 .000 ~-1.939 2.894
3.300 .000 .000 ~-1.939 -3.506

73 1 .000 8.396
.000 .000 .000 -1.407 1.943
3.300 000 .000 -1.407 -2.701

78 1 .000 2.458
.000 .000 .000 -.895 1.087
3.300 000 .000 -.895 -1.867

83 1 .000 034
D .000 .000 .000 -.209 -220
3.300 .000 .000 -209 -911

169 1 .000 888.051
.000 .000 .0600 21.639  -57.989
3.300 .000 .000 21.639 13.422

174 1 .000 703.769
.000 .000 .000 18.912  -31.852
3.300 .000 .000 18.912 30.559

179 1 .000 535710
.000 .000 .000 16.653  -27.951
3.300 .000 .000 16.653 27.003

184 1 .000 387.031
.000 .000 .000 14.625  -23.968
3.300 .000 .000 14.625 24.295

189 1 .000 257.510
.000 .000 .000 12520  -20.127
3.300 .000 .000 12.520 21.190

194 1 .000 148.913
.000 .000 000 10.244  -16.133
3.300 .000 000 10.244 17.673

199 1 .000 64.726
.000 .000 .000 7369  -11.197
3.300 .000 .000 7.369 13.121

204 1 .000 11.022
.000 000 .000 4.175 ~5.843
3.300 000 .000 4.175 7.934

209 1 .0600 ~5.293
.000 .000 .000 -437 2.184
3.300 .000 .000 -437 742

211 1 .000 155.591

000  26.245 -58.919
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FRAME ELEMENT FORCES

ELT LOAD DIST 1-2 PLANE AXIAL 1~3 PLANE AXIAL

ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.300 26.245 27.690

216 1 000 143.340
.000 35038  -58.597
3.300 35.038 57.029

221 1 .000 115.332
000 31312 -52.221
3300 31312 51.109

226 1 .000 87.246
000 27816  -45.888
3.300 27.816 45.906

231 1 .000 61.483
000 23.948  -39.189
3300 23.948 39.840

236 1 .000 39.780
000 19446  -31.549
3.300 19.446 32.624

241 1 .000 22.838
000 14.093  -22.543
3.300 14.093 23.965

246 1 .000 10.773
D .000 7.885 -12.224
3.300 7.885 13.796

251 1 .000 2.863
.000 -438 1.723
3.300 -438 276

253 1 .000 112.733

000  26.329 -58.998
3.300 26.329 27.887

258 1 .000 105.937
000  38.301 -63.844
3300 38.301 62.550

263 1 .000 90.730
.000 35288  -58.743
3.300 35.288 57.707

268 1 .000 72.749
000 31.882  -52.610
3300 31.882 52.599

273 1 .000 54.502
000 27.629  -45.296
3.300 27.629 45.879

2718 1 .000 37.925
000 22536  -36.690
3.300 22.536 37.678

283 1 .000 23.904
000 16.504  -26.569
3.300 16.504 27.895

288 1 .000 12.542
.000 9.656  -15.187
3.300 9.656 16.677

293 1 .000 3.064
000 945 -.588
3.300 945 2.531

295 1 .000 82.740

000  26.509 -59.168
3.300 26.509 28.312

300 1 .000 78.881
000  40.064 -66.657
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.300 40.064 65.554
305 1 .000 69.837
000 37803  -62.849
3.300 37.803 61.902
310 1 .000 58.194
000 34726  -57.298
3.300  34.726 57.299
315 1 .000 45.441
000  30.401 -49.886
3.300 30401 50.439
320 1 .000 33.049
000 25.017  -40.809
3.300 25.017 41.746

325 1 .000 21.806
D 000 18.608  -30.067
3300 18.608 31.340

330 1 .000 11.891

000 11417  -18.114
3300 11417 19.563

335 1 000 2.951
.000 2.497 -3.184
3.300 2.497 5.057

337 1 .000 60.693
000 26610  -59.263
3.300  26.610 28.549

342 1 .000 58.268
.000 41.108  -68.320
3.300 41.108 67.336

347 1 .000 52.462
000 39395  -65.439
3.300 39.395 64.566

352 1 .000 44.698
000 36.659  -60.473
3.300 36.659 60.501

357 1 .000 35.796
.000 32403  -53.192
3.300 32.403 53.740

362 1 .000 26.721
000 26916  -43.954
3300 26916 44.869

367 1 .000 18.065
.000 20326  -32.915
3.300 20.326 34.160

372 1 .000 10.038
000 12962  -20.672
3300 12.962 22.101

377 1 .000 2.513
.000 3.915 -5.554
3.300 3.915 7.365

379 1 .000 43.530
000 26,676  -59.326
3300 26.676 28.706

384 1 .000 41.800
000 41796  -69.417
3.300 41.796 68.511

389 1 .000 37.741
.000 40453  -67.158
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3.300 40453 66.336
394 1 .000 32.407
000 37978  -62.637
3.300 37.978 62.690
399 1 .000 26.241
.000 33.820  -55.527
3300 33.820 56.079

404 1 .000 19.816
D 000 28314  -46.264
3300 28.314 47.171

409 1 .000 13.524

000 21.643  -35.094
3.300 21.643 36.326

414 1 .000 7.555
000 14.187  -22.700
3.300 14.187 24.118

419 1 .000 1.8%6
.000 5.060 -7.468
3.300 5.060 9.230

421 1 .000 29.949
000 26736  -59.382
3.300 26.736 28.847

426 1 .000 28.053
000 42321 -70.261
3.300 42321 69.399

431 1 .000 24.744
000 41.167  -68.322
3300 41.167 67.531

436 1 .000 21.020
000  38.845 -64.061
3.300 38845 64.129

441 1 .000 16.933
000 34759  -57.073
3.300  34.759 57.631

46 1 000 12.714
.000 29259  47.826
3.300  29.259 48.730

451 1 .000 8.572
000 22,552 -36.599
3300 22.552 37.824

456 1 .000 4.679
000 15.041 -24.112
3300 15.041 25.522

461 1 .000 1.151
.000 5.844 -8.780
3.300 5.844 10.505

463 1 .000 21.133
000 26908 -59.544
3.300 26.908 29.254

468 1 .000 15:266
000 42374  -70.358
3.300 42374 69.476

473 1 .000 12471
000 41206  -68.385
3.300 41.206 67.593

478 1 .000 10.097
.000 38933 -64.201



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

483

ID

488

493

498

503

505

510

515

520

525

530

535

540

545

1

3.300
000
.000

3.300
.000
.000

3.300
.000
.000

3.300
.000
.000

3.300
000
000

3.300
.000
.000

3.300

134

1~2 PLANE AXIAL
SHEAR MOMENT FORCE

38.933 64.279
7.841

34918 -57.332

34.918 57.898
5.608

29482  -48.190

29.482 49.101
3.446

22830  -37.054

22.830 38.285
1.514

15.358  -24.633

15.358 26.048
139

6.147 -9.287

6.147 10.999
.000

15.196  -33.808

15.196 16.338
.000

22205  -36.868

22.205 36.408
.000

21.547  -35.740

21.547 35.366
.000

20364  -33.559

20.364 33.643
.000

18.267  -29.961

18.267 30.319
.000

15452 25222

15.452 25.768
.000

11.977  -19.404

11.977 20.119
.000

8.098  -12.959

8.098 13.765
.000

3.224 -4.842

3.224 5.796

1~3 PLANE AXIAL
SHEAR MOMENT TORQ
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ORNEK 3 YAKLASIK YONTEMLE HESAP CIKIS BILGILERI
FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXTAL 1~3 PLANE  AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
1 1 .000 .000
000 -24.992 57.432
3.300 -24.992  -25.041

.000 -41.676 69.902
3.300 41676 -67.630
11 1 .000 .000
.000 -39.876 66.718
3300 -39.876 -64.874
16 1 .000 .000
000 -37.125 61.596
3300 -37.125 -60.916
21 1 .000 .000
000 -32.705 53.921
3.300 -32.705  -54.004
26 1 .000 .000
000 -27.030 44.263
3.300 -27.030  -44.937
31 1 .000 .000
.000 -20.232 32.810
3.300 -20.232  -33.956
36 1 .000 .000
000 -12.893 20.594
3300 -i2.893  -21.953
41 1 .000 .000
.000 -3.548 4.870
3.300 -3.548 -6.838
43 1 .000 -95.720
000 -44.500 101.819
3300 -44.500 -45.030
48 1 .000 -81.387
.000 -78.927 132.504
3.300 -78.927 -127.955
53 1 .000 -67.891
.000 -75.388 126.297
3.300 -75.388 -122.484
58 1 .000 -33.464
000 -70.016 116.305
3.300 -70.016 -114.748
63 1 .000 -39.205
000 -61.631 101.753
3.300 -61.631 -101.628
68 1 .000 -26.330
.000 -50.835 83.376 ’
3.300 -50.835  -84.378
73 1 .000 -15.558
.000 -38.018 61.764
3.300 -38.018 -63.695
78 1 .000 -7.197
000 -24.007 38.421



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

83

85

95

100

105

110

115

120

125

127

132

137

142

147

152

157

1

3.300

1~2 PLANE AXTAL

136

SHEAR MOMENT
-24.007  -40.802

-6.382 8.799

-6.382  -12.262
-43.999 101.347
-43.999  -43.848
-76.759  129.019
~76.759 -124.285
-72.456  121.500
-72.456 -117.605
-66.803  111.004
-66.803 -109.446
-58.593 96.714
-58.593  -96.641
-48.230 79.041
48230  -80.120
-35.936 58.291
-35.936  -60.297
-22.399 35.742
-22.399  -38.176

-5.112 6.664

-5.112  -~10.207
-43.859 101.215
-43.859  -43.519
-71.180  120.054
-71.180 -114.838
-65.602  110.257
-65.602 -106.231
-59.775 99.383
-59.775  -97.874
-52.234 86.164
-52.234  -86.210
-42.931 70.218
-42.931 -71.453
-31.891 51.527

1~3 PLANE = AXIAL
FORCE SHEAR MOMENT TORQ
-1.216
-176.427
-164.032
-138.122
-108.566
-79.257
-53.253
-32.025
-15.877
-3.734
-281.784
-262.214
-213.507
-162.930
-1 l§.449

-74.791

-42.741
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FRAME ELEMENT FORCES

ELT LOAD DIST 1~2PLANE  AXIAL  1~3PLANE AXIAL

ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3300 -31.891 -53.713

162 1 .000 -19.848
000 -19.581  31.009
3300 -19.581  -33.609

167 1 .000 -4.900
000 -3.124 3332
3300 -3.124 6977

169 1 .000 _1931.158
000 -35.020  98.403
3300 -35020 -17.162

174 1 .000 _1572.075
000 -38.834  66.563
3300 -38.834 -61.589

179 1 .000 _1218.692
000 -35325  60.221
3300 -35325 -56.351

184 1 .000 -897.929
000 -31.879  53.070
3300 -31.879 -52.131

189 1 .000 -613.129
000 -27.717  45.298
3300 -27.717  -46.169

194 1 .000 -371.124
000 -22951  36.763
3300 -22.951 -38.975

199 1 .000 -180.177
000 -16.955  26.369
3300 -16.955 -29.584

204 1 000 -52.114
000 -10.698  15.866
3300 -10.698 -19.437

209 1 .000 2.138
000 -1.428 -317
3300 -1.428 -5.030
253 1 .000 -214.938
.000 .000 .000 -8.519 30.445
3.300 .000 .000 -8.519 2.332
258 1 .000 -183.241
.000 .000 .000 -6.548 11.612
3.300 .000 .000 -6.548 -9.997
263 1 000 -148.124
.000 .000 .000 -6.470 11.344
3.300 000 .000 -6.470  -10.006
268 1 000 -114.329
.000 .000 .000 : -6.144 10.256
3.300 000 .000 -6.144  -10.019
273 1 .000 -82.822
.000 .000 .000 -5.541 8.917
3.300 000 .000 -5.541 -9.369
278 1 000 -54.753
000 .000 000 -4.942 7.683
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE = AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 .000 .000 -4.942 -8.624

283 1 .000 -31.328
.000 .000 .000 -3.948 5.860
3.300 .000 .000 -3.948 -7.167

288 1 .000 -13.288
.000 .000 .000 -3.009 4.320
3.300 .000 .000 -3.009 -5.611

293 1 .000 ~2.385
.000 .000 .000 -1.539 1.559
3.300 .000 .000 -1.539 -3.519

337 1 .000 -110.636
.000 .000 .000 -4.513 15.743
3.300 .000 .000 -4.513 .849

32 1 .000 -94.205
.000 000 .000 -3.378 5.977
3.300 .000 .000 -3.378 -5.169

347 1 .000 -76.110
.000 .000 .000 -3.328 5.823
3.300 000 .000 -3.328 -5.158

352 1 .000 -58.727
.000 .000 .000 -3.157 5.268
3.300 .000 .000 -3.157 -5.151

357 1 .000 -42.544
.000 .000 .000 -2.843 4.575
3.300 .000 .000 -2.843 -4.806

362 1 .000 -28.128
.000 .000 .000 -2.538 3.948
3.300 .000 .000 -2.538 -4.427

367 1 .000 -16.093
.000 .000 .000 -2.025 3.012
3.300 .000 .000 -2.025 -3.670

372 1 .000 -6.819
.000 .000 .000 -1.546 2227
3.300 .000 .000 -1.546 -2.873

377 1 .000 -1.220
000 .000 .000 -.787 804

3.300 .000 .000 -.787 -1.793
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ORNEK 4 YAKLASIK YONTEMLE HESAP CIKIS BILGISI
FRAME ELEMENT FORCES
ELT LOAD DIST

ID COND ENDI

1

11

16

21

26

31

36

41

43

48

53

58

63

68

73

78

1

.000
.000
3.300

1~2 PLANE
SHEAR MOMENT

-23.872
-23.872

-38.237
-38.237

-36.635
-36.635

-33.968
-33.968

-30.077
-30.077

-24.990
-24.990

-18.993
-18.993

-12.285
-12.285

-3.668
-3.668

-23.810
-23.810

-37.463
-37.463

-35.397
-35.397

-32.526
-32.526

-28.667
-28.667

-23.736
-23.736

-17.940
-17.940

-11.407

46.042
-32.734

63.521
-62.662

60.819
-60.078

56.200
-55.893

49.626
-49.628

41.117
-41.348

31.135
-31.541

20.032
-20.507

5.686
-6.418

45.981
-32.593

62.292
-61.336

58.799
-58.010

53.826
-53.511

47.292
-47.308

39.036
-39.292

29.385
-29.818

18.575

AXJAL
FORCE
-61.522

-58.713
-51.918
-42.917
-33.094
-23.716
-15.422

-8.303

-1.983
-79.902
-76.550
-67.027
-54.435
-41.174
-t28.945
-18.507

-9.893

1~3 PLANE AXIAL
SHEAR MOMENT TORQ



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

83 1
85 1
90 1
95 1
100 1
105 1
110 1
115 1
120 1
125 1
127 1
132 1
137 1
142 1
147 1
152 1
157 1

3.300

3.300

3.300

.000
3.300

.000
3.300
3.300

.000

140

1~2 PLANE AXTAL 1~3 PLANE AXTAL
SHEAR MOMENT

-11.407

-2.872
-2.872

-23.770
-23.770

-36.114
-36.114

-33.434
-33.434

-30.403
-30.403

-26.685
-26.685

-22.038
-22.038

-16.582
-16.582

-10.358
-10.358

-1.970
-1.970

-23.520
-23.520

-32.404
-32.404

-29.389
-29.389

-26.449
-26.449

-23.171
-23.171

-19.118
-19.118

-14.362

-19.068

4.365
-5.111

45.941
-32.500

60.150
-59.025

55.584
-54.747

50.321
-50.009

44.008
-44.054

36.213
-36.512

27.122
-27.599

16.825
-17.355

2.873
-3.629

45.691
-31.925

54.127
-52.805

48.927
-48.056

43.775
-43.505

38.176
-38.287

31.356
-31.734

23411

FORCE SHEAR MOMENT TORQ

-2.378
-100.736
-98.337
-83.724
-66.118
-48.618
-33.173
-20.570
-10.755
-2.732
-124.081
-126.521
-101.730
-77.332
T54.734
-35.657

-20.786
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL  1~3PLANE  AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ
3300 -14.362  -23.982
162 1 .000 -9.939
000 -8848  14.292
3300 -8.848  -14.907
167 1 .000 -3.128
000  -1.084 1.397
3300 -1.084  -2.180
169 1 .000 _1441.567
000 -19.559  43.706
3300 -19.559  -20.839
174 1 000 _1150.698
000 -19.810  33.263
3300 -19.810  -32.110
179 1 .000 -891.726
000 -17.818  29.784
3.300 -17.818  -29.016
184 1 000 -657.751
000 -15923  26.307
3300 -15923  -26.237
189 1 .000 -450.553
000 -13.907  22.749
3300 -13.907 -23.145
194 1 .000 273.616

000 -11.549 18.700
3300 -11.549  -19.412
199 1 .000 -132.684
000 -8.647 13.806
3.300 -8.647 -14.729
204 1 000 -37.689
000 -5.415 8.466
3300 -5415 -9.403
209 1 .000 2.709
.000 -.514 .161
3.300 -514 -1.534
337 1 .000 -154.085
.000 .000 .000 -7.867 20.690
3.300 .000 .000 -7.867 -5.272
342 1 000 -124.786
.000 .000 .000 ~7.052 11.894
3.300 .000 .000 -7.052  -11.378
347 1 .000 -95.827
.000 .000 .000 -6.537 10.980
3.300 .000 .000 -6.537  -10.591
352 1 000 -69.492
.000 .000 000 - -5.863 9.679
3.300 .000 .000 -5.863 -9.669
357 1 .000 -46.442
.000 .000 .000 -4.966 8.043
3.300 .000 .000 -4.966 -8.343
362 1 .000 -27.265
.000 .000 .000 -4.147 6.601
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FRAME ELEMENT FORCES
ELT LOAD DIST 1~2 PLANE AXIAL 1~3 PLANE AXIAL
ID COND ENDI SHEAR MOMENT FORCE SHEAR MOMENT TORQ

3.300 000 .000 -4.147 -7.083

367 1 .000 -12.728
.000 .000 .000 -2.972 4.605
3.300 .000 000 -2.972 -5.201

372 1 000 -3.133
000 .000 .000 -1.792 2.722
3.300 .000 .000 -1.792 -3.191

377 1 .000 205
.000 .000 .000 -.314 .026
3.300 .000 .000 -314 -1.010

505 1 .000 -79.995
.000 .000 .000 -4.219 10.882
3.300 .000 .000 -4.219 -3.041

510 1 .000 -64.623
.000 .000 .000 -3.677 6.197
3.300 .000 .000 -3.677 -5.938

515 1 .000 -49.559
.000 .000 .000 -3.396 5.698
3.300 .000 .000 -3.396 -5.507

520 1 .000 -35.901
.000 .000 .000 -3.037 5.013
3.300 .000 .000 -3.037 -5.010

525 1 .000 -23.976
.000 .000 .000 -2.566 4.157
3.300 .000 .000 -2.566 -4.312

530 1 .000 -14.055
.000 .000 .000 -2.143 3412
3.300 .000 .000 -2.143 -3.660

535 1 .000 -6.533
.000 .000 .000 -1.532 2377
3.300 .000 .000 -1.532 -2.679

540 1 .000 -1.570
.000 .000 .000 =917 1.397
3.300 .000 .000 -917 -1.630

545 1 .000 124
.000 .000 .000 -.155 .002
3.300 .000 .000 -.155 -.508

1387 1 .000 000

.000 -13.302 25.727
3300 -13302  -18.168
1392 1 .000 .000
000 -20.701 34.358
3.300 -20.701 ~33.955
1397 1 .000 000
.000 -20.085 33307
3300 -20.085 -32.975
1402 1 .000 .000
000 -18.853 31.166
3.300 -18.853 -31.049
1407 1 .000 .000
000 -16.843 27.773



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

1412

1417

1422

1427

1429

1434

1439

1444

1449

1454

1459

1464

1469

1471

1476

1481

1436

1

3.300

3.300
.000

3.300
.000
3.300
3.300
.000

3.300

3.300

.000

1~2 PLANE AXIAL

143

SHEAR MOMENT

-16.843

-14.118
-14.118

-10.862
-10.862

-7.256
-7.256

-2.611
-2.611

-24.023
-24.023

-38.951
-38.951

-37.803
-37.803

-35.473
-35.473

-31.683
-31.683

-26.527
-26.527

-20.397
-20.397

-13.575
-13.575

-4.878
-4.878

-23.990
-23.990

-39.175
-39.175

-37.991
-37.991

-35.596

-27.810

23.219
-23.370

17.802
-18.043

11.835
-12.111

4.104
-4.511

46.193
-33.082

64.664
-63.875

62.714
-62.034

58.670
-58.391

52277
-52.277

43.662
-43.877

33.461
-33.850

22.166
-22.631

7.693
-8.403

46.161
-33.006

65.027
-64.249

63.029
-62.343

58.877

1~3 PLANE AXIAL
FORCE SHEAR MOMENT TORQ

.000

-20.569
-14.821
-12.509
-10.156
~7.799
-5.496
-3.355
-1.508
-.100
-31.774
728.900
-25.092

-20.829



FRAME ELEMENT FORCES
ELT LOAD DIST
ID COND ENDI

1491

1496

1501

1506

1511

1513

1518

1523

1528

1533

1538

1543

1548

1553

1

3.300
.000
000

3.300
.000
.000

3.300
.000
.000

3.300
.000
.000

3.300
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1~2 PLANE

SHEAR MOMENT
-35.596  -58.588
-31.739 52.373
-31.739  -52.367
-26.531 43.672
-26.531 -43.881
-20.349 33.385
-20.349  -33.767
-13.467 21.992
-13.467  -22.448

-4.728 7.446

-4.728 -8.155
-23.928 46.098
-23.928  -32.863
-38.795 64.412
-38.795  -63.610
-37.479 62.193
-37479  -61.487
-34.977 57.860
-34.977  -57.564
-31.097 51312
-31.097  -51.307
-25.924 42.667
-25.924  -42.883
-19.803 32482
-19.805  -32.873
-12.985 21.194
-12.985  -21.657

-4.302 6.738

-4.302 ~7.458

AXIAL

FORCE

-16.245

-11.736

-7.587

-3.941

-.877

~45.534

-43.168

~38.092

~31.727

-24.725

-17.893

-11.700

-6.277

-1.492

1~3 PLANE AXIAL
SHEAR MOMENT TORQ
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