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OZET

Yiiksek Yapilar glintimizde gelismis ve geligmekte olan
illkelerin biylitkgehirlerinin metrepol alanlarinda yaygin
bigimde inga edilmektedir.

Belirli bir kattan sonra, yapinin gelik olarak insasa
betonarmeden daha ucuza gelmekte ise de, ililkemizde daha
2iyade betonarmenin yaygin kullanilmasi nedeniygyle son
yillarda 1insa edilmisg ve edilmekite o0lan tim yliksek
yapilarin tasiyicr sistemleri betonarmedir.

Bu galigmanin amaci, su ana kadar 1lkemizde
denenmemis olan Celik Yitksek Yapi konusunda bir uygulama
yaparak, yapinin tasiyic: sisteminin gelik elemanlarindan
teskil edilemesi durumunda tasiyici sistemde ortaya gikan
keslitler ve kuvvetler hakkinda yaklasik bir fikir =sahibi
olmaktair.

Ayrica yatay yitklerin, ygapinin ddsemelerinin dizenli
diyafram galigmasi yaptig: kabulline g8re dilsey elemanlara
dagitilarak sistemin ¢d=z=llmils olmasi da., tasiyieca
sistemin ¢dzimii igin degisik bir ele alis bigimi
olusturmustur,
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THE APFROXIMATE SOLUTION OF A HIGH FISE BUILDING
WITH A CARRYING STRUCTURE CONVERTED FROM REINFORCED
CONCRETE TO STRUCTURAL STEEL, UMDER SOME SUGBESTIDNé

SUMMARY

Although it is cheaper to built the main structures
by structural steel up from a certain height, all the
carrying structural systems of the high rise buildings
which have been - and are steel being - built by the last
years are made of reinforced concrete because of the
reason that the application and design methods of
reinforced concrete are more widespread and better known
in our country.

The target of this work is to make an application on
the concept of high rise steel structures which haven't
been tried in our country up to now and to get an
approximate opinion about the profiles and inner forces
on the structural system which emerge when the carrying
system of the structure is designed by steel elements.

Moreover, solvling the system according to the
supposition that the floor plaques of the building show
an orderly diaphragm behaviour under the influence of the
lateral forces, presents a different kind of study for
the calculation of the carrylng system.

The buildings which can be defined as high rise
structures - with a number of storeys more than 12-185 -
possess additional problems by comparision with the
traditional problems of the lower buildings. ©One of the

most important problem 1is that the lateral forces
like wind, earthquake etc. become as effective as the
vertical forces - even more - with the 1increase of the

number of storeys.

According to the generally accepted upper limits, the
total lateral displacement of the building should be less
than 1 /500 of the total height of the building and the
lateral displacement of any storey occuring because of.
the deformation of that storey should be less than 1/8B00
of the height of the storey.

In additicon to these limitative upper criteria,
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the lateral forces must be transmitted to the soil by a
safety manner, the entire stablility of the building
should be maintained and the dynamic effects have to be
taken into consideration.

¥hatever the inner structure of the system - delgned
to fulfill these cCORditions - is the general behavior of
the building under the effects of the lateral loads is in
the form of a vertical conscle beam rigitly connected to
the ground by its base. The problem about. the entire
stabilty of building is to prevent the fall of this
console system and primarily related with the =so0il and
foundation. But the positive effects of the structural
system which facilitates the transmitting of the loads to
the ground in an agreeable way is also remarkable.

Dynamic effects can be transformed practically to a
static calculation by using some statically characterized
relative lateral foces which are relevant to the dominant
period of the building, damping ratio  and soll
conditions. Except for some private conditions, this
simple method of calculation delivers enocugh healty
results. According to the “Code Concerning Buildings 1in
Disaster Areas'" of the Ministrey of Public Improvements
this kind of calculation c¢can only be applied teo the
buildings with structural regularity and with a height
less than 75 meters. Else a dynamic analysis 1is needed
on the basi of superposition of modes with actual or
idealised spectrums, model experiments, or if necessary,
rigorous dynamic analysis for earthquake ground
accelerations.

High rise buildings - and others as well -~ should
also be designed to resist torsional moments due to an
eccentricity in each direction, calculated as the

difference between the centres of mass and stiffness of
any floor, plus 5% of the largest plan dimension of the
building, perpendicular to the direction of the lateral
loads. The new code instructs the eccentricity to be
lncrease B0¥% in cases of improtant torsional moments.

According to the new earthquake resisting code
lateral seigmic forces will be consldered acting
separately in the main orthogonal axes X and Y of a
building. It must be taken into account that wind and
earthquake actions shall not be superposed and only the
unfavourable one well be taken into consideration.

Also the concept of “structural regularity"™ is taken
into account in the new code by the following way
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Structures are classified in two categories
a) Bulldings with structural regularity
b> Other buildings

A building can be classified as regular when the
conditions expressed below are simultaneously satisfied

— Structures consist of a number of vertical and
continous columns and shear-walls connected by horizontal
diaphragms rigid in their plane.

- Buildings have approximately symmetrical plan
configuration with respect to two maln orthogonal
directions. When re-entrant or recesses exist, their
dimension does not exceed 25% of the building 1length.
The stiffness or partition walls should be taken into
account when the symmetry is considered.

— The difference between the areas of two following
storeys must not exceed 28%.

— The eccentricity calculated as the difference between
the centres of mass and stiffness of any floor 1is less
than 5% of the building dimension perpendicular to the
lateral forces direction.

- The stiffness and mass should change slowly along the
building heigth, the difference betwsen two consecutive
floors being less than BO0X.

In a country where seismic activity 1s frequent,
structural steel is expected to be used widely in many
civil engineering constructions.

Unfortunately that is not the rcase in Turkey and
except indutrial structures and some large span roofs
steel is likely non used. Beyond the main reasons of
this situation which have been mentioned at the begining
of this summary, it is also important to make clear that
the advantages steel can provide are not widely known 1in
the mass of the population and also in some
declslion-maker engineers who are working in the
construction industry.

In the conception of this work, a high rise
structure, which has been actually bullt with reinforced
concrete, is formed and examined with structural steel
without disturbing its architectural design, under the
following superpositiona in order to get - not exact -
but only approximate sclutions about the inner forces of
the system and concerning profiles.
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By the execution of the statical solution, the
supposition has been made that the ‘cast {in-place"
reinforced concrete floor plaques of the building form an
ordely diaphragm and the lateral forces are transmitted
to the bracings directly over these floor plaques. In
this case the bracings systems become two dimensional and
each one is under the effect of {ts related lateral
loads. The stability of the whole system is accepted to
be obtained by the rigid cast {n-place relinforced
concrete floor plaque and the column - beam - bracing
connections are arranged as none moment transferring
ones.

In the following drawing, the architectural plan of the
building with the core and stiffness walls can be seen.
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In high rise steel structures, the lateral forces are
transmitted to the soil by means of vertical bracing
systems which are rigitly connected to the ground, 1in
order to limit the horizontal displacements and to avoild
getting none economic cross section of steel profiles.
Instead of the breacing systems, the so called stiffness
walls can al=o be constructed by cast in-place reinforced
concrete.

For the floor plaques concerning itself,. a vertical
steffness wall — in case a mass of inertia - cooreponds
to a gliding hinge support - in realty an elastic support
— concerning the motion in its floor plane.

It is also pos=ible to design the stiffness walls
around the stairs or lift spaces etc. if the height of
the structure - and the number of storeys - increase. In
such a case this kind of stiffness wall application
resemhles the formation of a core.

In appropriately projected carrying systems with core
formation, the lateral forces are transmitted to the s0il
by means of the core and the columns are influenced only
by the vertical loads.

By that kind of design it 1is fairly important +to
arrange the position(s) of the core(s) in such a way that
the torsional motion of the building under the effects of
the lateral loads could be prevented. Otherwise the
columns would get too much shearing forces.
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BOLUM 1. GIRIS

1.1. CGenel Kriterler

Ozellikle yliksek yapar olarak tanimlanabilecek, kat
sayirlari 12-15 den daha fazla olan binalarin, daha a=z
katli binalarin geleneksel sorunlarina ek sorunlara
vardir.Bu sorunlarin en Ynemlilerinden biri de, bu
niteliktekil yapilarda rlizgar, deprem vb vyatay vyik ve
etkilerin en az dligey ytik ve etkiler kadar, hatta kat
sayisi ¢cofaldikga onlardan daha cok zorlayica

olmalaradar.

Genellikle kabul edilen Ust =inirlar, binanin toplam
yvatay yer defiistirmesinin bina toplam yliksekliginin BS00
de birinden,

ve herhangl katin sekil degistirmesinden 1ileri gelen o
kata ait yatay yer degistirmenin de kat ytiksekliginin 500
de birinden kiligtik tutulmasidir.

K
5 < ~
i 565

Yatay yer ve sekil degistirmelerin bu baglayica: tist
sinirlaryr yaninda, yatay etkilerin gtivenli bir sekilde
tasinarak zemine iletilmesi, binanin timsel
stabilitesinin korunmasi ve dinamik etkilerin gHzbédnline

alinmas1i gereklidir.



alinmasi: gereklidir.

Bu kosullar: sadlamak Uzere dizenlenen tasiyici siste-
min i¢ kurulusu ne olursa olsun, binanin yatay etkiler
altindaki genel davranisi, tabaninda zemine ankastre bir
ditsey konsol kiris niteligindedir. Yapinin timsel
stabilitesi =sorunu, bu konsol sisteminin devrilmemesinin
salanmasa olup, bnecelikle zemin ve temelle
11gilidir. Ancak yiliklerin temel dizeyine uygun bigimde
aktarilmasiniy sagjlayan tagiyic: sistemlerin olumlu

etkilerli de =sd8zkonusudur.

1.2. YATAY YUKLER

Dinamik etkiler ise pratikte, binanin hakim
periyoduna, sénlUm oranina ve zemin durumuna bagli statik
nitelikteki =anal yatay kuvvetlerin kullanilma=siyla
statik bir hesaba déntistiiriilmektedir. Bu basit hesap
ybntemi, $zel bazi durumlar disinda yeterince saglikla
sonug vermektedir. Imar ve iskan bakanliginin “Afet
Btlgelerinde Yapilacak Yapilar Hakkinda Y&netmeligi™ bu
tr bir statik g¢ozlme, rijitlik ve kitle yayilisa
bakimindan silireksizlikler yada dlizensiz yigdi1lmalar
gbstermeyen, tasiyici sistemi ditzenli yapilarda temel list
kotundan 8lglilen ylkseklik 7S m'yyr asmadikca 1izin
vermektedir. Aksi halde modlarin slperpozisyonuna dayal:

dinamik hesap yéntemi kullanilmalidir.

1.3. TASIYICI SISTEMLER

Mevzubahis konu yd8nilinden, diisey ylkler yaninda binaya
etkiyen yatay yilkleri de zemine gtivenle 1letme gtrevini
yliklenen tasiyici sistemlerin irdelenmesil daha 1lgi
¢cekicidir.

Yitksek yapilarda kesitlerin bliylmesini &6nlemek ve



3
yatay yerdegistirmeleri sinirlamak amaciyla yatay ylikler
tabandan ankastre dilsey perdeler aracilifiayla zemine
iletilebilirler. Bunlar, dolu gbdvdell vyerinde ddkiilen

betonarme perde veya cgelik kafes sistem timiindedir.

Bir diigsey =stabilite perdesi, kendisiyle 1iliskili
dosemeler icin, didseme dlizlemindeki hareketler bakimindan
bir kayica mafsall: mesnede - gercgekte elastik

mesnede - esdegerdir.

Dligsey stabilite perdelerinin, merdivenler asansdr
bogluklara vb. cevresinde uygulanmas: ile. ayri
dlizlemlerdeki perdelerin birlesmesi, ¢cekirdegi

olusturmaktadir.

Iyi diizenlenmis ¢gekirdekll sistemlerde yapiya gelen
yatay etkiler zemine cekirdek¢e aktarilmakta, kolonlarak
izse yalniz dilisey etkileri tasimak g¥revi kalmaktadar.

Arda [1}



BOLUM 2. SISTEMIN IRDELENMESI

Normal kat plani sayfa ( g ) da gdrilen, teze drnek
teskil etmis olan yapil. Istanbul Atakédy Turizm Merkezi
kompleksi kapsaminda insa edilmis olan "Holiday 1Inn"
otelidir. Asly yirmisekiz katli ve Dbetonarme olan bu
yapr, Imar ve Iskan Bakanliginin Afet bdlgelerinde
yvapilacak yapilar hakkindaki y&netmeliginin,yatay yiikiln
statik nitelikteki =sanal yatay kuvvetlerin kullanilarak
vapiya etkitilmesine, yapi yliksekligl 75 m yi gegmedigi
takdirde 1izin vermesi sonucu yirmi katla olarak
ditsiinttl mligtiir. (Kat ylksekligi .20 m dir.)

Tasiyicr Sistem ise tezin konusu geregl celige

dénlistlirtdlmliis ve temel amaglardan biri mimariyi
bozmamak oldudu i¢in gelige daha uygun olabilecek olasa
bagka tiplerdeki tasiyic: sizstemleri segme yoluna
gidilmemigtir.

Yapinin statik c¢dziml sirasinda, perde ve kirils
elamanlarinin ortogonal olmamasi sebebiyle yatay yilklerin
dagitimin: uygun sekilde yapacak bilgisayar program
bulmanin gliclliiglt g&zdnlinde tutularak , yapinin yerinde
d8kme betonarme plaginin diyafram c¢alismasi gbsterdigi
kablilfi yapilms ve sistem, yanal kuvvetlerin perde
elemanlarina rijit ddseme plag: yoluyla dogrudan .
aktarilmasi esasina gdre cHzlilmlistir. Burada artik
perde elemanlari: birbirinden bafjimsiz diizlem g¢alisma
yapmakta (iki boyutlu ) ve sistemin stabilitesi rijit
dédseme plag: tarafindan saglanmaktadir.Dolayisiyla
kolon~kiriz-perde birlesimleri de moment aktarmayan
tirden olmaktadir. Bu durumda yatay ytktin dagitim ile
1lgili temel esaslar Bdlim (3), =ayfa ¢ 17 de



verilmistir.

Sistemde tiim vatay y itk perde elemanlarinda
toplanmakta, kolonlar ise sadece dilgsey yliklere maruz
kalmaktadirlar. Yanal deplasman konusunda toplam kat

deplasmani igin uygulanmasi gereken sayfa (1 ) ., B3lim

Th .
1.1 deki T& X ?ﬁ.&_ kriteri herbir dizlem perde

X
ke=sitinde uygul anmak suretiyle emniyetli tarafta

kalinmigtir.

Yapinin mimari plani bir sonraki zayfada ( 6 ?», sekil

(2.1) de verilmistir,



Yapinin Herhangi Bir Normal Katinin Mimari Plana
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Planda g&trildiglt gibi yapi yaklasik L seklinde olup,
¢cekirdekli bir tasiyici sisteme sahiptir. Bunun disinda
yatay ylkleme etkisiyle olusan burulma momentlerinin
karsilanabilmesi i¢in, yapinin kenarlarinda perdeler

olugturulmustur.

Rijit bir risim olarak ele alinabilen bir kat
ddgsemesinin kendi diizleminde g hareket serbestisi
oldugu, bu A fa serbestinin uygun bir bigimde
yerlestirilmis ¢ kayig mafsalli mesnet tarafindan yok
edilerek izo=statik bagli duruma gelecedl elementler
statikten bilinir. Burada dikkat edilmesi gereken kosul,
bu mesnetlerin kayma dogrultularina g¢ikilacak diklerin

ayni bir noktada kesismemesi geregidir. Arda [11.

Dilsey stablilite perdelerl de kayici mafsallyr bir
mesnede egdeder galistiklarindan, sdzkonusu perdelerin bu
yapida stabiliteyi saglama niteligi hakkinda yaklasik bir
fikir sahibi olmak istersek kayma dogrultularina gikilan
diklerin kesisme durumunu kontrol ederiz. En fazla

yliklenen birer gift perdenin kayma dogrultularina gikilan

diklerin ayni taraflarda kesismeleri ve kesisme
noktalarinin planda mukayeseli olarak birbirlerine
mesafeleri konumlari gdzdnine alinirsa, sistemin

stabilitesinin olduk¢a iyl oldugu géritliir (Bk. Sekil 2,.2.
Tasiyici Sistem

Yapinin tasiyica sistemi sayfa (¢ 9 > da géridldigl
gibi segilmis ve =sayfa ( 4 ) bdliim ( 2 ) Ade
anlatildidyr gibi ¢dziilmisttr. Burada rijit dbésemelerin
diyafram galismasir yaptigar kabul edilerek, yatay yilik
dogrudan d#dseme yoluyla ¢ekirdek ve kenar perdelere
aktarilmis, kolonlara 1ise yalniz dlisey ytliktt tasimak
kalmstar. Bijit ddseme pladinin =stabiliteyl =sagladifa
kabul edilerek, kirisler, kolonlara ve perde moment

aktarmayan bilesimle saglanmstair.
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Ayrica dsemenin kirisler Uzerindekti k
deplasmanlarin: engelleyerek sistemin stabilitesini
arttirmak igin, kirisler Ulzerinde kayma lamalar:
benzeri teshizatin-kompozit kirislerde oldugu
bulunmasi gerekir.
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Cekirdek ve kenar perde elemanlari, betonarmeden gelik
kafes formuna doniigtiiriilmig olarak (2.4) ile (2.11) .gekil-
leri arasinda goriildigi gibi segilmiglerdir.
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BOLUM 3. DUZENLI, DOSEMELERI DIYAFRAM CALISMASI CGOSTEREN
YAPILARDA, YATAY YUKLERIN ELEMANLARA DAGITIM
BAGINTILARI

Badintilary esas tesgkil eden kabuller

-Dlisey elemanlarin Ixy c¢arpim eylemsizlik momentleri
sifairdar, diger bir degisle en az bir simetri eksenine

sahiptirler.

-Bir ¢elik kafes perdenin , ya da bir gergcevenin itibari
eylemsizligl wolarak, ayni vyukler altinda ayni: yatay
yer degistirmeyi vapacak dolu perdenan eylemsizliga

alinabilair.

i zayl1f eksen eylemsizlik momenti =0

xabul edilebilir. Ancak bagintilar IV

-Ince perdelerde Iy
i=0 durumuna gbére
cikarilmstar.

3.1. Dtnme Merkezinin Belirlenmesi

({ve ¥ kivaslama eksenleri dofrultularinin, dligey
elemanlarin cogunlugunun asal eksenlerine paralel

se¢ilme=i kolaylik =saglar.
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Sekil 3.1.1.

(1) numaralir diisey eleman i¢in sirasiyla maximum ve
minimum eylemsizlik momenti veren yerel asal
eksenler. (Yerel asal eksenler ¥ ve Y eksenlerine

paralel ise, bu kosul aranmaksizin adlandirilabilir.

xi vi

x,ve vy, yerel asal eksenlerin yoénleri, izdisimde ¥

i
ve ¥ timsel kiyaslama eksenlerine uygun olarak

seclilecektir.

(1) numararli disey elemanain x,ve y, yerel asal
esenlerinin X ve Y tiUmsel kiyaslama eksenlerine
dénme miktary (matematik pozitif ddnme y8Bniinde
Blgltlecektinr)

i:(i) numaral:r dilgsey elemanin agirlik merkezinin

timsel kiyaslama eksen takimina gdre koordinatlari.
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Sekil 3.1.2.

2 2
1 =71 cos p +1I =in
i xi P vi @

=
il

2 2
+ s
Ixi_s:in e, I co P,

Formiilleri uygulanarak yerel eksenlerden tiimsel kiyaslama

eksenlerine gegiliyor. (Sekil 3.1.2.»
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Bu sekilde, O dénme merkezinin kiyaslama eksenlerine gbre

koordinatlari da:

I Y
Y = XL L4
o > S ve
»i
20 B A1
Y = ---—gvf-_--vL
[a) . Vi.

seklinde bulunmus olur (sekil 3.1.4>

5
’ Y
A

5 1

N |- - czzmn- - - - - X
o 0uX ;N,)

Sekil 3.1.4.

X, Y : O dénme merkezinden gegen, X ve Y eksen takiminin

paralel, tlimsel koordinat ekseni

X =Y - ¥
1 1 o
Y =% -°7
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3.2. Yatay Y#kiin Dagirtirilmasi

H : Genel dofrultu ve ydnlit yatay kuvvet
Hx. Hy : Yatay kuvvetin x ve vy dogrultularindaki
bilegenleri
EH : O d8nme merkezinin H kuvvetine uzakliklara
XH. YH : O didnme merkezinin Hy ve Hx bilegenlerine

uzakliklara

Z : H'dan ileri gelen burulma momenti

Imatematik (+) ddnme ybnlindel

Birinci adimda burulma momenti dislanarak:
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I
H, = = H
nig 2 vi 4

ve eleman yerel eksenlerine gdre kuvvetlerin

(1) = cos +
Hyi 1 Hyu cose, qu simo,L

4 = I
H i'i) H | Jinpi + H

CcCOSy
» wil pi.

s il

geri dintistiirmesi yapilair.

Ikinci adimda burulma momentinden

dikkate alanir. (Sekil 3.2.2.0

gelen

kuvvetler

O(X_v)

%)0

Sekil 3.2.2.

de
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ij ve qu pozitif dénme olusturacak y&nde
sécilmislerdir.
m. = tanpt b& yerel eksen =2dimi)
m - = tan (— —, } (y. vyerel eksen egimi)
vi m . =3 i i

Y - Y =m _ (X=X
i i

YL

ve benzer sekilde

M =% H R +XH PB’
viz 1 xi2 L

R

(})s (1) lerden ele alinan ise:

. H . H . H .
yvi2 _ yta - xi2 - X j2
I k. I k. I R 1ok

i i i vi 1 Y3 i




I R
% M
2 =

i

i2 2 —
Y I R + 1 R
xi i vi i

(j), (1> lerden ele alinan oldugundan

I E

H . = xi M
viz s1 R + 1 R:Z2 F
i vi i

XL L

ve benzer iglemlerle;

Toplam etkiler

. H . +H .
vi Y yi(2)

. H . +H .
LY x (1) XL(2)

(Toplamada y&fnlere dikkat edilecek?.
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Durumu, burulma momentinin tiimsel koordinatlara gdre ele

alinisina gbre incelemek de mimkUndlr.

Sekil 3.2.3.

(j», (1) lerden ele alinan ise




0o,
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I_.X,
: ",
ST X7 + TI -
»i i vi
1Y,
¥i M..
I X% + TI =
xi t vi

Sekil 3.2. 4.

w

+




BOLUM 4. SISTEMIN DUSEY YUKLER ETKISI ALTINDA COZUMU

Kesit Zorlarinin Bulunmasa

Tum katlar sayfa ( 6 ) sekil ( 2.1 deki mimari ve
sayfa (9>, sekil (2.3 ) deki! statik sisteme g8re
czUlmilstiir. Yerinde d¢kme betonarme plagin diyafram
calismaslr yaparak yeterince rijit oldugu ve sistemin
stabilitesini sagladig: daha &nceden kabul edilmls
oldugundan kolon-kirils-perde birlesimleri “moment

aktarmayan tiirden' yapilmistir.
Déseme Analizi

Zati : p.10 [m1 24TkN/m21 = 2.4 kN/m® = (0.240 t/m*>

Tavan sivasi + kaplama = 1.4 kKN/f = (0.140 Lm0
Sabit ylk g = 3.8 kN/m® = (0.380 t/m*)
Hareketli ylik p = 3.8 kN/m®> = (0.350 t/m”)
Toplam yiik q = 7.3 kN/m? = (0.730 t/m*)>

K4E Kirisi

13.8 138
-4 {
/——17 KN/m 077 /m

L
i |
A AN
M
T~_59-9 KN=594 Max =803 KNy =13.03 tm 59,9TKN
34.4 34 Y4
_b &
7 -

8.69 m

Sekil 4.1
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Désemeden : 0.730 [t/m°] (0.380 [t/m 1) 1.75 Iml =

-1.28 (0.67) [t/m*1
Kiris =zati agirligr 4n boyutlandirmada yaklasik olarak
100 xg/m = 0.1 t/m olarak aliniyor.

1.88 (0.67) + 0.1 =1.38 (0.77> t/m = 13.8 (7.7> kN/m

K4DD Kirisi

2.77 tIm 1.65%m
L | o @J
éé;__,__.__.jﬁﬁLﬂ,glﬂ_ﬂﬂ._,_7Lu§
TA &= 869m T R d TB
Sekil 4.2.
Duvar : 2x10 em ‘1ik : 2x0.200 [t/m°J2.80 [mJ=1.12ft/m}

Dégeme : ©.730 (0.380) 2.125 = 1.5 (0.80) [t/m)
1) 1.85 (0.80) + 1.12+0.1 = 2.77 (2.02) [t/m)]
2 1.85 (0.80) + 0.1 =1.68 (0.920) [t/m]

TA =11.84 t , TB = 10.27 t, Mmax=25'3 tm
K4C Kirisi
_—134Um B
] k)
£ ]
6.69m
-1BA B

Sekil 4.3.
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Diiseme : 0.730 (0.380) 1.7 = 1.24 (0.68B) t/m
1.24 (0.6B)Y + 0.1 = 1.34 (0.75) t/m
T =T =85.822 (3.285) t ; M =12. 68 (7.08)tm
A B max
KBD Kirisi
2.75tIm 163tIm .

} 6.94 s 1

869

Sekil 4.4.

Duvar : 1.12 t/m

D8seme : 0.730 (0.2380) 2.1 = 1.83 (0.8) t/m
1) 1.83 (0.80) + 1.124+0.1 = 2.75 (2.02) t/m
2) 1.83 (0.80) + 0.1 =1.63 (0.9 t/m

T = 11.90 (8.60) t, TB = 10.30 (7.0> t

A
M = 24.7 tm
maox

K4CD Kirisi

L } ¢
Q [ @ ti}
6.94 oy 7 175m
TA 8.69m Té

Sekil 4.5.



Duvar : 1.1i2 t/m
D&bseme : 0.730 (0.380

1)
22

T
A

1
i

max

KBD kirisi,

.B3 (0.80) + 1.12
.B3 (0.80> + 0.1
11.9 (8.60) t,
=24.7 3 tm

30

) 2.1 =1.83 (0.8
+0.1 = 2.758 (2.02)
= 1.63 (0.9 t/m

TB =10.3 (7.0) ¢t

KD kirisinin benzeridir.

K4B kirisi, K4C kirisinin benzeridir.

K4AD Kirisi

Duvar

t/m

1.59tm

1.12 t/m

Sekil 4.6.

Diigeme : 0.730 (0.380) 2.08= 1.49 (0.8) t/m

1
2

T
A

K4

1.
1.

Ki

49 (0.80) + 1.12+0.1 = 2.71 (2.02 t/m
59 (0.80) + 0.1 = 1.59 (0.9) &/m
11.6 (8.8 &, T = 10.3 (7.01> t, M
) : | max
risi
1.27 /m
A
T 8.89m 1«
A B

Sekil 4.7.
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Didseme : 0.730 (0.380) 1.6
1.17 (0.61)Y + 0.1
M =12 (6.7 tm

max

1.17 (0.B1)
1.27 (0.71) t/m

]

Kiz Kirisi

59t 10.3t 581
l i J, 1t/m
; - -

|
iﬂwﬁg_-_._{whﬂs ——— 1.9 . 190
A N

TA\ 7.65 TTB
Sekil 4.8.

Dlizgiin yayili yitk
20°1ik duvar : 0.320 [tL/m°?
hd= 2.80 m
0.320 2.80 = 0.9 t/m ; 0.9 + 0.1 =1 t/m
T =T =14.9 t, M = 38.1 tm
A B max

Ki3 Kirisi

58t 10.3t 5.8t

i i 1t/m

. -

L _1
.

N
1.90 v 1.90 v 1.90 . 190 ,
ral Vad Vad
7. 60
a B
Sekil 4.9.
T = T =147 t . M = 37.9 tm

A B max



Ki4 Kirigi

g

10 cm

Konsolun mx uzunludu

0.730 (0.380) 1.26

14.4 t

0.
2.4 t/m°

20°1ik duvar

0.320 1.00

K7 Kirisi

Sekil 4.10.

M

max

37.01 tm

v

cepheye bkakan konsol

im

B2+l 2+22+30

0.92 (0.48) t/m

0.320 t/m° , h, =1.00m

0.32 t/m
0.92 (0.48) + 0.1 + 0.32

=1.34 (0.9) t/m

5.8t |
l /1._3At/m

1.90

1N

L

8

Sekil 4.11.
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T =T = 16.95 &, M = 43.52 tm
A B max
K 8 Kirlisi
5.8 1.9t 5.81
J‘ 1. 34Ym
; 1.90 ‘,,_1.90 A,, 1.90 P 1.90
7.60
TA TB
Sekil 4.12.
T =T =16.86 &, M = 43.38 tm
A B may
¥ 9 Kirigi
5.8 1.6 5.5
| 1.34tn
W l £ 4
)y 190, 180 /;2_'«99_?
7:60
1
B
Sekil 4.13.
TA = 1l6.7Tt, . Tn =16.4 t, MmAX =42.7 tm.
K 10 Kirisi
L4ym  15.8t
F £ ' =3
. 1.90 ¥ 1.90 - 1.90 ” 1.90
1 3.80 " 3.80
7.80_

Sekil 4.14.
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Déseme :0.730(0.3801.90=1.4 (0.7&8)t/m (iiggen yayili ylk)
T =188t , T =188 +t, M =44.12 tm
A n max

K 11 Kirisi

095t/m
1.34tm
347 . 3.47
Pad
__ 6.9
I 1
Sekil 4.15.
Dégeme : 0.730 (3.80) 1.3 = 0.95 (0.5B»
T=T =6.3 t , M = 11.9 tm
A R mayx
K 3D Kirisi
1.40t/m 95 t 1.4tm
18 0.7 t/m
'l
"
- W v _ 7rV.
1.90 " 1.09 1.90 1.90 . 1.90
@ ALQJ ,
6.94 1.75
v
1 4.99 ks 3.80 1
.
1A 869
B
Sekil 4.16.
Duvar : 1.12 t/m

0.730 (0.380) 0.B = 0.6 (0.3 t/m

1Y 0.6 (0.3) + 0.1 + 1.18 1.82 (1.8B2) t/m

2 0.6 (0.3 + 0.1 0.7 (0.4 t/m
0.730 (0.380) 1.9 = 1.4 (0.72) t/m

]

i
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T, =15.42 t, T =14.8t, M =436 tm

K 2D Kirisi

Z.8t/m . 28Um 2.8tm
MZ”‘ = Q
!l N
4.89 ey &aoih_4 L, 380
1.90 ;,1.09 i 1.90 ¢ 1.90 7;, 1.90 ,J; 1.90 ¥ 1.90
N 12.49 .
Sekil 4.17.

Duvar : 1.12 t/m , Duvar+kiris zati=1 . 18+0 . 1=1_.828 t/m
0.730 (0.380) 1.90 = 1.40 (0.72) t/m

Yk, iki ddsemeden birden aktarildigindan

1.40x2 = 2.80 t/m
T =1602' t‘l T =1108 tl M =4502‘ tanl
A )} may

K 1 Kirigi

(Izgara sisteminde K1 ve K2D kirigleri arasindaki etki-
legim terkedilmigtir.)
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_L__,.__,_"t'_e?.. - S 4 3.80 _% 380 -
;. 12.49 e
P U -2t
T B
Sekil 4.18.
T = 9,88 &, T = 9.30 &, M = 30.75 tm
A B max

K 18 Kirisi (K16, K17, Ki8 ve K&l iginde 1n

konumda olani)

2.
/__29 t/m

- 2
T o

Sekil 4.19.

K 15 Kirisi

1t/ 0,3t/m
Egm//gﬂ

3.07 % 3.07
65

gekil 4.20

elverissiz



BOLUM 5. PERDE ELEMANLARI DISINDA KALAN KOLONLARIN VE

KiRISLERIN DUSEY YUKLER ETK1IS1 ALTINDA
BOYUTLANDIRILMASI
(YD 1 = H>

§3 Kolonu ve A—-A perdesini baglayan K3D kirigil; 82
kolonu ve A-A perdesini baglayan KBD kirisi, 81 kolonu ve
SB kolonunu baglayan KD kirigi dolu gidvdell ; bu
kirislere paralel ara kirigler ise petek kiris olarak

segileceklerdir.

K4DD Kirisi

/2-_7'_7 t/m 1.65¢m
C
g 6.94m @ L1.75 m
A
E\ < 8.69m $:R3
Sekil 5.1.
M _ M _&s.20 _ 3
Mmcm = 28.29 tm ; &= —— W -~ 7 1807 cm
YD 1 (HY ; o = 1400 kg/cm® . T = 900 kg/cm’®

I 3B0O Petek Kiris

W = 1898 em?
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T tahkiki

il

11.9 t
13.7 mm = 1.37 cm
B4O mm = B4.0 cm

]

Q
fal
h

il

(Mesnet Uzerindeki 1lk gb=z kesme kuvvetine

kapatilmigtair.)

dxh = 1.37x54 &~ 74 cm®
= _£;§29_ = 160.8 < 900 kg/cm®
Sehim Tahkiki

B ql* 1
= =< almalay
174 EIM 300

L]
]

g =2.77 t/m 2770 ka/m

1* = (8.69)* = 5702.7 m?

E = 2100000 kg/cm® = 2.1x10° kg/cm®
&

2.1x10°% kg/em® = 2.1 -13:7 kg/m® = 2.1x10%%g/m?
10

I_ = 51236 cm® = 5.1236x10* cm®

= B.1236x10%<10% m* = 0.000812236 m*= 5.1236%x107*

=] S770xB702.7

karsa

m

- _ . 1
f = A = 0.019 m « T TR olmals

2.1x10%°5.1236x107*

'3%6 = 0.089

K4DD, K4CD, K4AD, K4E, K4C, K4B ve K4 Kiriglerd

kuvvetinden dofan kayma gerilmelerini karsilamak

kapatilacaktair.

igin I
380 Petek kirisi segilmigtir. Mesnet Uzerindeki 1lk

adhz

igin

K3D, K5D ve K&6D Kirisleri iginde en elverigsiz olan

K3D kirisidir.
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K3D Kirisi
1.40t/m 95 t 1.4Ym
1, 0.7 t/m
]
'
v 7|‘/ /J'/ 7'V "V‘
1.90 1.09 1.90 1.90 v 1.90
] @
6.94 1.7%
. .
4.89 3.20 ]
8.69
R s
Sekil 5.Z2.
_ _ 4190 _ 2
M ., = 41.9tm ., W =-S5 = 2092 cm
IS50 : W = 3610 cm’
T, =15.42 t, T_ = 14.80 t
T: d=1.9cm
h =88 cm
dxh =104.5 cm®, 7 = 1542/104.5 = 14.8 kg/cm”

Sehim Tahkiki

Max. Cdkmenin, Ki kirsinin K3D kirisine oturdugu noktada
clustugu kabul edilip, sgehim tahkiki bu noktads
yapirliyor.
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1—- Tekil Yiikten

e

9.50 ¢

4.89m 3.80m
8.69m

Sekil B.3.

2
£ (xd= _féE§_ £ (1-F-r2>

p =9.850 t = 9500 kg, 12 =755 m°, b =3.80m
E = 2.1x10%" xg/m® , I =9.918x10 7" m*
£ o= _§_ =0.8 , @ = _?- = 0.44

f£ix) = 22500x78.51x3. 80 x0.56 (1-0.44%-0.86%)=0.006m

6x2x10*°x9. 918%107™*

2— Yayala Yilklerden;

Trapez ve {#iggen yayili ylkler dlzgln yayila ytike

cevrilirse:

pe—

AN —A
111 m

b {
: 0.934/m

A
]

4,.89m 3.80m

Sekil B. 4.

4.89%1.11+0.93%3.80 = 8.96 ton
8.96/8.69 = 1.03 t/m
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.82 t/m
- |
o Q7 t/m.
6.94m 1.7 m
Sekil 5.5.
1.828%6.94+0.7x1.78 = 13.85 t.
13.88/8.69 = 1.89 t/m
1.8941 .03 = 2.628 t/m
— 2.62Yym j’
é———)x L Zﬁ
4.89 m P 3.80 m
8.69m
Sekil 5.6.
l»4l 2 .4
w(x) = @ (4.89) = 3 (r-2¢+£*y, ¥ = 0.586

o - P
= 26, 20x5702. 7 (0.56-2x0.18+0.1)=0. 009

24x2. 1x101%%9. 918x10*

0.009+0.006 = 0.014 < 0.029
K3D i¢in IBB0 uygundur.

K3D, KBD ve K6D i¢in IBS0 segiliyor.

KeD ve K1 kirislerinden en elverissiz durumda olani K&D
dir.
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K2D Kirisi

2.8t/m
L2 2.8t/m01t/ 2.8t/m
£LUm m
/ /PQ
1 M , -l
;
6.94 L.!' 5.55
4.89 L 30| L 3.80
190,109 . 190 . 190 7:, 190 L, 190 _, 190
12. 49
/) s
Sekil B.7.
M =42.9.52 tm =4295.2 tcm. (Bkz. 8/35 )
W 4295-2  _ 3086 cm®
I 550 : W _= 3610 em’

Sehim tahkiki i¢in ylikler yaklasik olarak dizgiin yayila

ytik durumuna indirgeniygor.

1 _ _ i _
qu —2.80—)qlx- 3.60. qux = 1.2 t/m

- = ) = 1.43 t/m

2(1.28>%

¥ 3 1

*
1
3

AV
N
N w

q =9

1.43 Ym B
i |
1.20 t/m
L
4£.89m ¥ 7.60m

Sekil 5.8.
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1.423%4.89+1.20x7.6

= /
555 1.30 t/m.
1.22 1 m
- |
— 0.1t/m
—
6.94m 4L 5.55 m
12.49m
Sekil 5.9,

0.72+1.30 = 2.02 t/m

| 2.024m
1
12.49 m
} {
Sekil 5.10.

Max. cbkmenin kirisin ortasinda oldugu kabul edilmistir.

4
- 5] ql 5 2020x24336 _
t = —=57— BT cI:TA —=0.034 m.

it

2. 1x10%%9. 918%10"

1 1B.49
55— =~ oo 0 o™

K2D ve Ki kirisleri i¢in I550 uygundur.
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K7, K8, K9, K10, Ki1l, Ki2 ve K13 kirisleri 1iginde en

elverissiz durumdaki eleman K9 kirigidir.

M = B2.44 tm, W = —52:%% _ 37,5 7 cm®
mas X .
I 600 : W = 4630 cm”, I_ = 132000 cm®
1 _ 7.80 _
Sehim Taktiki 55— = —%op— = ©-0258 m
1)
1.6t
Fay 2\
3.860m ¥ 3.0 m
760m...___ —k
Sekil B.11.
9
%  48x2.1x10%%x13.9x10
2)
5.8t 5.0t
P & JL¥
vELJ@QEL*;-~4L&m . 1.90m
. 7.60m i ”
]

Sekil B.12.

2
£ = ’%Kéfi (3-40"), & = —f==0.25, a =

b4
BRO0 x B7.8 x 1.90
24 x 2.1 x 10*%x13.9 x 10~

(3-4 x 0.062B) =

4

1.90 m

0.0028 m
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1.344m

I -1

T 7.60m >

2 T T 4

|
Sekil 5.13.

%3336, 2
5 1340x3336.2  _ o oo
384 5 113 9x10°

0. 0081 <0. 028

0. 0036+0. 0021 +0. 002

K7, K8, K9, K10, Kil, Ki2 ve K13 igin IB00C uygundur.

Ki4 kirisinde minimum kesit i¢in tahkik

(Ki4 kirisi ayni zamanda A-A kesitinin bir elemani olup
edilmeli burkulma etkisine maruz bulunmaktadir. Buradsa
sadece egllmeye gdre boyutlama yaprlarak gerekli min.
alan bulunacak ve A-A kesgitl gdziliirken kesin gbztm

yapilacaktair).

5,821 10,0 1

AN pas
1.Mm 1Hm .M m
515 m
Sekil 5.14.

(Emniyetll tarafta kalacak sekllde her iki yttk de 10.012

ton olarak alinmiyor.?
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Max M = LOx15.15

1760 2 9
= = s . =
W - 1287 cm™; 1380, W; 12860 cm ,

I_ = 24010 cem?
b= |
23 pl 23 10.012x136.6
= = = qQ
£ = =5 BT T i 7 = 0-000009m.

2.1x10%'%2. 401x10”

I3B0 min. kesit olarak segilebilir.

K16, K17, K18 ve K21 kirisleri 1iginde en elverissiz
eleman Ki8 kirigidir. (YD 1)

M = 4.60 tm.; W = -éég_ = 328.6 cm”

max

124 : W = 354 cm"; I_ = 4250 cm?

K15 kirisi:

M = 7.03 tm., W = g—= 502.1 cm”

max

I28 : W = 542 cm™, I = 7590 cm?

K20 kirigi
a
Mmax = 3.03 tm, W = T = 216.4 cm',  Q=2,025 t.

1220, W = 278 cm>, I = 20.60 cm®

2
s = _pl - 2025x(1.5) "= 0.00035 <0.008

x  3x2.1x10'%x3.06x10"*

Kolonlarin Boyutlandirilmasa

Buradaki kolonlar kirigslere ve moment aktarmayan
baglantilarla bagli olduklarindan, sadece normal kuvvette

galigmaktadirlar.

= 17.60 tm., H yliklemesi, o = 1400 kg/cm®
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Kolonlara sadece bir kattan gelen ytik

§,8.,8 .8, 5 kolonu igin
1 2 a 4 5

ayni kesit seg¢ilecektir.

W W W nmnn
! hg]

M X
'\]
O]

©r of o ¢t v o

1. 8. ve 3. Katlar 1igin

8. 8., &, S4. 35 : B2.72x20 = 10854.4 t
Sa : 14 .9%20 = R98 t

Kat 1:

Kolon No : &8, &, 8, §, 8
1 2 3 4 %5
N = 1084.4 t (-)
W = 360x410x677 (ARBED), F = 863 cm”
i =11.1 cm, s =3.20m X = 320/11.1 = 28.82
w=1.08, o =1.08x1054.4/863 = 1.319<1.4 t/cm®

Kolon No : S6
N =298 t (-
W 31031 0x202 (ARBED), F = 287 cm2

i“ﬁn =8.01l cm, & = 3.8280m, A = 2320/8.01 = 39.95
w =114 , o = 1.14x298/257 = 1. .32
Kat @9

Koelon Mo : 8, &8, 8, 8, &8
1 2 a3 4 5
N =738.1 t (-
W 360x410x463 (ARBED), F = 590 cm®
1 =10.7 cm, s = 3.20 m, A = 320/10.7 = 29.9
w=1.08, ¢ =1.08x738/590 = 1.35 t/cm>



Kolon No : SB

N =208.1 t (-)

W 310x310x143 (ARBED), F = 182 cm®

i  =7.86cm s = 3.20m, X = 320/7.86 = 40.7
w=1.14 , o = 1.14x208.6/182 = 1.306 t/cm”

Kat 9

Knlon No : §, 8§, &8, 8. s
1 2 9 <4 5
N =8B27.2 t ()
W 360x410x347 (ARBED), F = 442 cm®
i =10.4 cm, s =3.20 m, X\ = 320/10.4 = 30.7

w=1.08, o =1.08x827.2/442= 1.3 t/cm®
Kolon No : 86

N =149 &t (=
W 310x310x97 (ARBED), F = 123 cm®

i =7.69cm s =32 m X =320/7.59 = 41.6
o =1.14 ., o = 1.14x149/123 = 1.38 t/cm®
Kat 19

Kolon No : &8, §, 8, &8, 8
1 2 2 4

N = 10B5.44 ¢t ()

W 360x2650x91 (ARBEDY, F = 116 cm®

i = B.283cm, & =3.80m, X = 320/6.23 = 5B1.4

v
w=1.282 ., o =1.28x105.4/116= 1.1 t/cm’

fa

Kolon Ne : Sﬁ

N =29.80 t (-

W 310x165x38.7 (ARBED) , F = 49.4 cm®

1v =3.B4 cm, = = 3.280m X = 320/3.84 = B3.3

w=1.89, o =1.59x%29.80/49.4 =1 t/m>



BOLUOM 6. SISTEMIN YATAY YUKLER ETKIS! ALTINDA COZUMU

Yatay yliklere boyutlandirilan elemanlar, sistemin
cekirdek ve kenar perde kafesleri olup, yatay ylkin
atalet elemanlarina dagitimi, sayfa ( 17-26 >y hélim (

3)de anlatilan oranlara gtre yapilmstair.

Deprem ylHklerinin hesaplanmasinda statik sanal yatay
ylikleme yapilmis ve bunun gerekgemi de b8llim (1,2 de
agirklanmigtir.

Statik e=gdedger Yatay Yiikler toplam

=Cx¥W ; C=CxKx§8xI

[ TG |

Deprem Katsayisa

Yap:r Agarlaifa

Deprem B#lge Katsayisi (2.D.B.; Co=0.08)

Yapyr Tipi Katsayiszi (1b; K=0.8)

Yapir Dinamik Katsayisi (Spektrum Kat339131; 8§=0.78?

H B xR 0O =

Yap:r Onem Katsayisi (I=1?>

1 .
s = 10.86+T;T°, i 8 * 1 alinacaktir.

"

(0.07™0.10> N
Bina temel yllzey lstiindeki kat adedi;
N = 20

Dogal periyot : T
N

i

T°= Zemin hakim perygodu (Zemin tlridne
bagli>

T1 iki yerden hesaplanacak, ve ktigtik olan deger

kullanilacaktir.

1 T = 0.09%20 = 1.8 sn
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3y T = 0.09 H _ 0.09 x B4 _ 0.9
Yo~ Y3885
T = 0.9 olarak aliniyor.
To= 0.42 (Zemin tird )
H = Cergevenin temel {st katindan yliksekligl :3.20x20=64m
I} = Deprem kuvvetini hesapladigimz etken doérultusundaki

bina genigligi = 39.885 m.

Diigey Yiklerin Etkisi

Narmal Kat Kirislerinden Gelenler : (&)

11.43x2 = 22.86 t : (K7-perde)
16,962 = 33.92 t : (Kilg2-perde?

(21.65+11.88+17.70) v 2 = 102.46 t (81)
(10.20+14.78+11.88) x 2 = 73.60 L (BB)
(16.88+11.77+16.96)> x 2 = 91l.22 t (52}
(10.31+411.39) x 2 = 43.40 t (KBED-Cekirdek?
10.01 x 2 = g20.02 t (K4AD-Cekirdek)
(16.86+16.78+15.83) v 2 = 98.82 t (83)
(15.41+9.88) v 2 = 49.98 (K3D-Cekirdek-Ka2D)

(185.66+9.88) % 2

BO.42 L (84)

~- Cekirdek dahilindeki dggen plak (yaklasik):
d =10 cm = 0.1 m, r, = 2.4 t/em?
Alan 2 (3.8 x 7)/2 = 12.25 m°~
Hacim 2 12.25 x 0.1 =1.2288 nm
(2.4 x 1.2258)Y x 22 6 t

-]

— Perde ic¢indeki merdiven (yaklasik):
d =10 cm = 0.1 m; Hacim 2 3 % B.73 x 0.1 x & = 3.43 m
3.43 x 2.4 =823 ¢t

Dlisey Elemanlardan Gelen Ylikler
(Kolenlar + Cekirdek + perdeler 8z agirliklari)
Kolonlar : 463 ¥ B x 3.2 = 14816 kg = 14 t
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Cekirdek ve Perdeler : Yapilan Yaklasim Sonucu

Ceklilredek+perde konstriksiyonunun toplam 25 ton olarak
éngérilme, emniyet tarafinda kalan bir yaklasim
olacaktar.

Buna g&re her katta W = 648 t olmaktadar.

(1lk yaklasimda kat agirligr W = BBO ton olarak

alinacaktair).

Ybnetmelige gbre wi = G+0.3 P clmalidir. Burada ise (BEO
t), G+P degerine egittir, bu nedenle (G+P)‘'den 0.7 PF’'nin

gikarilmasy gerekmektedir.

P = 3B0 t./m2 : Toplam kat alani 2= 700 m®
700 m° x 0.380 t/m° = 245 t
24Bx0.7 = 171.85 ; BB0-171.85 = 478. 8 * 480 t
C = Cox Kx8x1; CO=O.08. K = 0.8, I =1
s = ! = E = 0,78
jo. Bo+T—T’3 | | 0o BO+0, 90-0, 42|
C =008 % Q8 078 % 1 = 0049 2= O O35
C
C
c > =
- .T-
F = 8 TW = 0,00 » 9600 = 480 t
W h W h

i i i i
= - = )
Fi =§ﬁr=ﬁ7f(F Ft)~=g§§§zﬁ= x 48«

t L

H =6

-

m
.88

i
]
2
s}

1.6 € 3 ey FL= 0]
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Wt  h (m W h (tm) F, (1)
~780 £%.0 30720 %48.71
. 60.8 29184 43. 43
" 57.6 27648 41.14
. B4. 4 26612 38. 85
" BL.2 24876 a6 .87
. 48.0 23040 34.23
" 44.8 21504 32. 00
. 41.6 19968 29. 71
% 38. 4 18432 27. 43
. 35.2 16896 25.14
" 32.0 15360 22.86
" 28.8 13824 20.87
" 25.6 12288 18.29
. 22.4 10752 16.00
" 19.2 9216 13.74
" 16.0 7680 11.49
. 12.8 6144 9.14
. 9.6 4608 6. 86
. 6.4 3072 4.87
. 3.2 1836 2.29
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Yatay ylikdin g¢ekirdek ve kenar perde elemanlarina
dagirtailmasy s( 17y, b8ltim ¢ 3 Y de anlatildidgr esaslar
dahilinde yapilmistair.

Burada, perde elemanlar kates kirig seklinde
diizenlenmis olup, herbiri kendi diizleminde ( 13-16) nolu
sayfalarda gtsterildigl sekilde segilmistir.

Hegaplarda kullanilan yatay yikiln dagitaiminda ise,
herbir perdenin digerlerinden bagaimsiz olarak diizlem
calisma yaptigdr kabulll esas alinms olup, dagdilaim
oranlarini hesaplamak agisindan basit bir yaklasim sekli
olarak stzkonusu ybdntemin esas olarak bir oranlama
hesabina dayandifgr gézdniinde tutularak-gekirdek (ve kenar
perde? elemanlarinin betonarme teskil edilmis olmasz
halindeki atalet momentleri
( I= bh’ ve I = hb®
—1z 5~ Iz

)
kullanilmstir.

Kesitlere etkiyen yatay kuvvetler bulunduktan sonra
izse her perde kafesi diizleminde ¢8zllmids ve sinir sart:
olarak her katta ve toplam ytikseklik boyunca 1/8500 yanal
deplasman sarti ~-Bk. B®lim ( 1 ». sayfa ( 1 >~

aranmstar.

Oncelikle yapinin statik merkezinin ve atalet

merkezinin yerleri tespit edilecektir.

Statik merkezin yerini tespit 1ig¢in & ( 5§ Y de
verilmis olan yapinin belli bir dlgekteki planiy Hzerinde
secilmis olan x ve y eksenlerine bagl: coclarak, agirlaik

merkezl hesabl yapilmstir.

A* : Toplam alan

A, A, A, A, A : Uzerinde agirlik bulunmayan alanlar.
1 2 3 4 %5
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Buna gfire

1
A -A -A -A -A -A
T 12 2 "a a4 s

2 A —»2 A —2 A 2 A ~x2 A —» A
TT 1 22 "a’a "4 4 "5 5

Y =

XT = 9.45 cm 2=0.8cm

AT= 18.9x18.9 = 357.20, A = —_—— 2.88 cm

» = 9.8 cm ., » = B.3 cm

2 ) |

A, = LB 2 -a502 cn®, A = 7.8x6.9 = 53.82 cn’

2 = 18. 858 cm 2 = 1B.5 cm

4 5

A, = 6.9x6.9 = 47.61 cm® A_ = 7.8x6.9 = 53.82 cm®

=n 0. 45x357.2-0. 8x2. 9-9. Bx26-8. 3xB4~15. 6x47.5-15. 5x53.8_
*= 87 5. 0-06-BL-47.6-B3. 8

= 6.28
g = 6.28

Hesaba esas alinan &lgek 1/200 ocldugundan; B&B.28x200 =
12.86 m olup, statik merkez, bir noktadan s#zkonusu
eksene ¢gikilacak dik 1le simetri ekseninin g¢akistig:
yerdedir. Bk: Sekil ( 6,1) s=sayfa (5.



55

STATIK MERKEZ (GM)

o
s

Sekil

A Y ‘. ,
A
-> Ay A
X f
’ * |
K
X4
B Ag
+
X, ' J
~
s
®
]
- EGM /\
f
|
20 |
" Ay i R
v !
4 .
4 |
B K
r 12.56 m
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Atalet Merkezinin Yerinin Belirlenmesi

On yaklasimda yatay ylikt toplayan atalet
elemanlarinin &lglileri s¢ 52 > de anlatildig: gibi
alinacaktar. Buna g6re sadece kendi dizleminde galisan
herbir perde igin, elemanlar betonarmedeki boyutlarina

gdre hesaplanirsa:

Eleman 1,
A=A 1386
B - B 1.87
c ~-c 7. 44
D -D 0.25
E - E 8.33
KP 7.38
Yukarida sonuglarai gdrillen bu hesabin yapilis

gekline bir 8rnek g¥stermek amaci 1ile KP elemanaini
alalim: Sayfa ( 117. Sekil ( 2.5.

b =0.3m, h = .68 m.

a
Iy = (5'55§2 F OB 7.35 m® olur. Digerleri de benzeri

sekilde bulunmuslardir.

Bu elemanlarin Iv atalet momentleri ise sifair kabul

edilmektedir.

Atalet merkezinin yerini bulmak 1igin segilen bir

eksene gbre atalet momentlerinin statik denge konumu

hesaplanir. Burada secgilen eksen takimna uygun olmasi
igin bazi1 elemanlarin izdiglm atalet momentlerinin
alinmalary gereklidir. Tim elemanlar segilen eksen

takimina gére 0%, 48° ve 907 11X agilar yapmaktadirlar.

D8nliglim Formliilleri asagida verilmisgtir.

Xt

2 2
I =1 £iSOS 2qo,L+I yi.Si n:zqo,L
IYi_= Ixisin q:)i-+I yigos pi
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Sayfa ¢ g), sekil (2,3 de verilmis olan planda da
gdridldigtt gibi, atalet elemanlarinin konumu simetrik
nldudundan, atalet merkezi de sistamin simetri ekseni
zerinde bulunacaktzir. Yiine simetriden dolaya
koordinatlar:y tek bir eksene gdre hesaplamak yeterli

olmaktadir.
e = 48° olursa, cosz45 = 0.8 olur.
Buna gdre segilen eksen takimina 487 aca yapan

elemanlarin déniligtiirtlmis atalet momentleri asagidaki
gibidir.

Eleman Déntstirtlmis I tm*)
c-c 372
D -D 0.13
E - E 4.17

Atalet merkezinin yerini belirlemek 1i¢in 1ise =sayfa
(58 >, sekil ( 6,2 > deki plan ve eksen sistemi
kullanilmstir. Buna g&re atalet momentleri ve segilen

eksenlere g8re mesafeler sdyledir.

Eleman  Atalet Momenti (m*) Eksene Uzaklig:i (m)
A - A 12.86 8.80
B - B 1.87 19.80
c-c 3.72 14.70
c-c 3.78 12. 20
D -D 0.13 11.20
D - D 0.13 12. 80
D -D 0.13 14. 40
D -D 0.13 17. 10
E-E 4.17 17.00
E -~ E 4.17 11.10
Kp T35 32.00
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Buna gbre Atal et merkezinin koordinatlara
hesaplanirsa:
- DL ML 2R+3T7+70+45+85148+1  4+14 . 5+2,.1+1 .6 _

X =Y = e TN T O T SEr LTy - 6

Bu duruma g¥re, x ve Y eksenleri flizerinde &lgildugt
takdirde statik merke=z (GM) ve atalet merkezi (GI)
arasinda 4.20 m mesafe oldugu gériéilir,

(17.76-12.56 = 4.20 m).

. e m
A

ATALE T MERKEZI (Gl)

16.70m

Atalet merkezi hesabnda kullomilon koordinatlarin semtolik gésterimi

Sekil 6.2
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Birim Kuvvetin Atalet Elemanlarina Dagitilmasi:

Burada izlenen y#ntem Bdlbtm ¢ 3 ' din {lgili
sayfalarinda genis olarak agiklanmsg ve formillert
gikartilms olup, =s8zkonusu hesap yolu asagida aynen
uygulamnmistair.

A -~ A perde kafesine gelen ylkidn hesaplanmasi:

1- Burulma etksi yokken:

1
_ xi _ , ,
Hyu— -ET:? Hy . Hy it allnlgor {(Birim kuvvet)
EIYi = 13.86+7.38+1.87+4.166+4. 16B+3. 72+3. 72+0. 1284 =239, 35
I =12.86 m*
x
ta-a)
_ 13.885 . _
Hye = =3g3md - 0-38
ta-a»
¥1
Hx1 =~y Hx = 0 (Iy‘=0 ve Hx= 0 dir>
(a—a Y1
(I . nin hesabinda, stzkonugu atalet momentlerinde

xi
gerektiginde segilmis olan eksen takimina gére déntistiirme

yapilmigtar).

Geri donlsiim yapirlirsa: Hyhn = .35 cos0+0 5in90=0.35

2— Burulma etkisi dikkate alinirsa

I . X
H = XL 1 9 M
iz 51 x%ss1  YP

wi i vi i

z

M =HE_=H X +HY
H Yy H X H

-4

Buradaki durumda - sayfa @1 ) e gére - Hv=1 t, XH=4.20m.

H =0 olup; M:Z = ix4.20= 4.20 tm. dir.

b4
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zxﬂ;f = 7.358(18)%+1_87(2. D %+4.1658(5.8)%+0.125(1. 7)%+
+0.125(5.8)%+0.125(4. 20)%+13. 86(8. 20)%+3. 72 (4. 8>+
+3.72(2.20)% =~ 38R0

Sistem simetrisinden dolay:i : zlwgf = EIﬂXf dir.

YL ve ){,L ler s6zkonusu atalet elemanlarinan ddnme
merkezine mesafeleridir. Kuvvet dogrultusuna dik
mesafeler alinirsa, atalet momentleri kendi asal

eksenlerine gére hesaplanabilir; segilen eksen takimina
paralel mesafeler alinirsa, sHhzkonusu agiya gire
indirgenmis atalet momenti dederleri kullanilair . (eksen
ddndlirme islemi yapilar). Yukarida ikinct yol

izlenmigtir.

Buna gire A - A eleman: ig¢in

H - 13.85 X 8.40

va2 4+ 2K
T {a-m

x 4.20 = 0.07

H = H +H = 0.3 + 0.07 t.
V4 vi vz
(a—-n) {a-a) {a—a)

Birim yliik , diger elemanlara da benzer sekllde
dagitilirsa asagidaki sonuglar elde edilir

_ 1.87 1.87 x 2.9 B
Hy = ;W v i + "TT5 x 4.20 0. 0480
th-b»
_ 3.7 7. 44 x 2.8 _
HY{’_‘_C)- m—- x 0.7 + 10 X 4. 20 0. 080
_0.185 0.25 x B.8 _
HV = W x 0.7 + 1E0 X 4.20 = Q.003
“(d-b
_ 4.168 8.33 x 5.8 N - o 10
HV = M x 0.7 + T TE0 b4 4.2(4 0.100
T A{o—a)
16.6B 18 %16.856
= boul - \ = "
H M x 1 160 x 4.20 0.28



Birim yikin bhu gsekilde dagitilmasi sonucu sayfa ( 51 de
gikarilms bulunan sdzkonusu katlara gelen ylkler 1lgili
oranlarla garpilarak her bir perde diizleminde o perdeye
etkiyen ylkler bulunur ve perdeler diizlem olarak gbzillr.
Burada perdelerin birbirinden bagimsiz galisma ygaptiklara
kabuliine gé#re ¢dziim yapirlmistair. Uygulamada perde
kesitlerinin kesigtigl noktalar birlestirilerek de

emniyet tarafinda kalinabilir.

Kafes perdelerin kendli dtizlemlerinde cHziimiinde
kullanilan programda kabul edilmis olan kuvvet ydnleri

asagrdaki gibidir.

(+2

-
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ZH ‘11 QA : 1sswapinp, Aasng dg0+B=m + awapNA UBPRRS 1 ISTAVY V-V
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Sekil 6.3
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A-A EAFES] (SAGDAN YURLENE)

CERCEVE BILGILERI

DusUx CUBvL YUKLEKE SUPERPOZISTON : ELASTISITE POISSOR TAY
SAYISI SAYISI SAVIS! SAVISI HIDULY ORANI ADEDI
83 182 1 1 11000000, W30 0
CUBUR UC KUYVETLERI
1. SUPERPOZISYON
NORMAL EUVVET ZESNE RUVVETI HONERT

CUBUx SOL DUGUN  SAG DUGUX 0L uC SAG UC SoL uc SA8 UC S0L U §A¢ UC
1 83 n 1743.184  -1743.184 -.013 013 -3 -.016
1 n 1 1343.703  -1343.705 -.036 .08 -.044 ~.038
3 7 69 1429.465  -14129.465 =019 019 -.030 -.019
4 69 63 1328.026  -1328.026 -.020 .020 -034 -.030
5 63 61 1227.857  -1217.657 -0 011 ~033 -.031
6 6t 57 1125.878  -1125.878 -.020 020 -.034 -.030
1 37 53 1024.347  -1024.347 =.01 .01 -.034 -.03l
8 L} 49 925,992 ~925.992 -.020 .020 -.0% -.03t
9 49 43 826,892  -81£.892 -.019 019 -.032 -.029
10 43 4 731,625  -731.815 -.020 010 -0 -.031
1 41 n 643,815 -643.015 -.018 .018 -.031 -.018
12 7 1 357,967 -557.967 -.019 .019 -.01 -.030
1 kK] 4 74,715 474715 ~.020 .020 -.031 =032
14 18 15 397,010  -397.010 -.009 .009 ~.014 =013
15 15 U 311,603 -321.609 ~.018 018 ~.031 -.07
18 il 17 133,108 -233.108 -0 U =01 -
17 17 11 190.682  -190.682 -0 014 -.023 -.012
14 13 9 132,72 -132.7192 -.013 013 -.020 =011
19 9 3 £1.051 -81.051 -.010 .010 =014 =017
10 ] 1 36.633 -36.633 =003 .003 -0 -.006
1 81 80 ~490.199 490.199 .01l 011 =019 017
el 80 16 -436.477 4.4 -.009 009 =017 -.013
1 76 1 -382.443 82,443 =013 .013 -, 033 =017
1 i 68 ~325.906 325,906 =011 01 -.019 =013
25 68 64 -171.406 172,406 =010 010 -.018 -.013
16 64 60 -121.769 121.769 -0l 01 -.019 ~.016
17 60 36 -173.106 173.106 -0 .0l -.019 -.016
8 36 32 ~128.954 128,954 -.011 011 ~.010 -1
18 51 48 -87.666 87.666 -0l .011 -.019 =017
0 48 44 48,371 48,311 =012 0 -.020 -.016
11 44 40 ~14.007 14.007 -.01 011 -0 -0t
kY 40 36 15,07 -15.072 - 01 -.019 -.018
3 36 32 39.637 ~39.837 -1 013 -.010 -2
k[ 3 M 31,547 -31.547 ~.003 .00§ -.010 =007
3 0 1) 70,388 -10.388 =012 RV -.010 -.019
36 U 20 17.183 -17.185 =011 01 -.017 =017
kH) 20 16 16,366 -16.566 -0t 011 -.018 -.010
8 16 12 68.761 -§8,761 -.010 ,010 -.013 - 016
39 12 8 33.686 ~33.686 =011 011 =018 -.019
40 8 { 30.991 -30.991 =004 .004 -.004 -.008
41 il R? non non (1R} -.0n 026 032



.000
-114.646
117,414
§5.768
-47.854
130.477
-19.109
40.666
-107.187
119,905
125.498
~91.317
$3.230
-09.444
43.691
-91.168
105,323
111,99
-96.063
35.423
-£9.819
£9.159
132,710
~96.631
54,503
-91.594
17.434
128173
-63.1680
33,683
~91.182
6e.327
123,828
-90.114
55.493
-§7.182
58.013
120.841
-87.933
-99.016
41,023
-97.458
43.401
-92.920
43,060
-88.433
42,934
53,062
-88.222
52.96)
-26.285
113.990
41.914
-82.947
33,633
-83.140
46,738
109.630
-13.360
41,371
~79.786
30.541
-74.137
35.440
~14.7181
41.342

.000
114,646
-117.4U
-65.769
47,854
~130.477
29.109
~40.6686
107.187
~119.905
-125.498
91.317
-65.230
89.444
-43.691
91.168
-105.325
-131.996
96.065
-35.42%
89.819
-89.139
-132.170
96.631
-34.603
91.594
~17.44

-128.173

93,200
~53.683
91.202
-68.327
-113.028
90,114
~55.493
87.182
-56.013
-120.841
87.933
99.016
-41.023
97.458
-43.401
92.920
-43,060
88.433
-41.9%4
-33.062
8,112
-12.963
86.285
-113.990
-41.914
82,947
-33.63)
83.140
-46.738
~109.650
19.360
-41.571
19.786
~50,541
74.257
-25.448
74,781
-41.542

64

027
-.004
-.018
=001

, =

.059

012

.042
-.001
025

.000
=01

. 03§

.00

,038
-.002
-0

.002
=013

.052
-.002
=004

.001
=013

.053
-.002
=014

.030
-.011

.053
-.001
-.023

.000
-.013

.02
-.001
-.023

000
-.012

,009

.048

.008

045

.007

047

.006

048

.053
-.001
~.023

,005
=00t

.01
=013

.051
-, 001
-2
.00

005

031
-0

.08l
-.001
-0

.009

.051

-.017
004
.08
001
Lol

-.050

-.011

-.042
002
.05
.000
Y

~.038%

-.005

-.050
002
023

-.00
015

-.032
.002
024

-.001
K]

-.033
.002
03
.000
012

~.053
.00t
.01
.000
013

-.032
002
023
.000
012

-.008

-.048

-.008

=043

-.007

=047

-, 006

-.048

-.053
001
.02

~.003
.00l

-.051
.013

=051
.001
.02
.00l

-.005

- 081
012

-.051
.001
022

-, 008

-.052

017

=01
-.049
-.002
-.016
.083
027
015
-.008
-.042
003
-.01%
070
044
016
-.007
-.039
.005
-0l
.086
-.007
~.040
.003
-.028
087
-.006
-.040
.001
-.017
.066
-, 008
-.038
.001
~.027
.065
=-.00§
-.038
.000
-0
(017
019
017
017
015
019
015
R
. 066
-.004
-.038
013
.000
003
-0
.063
-.003
=00
-.601
013
024
=027
.063
-,004
-.038
0
025

.036
-.003
=040
=004
-.013

.060

.01%

.048
-,002
-.039
-.003
-.014

. 063

.003

.06t
-.003
-.036

001
-.01

.083
-.002
~.036

.000
-.010

.064
-.001
-.036
-.001
-.016

.064
-.001
-.035
-.002
=017

.063
-.001
-.033
-.002
=017

018

034

011

050

.009

051

.008

ALY

064
-.001
-.033

.006
-.003

.083
=018

.061

001
=03
-0

.007

.053
=017

061
~-.001
-.033

,007

.053



108
109
110
111
1
m
114
118
116
17
118
119
120
11
122
123
124
135
126
121
128
129
130
13
132
133
134
135
136
137
138
139
140
141
142
143
14
14§
145
147
148
149
130
151
19
153
134
135
135
&y
138
159
169
161
162
163
164
16§
168
167
168
169
170
X
m
m

1%6.633
-11.583
45,145
~71.535
15.93
-12.892
99. 144
113
40.228
13485
-58.166
21,116
~36.518
91,120
-56.196
38.647
41,500
-61,296
141
84.172
~59.133
-61.317
3,534
.17
-58.400
11,11
-53.995
4.184
35.409
-53,974
35491
~49,692
1.410
~44.146
§6.521
~48.380
13,953
30,212
~42.956
3.54§
-38.461
§7.118
-41.689
32,103
15,566
-36.357
1.57
“31.179
19,630
46.075
-33.504
22,105
-18.591
111
35174
21,71
-15.571
11,159
17384
~19.401
643
14135
-12.557
-17.548
24754
11800

-106.633
71.583
-45.143
11,333
16,936
13.892
~99.144
.10
~40.218
~43.486
68.266
-11.116
66,529
-91.120
66.196
-38.647
-41.500
61.296
-1
~84.212
$9.133
61.317
-37.5%4
N L]
8,400

T

$3.99%
~14,184
-35.409
.91
-35.491
49,692
-1.410
44,746
-66.511
48,380
-13,953
-30.213
42,036
-3.049
38,461
-37.326
41,689
-31.108
-15.566
36.357
-1.578
31179
~19.630
-46.07%
33.504
-12.105
18.391
-1
<3511
.
25,571
~21.159
~17.384
19.40!
-.643
~34.135
12.557
17,548
~24.754
-11.800

65

-.001 30! -.00!

-.013 01 =017
.051 -.051 .063
.000 .000 -,002

-.011 011 -.037
,004 ~.004 8

-.001 .00! -.001

-1 Nk =027
.057 =057 029
N1 -.048 .060
.000 .000 -.00!

-.020 020 -0
.04 -.004 011

-.001 .001 .000

-.012 .012 -.016
054 -0 17
047 -.047 .059

-.002 .002 -.004

-0 i -.097
.000 .000 003
.003 -.00% .013

-.010 .010 -.01
.051 -.051 .025
039 -.039 049
.002 -.002 .003

=01 01 -.018
.001 -.001 .006
,000 .000 .003
.041 -4 021

-.008 .008 -.018
033 -, 035 043
.000 ,000 -.001

=017 017 -.019
.002 -.002 .00

~.001 003 -.003
=011 011 =04
040 -.040 .018
039 =039 049
.000 .000 .000

-.017 017 =027
002 -.001 007

=001 .001 ~.001

-.010 010 -0
033 -.083 029
.036 -.036 045
,001 -.00 .001

-,018 016 -.013
.002 -.002 007
049 -.049 026

-.001 .001 -.001

~.010 010 -0l
.032 -,032 040
001 -.00L .00t

=003 013 =021

-.001 .00l =00
003 -.003 008

-.008 .008 -
04 =043 022
.027 -.017 034
.000 .000 .001

-0 .011 -1

-.001 001 -.001
.002 -.002 .006

-.005 005 -.011
.038 -.0%8 .020

J01% =015 .019

-.004
-
.062
.001
-.038
.002
-.004
-.018
.056
.038
,001
-.031
.004
-.004
~.016
034
.057
-.003
-.039
=001
005
-.013
.05t
046
004
-.018
.003
.000
041
~.010
044
.001
=017
.000
-.006
-.016
042
047
001
~.026
003
-, 00§
-.014
.059
04
.002
=015
.001
047
-.003
=013
.039
.001
=012
-,003
.003
-.009
042
.032
.000
=010
~-.004
.002
-.00%
.037
017



114
175
176
mn
178
179
180
18!
102

PP i L - N

-l BD D O L) B3 g

-9.607

~3.487
~.006
12,580
-9.146
11111
§.042
5.844
19.186

" 9.407

3.407
.006
-12.560
9.146
~11. 112
-5.842
-5.044
-19.106

66

.001
.000

=001 -

-.001
.001
024
.004

-.001
.009

-.001
.000
.001
.001

-.001

=04

-.004
.002

-.009

003

00!
=001
-.00!
-.001

013

.003
-.003

.006

0
.000
~.003
=003
.003
021
.00§
-.003
.008
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A-h FAFESI (DUSEY YURLENE)

CERCEVE BILGILERI

]| CUBUK YUKLENE SUPERPOZISTON
SAYISI SATIST SAYIS! SAYISI
83 0 1 1

1. SUPERPOZISYOR

CUBUE UC EUVVETLERI

NORKAL KUYVET

CUBUE SOL DUGUX  SAG DUGUN soL uC
1 8 n 332,225
1 1" n 398,486
3 n &9 534,625
4 69 65 308.412
5 65 6l 460.171
& 6t 57 451,714
1 37 3 420,636
8 Lk} 49 392,852
9 49 45 164,221

10 43 4l 332.736
1 4] k)j 305,486
12 n k) 277,436
13 3 3] 43,767
14 19 25 114.590
15 ' 1 188.24)
16 11 17 153.852
1 17 13 126.95%
18 13 9 95.72%
19 9 ] 63.899
0 3 t 33,114
i 82 80 663.726
1 80 16 833.010
3 76 n 605.742
u n 68 573.763
2 68 64 340,517
16 64 60 307,255
n 60 36 474.073
n 36 52 440.618
19 5 48 407.333
30 48 44 374.389
k)] # 40 31,062
i 40 36 307.840
kX 36 3 174,061
K 3 8 140,449
% 18 214 206,892
6 i 10 172.907
37 0 18 136,57

SAG UC
~352.22§
~358.486
-334.62§
-308.412
-480.171
-451.74
-420.656
-391.632
-384.222
-333.736
-305.486
-A77.436
-245.767
~114.590
-198.143
-136.852
-126.933

-93.726

-63.099

-31.114
-669.726
~639.010
~606.742
~373.763
~540.577
~307.35§
~474.075
~440.618
~407.335
~374.389
~341.062
~307.840
~174.061
-140.449
~306.6892
~172,907
~138.571

ELASTISITE

HODULY

11000000,

KESHE IUVVETI

SOL W

SA6 UC

.006
.006
.005
.006
.003
.003
. 003
004
004
004
004
.003
.003

POISSON
ORAKL

]
MEDI
0
KOMENT

S0L UC  SAG UC
-, 006 -,005
.00 .001
.000 000
.000 .000
.000 .000
.000 ,000
.000 .000
.000 000
000 ,000
000 ,000
.000 .000
000 .000
.000 .000
,000 001
.001 .00}
.000 ,000
,001 001
000 001
.000 .00
.000 .00t
-,001 -.006
-.011 -,011
- -0
-,010 -.010
-.009 -.010
-.009 -,009
-,009 -.609
-.009 -,009
-.008 -,008
-.008 -.008
-.008 -.008
-.007 -.007
-.007 -.007
-.007 -,006
-.006 -, 006
-.008 -.005
-.005 -.008



o401

69.392
34,997
.000
.000
67.336
40.346
-.098
.101
-49.336
.91
1.003
15.792
§7.954
6.524
-4.694
-13.76¢8
-3.637
1.267
15.142
60.014
4.14%
-2.970
-21.630
13.309
53.210
3.07
-2.191
-18.724
12,135
50.305
2.758
-1.965
-16.924
10.727
46.132
1.702
-1.927
~16.961
12.479
39.397
2.822
-1.067
-3.451
933
-3.406
.839
-1.092
822
~2.038
197
-16.580
10.241
36.397
-1.087
1.344
Y
-1.668
-13.601
8.058
31.813
1,608
-1.681
194
-1.863
-13.648

104,071
-69.392
-34.997

000
000
-67.3%
-40.346
498
-.701
19.5%6
-2.971
-1.003
-15.792
-67.954
-6.524
4.694
15.708
5.637
-1.267
-15.141
-50.014
~4.145
1.970
21.680
-13.309
-55.210
-3.071
2.191
16.724
-12.155
-50.505
-2.758
1.965
16.824
-10.727
-46.131
-1.701
1927
16.961
-12.479
-39.397
-2.612
1.867
3.451
-9
2.406
-.839
2.092
-1
2,058

- 797
16.580
-10.242
-36.397
2,087
-2.44
-,m
1.668
13.601
-8.058
-31.813
-2.608
1.681
-.19
1,863
13.848

69

=001

-.00
=001

.001
001
.003
.00¢
~.002
-.001
.000
-.006
Rk
.005
.001
-.001
-.005
000
-.007
,043
i
.002
-.001
-.007
.000
.003
,002
-.001
-.00%
.000
.003
.002
-.001
-.003
.000
.003
062
-.00!
-.008
,000
.003
.002
-, 001
-.003
~.006
040

- =006

037
-:00%
03§
-.005
033
000
.003
.00]
-.008
-.001
034
-, 005
.000
003
.002
-.001
-,008
032
-.00§
~.001

il
.002
001
-.001
-.001
~.003
-.004
.002
.002
.000
.006
.07
-.005
-,00!
.001
.006
000
.007
=043
-.004
-.002
001
.007
.000
-.003
-.002
00
.006
.000
-.003
-.002
.001
.005
.000
-.003
-.002
.001
.003
.000
~.003
-.002
.001
.005
.006
-.040
.006
-, 037
.008
-.03%
.00%
-.033

000 -

-.003
-, 001
.006
.001
=03
.005
.000
-.003
-.003
.001
.005
-.032
.00
.001

- u04

-.003
-.001
002
001
008
008
-.002
-.007
-.001
-.007
021
009
002
-.001
-012
-.001
-.010
.033
007
003
000
-
- 001
007
003
-.001
-.010
000
006
003
-.001
-.010
000
006
.003
-.001
-.009
-.001
006
003
.000
-,009
- 009
029
-.008
.027
-.008
025
-.007
o
000
008
002
-.008
-.001
025
-.009
000
005
003
000
-,007
023
-, 008
-.001

-.003
-.003
-.002
002
.01
007
.008
-.006
~.001
.000
-.013
028
.008
.001
-.005
=011
00l
-.016
.035
.008
.003
-.004
.01
001
.007
.003
-.004
-, 009
.001
.007
002
=004
-.009
.ot
.008
.003
-.004
-.009
.000
.007
.003
~.004
-.008
-.013
.03}
-.01
.029
-.012
017
-0
025
.001
.006
.002
-0
~.003
.016
-.009
.001
.005
003
-.003
-
024
-.008
000



105
106
107
108
109
116
1
m
1
114
s
116
1
118
19
120
121
1
123
Y]
125
126
17
128
129
130
131
11
133
134
135
136
197
138
139
140
141
142
M
144
143
146
W
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

169

v, 1487

14,741
-1.802
.954
L1
-2.240
~14.094
1.887
11,381
-1.531
1.544
-1.818
178
-10.872
5,376
17,707
-1.864
2.701
~1.936
1823
-11.169
9.100
11.911
1.8681
~1.192
-1.323
. 564
-12.074
8.533
1.7
-1.312
1,107
.643
-1.507
~9.412
3.319
6.940
-1.338
.19
-1.311
.669
-1.135
4,608
1.1
~1.849
1344
~1.100
.469
-6.178
1.878
1.097
-1.326
.308
1,005
=M
-3.961
1.893
1.491
.681
-.B%%
-.4812
106
-1.536
1.096
.987
.559

.

T-l.188
e [

1.802
-.954
3139
2.240
14,294
-7.887
-11.381
1,992
-1.544
1.818
-, 176
10,872
-5.576
-11.707
1.864
-1.701
1.936
-.815
11.169
-8.100
-11.911
-1.861
1,192
1,323
-.364
12,071
-8.53
1.1
1
-1.107
-.649
1.507
9,43
-3,319
-6.940
1.558
-1.192
1.5m
-.569
7.135
-4.605
-.1m
1.849
-1.544
1,100
-.469
6.178
-1.878
-1.097
1,336
-, 305
-1.005
13
3,961
-1.89
1492
-.681
.85%
.48
<. 206
3,536
-1.096
-,987
-.5%9

10

NIT) haiaa
.002
-, 004
029
-.001
-, 004
000
.003
.001
-.00%
=.001
-.004
.031
000
003
001
-.004
~.00!
-, 004
018
-.001
003
.002
000
-.004
~.004
02§
.001
001
.001
-.005§
-, 001
026
-.004
.000
001
001
~.003
000
~.003
033
-.00}
002
001
~.003
.000
~,003
029
.000
002
.001
-.003
019
.000
-.003
000
.001
.000
.000
-.002
-.002
018
000
.001
.000
.000

-a=00y

-,002
.004
-0
0801
.004
.000
-.003
-.001

-.018

-.001
.000
.000

haryl ]

003
-.006
021
000
-.008
~.001
.006
.002
-.007
.000
-.008
013
=001
NIH]
.002
~. 006
000
-.007
.01
-. 00t
.006
.003
000
-.005
~.007
018
.001
.005
.001
=007
=,001
019
-.007
-.001
.004
.001
-.00%
.000
-.006
R
-.001
004
003
=004
.000
-.005
O
.000
.003
.001
-.003
04
.000
-.00%
.000
.002
,001
.000
-.00
-.,003
Jout
000
.00l
001
.000

.00)
=010
023
-.003
-.007
;000
,006
.003
-.m
~.003
-.008
0
.000
.005
.002
=010
-.003
-.007
NiFY
-.001
.00
.002
=001
-.008
-.006
.020
.001
4003
.001
-.010
-.003



1
m
1m
14
173
176
m
178
179
180
181
182
183
184
183
188
187
188
189
190
191
192
193
194
195
196
197
198
199
200
101
0

—

W RS O GD L3 B3 —3 B O B B

e

BN i)

=397
169
1.15¢
-.189
-.310
BRI
.908

.180
-.862
-.954
-.001
63.745
17.136
11,362
18,653
16.9%4
15.429
17.039
14,319
12,598
15,633
12,314
10.279
11,335
11.202

7.138

1.190

4,826

3.077

1.068

1.417

1]
397

- 169
1,154
.169
310
-1
-.908
.658

-, 180
.662
964
.001
-63.74%
-11.156
-11.382
-18.633
~16.954
-15.429
-17.039
~14.319
-12.598
-15.633
-12.314
-10.27%
-11.335
-12.10
-1.13
-1.190
-4.626
-3.0m
-1.068
-1.417

T1

=g
~.001
012
.000
.000
-.001
000
.000
-.001
.008
.000
000
.003
-.003
-,004
-.003
~.003
-.002
~.001
-.002
-.002
~-.002
-.002
-,002
-.002
~.002
-.002
=002
-.002
~.001
-.001
-.001
.000

.00
.00
-0
.000
.000
.00t
000
.000
.00l
-.008
.000
.000
-.003
.003
.004
003
.03
.002
.002
.002
,002
.002
.002
.002
.002
.001
002
002
.002
1001
.001
.00}
.000

=003
-.003
.008
000
.000
-.002
.000
.000
-.001
006
.000
.000
.001
-.006
-.007
-.903
-.005
-.004
-.004
-.004
~.004
=004
-.005
-.004
-,004
-.004
-.004
-.003
~,003
-.002
-.002
-.001
-, 00t

T -.004
-.003
.009
.000
000
-.003
.000
.000
=002
.006
-.001
.000
.001
~.006
=008
=006
-.006
-, 00§
~.003
~.00%
-.004
~.004
-.005
-.003
-.004
-.005
~.004
-.003
-.004
-.003
-.002
-.001
.000
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A-& EAFESI (SOLDAN YUELEKE)

CERZIVE BILIILER]

DUsLY CUBR YUELENE SIPERFIZISYON SLASTISITE POiSSOR TaY
SAYIST SRYISI SATIS] SAYICI 10DULY HAN ADEDI
83 182 ? ! 21000300, .30 0

CU3IE YT EUVVETLERI

1. SUPERPOZISYON

RIRMAL BUVVET {ESHE KUVVETY HONERT

CYBUE SOL DUGUE  SAG DUGLY Lo SAG UC SOL uC Shs UC 9L ue SAG UC

1 83 7 -437.6584 437.664 011 -0l 024 011

1 1 ik -373.383 373,383 011 -.011 029 017

k| n g 320,744 326.744 .01 .01 020 17

4 69 33 -i81.993 231.996 BN -.01 023 .020

5 53 & 135,950 225,950 013 -.01% 023 021

6 61 57 -189.266 189.266 013 -.013 028 023

7 37 3 -144.268 144.168 013 -.018 027 04

8 K 49 -139.989 100.969 .016 -.018 .27 R

3 49 45 83171 60.177 17 =017 .028 .026
10 45 4l -14.773 14,775 .016 -.018 2 .015
i 41 3 7.612 -7.812 .019 -.019 .031 029
12 37 1 331.Mm -33,113 .15 =00 923 022
H 3 23 57.804 -57.804 RN -.0u 03 034
14 29 13 74,385 -74.965 .007 -.007 .012 .012
13 23 2 83.979 -83.970 015 =013 .025 .022
16 1 i 53.181 -88.282 .G15 =013 023 024
17 17 13 84,582 -34.580 ROK -0 A 011
18 13 ] 74013 -14.039 RN =011 018 013
19 ¢ 5 55,365 -56.959 01 =019 014 037
10 5 H 1%.997 ~28.997 AN ~.003 .003 .003
1 82 83 (Talaee -iT210264 .002 -.002 Y -.004
1 80 73 610,213 -lsicald -.007 .007 -0 =013
3 16 1 J491.890  -1491.891 003 -.003 010 =06
i i 48 74,483 -1374.433 -.001 .001 .01 -.003
13 R 1] td 1260.085  -1260.065 .000 000 el -.062
15 64 80 i148.920  -1148.928 .00} -.901 .002 -.001
1 60 i6 1340.456  -1040.466 L0061 -.001 003 =001
1 36 31 933,350 -935.351 .001 -.001 903 .000
3 3t 43 823,847 -093.947 . -.002 304 .002
30 48 44 EEE I S I K .902 -.002 L9039 .002
i 44 46 £40.908  -640.908 062 -.001 604 002
32 40 3 350,256 -930,268 .093 -.003 .006 .004
3 36 3 465.749  -485.745 .004 -.004 007 097
k1] kb 28 35,728 -185.728 -.093 .003 -.008 =007
3 8 12} 35,088 -210.1886 .005 =00 .008 009

38 L h] LYK EL I L POk ] L044 -.004 .00 .0938



178.243
122.018
73.433
30.991
000
.000
~133.720
117.763
-44.179
12,34
12.179
9.474
37,338
-117.483
~3.607
~121.400
88.463
$9.1M1
87.919
-40.956
~95,207
-4.601
-132.414
96.4%9
19.34¢
~91.847
1.10
-131.036
95.433
61.231
-94.474
19.858
-116.583
92.159
61.718
-95.178
15,953
-111.541
88,528
62,228
93,150
17.730
~117.477
85,568
99.997
-40.513
99.926
-39.119

96.677.

-37.578
92.644
~36.12
62.009
~90.993
17,851
89.904
~112.407
-34.TH
81.869
61.120
-§7.875
16.081
-106.932
86.215
~33.050
11.877

14

-178.243 D04 004
-121.018 .004 -.004
-13.43% .006 ~.006
-30.991 -.001 .00}
000 =005 003
.000 =011 o
133.720 ,003 ~.003
-117,763 018 -.018
44.270 ~.001 001
=331 .003 =003
-11.319 -.018 018
-9.414 ’ -.019 029
37.536 092 -, 052
117.483 -.001 001
3.607 .026 -.036
121,480 -.001 .001
~68.465 -.003 .003
~39.717 ~.024 024
-87.919 =017 017
40.956 014 -0
95.207 -.001 ,001
9.601 031 -0
132.414 -.005 .00
-96.459 .007 -.007
-39.344 -.017 027
92.847 -.001 .001
- =1.182 02 -0
131,036 -.003 003
-95.453 .003 -.00
-61.231 -.033 .032
94.4M4 -.001 001
-10.958 023 =023
116,523 =002 001
~92.159 .003 -.003
-62.718 -.03§ 035
95.173 -.001 ,001
-15.953 024 -.004
121,541 -.002 .002
-08.526 .004 -004
-63.226 -.037 037
93.130 =001 .00}
-17.730 0U -0
117.4M -.001 .002
-53.568 ,004 -.004
-99.997 -.020 ,010
40.513 .021 =011
~99.916 -.019 019
39.119 X -,023
~96.677 -.018 .018
37.578 17 -.017
-92.644 -.017 017
36.32 013 ~.013
-61,009 -0 037
90,983 -.001 .001
~17.851 024 -.024
-89.904 =07 017
113,407 -,002 .002
34.754 013 =01
-81.869 004 -.004
-61.120 -.038 .03
87.87% =001 .001
~16.0861 024 -.01¢
106.932 -.001 .00t
-86.313 -.016 016
33.058 .008 ~-.008
=17.877 .005 -.00%

.008
.006
007
-.004
=011
-0
.009
03
.000
,005
-.018
~.054
.03
-.003
044
-.003
.002
-.033
-.036
.027
-.003
038
-.012
015
-.037
-.003
040
-.007
011
-.043
-.003
041
-.005
011
-.046
-.002
041
-.004
012
-.048
-.002
.041
-.004
012
-.038
033
-.036
.033
-.033
038
=031
024
-.048
-.002
040
~.031
-.003
R
01
-.049
-.003
039
-.003
~.039
.020
Ol

. 007
.007
01
-.001
=016
-.023
.003
034
-.003
006
-.016
-.053
,026
000
.038
-0
=011
-.028
=028
-.006
~.001
,034
-.012
.009
-.029
-.001
036
-.009
.001
-.033
-.001
037
=007
001
~.040
-.001
.037
-.006
001
=042
=001
037
-.00§
.003
~,036
-.001
~.033
.001
-.032
-.001
-.030
-.005
=043
-.001
037
~.031
-.004
-.00%
.003
=044
-.001
037
-.004
-.018
-.008
004



103
10
105
106
107
108
109
110
u
m
13
1
115
116
117
118
119
120
121
1
123
124
125
126
17
128
129
130
11
1M
133
13
135
136
137
138
139
140
141
142
143
14
143
146
147
148
149
150
151
192
159
154
155
136
157
158
159
160
161
162
163
164
165
166
167
i68

57.875
-81,059
14,006
91.703
-31.759
192,729
14.816
56.571
-71.26
12.509
19.91
-35.15)
59.905
-19.631
52.697
-§9.431
11,065
713,744
-30.453
65,070
-17.962
52.078
-56.731
9,455
-81.135
70,985
59,102
-15.088
41,199
-38.097
5,413
§3.117
-14,348
-13.978
54,151
41.481
-47.830
3.816
57.996
-§1.579
49.200
-10.900
19.878
-4).901
1,650
§3.957
-57.396
41,795
-17.143
34,741
-11.829
1.4%9
45.857
-15,045
-48.669
15.437
20.405
-13,207
1.969
-38.244
19.819
17,847
-11,624
26.416
-15.001
1.495

U513

81,059
-14,006
-81.703

.15
102,729
=14.816
-36.571

17,161
-12.809
-19.31

95,893
-69.805

19,632
-52,697

69.421
-11.068
“1.744

90.433
-63.870

17,962
-32.078

66,737

-9.403

81.135
-10.983
-359.102

© 15,088

-41.19¢
58.097
-5.413

-63.117
74,340
12.978

-34.151

-42.482
47,830
-3.816

-57.990
67.579

-49.200
10.900

~39.878
41,907
-3.650

-33.957
57,396

-41.795
17,745

-34.741
318120
-1.439

-45.857
15.043
48,669

-35.407

=30.405
13,207
-2.369
38.244

-39.919

-17.847
11.824

-16.416
13.00!
~1.49%

15

-019 709
-.001 001
K -0
-.013 015
004 -.004
-,001 .00
003 -.008
-.040 040
-.001 .001
0N -0
-.015 015
-.00% 001
00§ -, 00§
.003 -.00
-.039 099
-.002 .002
O -0
-.014 014
-.001 .001
006 -.006
000 ,000
-,041 .04
,001 -.001
017 -.011
-.001 .002
-.013 01
L0038 -, 003
-.003 .003
-.030 .030
-.00 003
04 -.014
-.014 .04
-.003 .00)
010 -.010
.002 -.001
-.028 .028
-.001 .001
021 -0
-.010 019
,000 .000
.007 -.007
006 -,006
-,03% .036
.000 .00
020 -,020
-,010 010
.000 .000
,007 -.007
-4 014
-.031 031
-.001 .00t
019 -.019
-.012 011
-,00% .009
-,001 .001
007 -.007
-.028 .020
-,00] ,001
018 -.018
-.001 .001
-.011 o1
,007 -.007
-0 o
-,023 .023
-.001 001
018 -.015

=051
=002
040
-.017
017
-.002
044
-.0%2
-.003
.040
.07
-.001
014
018
=.051
-.004
.039
-.026
-.003
013
.013
=054
-.001
043
-.00§
-.025
013
01l
-.038
-.000
022
-.01§
-.009
018
.009
-.036
-.001
.035
-.019
.000
Q17
017
=046
-.001
033
-.019
-.002
.016
000
-.041
-.003
.031
-.013
,005
~.003
017
-.037
-.002
029
~.004
-.011
017
002
~,030
-.003
.013

Sar T
-.001
037
-.026
=011
~.003
00§
- 046
-.00%
038
-.027
-0
.004
=011
-.046
-.002
,039
025
~.003
.005
-.014
=048
.003
043
=005
-.013
,004
-.013
-.033
-.006
022
-.023
-.007
-.001
-.001
-.032
~.001
.032
019
.000
007
-.009
-.043
001
.032
=017
-.00t
007
-0
-.037
-.001
031
=02}
-.018
~.001
.007
-.033
.000
029
-.001
-.019
007
=020
~.016
.001
013



110
17
Im
11
174
175
176
m
178
179
180
181
182

=3

—
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311.339
19.411
-8.246
19.008
-1.178
12.916
1.013
-17.399
12.642
~3.360
19.188
19.406
-.001

(o

-.010
006
-0
-0
-.002
~.009
.007
-.003
.001
-.002
-.003
~-.006
.008

-0~
010
-.006

012

.01
,002
.00%
-.007
003
-, 001
.002
.003
.006
-.008

-.010
014
.001

-.016

-.00§

-.016
011

-.007
006
008

-.008

-.010
.0

o0k
=07

.003
~.020
-.013
-.001
-.016

013
-.006

.000
-.007
-.002
-.011

.001
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8

B-B EAFEEI

CERCEVE BILGILERI

DUGUH (1)1 YURLEYE SUPERPOZISYOR . ELASTISITE POISSON Y
SAYISI SAYISH SAYIS! SAYISt NODULY ORARI ADEDI
4 81 1 { 11000000, .30 0
CUBUE UC KUVVETLERL
1. SUPERPOZISTON
SORMAL EUVVET XESHE EUVVETI HOMERT
CUBUK SOL DUGUN  8AG DUSUM SoL uC 56 UC soL uc S UC §0L uC sa6 UC
i L} 42 -.006 .006 -, 008 .008 -.018 =014
1 il L -30.371 30.31 -.004 004 -.009 =01l
3 {2 40 55,7125 -235.73§ 006 -.006 o .006
4 41 39 -137.0%% 237.036 . 015 - 015 028 01
5 3 40 23.929 -23.919 =013 01 -.027 -.02
] k1] 1] 137,033 -237.0%3 016 -.016 .02} 029
7 kL] 3 30,21 0.4 ~. 006 006 ~.018 =017
8 19 37 -8.42 n8.40 013 -0 022 020
9 n 3 23,825 -13.825 -.014 014 -.028 -.029
10 17 36 -19.9%4 19.934 - 006 .006 -.014 -.018
1 38 36 218,409 -216.409 N -.014 .023 020
1 kY 33 ~199,986 199.986 01 =013 023 010
13 3% 36 23,594 -13.594 =014 014 -.028 -.028
€} 33 K -19.354 19.554 -.008 .006 =014 -.018
13 36 kL 199973 ~199.973 014 -0l 023 021
16 kH n -141.783 101,785 .013 -.013 01 010
17 ki kL 13.294 =139 -.013 013 =027 =027
18 N i -18.964 18,984 -.006 008 -0l 015
19 i LY Lm o -18Lm 013 -.013 023 020
10 kK K -163.934 163.934 013 =013 011 .020
i 9 N 12,845 -12.845 -.01 013 -.027 -.027
1 i 30 -18.213 18.223 -.006 . .006 -.014 -.03
2 n 30 163.921  -163.911 013 -.013 022 010
U i 18 -146.331 148,551 013 -.013 01 019
23 19 30 12,46 12,246 -.013 013 ~.026 =025
16 0 8 146,539 -146.539 013 -.013 021 019
17 19 28 ~27.336 11,336 -.005 .003 -.013 =015
H 19 27 -129.716 119.716 .012 -.012 .010 019
19 n 2 11,546 ~31.546 -0 012 -.015 -.023
30 1 6 -16.31 16,322 -.008 .00§ -.013 -.014
4 1] 16 129,704 -129,704 013 -0 020 019
kY| n [ -113.504 113,504 .0 =011 020 018
K] 15 16 10.747 ~10,747 -.012 012 -0 -.034
KL} 16 U 113,497 -113.493 011 - 012 019 018
L} 25 U -13.181 15,161 ~.008 005 -.013 -0
36 15 X -97.995 97.995 ,011 =01t .019 017
37 F 24 19.848 -19,048 =01 N0 -.023 =01
38 3 1 -13.876 23,876 ~.003 .005 -.012 =013
39 n 1 -83.290 83.290 011 -0 018 017



. a3 e LD WD LA O L WA e OB =] ~) MO O

B e B3 B U W e W OV W N G B~ OO

97.984
18.619
-12.431
83.280
-69.474
17.488
-20.821
69.455
-36.651
15.411
-19.088
36,841
-44.896
15.045
44.887
-11.204
-34.297
13,554
-15.171
34,268
-24.9349
11,960
14.939
-13.009
-16.931
10.249
-10.693
16.922
18,339
8.430
-8.240
10.330
=328
6.435
-3.60
5.250
-1.783
4.440
-1.805
1.1
-.00
2.278

-97.984
-18.819
.43
-83.2690
69.474
-17.680
20.821
-69.465
36.651
-16.411
19.086
~36.642
44.696
-15.045
44,887
11.204
1an
-13.14
13.171
~34.288
14.949
-11.960
-14.939
13.009
16.931
-10.24¢
10,693
-16.922
10.333
-8.430
8.240
10.330
5.257
-6.496
5,632
-5.250
1.783
-4.440
1.883
-1.119
.002
~3.278

(9

L0t
-.011
-,004

.01

010
-.010
-0

010

010
-,009
-.904

008

007
-.009

,007
-.005

,013
-.010
-,005

013

011
-.010

.009
-.005

.008
-.010
-.004

012

i
~.00¢
-.004

.008

.007
-.007
-.003

006

.005
-.004
-,001

,004

.002
-,002

SenT T

.01
. 004
.01t
-.010
010
.004
-.010
~-.010
.009
004
-.009
-.007
,009
-.007
.005
-.013
010
.005
-.013
=01
010
-.009
.005
-.008
010
.004
-.012
-0
009
004
-.008
-.007
.007
.003
-.006
-.005
.604
.001
-.004
=.001
.002

019 11
-.0m -0
-.011 -3
017 017
o1 .016
-.020 -.021
-0 -.011
,016 015
015 01§
-.019 -.019
-.009 -.019
018 013
013 .010
-.020 -.018
013 011
-.012 -.012
L0310 01
-.022 -.02!
-0l -.014
.01 .020
016 .018
-.019 =021
R3] o
-.012 -.013
014 013
-0 -.020
-.010 011
019 019
o1 017
-.019 -.020
-.010 -.009
012 014
011 013
-0l <014
-.007 -.006
.009 on
.008 .010
-.009 -,010
~.004 -.003
008 ,008
,003 .004
~.004 -.00§
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DYGUE
SYIel

CUBYK
sayis!

1. SUPERPOZISYOR

CUBVE

0L DYeuX

She T

TUELEYE
SRYISE

"
it

82

- KESIT! VERILZRI (SOLDAN YUELENE)

CERCEVE BIL3ILER]

SUPERPHIISYIN ELASTISITE
SAYISE HODYLY

: 21900093,

CYBUK UC XUVVETLERI

A0RKHAL KUYVET EESNE XUVVET!
MV S LC 0L ¥ £AS
-1.397 1.307 -0
48,214 -348.214 209
11.116 -23.116 001 -
-37.2389 17,159 099
~179.019 179,010 092 -
=727 7.176 -.003
10.891 -30.¢91 -.00!
12,018 -12.016 .002 =
~37.080 37.069 -.001
123N -023.170 901 -
162,539 162,539 .002 -
30.784 -30.784 -.002
-7.203 7.203 i
2,80 -21.803 .901 -
15,729 36.720 -.001
196,531 -296.531 .000
-146.252 146.152 .002 -,
30,519 -19.519 -.001
-7.038 7.098 .60l -
21,484 -21.484 .001 -
-15.102 36,183 -.001
174,094 -274.094 .000
-136.273 130,375 .00 -
30.10% -30.199 -.001
-6.939 6.933% .000
11,061 ~11.061 L9901 -
230,056  -250.0%% .000
<3541 33.471 -.001
-114.697 114.697 002 -
19.533 -19.553 -.801
cu T 6.784 .000
13,333 -20.33 .001 .
-14.382 34,502 -.001
215,516 -225.516 .000
~93.617 99.617 ,002 -
28,854 -16.854 ~.001
-§.97¢ 6.574 .000

in an: ta ane LA

(i

rolssol - 1A
orant ADER]
3

MOMENT

$0L U SAs UC
-.002 -.002
.001 ,000
.00 .001
-.001 .00
.004 .003
000 ~.005
-.003 -, 002
.963 .003
-.003 -.002
.001 .001
.002 .903
-.004 -.003
.002 -.002
002 .001
-,002 -.002
.090 000
003 .003
-.004 -.003
.003 -.002
.003 .001
-.002 -.002
.000 000
003 .003
-0 -.003
.002 -.002
.003 .00t
.000 ,000
-.002 -.002
.003 ,003
-.004 =00
.002 -.002
.003 .00!
=002 -.002
.00t .000
.003 .003
~.003 -.003
.002 -.002



139,

=38,

13

-13.

0o

-11.

-8,

i85,
-3,

3.
-18.

~

8.
-1

t1.
-1

|

~i.

IITUTU

=203
LH]
-7
]
-19

-181.

n
-26
6
-18
-139
k]
3B

-8,
-17.
9.
-139,
46.
-1
413
-18.
7.
-113.
4.
Y XE
.029
-135.

-101.
U,

-1l

-19.
189
-1,

U

-87.
-18.
-1

-52.
18,

-16

-9

-39,
16.

-2
-1
2
-7
-9
13
-5
-1l
2

-&

1.50%

.578
132
.999
328
193
)
.260
L 360
.987
.080
39
816
.989
194
.784
981
447
389
186
Y
694

8l
39
383
960
136

m
649
033
891
639

827
-14,

1.
-43.

004
90
533
91
396

613
246
8
364
096
670

939
1m0
A7
016
131
.§28
184
052
.19
870
375
192
. 166
125
376
A48
.00

LIy

83

-.601
699
062

000
L0601
.000
-.001
.601
-.308
-, 562
961
RN
=500
.002
=032
=301
091
-.001
L3
002
-.001
-.003
.00t
-.001
.91
,002
=991
.503
.901
RIkN
.03t
05!
-.001
=092
A6
=001
.000
092
001
003
.002
=091
001
002
-.601
003
.301
090
-.001
691
-.00!
-.002
002
.001
-.001
.002
-.001
-.004
,001
001
-.00!
002
-.001
-.003

At

Uy
00!
.300
,002
.61
.000
.001
.000
.061
001
.01
.002
.002

- 001

1

.001
.032
.003
001
.002
.001
A%
.002
001
003
00!
30!
,001
002
001
.003
.01
.01
.001
.001
.001
.002
.001
.00
.000
.002
.00!
.003
.002
.001
001
.002
.001
.090
901
.000
001
.00}
001
.002
.002
.00}
.001
.002
.001
004
.09}
.001
.00}
.002
.001
.003

nnt

Ve
-.002
003
.003
-.603
.002
003
.06
-.00%
.002
-.004
0%
.004
091
=002
.003
.001
~.004
.003
-.002
.001
.002
~,004
901
.003
-.022
.001
003
-.003
.001
.003
-.002
.001
.002
-.004
.001
.003
-.002
.001
.004
-.004
.001
.003
=.003
.002
.003
-.004
.002
.003
.00
-.002
.002
-.004
.002
004
.002
-.002
004
-.004
.000
,003
.001
-.002
.002
-.003
.001

L]

T

=961
.000
0063
-.003
-.002
.001
.000
-.00]
002
-.003
-.00
002
.001
-,001
.003
-.004
-.003
.002
-.00!
.01
.003
-.003
-.004
002
-.001
.001
.303
-.003
-.004
.002
-.001
.001
002
-.003

002
-.001
.000
004
-.003
-.004
.002

.001
003

.001
.020
~,002
.002
-.003
~.004
.003
.002
-.001
.004
-.003
-.008
.002
001
-.901
.003

LUA



113
1
115
116
i
118
113
120
12}

. -

10
12
i9

-3

N e e e O B A e ) O

PeRI e O T LN e O WD W D 2w oy

[Ny

- eTuIT
-10,19¢
18,369
£.932
im?
183
4
EE
3.3
.503
443
-.5%9
15
180
.§82
IHY
450
%9

¢
S R )

e

[SURNPRE VT

v

=i

.198
.38
992
.078
.369
43
9N
N
.§03
A4
699
18
.180
.361
]
.§50
.090

84

rova

.000
001
.00.
-
-0
L0901
.000
.000
001
-.90!
.020
L]
.000
.000
.000
.020
000

TovE
.000
331
R
LR
.002
,001
000
L000
L0801
L33
.050
.000
.000
.000
000
.009
009

vy
L0902
L6t
.09?
.00l
00
.00
.00l
.009
.001
.002
001
.00t
.000
.001
L0901
.001
001

EAdd S

-.001

30!

.02

-.002
-.002

002

-.001

.001
.002

-.001
-.901

.000
.000

-.00

001

-3

969
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C-C KESITI VERILERD (DUSEY kUKLEHE)

CERCEVE BILGILERI

DUGYN CUBLK YUELENE SUPERPOZISYON ELASTISITE POISSOR . TAY
SAYISI SATISI SAYISI SAYISI HODULY ORANE ADEDI
62 121 1 ! 110060900, .30 0

CUBUE UC KUYVETLERI

1. SUPERPOZISYON

HORHAL KUVVET KESHE RUVVETT . KOMERT

cusuL SOL DUGUM  BAG DUGUE SOL uc | SAG Ue §aL uc a6 UC soL uc Sa6 UC
! 61 62 .000 .000 000 .000 .000 .000
1 62 60 123,199 -133.199 ,000 .000 .000 .000
3 59 62 .002 -.002 000 .000 .000 .000
4 61 39 .00! =001 .000 .000 .000 .000
3 61 38 126,001 -126.001 .000 .000 .000 .000
6 39 60 .000 .000 .001 -.002 .001 .00
7 38 59 .000 .000 .000 .000 .000 .000
8 36 80 .002 -.002 .009 .000 -.001 ,000
9 38 k1) .000 .000 .00 .000 .000 .000
10 60 i1 17,019 -117.039 000 .000 .000 .000
1 58 53 119,701 ~119.70 .000 .000 .000 .000
12 3§ 36 .000 .000 000 .000 ,000 ,000
13 36 57 .000 000 .002 -.00 .01 001
i 3 W .002 -.002 .000 .000 .000 000
15 55 5 003 .000 .000 .000 .000 .000
16 57 L] 110.879  -110.679 .000 .000 .000 .000
17 9 §1 113,401 -113.401 ’ 000 .000 .000 ,000
18 3 53 000 .000 .000 .000 000 . 000
19 K] 5 .000 000 .001 -.002 .00} 001
0 30 5 002 -.002 000 .000 .000 .000
1 LY} 50 ) .000 000 .000 .000 .000 000
12 3 )| 104.719  -104.719 .000 .000 .000 000
'K 5 19 107.101  -107.101 .000 .000 .000 .000
i} 49 50 .00 .000 .000 .000 .000 .000
25 50 3l .000 000 002 ~.002 .001 .001
2 {7 i .002 -.002 .000 .000 .000 000
'y 3l 48 98.559 -98.539 000 .000 .000 .000
18 L }] 4 000 . .000 .000 .000 .000 .000
1] 49 46 107.801  -100.801 ,000 .000 .000 .000
k1] 46 7 000 .000 ,000 .000 .000 000
3 47 48 .000 .000 ,002 -,001 .001 .001
1 i@ 48 .002 -.002 .000 . 000 .000 .000
KK 46 “ .00 .000 000 .000 ,000 .000
3 48 45 92.399 -91.399 .000 .000 .000 .000
33 46 4 24.301 -94.501 .000 .000 .000 .000
6 43 i .000 ,000 000 .000 .000 .000

3 4 45 .000 .000 .002 -.002 .00¢ .001

kL] £ LL1 LY} LYY LLY) ANA ana Ama
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L3006
18.460
18.900
.000
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2-C FESITI VERILERD (SAGDAN YUELENE)

CERCEVE BILG!LERI

bueux CUBUK YURLENE SUPERPOZISYON ELASTISITE
SAYISI SAYIS! SAYISI SATISI HODULY
121 2 1 11000000,

61

CUBUE UC EUVVETLERI

1. SUPERPOZISYOR

BORYAL EYVVET EESHE KUVVETI
CUBlK SOL DUSUN  5AG DUGUY S0L Uc " SA6 UC S0L UC She UC
b 61 62 7.307 -1.307 .001 -.001
] 61 60 -181.816 181,816 ,300 .000
3 39 62 ~12.114 .11 -.001 .001
L] 61 39 7,260 ~37.260 .000 000
5 61 38 351,011 -35L.011 -.001 .002
6 39 50 7.456 ~7.456 .007 -.007
1 58 19 -30.712 30.712 .001 =00
8 36 60 -22.014 22,014 -.002 .002
9 58 36 31,081 -37.081 .001 -.001
10 60 37 -163.192 165,192 =001 .001
11 38 33 325.931  -325.931 =001 .001
11 3 38 -30.414 10.414 .001 -.001
12 6 57 1.5 -7.312 .003 -.00
14 53 57 -11.800 11.800 ~.001 001
13 35 EX| 36,721 -36,721 00! -.001
16 §7 4 148,113 148,773 .000 .000
11 L4 i 301.0583  -301,083 -.002 001
18 1} 3 -19.969 19.969 +001 -.001
19 k] 3 7.648 -7.648 .002 -.002
20 50 54 31,481 11.481 =001 00l
1 51 0 36.104 -36.184 001 .00}
1 H il -132.65% 131.65% -.901 001
0 52 49 176.476  -176.476 -.002 .002
u 49 50 -19.379 29,379 .001 =001
2§ 30 5t 7.688 -7.688 002 .00
6 47 il -21.038 21.038- -0 001
1 51 48 -116.938 116.938 -.001 Nl
2 19 47 KER N -35.41 .001 -.001
4] 49 46 252.299  -152.298 ~,002 .002
30 46 47 -28.643 10.64) .00l -.001
i 47 48 7,694 -1.6%4 .002 -.002
1) 1) 4% -30.531 10,531 -.00 00N
kE] 46 44 34.383 ~34.503 .00! -, 001
k1| 48 45 ~101.118 101,718 -, 001 .001
35 46 43 129.618  -228.618 ~.001 .002
36 43 44 -17.734 11.754 .001 -.001

POISSOR
ORANL

pN
AZEDI
0
NOXENT

§0L UC A6 UC
.002 .002
-.001 ,000
-.002 -.001
001 .000
-.003 -.003
.002 007
003 .001
~.004 -.004
003 003
-.003 -.002
-.002 -.002
003 .03
-.001 004
-.003 -.002
002 002
-.001 -.001
- =,003 -.003
.003 .003
-.001 003
=003 -.002
.002 002
-.001 -.901
-.003 -.003
.003 .003
-.001 004
~.003 -.002
=001 -.001
.002 .002
-.003 -.003
.003 .003
-.001 004
-.003 -.002
.002 .001
-.001 -.001
-.003 -.003

.003 ,003
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-19.99¢
31.509
-87.099
108.539
-26.719
7.608
-19.150
-73.182
31.160
183.161
-25.668
1.319
-18.395
-59.977
30.989
161.495
7.404
-24.341
-17.445
29.389
-47.667
140,725
11,834
1.151
-16.3719
17.59
-35.363
129,961
-11.10
1.029
-15.120
15.641
-16.1%4
102.292
-19.540
6.727
-14.002
23.591
-17.094
84,771
-17.597
6.569
-12.613
11.248
-9.343
68.564
-15.496
6.269
-11.106
-3.021
18.111
33,778
-13.297
5,870
-9.527
1.815
16.053
40.481
-10.871
.54
=7.7496
j.01
13.126
23.824
-8.447

-1.573
19.894
-33.509
87.099
-105.9%
16.7119
-7.608
19.150
73.182
~31.160
-183.161
15.668
-1.3719
18,395
§9.977
~30.989
-161.493
~7.404
34,3141
17,445
-19.389
47,667
-140.725
22,054
-1.152
16.379
~11.593
36,363

" -120.961

10.237
-1.023%
15.220
-15.641
16.154
~101.292
19,540
-6.727
14.002
~13.591
17.094
-84.7T1
17.397
~6.569
12,613
-11.148
9.345
~68.364
15,496
-6.269
11,106
3.0
-18.111
~53.778
13.197
~5.870
9.57
-1.81%
~16,053
~40.481
10,871
-5,
1.190
-3.013
-13.126
-18.824
§.447
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.001
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.000
-,001
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.00
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-.005
-.001
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.001
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L0l
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-.001

-.003
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.001
.001
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~.004
.002
000
.001
.002

-.001

-.005
.002

-.001
.001
.002

-.001

~.002
J001
.000
000
.00l

-.001

-.004
.001
.001
000
002

-.001

-.006
002
.001
.000
D01

-.001

“-,001
-.00)
.002
-.001
-,00)
,003
-.001
-,003
-.001
,002
-.001
.00
.000
-,004
-.002
.002
-.002
.000
004
-.004
.002
-.001
-.003
,003
.000
-.004
.002
-.001
-.00
.003
000
-,002
.00
-,001
-.001
.00
,000
-.009
.002
-.001
-,00
003
.000
-,004
001
-,002
-,002
.00
-,001
-,00
.000
,002
-,002
00
.000
-, 004
-.001
,002
-.003
003
.001
-,003
-,001
.00
-,002

003

~004
-.m
.08
-,001
-.002
.002
,003
-,002
,000
.00
-.00
002
005
-.003
-.00
.00
-.003
00§
.003
-.00
.001
-.001
-.003
001
005
-.002
001
-.002
-.003
002
005
-,00
.001
-.001
-,002
002
005
-.002
.001
-,001
-.003
.002
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-.002
.003
-.00
-.003
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003
-,001
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.00
-,002
.002
005
-,003
-.000
.001
-.003
.003
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-.002
-.002 .
001
-.002
.002
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5,000 5,000
-6.053 6.053
10,198 -10.198

6.570 -6.570
16,808 -16.808
~5.119 5,778

4,669 -4,669
-4.141 4142

6.978 -6.978

6.3 -6.321
10,597  -10.597
-2.9%0 1,950

4,199 -4.198
-1.115 2,115

4.159 -1.159

1,563 -1.63

4,300 -4.300

,000 ,000

9,650 -3.4650

“92 -

U

-.001
.000
=.001
~.001
.00!
.003
~-.001
.000
-.00t
=001
.000
.032
.000
000
.000
.600
000
.001

=004
.00}
.000
001
.001
-.001
-.003
.001
000
.001
001
.000
=00
.000
.000
.000
.000
.000
-.001
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-.001
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1 2
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1 12
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D-D IAFESI

CERCEVE BILGILERI

pusux CUBUK TUXLEXE SUPERPOZISYON ELASTISITE
SAYISI SATIST SAYISI SAY1S1 HIDULY
4 81 1 1 11000000,

1. SUPERPOZISYON

CUBUE UC EUYVETLERI

. HORHAL KUVVET KESHE EUVVETI
. cupux SOL DUGUY  SA6 DUGUN soL U SA6 UC soL uC Sa6 UC
{ 41 41 -.003 .003 -.006 008
1 i 40 -1.163 1.163 .000 000
3 41 40 13.4897 ~23.697 .003 -.003
L] 4 39 ~11.179 1.178 .003 -.00
§ K} 40 1.314 -1.314 -.006 .006
6 % 40 2.11 =117 .003 -.003
T K} 38 -1,162 1.162 000 .000
8 39 Kl -10.456 20.456 .002 -.002
.9 ki 30 1.31% -1.31% -.007 .007
10 ki 3% -1.146 1.146 .000 .000
i1 3 3% 20.449 ~20.448 .003 -.003
1l 3 33 -18.745 18.743 .00 =002
13 kH 36 1.303 -1.305 -.006 .006
14 35 3 -1.113 1113 .000 .000
18 36 kL 18.738 ~18.738 .003 -.003
16 kH KK -17.060 17.080 .00 -.002
17 K] kL 1.28% -1.183 -.006 006
18 33 kY] -3.084 1.08¢ 000 000
19 u n 17,084 -17.084 .003 ~.003
20 3 n -15.413% 15.413 .002 -.002
- il 3 1,253 -1.358% ~.006 006
- k) 30 -1.013 1.015 000 000
n kY 36 15.408 -15.408 .003 =003
u k)| 29 -13.508 13.808 .00 -.002
1 2 30 1,225 -1.225 -.008 006
16 30 28 13.802 ~13.802 003 -.003
n 19 18 -1.966 1.966 000 000
1] 3 i 12,241 12,241 .00 -.002
19 1 28 1.195 -1.193 -, 006 006
30 1 6 -1.900 1.900 .000 .000
81 20 6 12,23 -12,233 .003 -.003
n 1 2 ~10.736 10.726 .002 - 002
3 L 16 1.15§ -1.155 -.006 .005
L] 6 U 10.720 -10.720 .002 =002
33 5 U -1.819 1.819 ,000 .000
36 15 13 ~9.376 9.176 .00 -.002
17 21 u 108 -1 188 - 0Nk nnk

POISSOR TAY
ORAR1 ADED!
30 0
NORENT

0L UC  SAG UC
-,008 -.007
001 -.002
007 002
006 001
-.008 -.007
003 008
001 -.002
006 002
-.008 -, 008
001 -.002
.007 003
006 b0
-.008 -.008
001 -, 002
007 003
006 003
-,008 -.008
001 -.002
006 003
008 002
-.008 -.007
001 -.,002
006 003
005 00
-.008 -.007
008 003
000 -0
008 002
-.007 -.007
000 -.001
005 003
005 002
-.007 -.007
005 003
000 -.001
004 003
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=137
-1.8%2
9.171
1.036
~1.638
7.867
-5.586
946
-1.53¢
6.581
-5.31
.926
-1.393
3.366
-4.260
847
4.136
-1.161
-3.255
767
-1
3.251
~1.366
AT
1.363
-.930

-1.608 |

.376
-.786
1,606
-.961

478
-.606

979
-.497

. 389
~.410

496
=170

149
-

.169

.000

130

1737
1.891
-4.an
-1.056
1.638
~1.987
6.386
~.99
1.5
-6.381
LK)
-.916
1,393
~3.366
4.160
-.847
-4.136
1.162
3.15)
-. 767
1,114
~3.251
1.366
.87
-1.363
.950
1.608
.57
.786
~1.606
.981
=478
.606
=979
497
-, 369
410
-.4%
A70
=249
1
-.169
.000
-.130

95

.000

001

,002
-.508
.000
002
.002
-.008%
.000
.002
.002
-.005
.000
.002
,002
~.004
002
000
.001
-.004
.000
,002
,001
-,003
.00t
990
.001
-.003
.000
001
.001
-.002
.000
.001
.00t
-,002

.000°

001
.001
=00
,000
.000
.000
000

AR

-.002
-.002
.00§
000
-.002
-.002
.003
.000
-.002
-.002
003
.000
~.002
-.002
.004
=00
.000
-.002
004
.000
-.002
-, 001
.003
-.001
.000
-.001
.003
.000
-.001
-.001
.002
.000
=.001
-.001
.002
.000
-.001
=001
001
.000
.000
,000
.000

00
.004
.00
-.006
.000
.00
004
-.006
,000
004
.004
-.008
.000
~004
,003
~-.00§
.003
.000
.002
-.00%
.000
.003
.003
-.004
.002
.000
.002
-.003
.000
.002
002
~.003
.000
.001
.001
-.002
.000
.00t
.001
-.001
,000
.00
,000
-, 001

002
003
-.006
-.001
003
.002
~.006
-.001
.003
.002
-.006
-.001
002
.002
-.005
002
-.001
003
-.004
-.0%01
.002
,002
-.004
.003
000
.002
-.003
.000
.002
001
-.003
.000
001
.00t
=002
.000
.001
.001
-.001
000
.00t
.001
-.001
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£-E RESITI VERILERI (SOLDAN YUKLEXE}

CERCEVE BILGILERI

DUGUN CUBUR YURLEXE  SUPERPOZISYOR
SAYISI SATISI SAYISI SATISI
6 111 1 1
CUBUE UC TUVVETLERI
1. SUPERPOZISTOR
RORYAL RUVVET
CUBUE  SOL DUGUX  SAG DUGUR L U SAG UC
1 51 7} ~26.218 6.1
-2 61 60 209.704  -209.704
3 59 52 W04 3784
4 51 59 31,58 31589
5 61 58 -283.705 289,705
6 ] 50 -16.093 16,093
1 58 5 1915 -20.905
8 56 60 619 -3.619
9 58 5 AL 314N
19 50 57 26,951 ~266,951
1 58 55 -266.95)  266.953
12 5 5 1,937 -9
1 " 56 57 -25.841  25.841
" 53 57 34.286  -34.286
15 5 5 AL 31128
i6 57 54 TV AR YT
1 55 52 144,420 244,420
18 5 5 11,859 -21.859
19 5 54 -15.460  25.450
1 50 54 119 -
2 5 50 -30.668  30.668
n 54 51 war -aan
1 51 4 -02.219 12.219
i 19 50 1,651 -21.851
25 50 51 -14.960 24,968
2% 47 51 WA AN
17 51 4 200,445 -200,445
1 19 ] -30.076 30,076
19 49 1 -200.448 200,449
10 15 4 NI N
| ] 18 “M6 24346
1 4 4 3300 -33.301
T % o.M 19316, 19.3&

ELASTISITE POISSOR AY
RODULU ORARI ADED!
21009009, .30 0
XESHE EUVVETI HOXERT
S0L UC 56 UC 50L uC SA6 UC
=001 001 -.002 =001
.00t -.001 .001 .003
000 .00¢ -,001 ~.001
001 -.001 000 002
001 -.001 .00l 002
-.m 002 ~.003 ~.004
.000 .000 -.0o01 .002
.000 .000 000 .000
000 000 =001 .00l
091 -.001 .003 ,002
000 .000 .090 .001
-.001 .00l -.002 .000
-.001 .001 -, 001 =003
.000 .000 .000 -.001
.000 .00 000 .001
001 =001 .002 002
001 -.001 002 .001
=00t 001 -.002 .000
=001 001 -.001 =003
000 000 .000 -.001
000 000 .000 .001
001 =001 ,002 002
00l -.001 001 .00}
-.001 ,001 ~,002 000
-.001 .001 -.001 -.003
000 .000 .000 -, 001
.00] ~,001 .002 .002
000 .000 000 .001
.00) -, 001 .001 .00]
-.001 .001 -.002 000
-.00 001 -.001 - 003
.009 ,000 .000 =091
= 000 4000 nao .001



.7
-178.19
10.382
-13.597
31,308
~18.425
158.640
-138.642
12.483%
-1.14
13149
138.916
-11.311
~136.828
19.880
-11.730
18.829
119.078
~16.17§
-119.880
~10.604
19.184
17,337
-14.820
131.911
-12:.913
18.369
~19.360
15.693
-13.329
85.029
-85.032
17.450
~17.989
13.867
-11.669
£9.343
-39.34§
16.447
-16.493
11.681
-19.865
54,961
-54.964
15.329
-14.870
13.130
-17.913
41.993
-41.997
14.106
-13.18
17.411
29,551
-13.808
30553
13,773
-11.255
14,932
20.738
~13,55%
~20.739
1137
-9.261
12,188
11.661

.

1791
119,219
-10.982

1059
-31,308
18.41%
~158.640
198,642
-20.485
1,114
-30.149
-138.826
7.7
138,028
-19.680
11.130
-18.829
~-119.978
26.175
119.880
10.604
-19.184
~17.3%7
24,820

-101.911
101,913
-18.369

19,360

-13.685

13,320
-65.029
§5.032
~17.460
17.989
-13.867
11.669
-69.343
69,345
18,447
16.493
-21.801
19.866
-34.962
94,964
-13.32¢
14.870
-19.730
17,913
-41.995
41.997
14,106
13113
-17.411
-30.551
15.808
30,553
-12.775
11,255
~14.931
-10.738
13,536
20.739
-11.347
9.281
-12.288
-11.661

99

.001
008
-.001
-,001
.000
.000
.001
00l
-.001
-.001
000
.001
.000
.001
=001
-.001
,000
.001
.000
001
-.001
=001
,000
.009
.001
.001
.00l
-.001
.000
.000
.00}
001
-.00!
-.001
.009
.000
.001
.00t
-.001
=001
.000
000
.001
001
-.001
=001
000
000
.001
001
-.001
=001
000
.001
.000
.000
-.001
-.00!
.000
.001
.000
001
-.001
-.001
.000
001

-.001
=001
.00l
001
.000
.000
-.001
-.001
.001
.001
.000
-.001
.000
-.001
.001
.001
000
-, 001
.000
-.001
,001
.00}
.000
.000
-, 001
-.00]
.001
.001
.000
.000
-.001
-.001
.001
.00l

.000
-.001
-.001

.001

.001

.000

.000
-.001
-.001

.001

.001

.000

.000
-.00
-.001

.001

.001

000
-.001

000

.000

.001

.00l

000
-.001

000
-, 001

.00l

.00l

.000
-.001

.09

002
001
-.002
-.001
000
.000
.00
.00}
-.002
-.001
000
001
.000
601
-.002
-.001
.000
002
.000
002
-.001
-.003
.000
.000
002
.001
-.003
-.001
000
000
002
.00l
-.002
-.001
.000
000
001
001
-.003
-.001
.00
.00
002
002
-.009
-.00t
000
-.001
.00
001
-.002
-.001
.00
001
000
001
-.003
-.004
001
002
.000
.00
-.003
-.001
.000
004

002
.00t
.000
=003
-.001
.00]
002
.001
.008
-.002
-.001
.001
1001
001
000
-.003
-.001
002
.01
002
=003
-.09]
~.001
.00t
.003
.001
000
-.003
-.001
.001
002
.001
.000
=003
-.001
.00t
001
.01
.000
003
-.001
.001
.002
.002
.000
=003
-.001
.00}
.002
001
000
~.002
-.001
.001
.001
001
.000
-.003
=.00!
002
.001
002
=001
-.003
-.00t
001



1o
10t
102
103
104
105
106
10
108
109
110
11
1
113
14
1S
116
117
118
119
120
121

M e e e O B L M~ WO~y W CD

2 B e D LD O OV LN e O N WD D D -3 O

“1h.d30
-12.662
.81
-1.143
.41
-8.604
6.433
-6.434
8.197
-4.882
6.477
-5.0880
1.176
=211
6.444
-1.495
3.1
.000
-3,008
.000
4.570
.000

11.136
12.662
-9.816
1.143
-9.4711
8.604
-6.433
6.4
-8.197
4.682
-6,477
5.880
-1.176
1m
-5.444
1,495
-3.311
.000
3.006
.000
~4.370
.000

100

,000

.00l -

-.001
-.00]
.000
000
.001
.001
-.001
-.001
.000
.000
.000
.001
.090
000
.000
.000
.000
.000
.008
.000

.o
-.001
,001
.001
.000
.000
-.001
-.00
001
001
.000
.000
.000
-.001
.000
.000
,000
.000
.000
.000
,000
.000

-.00
.001
~-.002
-.001
.000
-.001
.001
.00
-.b02
~.001
.000
-.001
.001
.00}
-.001
000
.009
.000
000
.000
-.001
.000

0!
.002
-.001
-.002
-.001
.001
.001
.ol
.000
=002
.000
.000
.001
.001
000
-.001
.000
.000
.000
.001
.000
.000
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E-E XESITI VERILERI (SAGDAR YUKLEXE)

CERCEVE BILGILERI

DuguY cupor YURLEME SUPERPOZISYOR ELASTISITE POISSON 1Ay

SAYISI SAYIS! SAVISI £RY181 HODULY O0RARI .ADEDI
62 1 t 1 21000000, .30 0

CUBUE UC EUYVETLERI

1. SUPERPOZISYON

JORMAL EUYVET KESHE RUVVET! HONERT
CUBUL §0L DUGUN  SAG DUGUN SoL U 56 UC s0L U SAG UC SoL uc SA6 UC
1 13 62 26,218 - -26.218 .001 -.001 .002 001
1 62 60 =299.704 209.704 -.001 ,001 -.003 -.002
3 59 62 -34.784 34,784 .000 000 .001 .001
L] 61 39 31,583 -31.583 -.001 001 ,000 -.002
3 61 L1 189,705 -289.70§ -.001 .00l -,002 -.002
] 1] 60 16,313 -26.30) .002 -.002 .003 004
7 38 59 -11.685 11,685 .000 .000 001 -.002
i 13 60 -34.819 34,519 .000 .000 000 .000
9 56 36 31.431 31,431 .000 .000 .001 -.001
10 60 37 -256.951 366.951 -,001 .00t -.003 -.002
11 58 L I 166.953  -266.953 .000 .000 ,000 -.001
12 55 36 -1.4n AN .001 =001 .00 000
13 56 ) E 36.301 ~16.301 001 -.001 .001 003
1] 3 7 -34.286 34.1286 ,000 .000 000 .001
15 35 53 31.12% -31.129 .000 .000 .000 -.001
16 57 i -144.417 144,417 -.001 - .00t -.002 ~.001
n 33 52 U420 -344.420 -.001 .001 -.001 -.00t
1% Y| 1 -31.159 11.159 .00t -.00t ,001 000
19 kX 3 16.159 -26.15% .00l -.001 .001 003
20 30 1] -33.779 33.119 .000 000 .000 .001
U 91 1 30.658 -30.668 .000 .000 .000 -.001
1 54 5t -212.117 m.an -.001 001 -.002 -.002
1 L} 49 119 -1.219 -.001 .001 -.001 ~.001
u 49 30 -10.751 20.731 .001 -.001 000 - 000
4 50 81 15.888 ~25.968 J001 - -.00t .001 .003
26 47 ]| -33.126 33.126 000 .000 .000 001
) it 48 ~100.446 200. 446 -.001 .00t -.002 -.002
8 49 1 19.076 ~30.076 000 .000 .000 -,001
1 49 46 200.448  -1200.448 -.001 00 =001 -.001
% 6 47 -20.123 0.1 .001 ~,001 002 000
) 41 48 15.486 -15.486 - .001 ~,001 001 003
kY 4 48 -31.301 32.301 000 000 .000 .001
ki 46 4 19.316 ~19.316 .000 000 .000 -.004
Kl 48 45 ~19.an 119.17 ~.001 001 -.001 =-.002
] 46 4 179319 ~179.21% -.001 001 =00t ~.001
3 43 4 -19.611 19.612 .001 -.001 002 .000
n 4 45 24.967 ~14.967 .001 ~.001 .001 003
38 4 45 ~31.306 31,308 000 000 000 4001

39 4 41 18.425 ~28.425 .g00 .000 .000 ~-.001

o e " TPA ran ra ran
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cesevay 136,990 - ot - -l - —
158,642 158,642 -,001 .001 -.001 =001
-18.885 10,885 .001 -.001 .002 .000
1.3 -3 001 -.001 001 002
-30.149 30.149 .000 ,000 .000 .001
-138.826 138.926 -.001 .00} -.002 -.001
17.373 -31.373 000 000 .000 -.001
138.827 -138.837 000 .000 -.001 -.001
-18.060 19,060 .001 -.001 002 ,000
23.5%% -13,950 091 -.001 003 003
~18.829 18,829 000 ,000 .000 i
-119.878 119.878 ) =001 L0014 -.002 -, 002
26,175 -16.175 , 000 .000 000 -.001
119.080 -119.980 -.001 001 -.001 -.001
11,664 ~22.664 001 -.001 .00} .803
-17.134 17.14 .00t -.001 003 090
~17.337 17,337 .000 .000 000 .001
24.820 -24.9120 000 ,000 .000 -, 001
-101.911 101,911 -.001 004 -,001 -.002
161,913 © -101.913 -.001 001 ~.001 -, 001
-16.089 16.089 .001 -.001 001 000
11.639 -11.6%9 001 -.001 .001 003
-15.685 25,685 ,000 .009 ,000 001
13.310 -23.320 008 000 000 -.001
-85.029 85.029 ~.001 .001 -.002 -.002
85.032 -85,032 ~.001 001 -.001 ~.001
-14.950 14,950 .001 -.00} .002 000
10,493 -10.49%9 001 =001 001 003
=13,867 13.867 .000 000 000 .00]
11.669 ~31.669 ,000 000 000 -.001
-69.343 69.343 -.001 .001 -,002 =001
69,343 -69.34% -.001 001 -,001 -, 001
-13.707 13.707 001 -.001 .002 .000
14,133 -19.1% .001 -.001 .001 .003
-11.961 11.881 .900 .000 .00 .001
19,866 -19.866 .000 .000 .000 -.00t
-54.962 54.962 -.002 .002 -.003 -.003
$4.964 ~94.,964 -.001 .001 -.001 -.001
-12.359 12,359 001 -,001 ,003 ,000
17.840 ~17.840 00t -.008 001 003
-19.789 19.729 ,000 .00 000 .001
17.913 -17.913 .000 ,000 : 000 -.001
-41,995 41,995 -.001 001 -,002 -,002
41.99%6 -41.996 -.001 001 -.001 -.001
-10,906 10.906 .001 -.001 .002 .000
16.311 ~16.312 001 -.901 001 00
-17.411 17.411 .000 ,000 000 .001
-39.552 30.552 -.001 001 -.002 -.001
15.808 -15.6808 ,000 .000 .000 -.001
39,553 -30.553 000 003 -, 001 000
9,355 9,355 ,001 -.001 ,002 .00
14,675 -14.875 .001 -.001 .001 .003
-14,931 14,93 ,000 .000 .000 .001
-20.738 10,738 -.002 002 -.003 -.00
13.5%7 -13.957 .000 000 ,000 -.001
20.739 10,739 -0 .001 -.002 -.003
-7.697 7.697 00! -.001 .003 .000
11.910 -12.910 .00t -,001 002 003
~12.287 12.287 .000 .000 .000 J0t
~12.662 12,662 -.001 001 -,002 =002
11.157 -11.157 000 ,000 .000 ~.001
12,662 -13.662 -,001 001 T =001 -,00]
~5.936 5.936 001 -.001 ,002 .000
11.022 -11.022 001 -.001 .001 003
-9.476 9.476 000 ,000 000 .001

B.604 ~8.604 .000 .000 000 ~.001

LY € L LY. ane LLL)
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107
108
109

11t
112
113
114
113
116
1m

119
120
11
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5.434
-4.058
9.011
-6.476
5.981
~1.176
1.176
-1.01
6.865
-3.311
000
3.007
000
000
4.570

e

-6.434
4.058
-9.011
6.476
-5.881
1178
-1.176
1,074
~6.865
.31
.000
-3.007
.000
,000
-4.570

104 -

i

toawvd

-.001

000 -

.01
.000
.000
-.001
.000
.000
.001
.000
.000
.000
.000
.000
.000

L
.001
.000

-,001
.000
000
.001
000
.000

-.001
000
.000
.000
.000
,000
000

- V01
-,001
.001
.001
,000
,000
-.001
.000
.00t
.001
.000
-.001
.000
,000
.000
001

b0\ 7 2
-.001
.000
.002
.001
-.001
-.001
-.001
.000
.001
.001
-.001
.000
.000
.000
001
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KENAR PERDE XAFESI (SOLDAN YUXLENE - DUSEY YUX VAR)

CERCEVE BILGILERI

busux CUBUK YUELEHE SUPERPOZISYOR
SATISI SAYISI SAYISY SAYIST
4 81 i
CUBUE UC EUWVETLERI
1. SUPERPOZISYOR
HORNAL RUVVET
CUBUE SOL DUGUN  SAG DUGUX S0L Ue Sa8 UC
1 41 41 =01 .01t
1 4l 40 -145.338 145,335
3 Y] 40 839.684  -939.684
i 41 39 ~436.660 436,660
3 39 40 130.943  -130.943
6 38 410 176.648  -176.648
1 39 ki -144.216 144.216
) 39 Y] -391.107 391,107
9 37 38 119.955  -129.935
10 37 36 -142.00] 142,00!
1 3 36 714094  -T14.044
11 17 3 -146.513 346.513
13 kH 36 127,953 -127.953
14 3 kL ~139.782 139.762
13 36 kL 652,501  -652.501
16 3 Kk} -302.883 302.883
17 33 34 125.95¢  -135.954
18 KK K} ~136.434 136,454
19 34 kY, 591,810 -391.671
30 k] )} -160.696 160.696
)| i 1 122,956 -122,956
Y] i 30 -132.016 132.0t6
0 kY] 30 §32.685  -332.685
U i 2 220434 120,434
Ph 29 3 118.957  -118.957
1 30 8 75,424 -475.414
n L} 1] -127.57¢% 117,579
8 29 7 {182,096 182,096
29 'y 28 114,959 -114.959
- 30 1 16 122,033 132,093
i '] 6 420,086  -420.066
kY ' 15 -146.164 146,164
33 15 1% 109.961  -109.961
i 16 U 67.15¢  -367,154
3 'H i ~116.485 116,485
36 13 1 -111.639 111,639

BLASTISITE

Po1§SON TAY
HODULY ORARI ADEDI
21000000. .30 ]

EESNE RUVVETI NOKENT
oL uc Sa6 UC S0L U a6 UC
~.007 .007 =021 -.083
=006 .006 -0 .08
011 -0l 00 012
018 -.028 049 .039
-.011 .01l -.040 -, 036
017 -.017 040 047
-.009 009 -3 -.033
011 .01l .033 038
-.012 01 =041 -.041
-.008 .008 -,030 -.030
.021 -1 1.034 035
011 =01 036 035
-.012 012 =040 -.04)
-.0%8 .008 =030 -.030
02 -0 .03§ 035
022 -0 .03% .03%
=012 RV -.039 -.03%
-.008 .008 -.019 -.028
021 -0 03 034
.011 -0 03¢ 03¢
-0 011 -.038 -.038
-.008 008 -.018 -.028
021 -0 033 .033
020 -.00 032 033
=01 Nt} =037 -0
.010 -.010 032 .031
-.007 .007 -.020 -.017
020 ~.010 031 .032
=011 Nib -.035 ~.036
-.907 007 -.016 -.016
019 -.019 031 031
019 -.019 030 031
-.010 010 =038 ~.034
018 -.018 019 .030
=007 +007 - 025 ~.025
018 -.018 029 .an
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-109.830
-8..999
316.628
98.967
-103.174
168.990
-34.247
92.967
95,411
04
-19.863
§5.980
-67.646
182,834
-8.044
78.331
144.832
=78.731
8.315
79.952
-69.872
110.4M
11,63
62.939
83.355
-39.607
30.619
33.964
-42.798
.M
.MM
43,975
-37.702
33.199
34.134
33,967
-15.300
16.838
18.224
21.967
~13.267
5.766
16.991
11.977

109.830
81.999
-316.628
-98.967
103,174
-168.990
st
-92.967
95.411
-04.137
19.363
-85.980
87.646
-102.854
8.844
-78.951
~144.832
18.792
~8.315
~70.932
69.872
110,671
-11.633
-62.959
-40.355
59.887
--30.619
~33.964
48.798
-3.M
-34.793
~43.975
1.1
-33.199
-34.154
-33.967
15.500
-16.038
-18.224
-22.967
13.267
-3.766
~16.991
11,9717

107

seew

-.006
.017
.018

-.009

-.006
018
016

-.009

-.003
017
012

-.008

-.007
.008
019

-0
032

-.009
033

-.013

-.008
01
011

=011
.020

=007
019

-.010

~.006
017
013

-.008

-.006
011
017

-.007

-.006
015
.009

-,010

~. 008
024
.023

-.009

.006
=017
-.018

.009

. 006
=018
-.01%

.009

.00%
=017
=011

.008

.007
-.008
=019

NIV
-.00

009
-.028

013

.008
-0
-.011

01
-.010

-.007 .

-.019
010
006

-.017

-.013
,008
.008

=011

=017
.007
.006
~.013

-.009
010
,005

-0

-.013
009

rves

-0
027
.018

=030

-.013
026
.025

-.018

~.010
013
011

-.018

=015
017
034

-.039
.05

=032
044

=044

-.03
NG
032

-.037
031

=027
018

=031

-.012
025
,011

-0

-.011
017
.016

-.024

-.021
027
.016

-0

-.019
034
040

-.033

———vea
-0
.028
019
-0
-.013
.06
017
-.019
-.019
028
018
=026
-.017
.009
.016
-.038
048
-.034
043
~.045
-.030
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EENAR PERDE IAFESI (DUSEY YUELEXE)

CERCEVE BILGILERI

DUSUN CUBUI YURLENE  SUPERPOZISYON
sAYISt $AYIS SAYISI SAYIS
1 101 1 1
CUBUX UC RUVVETLERI
1. SUPERPOZISYOR
RORKAL RUVVET
CUBVE  50L DUGUN  SAG DUGUN SOL UC  SAG uC
1 i Y -.107 107
/ i 4 119 -.119
3 Y 4 -.051 051
¢ 0 % 339948 -339.948
5 3 40 -, 387 387
6 ) 4 -.135 138
1 % 3 A1 -3
8 L] 1 122065 -322.865
9 i 3 -.507 507
10 a 3 181 -8
1 3 % ~.109 109
1 3 3 305891 -305.991
" 3 3 -.449 A48
1 3 Y 47 -
15 % " -,107 107
16 3% 3 208,893 -289.89
1 2 ] -.430 430
18 2 1 130 -.30
19 34 3 -.100 100
10 3 3 271.900 271,900
2 1 H -.402 401
2 3l 3 216 -, 116
Y # 3 -.0% 09
u 3 29 254.906 254,906
.t 29 3 -.376 76
26 30 2 -.087 087
1 19 20 101 =101
2 29 1 237913 -237.919
2 11 2 -.354 54
3 1 v 192 -9
3 18 16 -.084 084
2 ] 2 220916 -120.916
(0 18 6 -.308 308
U 1 u - .06 068
3 15 u 150 -, 150
3 2 2 10393 ~203,938
0 n Y -1 AN

ELASTISITE POISSON 1Ay
XODYLY ORAKI ADEDY
11000000 .30 0

KESHE EUVVETI HOMERT
S0L 6 SAe  UC soL uC SA6 UC
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YENAR PERDE EAFESI (SAGDAK YUKLENE - DUSEY YUK VAR)

CERCEVE BILGILERI
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BOLUM 7. KAFES PERDE ELEMANLARINDA CUBUK BOYUTLAMASI

A-A Kestiti
Kat 1
Gubuk No : 1,2
N = 1743 t(-> F . = 1090 cm>
nwn
¥ 3B0%410x990 (ARRED)
inﬁn =114.7 ecm , 8 = 320 cm, T = 3280711.7 = 27.4
w=1.07 ., b = 1. 07x1743/12628 = 1.477 t/cmz

Cubuk No : 21,22

w 360x410%x990 (ARBED)

Gubuk No : 43, 50, 183, 184

N =254 t(+), F = 158.8 cm"

2U ; F = 189/2 = 80 cm®

UFPN 380 , (AEBED) 2 ser adet

Cubuk No : 45, 46, B2, 53
N =1286.4 t (=

IP 26, F =121 cm
i  =56.61 cm, s = 4.8 m, T = 485/6.61 = 73.4

mLin

w=1.45, b =1.4Bx126.4/7121 = 1.51 < 1.6 t/cm”

2

Cubuk MNo : 47

N = 40 t (-}

I 22, F =39.6 cm
i  =2.0828cm s=1.8Bm, 7 = 180/2.028 = 74.3

mLn

w=1.46, b =1.46x%40/39.6 = 1.47 t/cm>

2

Cubuk No : 48
Kirlg gdzzdiminde min. I 380 bulunmustur.
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Cubuk No : 48 ve 49 igin I 380 se¢iliyor.
GCubuk No : 44 ve Bl ig¢in IP 380 seg¢iliyor.

Kat 2

Cubuk No : 104, 192, 97, 191
N =881t (+), F =57.5 cm”
L 160.160.19 (Késebent), F = 88/1.6 = 55 em?®

GCubuk No : 99, 10z

N =109 & (-

IP 24

i =6.11 cm, = = 4.868 m, T = 485/6.11 = 79.4

mwn

w=1.52, b =1.53x109/111 = 1.5 t/cm®

Cubuk No : 103

N =88t (=)

IP 18, F = 65.8 cm®

inﬁn= 4.8 cm, = = 2.48B m, 7Tt = 24B/4BB = B3.8

w=1.24 , b =1.84x58/65.8 = 1.1 t/cm’

Cubuk Neo : 106, 107

N =82t (=)

IP 30 , F = 184 cm®,, W = 1720 cem”

i =766 cm, s = 5.18 m, v = 765/6.11 = 67.3
w = 1.38

o = -mﬁ—— + 0.9 —_— nldugundan, =3dilmeli burkulma

tahkiki gereklidir.
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Sekil 7.1.

M_ = 1460 tem, w_ = 1720 em®

o= LT84 0.9 pimp- = 1.499

Cubuk No : 9, =29

N = 1148 t (-

W 360x410x744 (ARBED)

inﬁn= 1.12cm, s =3.280m, T = 320/11.2 = 28.6
w=1.078., b = 1.08x1148/948 = 1. 307

Cubuk No : 10,30

N =736 t (-

W 360x410%463



i = 40.7cm, s = 3.280 m, T = 320/710.7 = 30
mLn

w = 1. 08, b = 1.08x736/590 = 1.34
Cubuk Neo : 98
IP 3BC segiliyor.
Cubuk No : 108
IP 380 segiliyor.
Kat 19
Cubuk No : 201, 187
N =20 t (+?
= 20.6 cm

L 80.80.14, F
F =20/1.6 =12.850 cm® , F . = 18.13 cm” olmas1 gerekir.

min

2

Gubuk No : 174, 202

N =9.6 t (+

L 65.65.11, F = 13.2 cm”

F =9 671.6 =58 cmz. Fnﬁn = 12cm” olmasi gerekir.
Cubuk MNo : 169, 171, 177, 178, 173

N =24 t (=)

IP 18, F = 65.8 cm”

imh‘= 4.B5 cm, 3= 4.B5 m, T = 4885/4.55 = 106.56
w=2.03, b =2.03x24/65.8 = 0.7 t/em”

Gubuk Mo : 1785, 179

N=23¢t (-}

IP 26, F = 121 cm®

i"ﬁn= .61 cm, 8 =K. 1Bm, T = Bi1B/6.61 = 77.9

w = 1. 82, Mx= 1460 tcm, Wg = 1160 cm

o = 1.BEx23 | o _1460



Cubuk No 19, 20, 39, 40
N =82.081%t (=), F =954 cm”
.= 4.04 cm, s = 3.20 m,
nmn
w = 1. .83, b = 1.8B3x82.08/95. 4
Cubuk No 168, 176

IP 380 seciliyor.

B - B Kesitli

Kat 1

Cubuk No 3, 4, 6, 8

N =2BB & (-

IP 36, F = 192 cm®

i"ﬁn = 7.851 cm, g = 3.280 m,
w =1.18B , b = 1.1Bx=28/7192
GCubuk No =, ¢, 82, 83

N =304 t (+

L 80.80.4, F = 20.6 cm®

F}&n =30.4/1.6 = 19 em® olmali
Cubuk No 5

M =24t (-

IP 18, F = 65.8 cm’

imu‘= 4.8 cm, & =4.4 m, T
w=1.71 , b =1.71x24/65.8 =
Kat 9

GCubuk No 37

IP 28, F =61.1 cm®

iv =245 ¢cm, s =4.1 m, T =
w=4.73 , o = 4.73%x20/B1.1 =

Cubuk No a0, 35, 91, 38

T

1.348

= 41074 .58
0.6 t/cnf

41072, 45
1.548 t/cm®

32074 .
1.316 t/cm?

320/7.51

04

90,1

167.3

4.

79.

6



N =2B.8 t (+)
L 75.75.12, F = 16.7 cm®

F = 16.5 cm>
) mLn

nlmala

Cubuk No : 36, 34
N =130 t (=)
IP 24, F = 111 em®

1  =56.11 cm, g8 = 3.280 m

mLn

w=1.23, ¢ =1.283x130/102.4%

Cubuk HNo 39, 40
N =98 t (-

IP 20, F =82.7 cm
i, =58.08 cm,

min

2

Kat 19

Cubuk No 78,
N=8Bz2t (=
I18, F =27.9 cm

76, 79, 80

i =1.71L cm  , 2 = 3.20 m,
w =589, & =8B.91xB.2/27.9

Cubuk No T4,
M=B.61L (+

100

. =581 sz olmala
mun

L 50.50.6, F = 5.69 cm”

Cubuk No 78, 101

N =29t (+

F. = 3.2 cm2 nlmala

mtin 2

L 358.385.6 , F = 3.8 cm
Cubuk No : 77

N =44t (-

118, F =27.9 cm”

i =1.71 cm, s = 4.10 m
min

w = 9.65, o = 9. 6Bx4.4/27.9

= 3.20 m,

s
w=1.33 , o =1.33x98/82.7

T

T

= 320/6.11 =
1.8562 t/em® '

3I20/5.08 =

1.8576 t/cm”

= 3290/1.71

i1.10

= 410/1.71

1.5 t./cm2

B2. 4

B3

187.1

239.8
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C - C Kesiti
Kat 1

Cubuk No : B, 7
N=31¢t (- M = 5.09 tm
max

Egilmeli burkulma ¢ubugu
IP 20, F =82.7 cm’, w = 595 cm
iv = B.08 cm, s =4.73 m , A = 473/B.08 = @9

w = 1.76

60t 3.90¢t

4 v
. ]

l - -3.01

2.75tm
5.09 tm

—+
0.5m 2.6m 1.63m |,
473m

Sekil 7.2.

o = (1.76x31/82.72+(0. 9x509/8Ba8) = 1.429 t 7cm®

Cubuk No : 3, 8B

N=2a22t (-



IP 18, F = 65.8 cm”

inﬁn = 4.88 cm, s = 3.39 m, X = 339/74.8B8 = 74.8

w=1.48 , o = 1.48Bx22/65.8 = 0.5 t/cm”

(_:Ubuk NO : 9. 4
N =37.2 ¢t (-

IP 18, F = 55.8 cm
{ = 4.88, s =B.70m ., X = B70/4.88 = 125, 3
w =265, o = 2.65x37.1/665.9 = 1.49 t/cm®

Cubuk No : &5, 11, 2, 10C
N =360 L (-

IP B8, F = £2B3 cm
i =717 cm, s = 3.80 m , A o= 320/7.17

mun

w =1.16, o = 1.16x380/263 = 1.543 t/cm®

4

Kat 9

Cubuk Ne : BB, B4

N =26+t (-3

Ip 20, F =82.7 cm’, W =595 cm’

i = B. 08 cm, 8 = 4.73 m , A= 473/B.08 = 93.1
w=1.76 ., Mx = B.09 tm

o = (1.76x26/92.7) + (0.9x509/895) = 1.32 t/cm"

Cubuk No : B0, BB
N =186 % (-
IP 18

Cubuk No : B2, B7
N =31 t (-

IP 18 , F = B5.8 cm~
{ =485 cm s =85.70m X\ =570/4.55 = 1285.2
w=268, o= 68x31/65.8 = 1,263



122

iP 18, F = 65.8 cm®

i, = 4.85 cm, s = 3.39 m, /5 = 339/4.8B5 = 74.8
min

w =148, o =1.48x228/65.8 = 0.5 t/cm

Cubuk No : 9, 4
N =37.11% (-
IP 18, F = BK.

2] cmz
i . =455, s =B.70 m , v = 570/4.58 = 125.3
w = 2.68 , o = 2.6Bx37.1/68.9 = 1.49 t/cm’
Cubuk Ne : 85, 11, 2, 10
N = 380 t (=)
IP 58, F = 263 cm”
1, = 7.17 cm, s = 3.20 m , ﬁ = R20/7.17

min

w =116, o = 1.16x380/263 = 1.543 t/cm

Kat 9

Cubuk No : BB, B4
N =261t (=)
Ip 2, F =82.7 cm, W = B95

cm
b5
= 5.08 cm, 8 = 4.73 m , N = 473/5.08 = 93.1

3

min

w=1.76 , Mx = 5. 09 tm
o = (1.76x2h/82.7) + (0.9xB09/B9B) = 1.32 t 7em?

GCubuk No : BO, B6
N =188 &t (=)
IP 18

Gubuk No : B2, B7
N =231 ¢t (=)
IP18 , F = 65.8 cm>
= 4.85 cm, s =B.70m, A = B70/4.58 = 128.2

min

w = 2.68 , o = 2.68x31 /6.8 = 1.263

Cubuk No : B3, Bi
N = 208 t (=)
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IP 30 , F = 154 cm®
i = 7.68 cm, s = 3.280 m , A= 320/7.685 = 41 .8
w=1.15, o = 1.15%205/154 = 1.53 t/cm”

Cubuk No : 58, 59
N = 141 t (=)

IP 24, F = 111 cm®

imU‘= 6.11 cm, g8 = 3.20 m, A= 320/6.11 = B2 4
w=1.283 , o = 1.23x141/111 = 1.862 t/cm®

Kat 19

Gubuk No : 114, 115
N=64¢t (>, M =509 tm

IP 18 , F = 65.8 cm’, W= 426 cm’

i = 4.88 cm, & = 4.73 m, AN = 473/4.855 = 103.9
w=1.98 , o=(1.98%5. 4 /65. 8)+(0. 9x509/4260=1.23 t/cm’

Cubuk No : 111, 11¢, 118, 116

N =71t (=)

1 26, F =834 cnm

inﬁn = 2.3 cm, & =B.71 m, A = B7i/2.32 = 246

w=10.82 ., ¢ = 10.88x7/83.4 = 1.34 t/cm®

Cubuk No : 113, 1i2, 119, 117
N =12.6 t (-
IP 18
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D-D Kesiti
Kat 1
Cubuk No : 4, 3, B, B

N =24t ()
I12; F =534 cm®

i . =2.32 cm, g8 = 3.280 m, A = 320/2.32=138

mwn

w=3.282 , 0 = 3.28x24/53. 4 = 1.447 t/cm®

Gubuk No : 2, 82, 7, 89
N =2t (+)
L 20.20.4, F = 1.45 cm®

Cubuk No : B

N =1.44 t (=)

I 10, F =10.6 cm
=1.07, 8 = 2.48B, X =

. 2.
min
B

w = 8.86, o = 8.86x1.44/10.

2

45/1.07

Kat 9

Cubuk No : 38, 91, 38, 90

N=1.8%t (=), F _ =1.2 cm>
mLn 2

L20.20.4 , F =1.48 cm

Cubuk No : 36, 34
N =13.8 t (-

2.29

=1.204 t/cm®

I 24; F = 46.1 cm”

1m“‘= 2.280m, & =3.280m, x = 320/2.20 =
w =310, o = 3.1%13.8/46.1 = 0.92

Gubuk No : 39, 40

HN=93+%t (=

I 2, F =239.6cm

i, = 2.028 cm, g = 3.20 m, A = 320/2.02

min

w=424 ., o =4 £4x9.3/39.6 =1 t/cm>

145.85

158 .4



Cubuk No : 37

N=14% (=), F =075 ¢cm
min 2

10, F =10.6 cm

=1.07 cm, & = 2.48 m, X = 24B/1.07 = 229

=8.86 , o = 8.86x1/10.6 = 0.9 t/cm”

2
I
i
v
\4
kat 19

Gubuk Mo : 785, 76, 79, 80
N=021t () F  =0.63cm
I 10, F = 10.6 cm

Cubuk Mo : 74, 100, 78, 101

N=0.8B1¢% (+), F  =0.28 cm"

min

L 20.20.3, F =1.12 cm®

Gubuk No : 77

N=0.3¢t (=), F . =0.28 cm”
mtn

18
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E-E Kesiti
Kat 1

Cubuk No : 6, 7
N=2g6.21t (-2

IP 18, F =6B.B cm
i = 4.5 cm, 8 = 3.687, X = 367/48B85 = 80.7
w=1.55, o = 1.55x26.2/658.8 = 0.62 t/m° '

Cubuk No : 5, 11, 2, 10
N =290 t (=)
IP 40, F = 2092 cm

1mh1 =7.49 cm, s = 3.280m, X = 320/7.49

w =1.185, o = 1.15x290/209 = 1.596 t sem®

2

It

4a.

Cubuk Neo : 3, B, 4, 9
N =3B+t (-

IP 18, F = 65.8 cm”
im,m = 4.88 cm, 8 = 4.87 m, A = 4BT7/4.85 = 107
>

w=205, o =2.08x35/656.8 = 1.1 t/cm”

Kat ©

Cubuk Neo : BB, B4

N =23t (=)

IP 18, F = 65.8 cm”

i =455 cm s =367m A=367/4.55 =80.6
w=1.55, o =1.55x23/68.8 = 0.54 t/m>

Cubuk Mo : B2, B0, 57, 56
N =28.8 t

IP 18, F = 65.8 cm”

i =5.85 cm, & =3.20m, X = 330/5.859 = 57.2

w=1.28 , o =1.28x102/91.1 = 1.433 t/cm®

Cubuk No : B3, 51
N = 159 t (=)



1z

IP 26, F = 121 em®

{ =6.6l cm, s =3.20m \ = 320/6.51
w=1.19 , o =1.19x159/121 = 1.564 t/cm’
Kat 19

Cubuk No : 118, 116, 111, 110

N =6.4t (=)

I 22, F =239.6 cm” .
inﬁn= 2.02 cm, & = 4.87 m, X = 4B7/2.028 = i
w=98, o=0981x64/39.6 = 1.585 t/cm’
Cubuk MNo 114, 118

N =71t (=)

120, F =233.5cm’

{  =1.87 cm, s = 3.67 m, X = 367/1.87 =
w=6.5, o=65x7/33.8 =1.36 t/cm

Cubuk No 113, 119,112, 117

N==2.3¢t (=)

I 16, F 22.8 cm”

{_ =1.55 cm, s=3.20 m, X\ =320/1.58 = 206.5
w=7.17 , o = 7.17x2.3/22.8 = 0.72 t/cm’
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KP

Kat 1

Gubuk Mo : &, B2, 7, 83
N = 145 t
145/1.6 2 91 cm®

UPN 400 (ARBEDY, F = 91.5 cm”

+>

Cubuk No : B

N =131 t (=)

IP 30, F = 184 ecm®

i =7.65 cm, s = 6.65 m, A = BEB/7.585 = 87
w=1.66, o =1.66x131/154 = 1.4 t/cm”

Cubuk No : 4, 8
N = 1170 t (=)

HD 400x400x634 (ARBED), F = 808 cm
i =11 em, s = 3.80 m, A = 320/11 = 29

min
=

w=1.08, o =1.08x1170/808 = 1.864 t/cm

2

Cubuk No : 3, b

N = 7608 t (-

HD 400x400x422 (ARBED); F = B37 cem®

i  =10.6 cm, g = 3.20 m, A =320/10.6 = 30.2

mLn

w=1.08 . o =1.08x768/537 = 1.545 t/cm

Kat ©

Cubuk No: 38, 38, 91, 90

N =116t (+) , F . = 76.3 cm?< olmala
mun

UPN 380 (ARBED) , F = 77.2 cm®

Cubuk No : 37

N =105 t (=)
2

IP 28, F = 144 cm
1= 7.14 em?, s =6.685 m, X\ = 668/7.14 = 93.1

w =176, o =1.76x108/144 = 1.29 t 7cm”

Cubuk No : 36
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N =708.6 t (-
HD 400x400x422 (ARBED) , F =

i = 10.6 cm, g = 3.20 m, A

min

2

B37 cm

= 320/10.6 = 30.

w=1.08, oo =1.08x708.6/837=1.428 t./cm2

Cubuk No : 34

N =476t (-

HD 400x400x262 (ARBED)Y , F =
i = 10,2 cm, &8 = 3.20 m,
w=1.09, o =1.094476/334 =

Cubuk No : 39
N = B0oO t (-2

H 400x400x288 (ARBED) , F =
i, =1310.3 cm , s = 3.20 m,
mtn

w =100, o =1 09xB00/367 =

Cubuk Mo : 40
N =316 t (-

334 cm®

A =320/10.2 = 31.
1.883 t/cm”

267 sz »
A =320/10.3 = 31.

1.485 t/cm?

H 400x400%187 (ARBED) , F = 238 cm"

i, =10 em , s = 3.280 m,
min

w=1.00, e =1. 09x316/238 =
Kat 19
Cubuk No : 78, 101
N =14t (=), F_. =16 cm"
min 2

UPN 120 (ARBED) , F =17 cm

Cubuk Mo : 74, 100

b

=320/10 = 32

1.447 t/cm®

N =255t (), F =235 cm®

n
UPN 160 (ARBEDY , F = 24 cm®

Cubuk No : 77
N =23 t (=)
IP 18, F = 65.8 cm~

i = 4.B58, s =6.6Bm ., X =

3.60x23/65. 8

£
i
w
3
Q
!

BEE/4.55 = 146.82
1.283 t/cm®
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Cubuk No : 78, 79
N =17 t (=)

I 24, F =+46.1 cm®
1 =220, s =3.20m, X\ =320/2.20 = 145.5
w = 3.858 , o = 3.5Bx17/46.1 = 1.309 t/cm®

Gubuk No : 76, &0
N =581t (-3
IFP 18



Perde

kuvvetleri ve

Elemanlarinda Boyutlamaya Esas

secilen profiller ve

derlenmesi ;
A-A Kesiti

1. Kat (HZ durumu>

2 50 184y2 53 22
K 47 48 Z\ 49 l

olan

Segilen Profil

1 183 43 44 45 46 21
Sekil 7.3.
Cubuk Gerekl|
No Cubuk Kuvvebi (+) Kesit Alani (cm®)
1 1743 & (=) 1090 cm?
2 1544 & (=) L
21 1721 t (=) 1076 cm”
22 1611 t (=) —r—
45 126 & (=) 58 cm®
B3 —r —ne
43 2884 bt (- 189 cm?
50 118t (=) ~re
183 84 t (+) 135 cm®
184 43 b (+) "
44 118 t (=) 75 cm®
51 120 t (=) "
47 131t (=) 82 cm®
48 30 b (+) 26 cm?
49 41t (=) 26 em®
Q Kat (HZ durumu?
1121 192 105 108 19 .3
103 91[ 106 7\ 107

9

97 98

23

Sekil 7.4.

¥ 360x410x990

Cubuk

konumlarinin



Cubuk Gerekli

No Cubuk Kuvveti (+) Kesit Alani (cm™) Secilen Profil
Q 724 t () 704 cm® W 2360x410x744
10 732 t () 515 cm” W 360x410x463

30 736 t (=) 8521 cm® ——

29 835 t (- 718 cm® W 360x410x744
103 B8 t (-) 39 cm® IP 18
106 82 t (- 55 cm® IP 30
107 42 L (=) 27 cm® —e—

108 107 t (=) 69 cm’ IP 24
109 78 b (+) 50 cm® -

o8 48 t (=) 44 cm® IP 280
108 a6 L (=) 27 cm® IP 280
104 82 t (+) 50 cm® L 160x160x19
108 7B b (9 52 cm® —te

a7 88 t (+) 57 cm® —u—

191 48 t (+) 55 cm” —t—

a9 109 t (=) 72 cm® IP 24
102 78 t (=) 52 cm” —r—

19. Kat

201% 202 176 177 178 40
173 >|/ 175 \ 1794

19 201 167 168 168 171 39
Sekil 7.5.

Cubuk Gerekli

No Cubuk Kuvveti (+) Kesit Alani (cm®) Segilen Profil

19 83 t (-) 84 cm” W 410x180x75

20 AUt () - —v—

a9 70 £ (=) 80 cm® —ne

40 3/t (- —re -

168 t (- 2 cm® IP 380
176 —te —n— IP 380

201 20 t (+) 19 em® L 80x80x4
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Cubuk Gerekli

No Cubuk Kuvveti (+) Kesit Alani (em?) Segilen Profil
167 16 t (+) 18 cm® —t—
169 27 t (+) 25 cm® IP 18
171 19.4 t (=) 18 cm® —
174 1.3 & (=) 10 cm? L 65x65x11
202 10 & (+) 12 cm® —re
177 12.3 t (=) 16 cm® IP 18
178 12.7 t (+) 12 em® : —r—
173 20 t (=) 16 cm® —ee
175 23t () 20 cm® IP 26
179 22 t (=) 18 em? —ue



B-B Kesiti

1. Kat (YD=Hz>

4 2 82 3
Sekil 7.6.
Cubuk Gerekli
Mo Cubuk Kuvveti (+) Kesit Alani (cm®) Se¢ilen Profil
3 288 t () 189 cm® IP 34
4 g | S | [
1) 237 t (=) —n_ —n_
8 e —n_ e
2 30.4 t (+) 19 cm® L .80/80M4
82 —_t_ T o
7 30 b (+) —r— —r—
89 e Y 1 e
5 24 t (=) 18 cm® IP 18
9. ¥Kat (YD HZ>
35 38 9. 40
)
36 90 B 3
Sekil 7.7.
Cubuk Berekli
No Cubuk Kuvvebi (+) Kesit Alani (cm®) Segilen Profil
36 130 t (=) 102.4 cm’ 1P 24
34 _ll__ __I|_ ___‘l_
ag 98 t (=) 61.3 cm” IP 20
40 -t o s __

37 20 t (=) 13 em® 1 28
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Cubuk Gerekli
No Cubuk Kuvveti (+)> Kesit Alam (cm®) Segilen Profil
90 25.2 t () 16.85 em® L 75x7Sx12
38 —r— - —r—
a1 24 L (+ 16 cm® ——
as - S v
19. Kat (YD HZ)
8% 1%9
76 100 7 A 75
Sekil 7.8.
Cubuk Gerekli
No Cubuk Kuvvebi(+) Kesit Alani(cm®) Secilen Profil
75 5.2 t (=) 6.8 cm” I 18
76 —ne —n_ -
74 5.6 t (-) 5.1 cm” L 70x70%7
100 -t — ——
78 2.9t (- 3.2 cm® -
101 ST o e
77 b.oh b () 4 cm® 118
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C - C Kesiti

1. Kat (YD : HZ?

11|/9 ) \‘I?

: AN
Sekil 7.9.
Cubuk Gerekli
No Cubuk Kuvvelbl (+) Kesit Alani (cm>)? Segilen Profil
B 350 & () 220 cm® IP 55
11 386 t (-) - —n_
2 349 t () 218 cm® —o—
10 323 t () —r— —r—
7 a1 t (- 20 cm® IP 20
6 7.5 t (+) 5 cm” ——
a 22.1 t () 14 cm® IP 18
8 —n— 24 cm® —r—
4 . e _e_

9. Kat (YD : HZ?

k 55 7\ St’qe

53 57 50> 51
Sekil 7.10.

Cubuk Gereklt

No Cubuk Kuvveti(+) Kesit Alani (cm®) Se¢ilen Profil
53 206 t (-) 143 cm® IP 30

51 205 t (-) 142 cm® —r—

59 141 t (=) 101 cm® IP 24

58 140 t (- 100 cm?® -

587 30 t (=) 20 cm” I 18

56 18 t (=) 12 cm® —r—



1>

Cubuk Gerekli
No Cubuk Kuvvetl (+) Kesit Alani (cm®) Segilen Profil
55 26 t (- 17 em® -
B4 —t —r— —r—
50 18.5 & (=) 12 cm® —r
52 31t (=) 20 em” —_
19. Kat (YD : H yazili olanlar disindakiler HZ dir.?
19 118 e 117
AN
| 114 N\ s )
113 1Mt 10 12
Sekil 7.11.
Cubuk Gerekli
No Cubuk Kuvvebti(+) Kesit Alani (cm®) Segilen Profil
113 12.6 t (~);H 14 cm® iP 18
112 12.3 t (-);H —n -t
119 5.3 & (~);H S ML
117 6.2 t (-);H —— —re
111 7t (=) 6.3 cm” I 26
110 4.2 £ (=) 4 cm —r—
114 6.4 t (=) 5.3 cm” IP 18
115 &t (=) 3 em® —r—
118 3.6t (=) 4.1 cm® 1 26
116 2.1t (- 2.4 cm® -
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D - D Kesiti

1. Kat (YD:HZ)

7 83 6
5
4 2 82 3
Sekil 7.12.

Cubuk Gerekli

No Cubuk Kuvveti (+) Kesit Alani (cm®) Secilen Profil

3 24 t (=) 18 cm” 1 26

4 23 t (=) v e

2 2.2 t (+ 1.4 cm® L BOx50x8

7 - - Uy |

5 1.5 t (=) 1 em® I 10
9. Kat (YD:HZ)

39 38 9 40

37
36 90 KL/
Sekil 7.13.

Cubuk Gerekli

No Cubuk Kuvveti (+) Kesit Alani (cm®) Segilen Profil
36 14 t (=) 8.7 cm” I 24
34 —n- - —n_
a7 1.1 t (=) 1 cm® I 10
39 9.3 t (=) 7 cm” I 22
40 - —r -
38 1.7 & (+) 1.2 em® L BOxS0x5
o1 e - ~n—
a5 —n- - -

90 g ] —_ e



19.Kat (YD:H=z?}

80 78 101 7
76 100 ? % 75
Sekil 7.13.

Cubuk Gereklli
No Cubuk Kuvveti (+) EKesit Alana (em®) Segilen Profil
75 0.2 t (=) 0.63 cm” I 10
76 —r— —— e
77 0.3 t (=) 0.28 cm® I 8
80 0.2 t (= 0.8 cm® I 10
79 —— —v_ e
74 0.5 t () 0.6 cm® L 20x20x3
100 —— e L ST
78 0.2 t (+) 0.2 cm® —r—

101 T T .



E - E Kesiti

1. Kat (YD:HZ)

140

? 1
K N
5 4 3 2
Sekil 7.14.
Cubuk Gerekli
No Cubuk Kuvvetl (+) Kesit Alani (em™) Segilen Profil
5 290 t (-) 181 cm® IP 40
11 as4 t (- - —n_
2 290 t (-) —— —v—
10 234 t (=) —- —_
3 38 & (=) 21.8 em® IP 18
8 — - —
4 a2t (=) 19.8 cm® —r—
g | -~ —
6 26.2 t (- 16.4 cm” —r—
7 21.9 t (=) 13.7 cm® -
9. Kat (YD:HZ)
59 57 56 58
55 7\ 54 AI
53 52 50 51
Sekil 7.18.
Cubuk Gerekli
No Cubuk Kuvveti (+) Kesit Alanl(cmz) Segilen Profil
B3 159 t (=) 112 ecm® IP 26
51 —— - —v—
59 102 t (=) 75 cm® IP 22
58 —n— —r— —r—
B7 20 t (-) 13 em® 1 28
56 27 t (=) 18 em? ——
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Cubuk Gerekli

No Cubuk Kuvveti (+) Kesgit Alani(cm®) Segilen Profil
55 19.2 t (=) 12.85 em® —te

54 23 t (=) 14.8 cm® e

52 26.2 t (-) 17.2 em” —t—

50 28.8 t (-) 18.8 cm® —_

19. Kat (¥YD:HZ)

19,18 1e M7

F? 14 7\ 15

13 1o 12

Sekil 7.16.

Cubuk Gerekli

No Cubuk Kuvvetl (+) Kesit Alan: (cm?) Segilen Profil
113 2.3 t (=) 4 cm” I 16
119 0t i —"-

112 2.3 t (=) -t —n

117 0t y N

111 5.9 t (-) 5.4 cm® I 22

110 6.4 t (- 5.9 cm® —-

114 6 t (=) 4.7 cm® -

115 7t (=) 5.2 cm ——
118 2t (=) 3.4 cm® -
116 3.3 & (=) 3,7 cm e
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Cubuk Gerekll
No Gubuk Kuvveti (+) Kesit Alanl(cmz) Segilen Profil
113 2.3t (= 4 cm® I 16
119 0 —— —o—
112 2.3t (=) o —n—
117 o - —to
111 5.9t (=) 5.4 cm” I 22
110 6.4 t (=) 5.9 em® —t—
114 6t (=) 4.7 cm® 1 20
115 7t (=) 5.2 cm” —t—
118 3t (=) 3.4 em” 1 22
116 3.3t (=) 2.7 cm® —t
KP Kesiti
1. Kat (YD:HZ)
7 83 6
k : Y
4 2 82 3
Sekil 7.18.
Cubuk Gerekli
No Cubuk Kuvveti (+) Kesit Alani (cm>) Secilen Profil
4 1170 t (=) 731 cm® HD 400x400x634
) 1001 t (=) —en ——
3 768 t (-) 480 cm® HD 400x400x422
6 706 t (~) —- ——
2 145.3 & (+) 91 cm® UPN 400
82 142 t (+) —re —r—
7 145 £ (+) v —r—
83 142 t () —r— —ve
5 131 t (~) 82 cm’ IP 30



9. Kat (YD:HZ)
39 38 a1 &0
K—s Y
36 90 3B 34
Sekil 7.19.
Cubuk Gerekli
No Cubuk Kuvveti (+) Kesit Alani (cm®) Segilen Profil
a6 708.6 t (-) 489 cm”® HD 400x400x422
a7 108 t (=) 69 cm® IP 28
34 476 t (=) 333 cm® HD 400x400x262
39 500 t (—) 254 cm” HD 400x400x288
40 316 t (=) 230 cm® HD 400x400x187
38 117 t (=) 76.3 cm® UPN 350
38 110 t () 73 em® —e—
Qo 116 t (+) 75.6 cm” -
o1 109 t (+) 72.5 cm® ~r—
19. Kat (YD:H yazili olanlar disindakiler HZ dir.)
'kn 01 ®
77 %
76 100 w
Sekil 7.820.
Cubuk Gerekld
No Cubuk Kuvveibti (+) Kesit Alam.(cmz) Segilen Profil
80 23 t (=) 52.5 cm® IP 18
76 51 t (=) —n— -
75 17 £ (=) 21 cm® I 24
79 6 t (=) —n— -t
77 23 t () 21.3 cm IP 18
74 25.5 t (+);H 23.5 cm UPN 160
100 —ne —t— —r—
78 78 t (+);H 16 cm UPN 120

101

"
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Tim ylkleme durumlara altinda kafes sistemler
cézltldlikten sonra en elverigsiz durumdaki kesit
zorunun bulunmasa amaci ile kisa bir program
yazilmigtair. Bu programin 1slevi, titm cqgubuklar 1ile
ilgili gubuk kuvvetlerini kafes slstemlerin gézitimlerine
gbre olusturulmus bir data dosyasiny okuduktan sonra,
cubuk kuvvetlerinin st¢zkonusu ytikleme durumlarina -—-"H"
veya "“HZ"-~ tekabilil eden emniyet gerilmesine bdlerek (“H"
durumunda o = 1400 kg/cmz. "HZ" durumunda ¢ = 1600
kg/cmz) en elverigsiz duruma tekabill eden yliklemeye ait
kezit alanini bulmaktir. FORTBAN dilinde yazilmsg olan
programn listesl sayfa (14% yer almaktadir.

Her bir kesite ait giris datalari ise su =irada

okutulmaktadir

1- Soldan ylikleme
2— Diigey ylikleme
3- Sagdan ylikleme

Cikis olarak ise, herbir yilkleme durumuna karsi gelen
kezit alanlari ve de bunlarin iginde en bliyttk olani elde
edilmektedir. (Elde edilen alanin basing veya gekme
durumlarindan hanglsine karsi geldiyse boyutlama ve detay
gdztiml yapilan 1., 9. ve 19, katlarda ayrica kontrol
edilmigtir.
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Kafes elemanlarinda boyutlandirmanin yapilmasinda ise

s8yle bir yol izlenmigtir

DPaha &nce ayrintili olarak deginildigl Uzere atalet
elemanlarina kuvvet dagitimi, rijit betonarme déseme
yoluyla dogrudan yapilmakta idi. Bu dagilim esnasinda
atalet elemanlari arasinda cranin kattan kata mimkin
o0ldudu kadar siireksi=zlik gdstermeyecek sekilde ve oran
itibari ile de ayni miktarda degismesinin uygun olacag:

4Hn géritlmiigtir.

Bu uygunlufdu s=saglamak 1ig¢in de ayri bir program
yazilmistir. Tam listesi sayfa (148-149 > de gériilen

programin islevi ve yapisi gdyledir

Her bir perde elemaninin yeri geometrik olarak
tanimlanmis ve tiim maksimum ke=sit aealanlari - ki bunlar

zsayfa (145 de listesi verilen programn g¢iktirlaridar -

bu geometrik yer - kavram esasina gire programa
okutul mugtur. (Geometrlik yer kavram ile 11gili olarak
su yaklasim benimsenmistir. : Ayni kafes sistem 1i¢inde,

bittiin katlardaki koordinatlarir sadece dilsey eksende
de@iisen gubuklaran timit ayni geometrik yere sahiptir.?
Tédm katlarda bulunan gubuk kesit alanlari, kendileri 1ile
ayni geometrik yere sahlp bir alttakl gubuk kesit
alanlarina - sirasi ile asadidan yukariya deogru gidilerek

-~ bilUnmigtlr.

Bdylece tiim bir katta bulunan b8lim sonuglari elde
edilmis - ki bunlar herbir kat 1igin 37 tanedir - ve
i¢clerinden en biiyllk oran segilerek, bir tist katain qubuk
kesitlerinin belirlenmesinde kullanilmak fizere sé&zkonusu
¥atin tiim 11k ¥Xe=sit alanlari ile garprlmsgtair. Bbdylece
katlarda asadgidan yukariya dogru ayni oranda kesit alani

azalmasy saglanmak istenmigtir.



F (I +1,3)>

Oran = ise,

]

1]

F (L,

Kat no’su (asagidan yukariya dogru)d
Cubudgun perde-kafes siatemdekl geometrik yeri

Kesit alam

zeklinde tanimlammislardir.

a -

Burada 1ki durumla karsilasilmaktadar

Maksimum oran > 1 {ise, bu durumda bulunan ¢ubuk
alanlary alt kattaki ayni geometrik yere de
vygulanmsglardar. {¢gok seyrek karsilasilmistair?

Maksimum oran =% 1 1ise, bir #st katin tim gubuk
alanlary bu oran 1ile garpirlarak enkesit alanlar:

belirlenmigtir.
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BOLUM B, BAZI BIRLESIMLERIN GIZIM VE HESABI

Daha Ynce kesit zorlara bul unmusg olan haz1

birlegimlerin hesabi ve gizimleri bu bdliimde verilmistir.

Birlesim detaylarinda K 10.9 Yliksek Mukavemetlil Bulon

kullanilmsgtair.
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4 ADET M24x75 CIVATA DIN.6914—10.9
DETAY : 1 4 ADET M24 SOMUN DIN.6915

8 ADET 25 RONDELA DIN.6916

15,50

u

1600 1380 (PETEK)

LI, 40

“-e

J
BN

i 28

I
1

120 |90

L1320

20

90

I
In

R =Vvis K= 355 t.

MZ4 civatanin kapasitesi I(FC = 2.4 t/cmz; H )

24 x Ty 24°/ 4 = 10.86 t. |

Eziime tahkiki :

U, = 355 / (2.4x1.37) = 1.07 t/em’ < 2.8 t/cm’

Profilde kesme kontrolu :

C =11.9/(1.34x41) = 0.211 t/cm’ <0.831 t/cm’ (1.440/ V' 3")

Govde kaynadi ; a=7mm [Z40cm.

‘C =11900/1.0x2x0.7x40 =212.5 < 900 kg/cm?



1}c

4 ADET M24x75 CIVATA DIN.6914—10.9
DETAY :2-3 4 ADET M24 SOMUN DIN.691S

8 ADET 25 RONDELA DIN.6916
W 360x410x677

10 I550
+_;4 b
[ Z I
7 0 T
(o)}
X
S <
-3
o
o
-3
)
N
¢ "~ <
\ Tp]
\ (93]
' o
— 420
15 |50

HESAP

Omax= 15.40 t. (H)
V = 15.40/4 = 3.85 .

H=21.8 x 65 x 0.9 =3.34t.
360

R =6.39 t. < 10.86 t. (Bkz. Det:1)

U = 4.59/(2.4x1.9) = 1.76 t/ecm’ < 2.8 t/cm’
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4 ADET M24x75 CIVATA DIN.6914—10.9
DETAY : 4 4 ADET M24 SOMUN DIN.6915

8 ADET 25 RONDELA DIN.6916
W 360x410x677

L 2o
/
7 |
£15 / H -3 T
1/

120 120

120

R
J120] 120
/L

‘a 415

15120

HESAP :

Qmax= 21.8 t. (H)
V = 21.8/4 = 5.45 t.

H = 545 x 65 x 0.9 = 0.89 t.
360

R = 552t < 10.86 t. ( Bkz. Det:1 )

U = 552/(2.4 x 1.5) = 1.53 t/cm’ < 2.8 t/cm’
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2 ADET M20x50 CIVATA DIN.6914—10.9
DETAY : 5 2 ADET M20 SOMUN DIN.6915
4 ADET 21 RONDELA DIN.6916

b 7 1240
T it
15|}, |40 #10
——
HESAP :

Qmax= 4.6 t. (H)
V= 46/2 = 2.3 t.
H = 4.6x55/80 = 3.16 t.

R = 3.91 t.
M20 ‘nin kapasitesi :

2.4 x T2.0°= 7.54 t. (H)
4

U = 3.91/(1.31x2.0) = 1.49 t/em> < 2.8 t/cm’



- -

2 ADET M20x50 CIVATA DIN.6914-10.9
DETAY :6 2 ADET M20 SOMUN DIN.6915

4 ADET 21 RONDELA DIN.6916

- 7 997 1280
fo—o <
e —— i
(e

HESAP :

Qmax= 4.2 t.
V = 42/2 = 2.1t

H = 2.1 x 55/100 = 1.16 t.
R = 2.40 t. < 7.54 t. ( Bkz. Det:5 )

r_é]
I

2.40/ (1.01 x 2.0) = 3.98 t/cm° > 3.2 t/cm’
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6 ADET M20x80 CIVATA DIN.6914—10.9
DETAY : 7 6 ADET M20 SOMUN DIN.6915

12 ADET 21 RONDELA DIN.6916

/L ¢ 40 100 40
o T e
17 e ¥——2f
; 1R
\ 415 ‘:904:90', S
Ly 1220 #25
HESAP :

3
W, =278 cm M=W xq_em M=303tXcm Q=2.03 t.

t,= 12.2mm. =278x1.4=389.2 t/cm>303tYXcm

Q.= ax0.7 t,= 40-0.7x12.2=31.5 mm

h=220-12.2 = 207.8mm =20.8 cm.
Z = M= 389.2 = 18.71 t

h 20.38
t,= [ Zxal_= [ 18.71x3.15 '=1.35 cm
b, x 7, V18x0.75x2.4
2 2
K =_3_<_t__> =_3_x<1.35> = 0.069
8\a/ 8 \3.15

t = tovk+ VK249 =1.35x\ 0.069+ V0.069 +9 =2.37 mm

Secilen t= 25 mm

As= 7 = 2.03 = 0.14 cm? — Secilen : M20
nx 4x3.6

zem
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12 ADET M24x65 CIVATA DIN.6914—10.9
DETAY :A-A KESITI 12 ADET M24 SOMUN DIN.6915

24 ADET 25 RONDELA DIN.6916

9 ADET M27x70 CIVATA DIN.6914—10.9
9 ADET M27 SOMUN DIN.6915

. 18 ADET 28 RONDELA DIN.6916

Q

o

?z — =]

= 8831 =t

3 3B =

2 3 HEHE st \

8 218

= ¢10 \ 1P-300

TAKVIYE

4/
HESAP
IC 380
T M = 217 t/emi < 2.7 t/om’
2 ><Tr><_g_._£}2 ' )l .
4
[ = 118/6  _ 54 t/cm’ < 3.2 t/cm’
2x1.35x2.4
I P—300
T 38 L 254 t/femd< 27 t/em’
nx 2.7
4
qL _ 131/9 = 2.45 t/cm2 < 3.2 t/cm2

2.7%(1.2+1.0)
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4 ADET M24x65 CIVATA DIN.6914-10.9

DETAY :A-A KESITI 4 ADET M24 SOMUN DIN.6915

1.KAT

B ADET 25 RONDELA DIN.6916

15 ADET M27x70 CIVATA DIN.6914-10.¢€
15 ADET M27 SOMUN DIN.B8915
S0 ADET 28 RONDELA DIN.6916

IP-300

-

alXe /| 230
< \
§ T—=
% [ S 7
X __ &

8 ADET M30x75 CIVATA DIN.B914-10.9
2 ADET M30 SOMUN DIN.6915
16 ADET 31 RONDELA DIN.6916

I 380

HESAP
Nmax=254 t.
JC 380
- 254/8 2 2
C= 227 ° =225 t/em < 2.7 t/cm
2% mx 3.0 /
4
U, = 2348 _ 392 t/emd > 32 t/cmd
2x1.35x3.0 < 4.3 t/cmz
ONGERILME UYGULANACAKTIR.
Nmax=30 t.
I 380
C= % = 1.66 t/em’ < 2.7 t/cm’
Tx 2.4
4

2.28 t/em> > 3.2 t/cm’

T 30/4
L=

~ -
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18 ADET M27x70 CIVATA DIN.6914—10.9
DETAY :A-A KESITI 15 ADET M22 SOMUN DIN.6915

36 ADET 28 RONDELA DIN.6916
1.KAT

I 380

HESAP

Nmax= 126.4 t,

126.4 2
= ___/é = 2.46 t/cm- < 3.2 t/cm’
Tx 2.7
4
126.4/9
G = 128478 _ 56 t/cm’ < 3.2 t/cm’

=
2.7x(1.241.0)
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8 ADET M24x60 CIVATA DIN.6914-10.9
DETAY : A-A KESITI g ADET M24 SOMUN DIN.6915

16 ADET 25 RONDELA DIN.B916

1.KAT
-
%a
Y
" 2
Q
[9))
S \ o)
v 3
2 X ¥ g
= 5 S
= —— 8
60 =
A0
HESAP
Nmax=21.3 t.
I P—300
C= 31—1122_ = 1.77 t/cm2 < 2.7 t/cm2
M« 2.7
4
91.3/9

L= = 1.71 t/em’ < 3.2 t/cm’
2.7%(1.2+1.0)



14 ADET M24x65 CIVATA DIN.6914—10.¢
DETAY :A-A KESITI 14 ADET M24 SOMUN DIN.6915

28 ADET RONDELA DIN.6916

/I,

W 360x410x744

HES AP

Nmax=82 t.
JC 200
t 3 82/6

2x Tix 2.4
4

=151 t/em’ < 2.7 t/cm’

QI = —8—2—/—6—— = 3.35 ’(/cm2 > 3.2 t/cm2
2x0.85%2.4 < 43 t/sz
"ONGERILME UYGULANACAKTIR.

Nmax=58 t.

IP.180

T - 58/6

Tx 2.4°
4

= 214 t/em’ < 2.7 t/em’

_ 58/6

L= =2 =212 t/em’ > 3.2 t/em’
(1+NAW? 4



luce

18 ADET M24x65 CIVATA DIN.6914—10.9
DETAY :A-A KESITI 18 ADET M24 SOMUN DIN.6915

36 ADET 25 RONDELA DIN.6916
9.KAT 9 ADET M27x70 CIVATA DIN.6914—10.9

9 ADET M27 SOMUN DIN.6915
18 ADET 28 RONDELA DIN.6916

X 200
1 WA
VA b XM RE
1 P-180/ / | \_1P-300
‘\_‘__
HES AP
Nmax=107 t. Nmax=82 t.
JC 200 IP.300
107/8 2 , 2 - 82/9 2 2
=ﬁ=1.48tcm<2.7tc \._=________2_=1.59t < 2.7 t/em
2xTx 2.4 / /e nx 2.7 fem /
4 4
T =198 508 tfem?s 3.2 t/em? G =22 395 tfem® > 3.2 tfemd
2x0.85x2.4 < 4.3 t/cmz 0.9x2.7 < 43 t/cmz
ONGERILME UYGULANACAKTIR. ONGERILME UYGULANACAKTIR.
Nmax=88 t. ( Alttaki JC 200'de )
88/6 2 2
=.____.2.=1.62tcrn<2.7tc
2xTx 2.4 / fem
4
\, = 88/6 = 3.6 t/cm2 > 3.2 t/cm2
2x0.85x2.4

< 43 t/t:m2
ONGERILME UYGULANACAKTIR.
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12 ADET M24x65 CIVATA DIN.6914—10.9
DETAY : A-A KESITI {3 ADET M24 SOMUN DIN.6915

24 ADET 25 RONDELA DIN.6916
9.KAT

HESAP

Nmax=109 t.
JC 240
—C _ 109/6

CoxTix 2.8
4

= 2.01 t/cm2< 2.7 t/cm2

1
G o= 109/6 548 t/cm® > 3.2 t/cm’

L=
2%x0.95x2.4 < 43 t/sz

ONGERILME UYGULANACAKTIR.
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6 ADET M24x65 CIVATA DIN.6914—10.9
DETAY :A-A KESITI g ADET M24 SOMUN DIN.6915

12 ADET 25 RONDELA DIN.6916

9.KAT 9 ADET M27x70 CIVATA DIN.6914—10.9
3 ADET M27 SOMUN DIN.6915
18 ADET 28 RONDELA DIN.BQ16
X 240
_\lk;
*15\% 20
3 36 9¢ é
—————{E} e 3
[ R | WwH 2
IP-300/ =
.Imlmu
___.t_._\‘__
HES AP

Nmax=78 t. < 109 t.
JC 240

1
C = _%f =201 t/em’ < 2.7 t/cm’
2xTx 2.4

4

q,_ - 108/6 3.98 t/em’ > 3.2 t/cm’

2x0.95x2.4 < 43 t/cm2

ONGERILME UYGULANACAKTIR.
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9 ADET M20x55 CIVATA DIN.6914—10.9
DETAY : A-A KESITI g ADET M20 SOMUN DIN.6915

18 ADET 21 RONDELA DIN.6916

Ix
L@ 7 _
gﬁ%\ y ¢, \_L—65x65x11

_ I P-180
/._____

19.KAT
1

15

/\ ] I\
\ o~

|
$OPDIPY,

Xy L—65x65x11

% W 410x180x75

HESAP :

Nmax=20 t. {=z)
M20 civatonin xesme kcpaositesi (Tek tesirli)

t.

<

Q = 2.7_ x T f; =
4
Q,= 20/3 = 6.67 <8.48 t.

¢
~

(0]
Co

Ezilmede ;

U = 6.67/2xi.1 = 3.03 t/em’ < 3.2 t/cm’
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15 ADET M20x55 CIVATA DIN.6914—10.9
DETAY : A-A KESITI {5 ADET M20 SOMUN DIN.6915

30 ADET 21 RONDELA DIN.6916

19.KAT
I P—180
AN 4
; 4
.Y,
L-80x80x14_/ ¢ 5?\%'
%10
T P-180 — 15
> p’ T
\ q ¥ 2_12
8T
] W
P 45 8
B 4=
! 10
L—B0xBOx14 o ca
T i
4 A
V y

HESAP :

Nmax=22.9 t.

C= M = 2.43 t/cm2 < 2.7 t/cm2
mx 2.0°
4

I

EZILMEDE :

G = 22.9/3 3.46 t/em’ > 3.2 t/cm’
1.1 x 2.0 ,
< 4.3 t/cm

ONGERILME VERILECEKTIR.



lo

6 ADET M20x55 CIVATA DIN.6914—10.9
DETAY : A-A KESITI g ADET M20 SOMUN DIN.6915

12 ADET 21 RONDELA DIN.6916
19.KAT

HESAP

Nmax=27 t.

IP.180
— 7/3 2
C= 2—/—, = 2.37 t/ecm < 2.7 t/cm2
x 2.2°
4
7 2
Q{ “‘-2—/—3——— =215 t/em < 3.2 t/cm2

2.2x(0.9+1)
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_ . 6 ADET M20x55 CIVATA DIN.6914—10.9
DETAY : A-A KESITI g ADET M20 SOMUN DIN.6915
12 ADET 21 RONDELA DIN.6916

19.KAT
A,
-
e % 18
S’ o N
o == 3
® oy :
X10 -
rq =
4
)
HESAP :
Nmax= 22.1 t < 229 t
L—70x70%x7 de
T 56/2 =139 t/emt < 2.7 t/cm?
T 1.6°
4
5.6/2
VU = 58/2 450 t/cm? < 3.2 t/cm’

16 x 0.7



DETAY :B-B KESITI

169

10 ADET M22x60 CIVATA DIN.6914-10.9
10 ADET M22 SOMUN DIN.6915
20 ADET 23 RONDELA DIN.6916

1.KAT
1——1 27
0
fﬁ‘ y 734 \_L=90x90x16
N // #10
15 // I1P-180
|l T
2
\ * ¥ - o
o T /DN 15
IR
o 1T NOON L—90x90x16
£0/70|, \\\\(
oy NS
HESAP

L-90x380x9 da

T _ 3043 L
2

U = 30.4/5  _ 2 88

ot 1.6 x2.2

IP-180

e 23.9/4
1

L 239/4 5o,

0.9 X 2.2

t/em’ < 2.7 t/cm’

’t/cm2

t/cm2

‘< 32 t/cm2

< 2.7 ’(/cr’n2

< 3.2 t/cm2



1/0

9 ADET M20x55 CIVATA DIN.6914—10.9
DETAY :B-B KESITI 9 ADET M20 SOMUN DIN.6915

18 ADET 21 RONDELA DIN.6916

9.KAT
1— 9 P
0. 4 3 \_L—80x80x14
N\ #15

- I 280

IP-240
¥

\\\ L—B0x80x14

T\
,

T= _:l,__ 2.67 t/cm’ < 2.7 ’(/cm2

25.2/3
U = 25273 _ 500 t/ecm’ < 3.2 t/cm’
2.0

Nmax=19.9 t.
I 280

19.9/3 )
Y = 198/3  _ 3,8 t/cm’ > 3.2 t/cm’

1.01x2.0 < 4.3 t/cm2

ONGERILME UYGULANACAKTIR.




DETAY :B-B KESITI
19.KAT

1/1

3 ADET M16x45 CIVATA DIN.6914—10.9
8 ADET M16 SOMUN DIN.6915
16 ADET 17 RONDELA DIN.6916

14 o7
' c:/« Z 3 L—70x70x7
X « 410
15) 4+ 1 180
Bl e 7
. (o]
«Q
\ ¥ 3
T, & 15
N N E
; AN L—-70x70x7
SN
TEEEANNY
I
HESAP

Nmax=5.6 ton

L—70x70x7 de

T 5.6/2
mx 1.6°
4
5.6
G =282 _ 55

1.6 x 0.7

=1.39 t/cm < 2.7 t/cm’

t/cm2< 3.2 t/cm2



1i2

6 ADET M27x70 CIVATA DIN.6914—10.9
DETAY :C-C KESITI 6 ADET M27 SOMUN DIN.6915

12 ADET 28 RONDELA DIN.6916

1.KAT
wyi‘, C)v
3 FIN T o
l 7 ~
o 4boo \\9410
1 %
HESAP :
Nmax=37.1 t.
- 71
C = i___/z’_z =216 t/cm? < 2.7 t/cm’
e 2.7
4
37.1/3
Q_L IEIAVES = 2.4 t/cmz > 3.2 t/t:m2

2.74(1+0.9)
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6 ADET M27x70 CIVATA DIN.6914.9
DETAY :C-C KESITI g ADET M27 SOMUN DIN.6915

12 ADET 28 RONDELA DIN.6916
1.KAT

HES AP
Mmax=271
e 371/3 2
Y el =216 t/cm” < 2.7 t/cm2
e 2.7°
1
Q— 371/3 2 2
= —L=— =241 t/cm” > 3.2 t/cm

0.74(1+0.9)



6 ADET M22x55 CIVATA DIN.6914—10.9
DETAY :C-C KESITI g ADET M22 SOMUN DIN.6915

12 ADET 23 RONDELA DIN.6916

9.KAT
/b
DT
g _}f__\!\\————s‘r
| A\
o 0 #10
I——
HESAP
Nmax= 30 t.
. hr
(= _\39_/3—,, = 2.83 f./cm2 < 2.7 L/;:m2
x 2.2°
4
T =228 sz t/om® < 3.2 t/em’

2.2x(1+0.9)



7 ADET M22x55 CIVATA DIN.6914-10.9

DETAY :C-C KESITI 7 ADET M22 SOMUN DIN.6915

14 ADET 23 RONDELA DIN.6916
9.KAT

IP-180

XN /\ e
25 g

<] =

o 3
I P-180 : I P-180
%/ S
& )
#10

HESAP
Nmax= 31 t.
T = i/_d;_ = 2.04 t/ecm’ < 2.7 t/cm’
mx 2.2
4
Q = EIVANS = 1.85 t/cm2 < 3.2 t/cm2

2.2x(1+0.9)
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2 ADET M16x45 CIVATA DIN.6914—10.9
DETAY :C-C KESITI 5 ADET M16 SOMUN DIN.6915
4 ADET 17 RONDELA DIN.6916
19.KAT
2 ADET M20x50 CIVATA DIN.6914—-10.9
2 ADET M20 SOMUN DIN.6915
4 ADET 21 RONDELA DIN.6916
11—
20 #10 I1P-180
1~
. = ’
o) # f
9_ L, e
o "
i
HES AP
o= 380 ¢
- 280
il TR8/7
= _“’_‘l/;_ =090 t/em’ < 2.7 t/cm’
T 1.B°
— =< /’) o} o]
= =572 =1.20 t/em" < 32 t/cm’
T094 v 1.5
Mmax= 6.4 t.
TFP—=180
— /
C = % =1.02 t/em> < 2.7 t/cm’
Tx 2
4
5
U = 8472 _ 45 t/cm® < 3.2 t/cm’



DETAY :C-C

4 ADET M16x45 CIVATA DIN.6914—10.9
KESITI 4 ADET M16 SOMUN DIN.6915

19.KAT

4 ADET 17 RONDELA DIN.B916

HESAP

Nmax= 7 t.
I 260
7 4 ﬂ_z = 1.74 t/em’ < 2.7 t/cm’
T 1.6
4
WL 72 = 2.33 t/cm2 < 3.2 t/cm2

094 x 1.6



DETAY :D-D KESITI

1,9,19.KAT ICIN TIPIK

11

1/8
6 ADET M12x40 CIVATA DIN.6914—-10.9
6 ADET M12 SOMUN DIN.6915
12 ADET 13 RONDELA DIN.6916

<, \_L—50x50x5

#10

| /" 1100
e

~!

50[,40 |30

I

x<§§“§§ L—50x50%5

b )
0.97 t/em” < 2.7 t/cm

2 - 2
1.83 t/em” < 3.2 t/cm
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12 ADET M20x50 CIVATA DIN.6914—10.9
DETAY : E-E KESITI 12 ADET M20 SOMUN DIN.6915

24 ADET 21 RONDELA DIN.6916

1 ve 9.KAT
1 1
#10 IP-180
710
2 :
G ' )
- 050 |50
/] 7
1 %
HES AP

Mmax= 35 t.

- 35/6
C = —/2, =186 t/cm’ < 2.7 t/cm
TT X .

4

rd /
QE __>3/6 _ 3.24 t/cm2 > 3.2 t/cm2
0.9 x 2.0 R
< 4.3 t/cm

ONGERILME UYGULANACAKTIR.




10U

12 ADET M20x50 CIVATA DIN.6914—10.C
DETAY : E-E KESITI 12 ADET M20 SOMUN DIN.6915

24 ADET 21 RONDELA DIN.6916

1 ve 9.KAT

HESAP :
Nmox=35.0 t
- 35
C. 35/6 _ g t/cm’ < 2.7 t/cm’
mx 2.0°
4
35/6
U = 35/6 304 t/em’ > 3.2 t/cm’
0.9 x 2.0

< 4.3 t/cm?

ONGERILME UYGULANACAKTIR.




IRe X R

4 ADET M16x45 CIVAIA DIN.B914—-10.9
DETAY : E-E KESITI 4 ADET M16 SOMUN DIN.6915
4 ADET 17 RONDELA DIN.6916

19.KAT
i 8 /
: 3 E\\
ff_ 8
3
4, 1
14
Nmgo«= 7.0 1.
— 7.2z .- ,2 - 2
L= 2 = =172 /e’ < 2.7 t/cm
T« 1.R°
T 7.0/ - 2 2
N = /———— = 2.22 ¢t em” < 3.2 t/cm



182

4 ADET M16x45 CIVATA DIN.6914—10.9
DETAY : E-E KESITI 4 ADET M16 SOMUN DIN.6915
4 ADET 17 RONDELA DIN.6916

19.KAT

$ I20Q Y

HESAP
Nmax= 6.4 t.
-~ / \
L= —6—~4/—2-; = 1.5 t/om” < 27 1:/r:m2
< 1.6°
4
6.4/2

| = ——— = 2.47 t/cm2 < 3.2 t/cm2
0.81 x 1.6
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16  ADET M24x65 CIVATA DIN.6914—10.¢
DETAY :KENAR PERDE 15 ADET M24 SOMUN DIN.6915

32 ADET 25 RONDELA DIN.6916

1. T
KA L 500 9 ADET M27x70 CIVATA DIN.6914—10.9
4 9 ADET M27 SOMUN DIN.6915
18 ADET 28 RONDELA DIN.6916
.
o
= \ I P-300
/I/
HESAP Nmax=145 t. .
JC 300
4
T 4 _]_E_/_F‘J’_j = 2.00 t/em® < 2.7 t/cm’
2% TTx_gﬁr .
4
4
G, = 145/8 350 t/cm’ > 3.2 t/cm’
2x1.08x2.4

< 4.3 t/cm2
ONGERILME UYGULANACAKTIR.

Mmax=131 t.
I P-300

-~ 131/6 2 2
C= 21— =191 t/em < 2.7 t/cm
2xTx 2.7
4

131
qt — __i_/_6___ = 404 t/cm2 > 3.2 t/crr\2

2.0 x 2.7 < 4.3 t/sz
ONGERILME UYGULANACAKTIR.
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DETAY :KENAR PERDE

9.KAT

~—

JC 240

&

21 ADET M24x60 CIVATA DIN.6914—-10.9

21 ADET M24 SOMUN DIN.6815
42 ADET 25 RONDELA DIN.6916

W 400x400x%x422

Nmax=116 t.
JC 240
[V M_? =214 t/em> < 2.7 t/c:m2
2xTx 2.4
4
G = 11876 _ 404 t/em’ > 3.2 t/cm
' 2x0.95x2.4

< 4.3 t/cm2
ONGERILME UYGULANACAKTIR.

Nmax=105 t.
IP-280
—C— 105/9

X 2.42
4

¢ = 109/6

L=
1.2 x 2.4

= 258 t/em’ < 2.7 t/cm®

= 4.05 t/cm2 > 3.2 t/em’
< 4.3 t/cm2
ONGERILME UYGULANACAKTIR.
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11 ADET M20x50 CIVATA DIN.6914—10.9
DETAY :KENAR PERDE 1i ADET M20 SOMUN DIN.6915

22 ADET 21 RONDELA DIN.6916

19.KAT
7
7
< € 120
¥
w | Nt #10 I P-180

4050

HESAP : Nmax= 23 t.

IP-180

T 23/3

" 4 X 26

4

= 2.44 t/em’ < 2.7 t/cm’

23/3
T = 25
0.9 x 2.0

426 t/em’ > 3.2 t/cm’
< 4.3 t/cm2

ONGERILME UYGULANACAKTIR.

Nmax= 255 t.

C 200
- 5/4
C = _zg_si__ = 1.68 t/cm2 < 2.7 t/cm2
mx 2.7
4
25.5/4
N, = 255/% 443 t/cm’ > 3.2 t/cm’
0.7 x 2.2

< 4.3 t/cm2
ONGERILME UYGULANACAKTIR.
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SONUC

By galiszmada, taziyicy siztemi betonarmeden gelige
cevrilmis bulunan yapinin mimarisi  betonarmeye uygun
olarak tasarlanmistir. Calizmanin akizl siraszinda ortaya

gikan en Hnemli husus betonarmeye ogdre tasarlanmaz  bir

mimarinin gelik konstritksiyon igin gogu =aman  uygun
olmagacadginin goriilmesidlr. Yapr eder gelik olarak inza
edilmek isteniyerza, mimarinin de gelide gygun bir
sekilde tasarlanmasa gerekmektedir. Bu tasarimin
yapilmazinda projse mithendisi (ztatikgl? v mimarin
bhirlikte calizarak optl mam oz timl retm=leri

gerkmektedir.

Betonarme projelendi rmeds, nazil gekirdek, perde v.b.
atalet elemanlar: binanin plana gbre ig merkez
kigamlarinda y=r almaktaysza, c=lik konstritksiyonda,

yapinin enine ve boyuna dogrulbtusundaki  stabilitezind
zafglamak igin dig ylize konan kafes kirisler - wveya digz
kolonlarla cephe kugaklarinin olusturdugu gergeveler -

kullanilma=zi daha uygun bir g¢dziim clusturmaktadir.
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[13 Arda, T.S., Celik Gati ve Binalarda Rizgar Kargit-
Diizenleri ve Stabilite Baglari (1978).
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OZGECMLI §

Uygar KARAMUZ, 29.9.1962 de Istanbul ‘da dogmus,
ortackul ve liseyl {zel 8Sankt Georg Avusturya Erkek
Lisesi ‘nde (Istanbul) okumug (1973-1981)>, 1987 yilinda
1.T.U. insaat Fakilltesini bitirmis, ayna yilda 1.T.U. Fen
Bilimleri Enstitistt Insaat Anabilim Dali Yapir Programinda
Yilksek Lisans 88drenimine baglamistair.



