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OZET

Yiksek Lisans tezi olarak sunulan bu calismada cok
katli bir betonarme yliksek bina projelendirilmistir.

19 katli ve temelden yliksekligi 66.5 m olan bu
binanin tasiyici sistemi betonarme Kkarkastir. Perde ve
cergevelerden olugsmustur.

Bina 1.derece deprem bdlgesinde oldugu
farzedilerek projelendirme, kKaynak [13 ‘e gbre
yapilmistir. Kesit hesaplari kaynak.[a]'e uygun olarak
tagsima glicii ySntemi esas alinarak yapilmistair.

Ikinci b8ltimde yiik analizi kaynak. [3]'e uygun
olarak alinan ytiklerle yapailmigtar. Déseme sistemi
nervirll kaset ve kirisli plak olarak secilmistir.

Uctinctt bdltimde désemelerden kirislere aktarilan
ylikler ve kolonlara ggelen normal Kkuvvetler bulunmus ve
kolonlar yaklasik olarak boyutlandirilmistair.

Dérdiincli bolidmde yarr dinamik hesap metoduna gbre
esdeger statik yatay yilikler altinda Stelenme, kaynak [4]ve

burulma kaynak [B ] sonugu olusan kesit tesirleri
bulunmustur. Besinci bélumde diégim noktalari sabit
sistemler igin verilen a¢i metodu ile disey ytikler altinda
1.katta kolon ve Kkiris kesit tesirleri bulunmustur.

Altinci b&liumde kirislerde depremli ve depremsiz
durumlar gdzdniine alinarak en elverissiz kesit tesirleri
bulunmus ve betonarme hesabi yapilmistir.

Yedinci bdlimde kolon ve perde kesit tesirleri
bulunmus ve betonarme hesabi yapilmistair.

Sekizinci bdéluimde temel sistemi siirekli temel
olarak secilmis, zemin gerilmesi kontrolu ve temel statik
hesabini takiben betonarme hesabi yapilmistir. Dokuzuncu
bSlimde merdiven statik ve betonarme hesab: yapilmistar.



THE DESIGN OF A MULTI-STOREY SHEAR HWALL FRAME SYSTEH

SUMMARY

In this master thesis a reinforced concrete high rise
building was designed. This 19 stories building was
projected as an office center.

The carrier system consizsted of frames and shear
walls.

In all steps of calculations and in the desing, the
conditions of the code TS-B00 were respected. The
construction was imagined +o be located in the first
degree earthquake area, so all conditions of reference (11
were taken into account.

The static calculations of the construction was
mede by accepting the stresses do not exceed the linear
limit of the material under service loads and during the
medium size earthquakes.

At the first chapter, the aim of thesis is mentioned
that is to projecting a 19 storey high rise building.

At the second chapter, the system of the floor
was choosen according to the dimentional properties. The
floors having large dimentions close to each other were

projected as a cassette floor.

The loads effected on floors were calculated taking
into account the weight of floors (dead loads) and (live
loads) This loads were transformated into band loads

of +two directions.

The static calculation of a band of simply
supported floors, 85 cm width, were made by applicating
the method of angle given for fixed points of connections,
under several types of loadings.



In this chapter, after choosing the most
inconvenient croos-section effects, reinforced concrete
calculations were made.

In chapter three the locads were transformed from
floors to beams in two groups. Dead loads and live loads
as well as made in the chapter two.

The owm weight of the beams were added +to this
loads in a band form, (KN/m). Afterwords, normal forces in
columns, transferred from beams were obtained and predisigning o
columns were approximatelly made.

In chapter four the c¢ritic cross—section effects
due to lateral earthguake forces were calculated wusing
half dynamic method. By means of this method specified
in reference [41 the special period of the building was
calculated at first, approximatelly, in gseveral
iterations.

In the first step of the iteration, +the ratio of
the displacements to the biggest displacement were
estimated and 1lateral forces for every =storey were
calculated as;

Fi =Mi»di dmax.

Fi, is the lateral force acting on.the i. storey; Mi, is
the mass of the i. storey and di~-dmax, is the ratio of the
displacement of i. storey to +the biggest displacement
dmax.

Under these lateral forces which are static
characthers, the construction was transformed in a
fictitious system consisting of a shear-wall and a shear
coulmn connected to each other with a beam called tie
beam.
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This system was solved by the force method. In this

mothod unkowns are 19 (Number of the stories).

The coefficients of dipendent unkowns constitute a
diagonal matrix in which every row has 3 coefficients
defined as;

vi, i-1, Vi, i, Vi,i+1 .

This matrix was solved by means of computer using
GAUSS~-JORDAN elemination and unkowns were found. With
these unkowns which represent total moments of the

sheare-wall for every storey, total shear forces acting on
the fictitious sheare frame were calculated.

The displacements of every stories were found
dividing the total sheare force acting on the frame by D
coefficients.

The special period of the building, after this first
iteration was calculated by the formulae:

T=2%pi . w Wo=Sqi %di /SMi xdi S

When the value w was adequatelly close to the preceding
value, the iteration was finished. The last value of
period was used in the formula:

S=1-/[0.8+T-Tol

Then the earthguake coefficient € was calculated
as;

C=Cox*K*Sx]

To; is the ground period; Co 1is the earthquake
area coefficient; K, is the structure type coefficient and
I, is the structure importance coefficient.
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The real lateral forces acting on the building were

calculated by the formula:
Fi=CxWe(Wi»hi )/(ZWi»hi)

¥, is the total weight of the building Wi, is the weight
of the i. storey.

Afterwords the same calculations was repeated and
the real moment and shear force diagrammes were obtained
for fictitious system.

Finally the effects of beanms, columns and
shear—walls were obtained sharing out the total effects of
fictitious system respect to D coefficients.

In this chapter the effects comming from wrining
movement of the building under the lateral loads due to
eccentricity of the weight center and rigidity center.

In this calculation, at first, the rigidity center
of every storey was found and choosing a common rotating
axis an approximate method was applicated. Reference I[Bl

At the end of this chapter the both effects due .to
straight movement and rotating movement were added.

At the fifth chapther the carrying system which
consgisted of five frames were cut at the first storey and
the system was calculated with a computer programme.

The frames were loaded vertically according te +the
loads obtained at the third chapter.

Under loading of several groups of loads which can
be expressed as dead loads 1.4G, and live loads 1.4G+1.6Q,
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the cross section effecys which were bend moments and

shear forces were calculated.

The static calculation was made with the method
called "The angle method for systems having fixed points
of connections", mentioned at the chapter in which floor
calculations had been made.

At the sixth chapter the croos section effects of
the beams determined from eartquake loads in chapter four
and from vertical static 1loads 1in chapter five were
superimposed.

The superposition were made according to the code
TSBEOO comparing (1.4G+1.6Q)/1.85+E with 1.4G+1.6Q

The values of the most inconvenient case were
choosen finally and reinforced concrete calculations were
made according to the code TS.B0OO

The reinforced concrete calculations were made in
two steps.

At first, the beams were equipped lenghthwiselly
according to the bend moment and afterwords transversally
according to the shear forces. :

At the seventh chapter the cross section effects of
the columns and the shear-walls were determined as well as
in the sixth chapter.

The normal vertical forces of columns and
shear-walls were superimposed in three forms.

1.4Ng+1.6Nq, (1.4Ng+1l.6Nq)1.5+Ne, (1.4Ng+1l.BNg) 1.5-Ne

XIX



The vertical elements of the first storey were
designed according to the bend moments in two directions
with the all forms of normal forces superimposed.

The biggest coefficient, found in the tables using
both moment, and each normal force determined from the
superposition, was choosen.

The reinforced concrete calculations were made
according to the code T.S 500 with the biggest
coefficients.

At the eighth chapter the foundation system was
choosen and calculated.

The foundation system was choosen as general mat
footing with beams and contincus beams.

The ground tensions was controlled not to exceed
the limit stress of the ground wunder vertical normal
forces (1.4Ng+1.6Ng)~1.8 of  the coulms and the
shear-walls. In this calculation the general mat
foundation was considered rigid.

The height of the foundation beams was determined
according to the biggest shear force brought out, not to
require the shear force calculations in the beams.

The static calculations of the foundation plates
was performed by considering them as floor plates.

The beams of the general mat were statically
calculated by considering them as floor beams.
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The continous beams out of the general mat area

were not statically calculated as the beams of general
mat.

The beams were considered flexible and the stresses

of the ground were determined according to +the refernce
[71

At the nineth chapter the ladder were designed as a
simply supported beam.
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BOLUM 1. GIRIS

Mimari plani 1-1 ve tasyici =sistemi sekil 1.2'de
verilen bina, kapali biiro amagli olarak kullanilacaktir,.
Kat ytksekligi, her katta 3.5 m ve bina ylksekligi 656.5 m,

eni ve boyu 28 m'dir.

Doseme sistemi kirisli plak, nervirlt ve Kaset

dbgseme olarak alinmigtair.

Kolon boyutlari: her fig katta bir dedgismektedir.

Kiris boyutlar: 30x80 c¢cm segilmistir. Dista, yerden
tavana cam kaplanmis, ara duvarlar ise wyarim tugladan
(10cmdyapilmistir. Catz ,» 8S1cak ¢ati olarak ve normal

kat yltikleri aynen alinarak projelendirilmigtir.

Zemin, ayraisms tortul kayalardan olusmustur.
Zemin hakim periyodu 0.35 sn ve emniyet gerilmesi BO KN/m2

olarak alinmistir.

Eina 1. dersce deprem blgesinde olduzu farzedilerek
projelendirme kaynak [ﬂ]'e gore yapilmisdar.
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EolLlm 7. YUK AMALIZI ve DOSEME HESABI

2.1 YUK ANALIZI

Yiik analizi i¢in kaset wve nervirli ddsemelerde 85 cm

genislik esa<e alinmistar.
Yikler kaynal 2] ve {3]'3 uygun olarak alinmigdair.
D101-D104 Dosemeleri

*  Sabit yik (g)

Plak agirlaiga 25 KN/m3x0.08 m = 2 XN/m?

Dis agarlgas [(0.7x0.15x0.32)+(0.85x0.15x0.32)]1x25/0
=2.57 KN/m?2

Tesviye betonu 3x0.22 = 0.66 XN/m?

Taban halaisz = 0.03 KN/m?

Asma tavan + = 0.11 XN/m?

g= 5.27 KN/m?
' * Hareketli vyik (q) N )

g=3.50 XN/m?

gh=1.4 g=1.4x%g5.37 gh=7.52 KN/?
gh=1.6 g=1.6x3.50 qh=5.6 KN/m?2
Ph=gh+gh Ph=13.12 KN/m?

D103 Dbsemesi

* Sabit yik gh=7.52 KN/m?2
* Hareketli yik g=3.5+1.5=5 KN/m:?
qh=1.6x5 gh=8 KN/m2

Ph=8+7.52 Ph=15.52 KN/m?2

.8512=



D102 Dosemesi

* Sabit yik
Plak agarlaiga
Dis agarlaiga

25x0.08=2 XN/m?2
1x0.15%x0.32x25/1x0.85=1.41 KN/m?2
4x0.22 =0.88 KN/m?
=0.03 KN/m?
=0.1 KN/m2

Tesviye betonu
Taban halaisa

Asma tavan +

g=4.442 KN/m2
* Hareketli yiik
g=3.5 XKN/m2
gh=6.19 KN/m?
gh=5.6 XN/m2

gh=1.4x4.42
gh=1.6x3.5

D107 D106 Dosemeleri

* Sabit yiik gh=6.19 XKN/m?

* Hareketli yik gh=1.,6x5=8 KN/m?
Ph=14.19 XN/m2

D110 Dosemesi

Lyn:serbest a¢iklik Lyn=720 cm

m=1 ALFADP=2x750/(2x750+1060)=0.5859 BETA=0.07
hf>=720x(800+0.007%x3650) /(3650+5000x(1+0.5859)) =17.3 cm
hf=17 cm Sec¢ildi.

*  Babit yik

Plak agirlaiga 25x%0.17=4.25 XN/m2

Tesviye betonu =0.66 KN/m2

Taban halisz =0.03 KN/m?

Asma tavan + =0.1 XN/m?2
g= 5.04 XN/m2

* Hareketli yik qg=5 KN/m2

Ph=1.4x%5.04+1.6x5

Ph=15.06 KN/m2



D108 Dssemesi

* Sabit yiik
*  Hareketli yik

gh=1.6x6.5

Ph=7.52+10.4

D109 Désemesi

*  Sabit ylk
* Hareketli yik

gh=1.6x5

Ph=8+7.52

D105 Dosemesi

Plak

gh=7.52 XN/m?

g=5+1.5=6.5 KN/m2

qh=10.4 XN/m?2

Ph=17.92 XKN/m?

gh=7.52 XN/m?
gq=5 KN/m2

qh=8 XN/m?
Ph=15.52 KN/m?2

kalinlaiga:hf

hf>370x(800+0.07x3650)/(36000+5000)=9.5 cm

>8cm

* Sabit yik
Plak agairiaiga
Tesviye betonu
Taban halisa

Asma tavan

gh=4.91 KN/m2
* Hareketli ylik
Ph=4.91+(1.6x5)

hf=10 cm Segildi.

25KN/m3x0.1m=2.5 KN/m?2

4x0.22 =0.88 KN/m?

=0.03 KN/m2
+ =0.1 KN/m?
g = 3.51 XKN/m?
q=5 KN/m?

Ph=12.91 KN/m?



2.2. DOSEME HESABI

Déseme hesabinda, Kaynak [2] sayfa B3'de verilen
ifadelerden, en kiigtik agikligin en biliylik agikliga orani
0.8'de kigilik oldudundan faydalanilamamaktadir.
Dbsemelerde, 85 cm genisliginde bir serit boyunca, basit
mesnetli strekli kirisler gibi "Digim noktalarai sabit
sistemler igin ag1 metodu “kullanilarak, degisik ylkleme
sekilleri ig¢in ke=sit tesirleri bulunur. Kullanilan dais
ytikler TABLO 2-1 ‘'de verilmistir.

A-B akslari arasindaki D104, D103, D102, D101 doése-
meleri, 4-5 akslari arasindaki D109 D108 D107 D104 dése-—
meleri, 3—4 akslari arasindaki D103, D106 ddsemeleri wve
C—-D akslari arasindaki D108, D110 désemeleri strekli kiris
gibi alinarak degisik bir ytikleme durumlar: altinda kKesit
tesirleri bulunmus ve bunlarin en elverissiz olanlarx
dikkate alinmisgtair. Tablo 2-2 a, -2 b, 2—-2 c.Daha sonra
mesnet momentlerinde KAYNAK 21 sayfa B3 de belirtildigi
gibi mesnet momenti azaltmasi ve Kirigsin iki ucu ankastre
kabul edilerek asiklik momentinin, bulunan agikliXk momen-—
tinden fazla olmamasi Kontrol edilmis ve gerekli dizelt-

meler yapilarak Tablo 2.3'de verilmistir.

Daha sonra KAYNAK [21' e gdre Tasima glict ydbntemi
ile betonarme hesaba gaprlms ve TABLO 24 'de

gdsterilmigtir.

Déseme kesme kuvvetleri hesaplanmis ve TABLO 2-5'

de verilmistir.
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TRBLO 2,2, A-B akslar: arasi D104-D103-D102-DiBl digeseleri ¥ dodrultusunda
.85 m. geniglik i¢in moment tablosu

Yokleme Purumy 1 2 3 En alverigsiz durua
Dagese Mopent | Dig Yik  [Homent | Dis Yik | Moment | Dis Yik | Homent | Moment
No No {Khs)  jliN.e) {KN\a) {N.m) {N\a) | KLa) | Ka)
Px Py gy
b4 Ha 213 FIR &l 213
=7 a 7.1 7.1 4.4
B2 -50.6 -34.6 -42.3 | -90.6
7K 3.6 H.6 42,5 a6
P 9% fy
big3 Ha 3.4 1.3 .4 .1
L= 7.3 L6 7.3
Bx -33.3 -13.8 -BEb | -6
MM .3 15.8 KB 1.6
Pz Fx Py
big2
L= Ha -12.8 1.7 -28.6 | -20.841.7
10 1 -3.3
H43 -30.6 -21.1 -21.3 -30.4
45 30.6 2.1 .3 30.6
Bt Py P Py
=8 n ¥a 0.7 16.1 K78 ] R4
5.6 3.2 .6 ‘




TABLO 2.2.b 54 akslar: aras: Di69-Di08-D107-D104 dosemeleri Y Dodrultusunda
.85 ». genislik iin noment tablozu

Yikklese En elverigsiz
Durusu 2 3 | mm
Digeme No | Moment No | Dig Vik | Moment |Das Yik | Moment | Dis YOk | Homent | Moment
(e} | (Kn.pl | {KN\m} (K.e) | (KN\g) KN.m} {.a)
M2 - - - -
p1g9 By Py W
L=7n fa 20.6 2.9 3.4 2.9
.6 &6 2
21 -46,3 -23.8 -37.3 -46.3
¥23 46.3 29.8 3.3 45.3
bigs Py oy Py
=9 n Ha 1.8 1.2 32.4 2.4
6.7 2.8 6.7
H32 -5 -14.1 -3.4 -1
ik} B 4.1 .6 k5]
pio7 Py Py ay
Ha -5.2 8 -13.3 1R
l=4 u 12 2.4 5.3
L ER] -24.2 -18.3 -19.7 -4.2
) 4.2 18.3 12,7 24,2
Dig4 By v Py
Ha 2.9 10.% 3.8 2.8
4.1 2.4 4.1
W - - - -
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TABLO 2.2.c 3-4 akslar: aras: D105-D183 digemeleri Y dodrultusunda
0.85 geniglik itin moment tablosu

Yiklese Durusu En elverizziz
! 2 3 durim
Digeme Mo Woment No | Dig Vik | Moment | Das Yk | Moment | Dig Vik | Moment | Moment
{KN\m) (K4 | (Ka) e | (Na) {KN.a) LUR
M2 4.9 13.6 -5 | -3
boa Py Py £i
l=4 n Ha .4 1.8 -¥.a ] %40
12.1 12,1 53
K21 -3.6 -2 3.1 -B.5
23 .4 2 3.1 .35
By 9y Py
Bi03 Ha 8.7 113 .7 3,7
Ea 39 2.9 9
K2 : - < =




TABLO 2.3. DGSEME KENAR HESAP MOMENTLER?

- 1:._.

X Dogrultusunda dizeltilmis Y Dodrultusunda dizeltilmis
momentler (KN.m} momentler (KN.m)
Digems | Mesnet Aeiklik | Mesnet Heznet Aniklik Hesnst
No Homenti | Momenti | Momenti | HMomenti | Momenti Homent i
{Sal) {8ad) {Sol} {5ad)
bi01 -21.2 2.4 - - - -
102 -3.7 | -20.36.7 | -20.2 . - -
i3 -45.7 3.1 -31.7 -34.2 30.7 _
D104 - 27.6 -43.7 -21.1 23.%2 -
B103 h 10.3 - = 10.3 =
ki - = = 13.6 | -36.145,1 -34.1
atiy) - - = =391 | -15.348.1 -21.1
Li02 - 53.8 ~1%.6 -41.7 32.4 -33.1
BV - _ _ - 26.9 -41.7
M1 -17.6 15.9 _ -17.6{ 15.9 -
TABLO 2.5 DOSEME KESME KUWVETLER?
basese b0 (bx) (L}y) (KF;\}!-\':;J) <Kﬁ'{‘§> (K% o
Biol 3 3 5.6 56 2 22
02 4 16 20
B3 9 3 7.3 3.9 33 24
Iing 7 2 7 4.1 paal 17
Intis 4 12.1 24
187 4 12.1 24
pi0g 7 9 28] A8 A
R 7 7 E.6 | B.6 PR e




TABLU 2.4 UOSENE BETONARME HESAR TRBLOSH

Diseme No{Dodr| Kesit | Moment | Astcd®) | Dz | Pilye | Mevout tlave

{kN.m)
sl | -21.2 242 - Rl /1 VR ) L I
{3.191{1.549
b £ | abiklik 3.2 2.4 1614} 1814 - -
%23 . . . R .

S0l -4 L4 - -] 184 M2

{154 {3.39
bz 1] agiklik -20.3 1.97 | 21z | 1812 - -
.7 1.97 1812 § (L1
a3 -27.5 - - - - -
Sol -43,6 3.7 - - 10614 4912 1§12
P (1,13
Q,;w) (1,4?)
M obankhik v -35.1 2,84 1814 1 1814 - o
Sol -4, 2,69 - = 3814 1812 o
¥ amkhik 26,7 2,3 1614 1 1614 - -
Sad - - - - - -
ol - - - - - -
{ ] asiklik ) 205 2,06 1812 112 - -
z2d 5.6 - - - - -
big4
ol -2 1.97 - - 4812 -
{4.52)
¥ obatpikhik | 23 1.97 1617 | 1412 - -

%23 - - - - 1812 -




- 1A~

sal | - - - - e -
(2621
X
005 gkl {103 1% laoe| sove| - -
Y (2,621
S | - - - |- | s -
Sl | <136 |9 | - | - |42 | -
a5 |ty |- | - |
Volaokhk | 804 | 197 |2 |2 | - -
.07 | 2% |24
DG
a3 | M1 -] - - -
sl |- | ad -0 - e | -
MIZ LY Jaciklk | -153 (L9 jawz |- - -
X TR IR B T 7Y B -
i | a1 |- - - - -
gl | - - - - | s -
$olapunk | s | a0 o) ums | - -
%3 | 106 | - - 4V y ]
B
Sl | -7 L aH |- | - |z |
volankik {324 |2 e | s - -
sal | - - - - 1812 -
oy LY D oanklk) 9 2e || e - -
S |-41.7 - - - - -
sl |-17.6 |33 - |- e monve) -
BIG |t | anklsk | 16 9% |sovo) sonal - - -
%3 |- - - - | oo | -

1.9




- S

DOSEME ETRIYE HESABI

fctd=1150 KN/ma

Ver=0.68. fctd.bw. d
Ver=0.6658.1180.018.0.37
Ver=41.8 KN

Doégsesemelerde maksimum  kesme kuvveti

dosemesinde 33 KN

33KN%41.85 KN Minimum etriye yeterlidir.

omin=0.0018 (¢h) Asw=0.57 cm2 secildi
Asws 0.87

Smax= Smax= =21 cm
bw. pmin 15.0.0018

min.Etriygye ¢6-20

DOSEME DAGITMA DONATISI
=0. 001
As dagitma =0.001.100.8=0.8 cm>/m

$=6,25 (1.13 em>,m) iki ydnde

D103



BOLUM 3. KIRIS YUKLERININ HESABI VE KOLONLARIN ON
BOYUTLANDIRILMASI

Bu b8limde tasima glictt ydntemine gére yiik
kKatsayilars ile g¢garpilmis olan yliklerin dbsemelerden
kKirislere, d&seme kenarlarina gdre trapez, Ug¢gen veya
dikdértgen alanlardan aktarildigi kabul edilerek kirislere
gelen s=sabit (gh) ve toplam hesag yuk i olan {(ph)
hesaplanmis ve TABLO 3-1'de g®sterilmistir.

Bu bdliumde ayrica kirislerden Kolonlara aktarilan
ytiklerle kolon zati agirliklarinin toplanmasi sconucunda
sadece bir kattan kolonlara gelen ylikler bulunmus ve
TABLO3-2'de gésterilmistir. Daha sonra biitiin katlardan
gelen toplam kolon kuvvetleri hesaplanmsg ve TS-500'e
uygun olarak Kkolonlarin ©on boyutlandirilmasi: yaprlarak
TABLO 3-3'de gbsterilmigtir. .
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Tablo 3.2 KOLON NORMAL KUNWVETLER!

KIRISTEN GELEN YOKLER
KOLON | KIRIS | PO L\ ) | P2 | vow | koD
M0 )] (ka0 61 | GELEN
MIRLIET | (0

(KN

51 Kibt | 41,81 3 |15.4

KI5 | 45.4 25 | 1.9
2 204

) Klor | 4181 1| 154

K02 | %9 s |am
2% 691

K7 | 90.42 3.5 | 647

8 K02 | 5.9 + |
k193 | 11,2 15 | 6.8 2 544

ks | 1. 3.5 | 21,3

s | k3 |12 15 | 16.8
455

Kig4 46,19 3.3 | 18l.87 2

Kiiz 13.48 3.3 | B




.,..21_

5 | K4 | 4619 3.5 | 16167
Kid | 46.19 35 | 16167
N | W
% | Kis | 45.4 35 | 189
K0 |12 L5 168 | B | 40
K19 | ne 3| nus
§7 | kw9 | me 3| 21
Kz | 9.4 3.5 | 316.47
A | m
Kio | 8894 4 | 3B
K5 | 63 L5 | 9.4
@ | Ko | a8 4| s
kg | 79.80 35 |23 | w |7
Kt | 3.0 15 | 8.0
ke | 3204 15 | 48.06
8 | K| 304 L5 | 4806
Kz | 7.4 3.5 | 26.9
0| 6
Kz | 74 3.5 | 25690
Kl | 2.0 L5 | 4806




510 | Klie 112 L3] 183
Ki67 6.2 4 245,98
2 a7
Ki13 .02 3 235,06
511 | K7 61.27 4 245,08
Kil4 92,53 3 2R3
20 638
40 4.4 3 142.23
812 | Kis 4.4 K 142.23
Kigg 46.41 3 12237 0 33
513 | Kil4 92,85 3 278,55
Kif4 52.8 3 8.5
|16
Kii6 6.9 35| DAL
Kl1h 66,9 33| 2415
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BOLUM 4. YATAY YUKLERE GORE HESAP

Bu bdliimde yatay yikler altinda yapinin dtelenme ve
burulma hareketleri incelenmis ve bu ylikler altinda vyapida
olusabilecek kesit tesirleri Ek-1'de verilen bilgisayar

programi marifetiyle hesaplanmistair.

4.1 Cergeve-perde sisteminin fiktif bir sisteme

ddntistliirdtlmesi

Kolonlar 1'den 22'e kadar tekrar numaralandirilmisdar.
Sekik 4.1 11k &nce katlara gelecek yatay kuvvetlerin bulun-—
masinda temel olacak kat agirlaiklary TABLO 4.1.1.'de verilmistir

Burada W kat agirligi, G ve Q bir kata gelen toplam
Bl yik ve hareketli yik olmak tdzere W=G+0. 3%Q

bagintisiyla hesaplanmigtair.

Bina ytiksekligi 66.8 m oldugundan yari dinamik
hesap séntémi tatbik edilmistir. Bu ydntemde yapiya
etkiyen denk statik Kkuvvetlerin bulunmasinda kullanilan
binanin dogal periyodu ampirik fomiller yerine ardasik bir

yaklasim metoduyla hesaplanmaktadar.

Tablo 4.1.2'de Kirislerin atalet momentleri ile
rijitlikleri ve tablo 4.1.3'de kolonlarin her kata ait
atalet momentleri ve diger karakteristikleri  Dbiigiiklikleri

verilmistir. Burada

IC(I,J), kolon atalet momenti (Sekil 4.1 Y-y
dogrultusunda), (m%).



KC(I,J3>,=IC(I,J>.h h=3.85 m (kat yliksekligi)

KUC(I,J)=(K1+K2)/KC(I,J) Ki=Ii, K L1, .
kir kir

Ke:Iakir/Lakir

Ki,K2 : Kkolona saplanan Kiris rijitlikleri

leir’ Lakir : Kiris uzunluklara

I1,. ., I2 . :kirig atalet momentleri
kir kir

Normal katlarda A(I,J>=KU(I,J)~ (2+KU(I,J)>

Temel Ustinde A(I,J)=(KU(I,J>+0.33>/(KUCI,J>+1.33)

D(I,J)=12%EI%(T,J)%ACI,J) h°

YO(I,J> : kolonda kesme kuvvetinin sifir olduju noktanin

bulunmasainda kullanilan katsayi kaynak ([6]
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- x:: -
A

KAT AGIRLIKLARI

OLU AGIRLIK

1- Dosemede

a—) Kaset ddsemede g=5.37 KN/m8

Alan=(2x6.7x7.7)+(7.72)+(6.7)2+(8.7x7.7x2)+(2x8.7x6.7)
A=487.92 m2 GC=B.37x4B7. 92
G=245.9 KN
, . , 2
b-> Disli dbsemede g=4.42 KN m
2 2
Alan= 3.7x(31.4+15.4) m A=173.16 m
GC=4.42x173.16 -G=765.4 KN
c—3 Plak ddésemeleri gdl10B=3. 51 KN/m8
2 2
Al0B=13.69 m gD110=5.04 KN m
Al10=24.5 m2
G=(13.69x3.B1>+(24.8Bx5. 04) G=171.8 KN

2— Duvar ytkleri:

Duvar agirligi: (3.5-0.6) 2.1=6.09 KN/m
L=141.2 m G=141.2x6.09 G=86.01 KN



3- DIS CEPHE CAM AGIRLIGI

L =4x28=112 m g=1x3.85=3.8 Kn3m
G=3.86%x112 G=39.2 Kn

4— MERDIVEN AGIRLIGI g=7.98 KN/m2

Alan=4.52x4. 4 A=19.89 m°>
G=7.98x19. 89 G=188.7 KN
5~ KIRls$ YUKLER: g=2.8x0.3x0.6=4.5 KN./m

L=272 m

G= 72x4.5 G=122.4 KN

KOLONLAR HARIC DOSEME OLU YUKU

G=245.9+78. 4+171 . 5+860.1+39.2+158. 7+122. 4

G=603.07 KN

HAREKETL! YUKLER

Q=316.1 Kn
Perde agarlagi= h=3.B m

G=23 mx0.30 mx3.5 mx2.5 t/rn2 G=603.8 KN
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TABLO 4.1.2. KIRtS ATALET HOMENTLER? VE RUITLIKLER!

KIRIS NO | ATALET MOMENTI =°) | KIRIS (@) | KIRIS REJITLISE ) &
R

K101 17.02 E-3 7 1.003 E-3
Kin2 102 £-3 k| 7.8 E-4
Kii3 1.52 E-3 4 {.7H E-3
Kio4 102 E-3 8 &T0 B4
K105 102 2 3 8773 B4
k104 1.62 E-3 4 LTBES
Kig? 102 E3 7.8 E-4
Kioa 192 E-3 7 1E-3
Kiog 2.64 E-3 7 {24 £33
Kifo .64 E3 9 9.6 E-4
Kift 3.64 E-3 4 218 E-3
iz 3.64 B3 3 105 E-3
Ki13 743 E3 1 LS B3
Kii4 823 E3 7 1,184 E-3
Kita &3 E3 ] 2551 B3
Ki6 8.5 £33 7 1,346 E-3
Kif?7 8.29 £-3 1,03 E-3
Kiig 7.4 B3 g 9.285 B4
K113 1A E3 4 3LPEED




TARLO 4.1.3

-

RPN OA OO N®DY

KOLON NO

ICCI,JI): (m™)

IC(1,J)

b ~1 ~d

[ T

6

“STWwwWwwhodDO

.750E~04

6.750E-04

.750E-04
.133E-03
.133E-03
.1323E-03
. 417E-03
.417E-03
.417E-C3
.626E~03

.626E-02
.626E-03
.080E-02
.080E~-02
.08C0E~02
.488E-02
.4E8E-02
.488E-02
.4EEE-02Z

A(I,d)

(g R e R Wy e

L O I C IO T NN B BN

.220E-01
.220E-01
.220E-01
.510E-01
.51CE-CL
.510E~-01
.390E-01
.390E-01
.390E-01
.870E-0%

.870E-01
.870E-01
.400E-01
.400E-01
.400E-01
.060E-01
.060E-01
.060E-01
.610E-01

{ot

KCCI,J): (id )

Kolon Krakteristik Degerleri

D(I,J): (m)

....... 1
KC(I,J) KU(I,J)
1.928E-04 5.200E+00
1.928E-04 5.200E+00
1.928E-04 5.200E+00
6.095E~04 1.645E+00
6.095E~04 1.645E+00
6.095E-04 1.645E+00
9.763E~04 1.027E+00
9.763E-04 1.027E+00
9.763E-04 1.027E+0C0
2.179E-03 4.600E-01L
2.179E-03 4.600E-01
2.179E-03 4.€800E-01
3.086E~-03 3.250E-01
3.086E~-03 2.25C0E-01
Z.086E-02 3.250E-CL
4,25CE-03 2.350E-01
4,2505~03 2.3508-01
4.250E-03 2.350E-01
4.,250E-02 2.3260E-01
D(I,J3) YO(I,J)
1.264E-04 4.500E-01
1.364E-04 5.000E~-Q1
1.364E~-04 5.000E-01
2.695E~-04 4.500E-01
2.695E-04 4.700E-0L
2.695E-04 5.000E-01
3.245E-04 5.000E-01
3.246E-04 5.000E-01
3.246E~-04 5.000E~-01
3.994E-04 4,700E-01
3.994E-04 4.700E~01
3.994E-04 4.700E-01
4.225E-04 5.200E-01
4.225E-04 5.200E-0%
4,226E~04 5.200E~01
4,3%4E-04 5.000E-01
4.394E-04 5.200E-01
4,394E-04 6.500E-01
1.505E-03 9.700E-01



KAT

el e A e e
ORNDWhGVOOJIDW

N Wk J 00

=
¥
3

P b B s b p
[N 6 300 s B Te

w

S
O =

=AW T ] 0O

KOLON NO

IC(I,J)

1.350E-03
1.350E-03
1.350E-03
4.267E-03
4,.267E-03
4.267E-03
6.834E-03
6.834E-083
6.834E-03
1.523E-02
.525E~-02
.525E-02
.160E-02
.160E-02
.160E-02
.975E-02
.S875E-02
.975E-02
.9753E-02

MR NDDNRDN R

A(I.J)

.380E-01
.980E-01
.980E-01
.220E-01
.220E-01
.220E-01
.130E-01
.130E-01
.130E-01
.700E-01
.700E-01
. 700E-01
.260E-01
.260E-01
. 260E-01
.500E~-02
.500E~-02
.500E-02
.510E-01

Ll €5 B €5 €L Rt N NS N 0 I ¢ L B 0 Y

WO W W s

KC

RSN RN RS I PR

(1,J)

3.857E-04
.857E-04
.857E~04
.219E-03
.219E-03
.219E-03
.953E-03
.953E-03
.953E~-03
.357E-03
.357E~03
.357E-03
.171E~03
.171E-03
.171E-03
.500E-03
.500E-03
.300E-03
.500E-03

B s (0 W

mWown o Obh b

D(I,J)

.£37E-04
.H37E-04
.637E-04
.044E-04
. 044E-04
. 044E-04
., 996E-04
. 996E~-04
.996E~04
.250E-04
.250E-04
.250E~-04
.631E-04
.631E-04
.631E-04
.904E-04
.904E-04
. 904E-04
.920E-03

MRS RO RCETNE N S SN

[aadE NENE RO RN 4 BN U I & BT N

DUt O OB b

Ku(1,J)

4.623E+00
4.623E+00
4.823E+00
1.463E+00
1.463E+00
1.463E+00
9.030E-01
9.030E-01
9.030E-01
4.090E-01
.0S0E~01
.090E-01
.890E~-01
.B90E~-0O1
.890E~01
.100E~-01
.100E-01
.100E-01
.100E-01

NN B DD BB A

YO(I,J)

.500E~-01
.700E-01
.000E-01
.500E~-01
.700E~-01
.000E-01
.000E-01
. 000QE-01
.000E-01
.500E~01

.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.000E-01
.500E-01
.000E-01
.050E+00



XAT

T e Rl
ORrNMNO_MUIMIODY

HDWN O] DO

[l SR € BETN & SR O REN I ¢ (R e

KOLON NO

IC(I,J)

BN RN R e

HABANDNO OO

.510E~04
.510E-04
.510E-0C4
.301E-03
.501E-03
.S501E-03
.267E~-03
.267E-03
.267E-03
.042E-02

.042E-02
.042E-02
.525E~02
.525E-02
.525E-02
.160E-02
.160E~02
.160E~-02
.160E-02

A(I,J)

NI~ O OO

Sl SIS N NI [P

.200E~-01
. 200E-01
.200E-01
.010E~01
.010E-01
.010E-01
.820E-01
.820E-01
.820E-01
.380E~-01

.380E-01
.380E-01
.900E~-Q2
.900E-02
.900E-02
.200E-02
.200E-02
.200E-02
.370E-01

XC(1,J)

PP N N N N N

OO AP DDNDDN

B WWWNR N

S e S R N e

.860E-04
.860E~04
.B60E~-04
.146E-04
.146E~-04
.146E-04
.219E-03
.219E-03
.219E-03
.976E~-03

.976E-03
. 976E~03
.357E-023
.357E-03
.357E-03
.171E-03
.171E-03
.171E-03
.171E-03

D(I,J)

.312E-04
.312E-04
.312E-04
.805E-04
.805E-04
.805E-04
.362E-04
.362E-04
.362E-04
.033E-04

.033E-04
.033E-04
.218E~-04
.218E-04
.218E~04
.344E~-04
. 344E-04
.344E-04
.974E~03

OO ULs D D T Ul

OV G OT U U1 D D 1 U1

o RN W W

RN I ol S S N S

7
3

Ku(1,J)

.137E+00
.137E+00
.137E+00
.337E+00
.337E+00
.337E+00
.840E-01
.840E-01
.B40E-01
.210E-01

.210E-01
.210E-01
.190E-01
.190E-01
.190E-01
.350E-01
.550E-01
.550E-01
.550E-01

YO(I,J)

.500E~01
.000E-01
.000E-01
.300E-01
.700E-01
.000E-01
.000E-01
.000E-01
.000E-01
.500E-01

.500E-01
.500E-01
.500E~01L
.500E-01
.500E-01
.700E~01
.000E-01
.000E-01
. 170E+00
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KAT

HNLO;D»UTO*\](D(O

KOLON NO

IC(I,J)

PR DBDNNDOOY

.000E-04
.000E-04
.000E—-04
.933E-03
.933E-03
.933E-03
.556E-03
.556E~-03
.556E-03
. 040E-02

.040E-02
.040E-02
.530E-02
.530E-02
.530E-02
.060E-02
.060E-02
. 060E-02
.060E-02

N D NDN e

A(I,J)

.370E-01
.370E-01
.370E-01
.110E-01
+11I0E~-01
.110E-01
.030E-01
.030E~01
.030E-01
.070E-01

WU, nowmow

WP NN W W

.070E-01
.070E-01
.310E~01
.310E-01
.310E-01
.830E-01
.830E-01
.830E-01
.370E~-01

....... 4
KC(I,J) XU(I1,J)
2.571E-04 1.024E+01
2.571E-04 1.024E+01
2.571E-04 1.024E+01
8.381E-04 3.141E+00
8.381E-04 3.141E+00
8.381E—-04 3.141E+00
1.302E-03 2.022E+00
1.302E-03 2.022E+00
1.302E~-03 2.022E+00
2.971E-03 8.860E~01
2.971E-Q3 8.860E-01
2.971E-03 8.860E~01
4.371E-03 6.020E~01
4.371E~-03 6.020E~-01
4.371E-03 6.020E~-01
5.885E-03 4.470E-01
5.885E-03 4.470E~01
5.885E-03 4.470E-01
5.885E-03 4.470E~-01
D(1,J) YO(I,Jd)
2.107E-04 4,500E-01
2.107E-04 5.000E-01
2.107E-04 5.000E-01
5.016E-04 5.000E-01
5.016E-04 5.000E-01
5.016E-04 5.000E-01
6.411E~04 5.000E-01
£.411E-04 5.000E-01
£.411E-04 5.000E-01
8.935E-04 5.000E-01
8.935E-04 5.000E-01
£.935E-04 5.000E-01
9.910E~04 5.000E~-01
'9.910E-04 5.000E-01
9.910E-04 5.000E-01
1.054E-03 5.000E-01
1.054E-03 5.000E~01
1.054E-03 5.500E-01
2.521E-03 7.700E~-01



MW O J W0

KOLON NO

IC(I,J)

6.750E-04
.750E-04
.750E~-04
.133E-03
.133E-03
.133E-03
.417E-03
.417E-03
.417E-03
.626E~-03
.626E-03
.626E-03
.080E-02
.080E-02
.080E~02
.488E~-02
.488E-02
.488E-02
.488E-02

LWWWN NGO

el e el e SN BN

A(I,J)

.950E-01
.950E-01
.950E~-01
.190E~-01
.190E-01
. 190E-01
.100E-01
.100E-01
.100E-0C1
.680E~01
.680E~-01
.680E-01
.240E-01
.240E-01
.240E-01
.400E~-02
.400E-02
.400E-02
.490E-01

W Wwwddd OO,

WWWOWEF e

XKC(I.,J)

XU(I1,J)

FWwWwwwwww

1.929E~-04
1.929E-04
1.929E-04
6.095E-04
6.095E~-04
6.095E-04
9.763E-04
9.763E-Q4
9.763E~-04
2.179E-03
.179E-03
.179E-03
.086E~03
.086E~-03
.086E~-03
. 250E-03
.250E-03
.250E-03
.250E-03

BB D N W W N

D(I,J)

.312E-04
.212E-04
.312E-04
.499E-04
.499E-04
.499E-04
.965E-04
.965E-04
.965E~-04
.578E-04
,578E-04
.5378E-04
. 7T63E-04
.763E-04
.763E~04
.896E-04
.B96E-04
.896E-04
.455E~03

WD NDMNE -

[aalE NI S RO RE O RS, IS, BT Nt N

O UL OOV G R O s

4.550E+00
4.5350E+00
4.550E+00
1.440E+00
1.440E+00
1.440E+00
8.990E-01
8 .990E-01
8.990E-01
4.030E-01
.030E-01
.030E~01
.840E~01
.840E-01
. 840E-01
.070E-01
.070E~-01
.070E-01
.070E~-01

BNOAN DN NN NN DA

YO(I,J)

.500E-01
.700E-01
.000E-01
.500E-01
.700E-01
.000E-0O1
.000E~-01
.000E-01
.000E~-01
.500E-01

.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.000E-01
.500E-01
.000E-01
.050E+00
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IC(

HFOWWoOrommoE e

WWwwWwwwkRE

A(

WU o Oy s

5
5
5
2
2.
2
2
2
2
1

I,J)

.600E-03
.600E-03
.600E-03
.546E-03
.546E-03
.546E~-03
.100E-03
.100E-03
.100E-03
.933E-02

.933E~02
.933E~-02
.071E-0Q2
.071E~-02
.071E-02
. 949E-02
.949E-02
. 949E-02
. 949E-02

I,3)

. 740E-01
. 740E~-01
. 740E-01
.800E-0C1
BOOE-01
.800E-01
.100E-01
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1.952E-03 9.110E-01
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6.171E-03 2.880E-01
6.171E-03 2.880E-01
6.171E~03 2.880E-01
8.500E-03 2.090E-01
8.500E~03 2.090E-01
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5.039E-04 4.700E-01
5.039E-04 5.000E-01
5.988E-04 5.000E~-01
5.988E~-04 5.000E-01
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7.239E~04 4.500E-01
7.239E-04  4.500E-01
7.239E-04 4.500E-01
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.039E~-02
.530E-02
.530E~-02
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.360E-01
.100E~-01
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.020E~-01
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.310E-01
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.820E-01
.820E-01
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8.380E~-04 3.141E+00
8.380E-04 3.141E+00
1.301E-03 2.022E+00
1.301E-03 2.022E+00
1.301E-03 2.022E+00
2.970E-03 8§ .860E~01

2.970E-03 8.860E-01
2.970E-03 8.860E-01
4.371E-03 6.020E-01
4.371E-03 6.020E-01
4,371E-03 6.020E-01
5.884E-03 4.470E-01
5.884E-03 4.470E-01
5.884E-03 4,470E-01
5.884E-03 4.470E-01
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2.107E-04 4.500E~-01
2.107E-04 5.000E-01
2.107E-04 5.000E-01
5.016E-04 5.000E-01
5.016E-04 5.000E~-01
5.016E-04 5.000E-01
6.411E-04 5.000E-01
6.411E-04 5.000E-01
£.411E-04 5.000E-01
£.,935E-04 5.000E-01
8.9335E-04 5.000E-01
£.935E-04 5.000E~-01
9.909E-04 5.000E-01
9.909E-04 5.000E-01
S.909E-04 5.000E~-01
1.053E~-03 5.0060E-01
1.053E~-03 5.000E-01
1.053E-03 5.500E-01
2.520E-03 7.700E-01
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.940E~-01
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1.928E-04 4.549E+00
1.92BE-04 4.549E+00
1.928E-04 4.549E+00
6.095E-04 1.439E+00
6.095E-04 1.439E+00
6.095E-04 1.439E+00
9.763E-04 8.980E-01
9.763E-04 8.980E-01
9.763E-04 8.980E-01
2.178E-03 4.020E-01
2.178E-03 4,020E-01
2.178E-03 4.020E-01
3.085E-03 2.840E-01
3.085E-03 2.840E-01
3.085E-03 2.840E~01
4,.250E-03 2.060E-01
4.250E-03 2.060E-01
4.250E-03 2.060E~-01
4.250E-03 2.060E-01
D(I,J) YO(I,J)
1.312E-04 4,.500E-01
1.312E~04 4,700E-01
1.312E-04 5,000E-01
2.499E-04 4.500E-01
2.499E-04 4.700E-01
2.499E-04 5.000E~-01
2.965E~04 5.000E-01
2.965E-04 5.000E-01
2.965E-04 5.000E~01
3.577E~04 4.500E-01
3.577E~04 4.500E~01
3.577E-~04 4.500E-01
3.762E-04 5.500E-01
3.762E-04 5.500E~01
3.762E-04 5,500E-01
3.895E-04 5.000E-01
3.895E-04 5.500E-01
3.895E-04 7.000E-01
1.452E~-03 1.050E+00



BAG KiIR!S REDORLERININ BULUNMASI

Yapini tasiyici sistemi perde-gergeve oldugundan
KAYNAK [4]1'de belirtildigi gibi yapr bir perde ve Kayma
gercevesinden olugsan fiktif bir duruma indirgenir. Kayma
gercevesi ile perde her kat hizasinda bir bagd kirigsi ile

birbirine baglanir.

Bu bag kirislerine ait toplam Ki degerleri tablo
4.1.4 tablosunda perdelere komsu 11, 12, 15 ve 16 nolu

kolonlara ait Ki degerlerinin toplanmasiyla tablo 4.1.5'de

Toplam Ki olarak verilmistir. Ayni tabloda Ri dedgerleride

yer almaktadir.

Tablo 4.1.4'de verilen Toplam K ve Kideﬁerleri

asagidaki gibi hesaplanzir.

Toplam K=Kac +Kab +Kad +I<af

w=(1l+b 2a) wl=1+ba I2=1+3b 2a

Ki=6%Kac [y »ypl-ypl2x(Kacxy+Kafi ) /2xTOPLAM Kl
Tablo 4.1.5' deki Ri dederleri

Ri=Toplam Ki+D(I)*h2 olarak hesaplanmistair.

DI)=% DI,J> (J=1 22)
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.743E~-02
. 743E-02
.027E-02
.134E-02
.134E-02
.188E-02
L221E-02
.221E~-02
.279E~02

.304E-02
. 304E-02
,315E~02
.323E-0C2
.323E-02
.331E-02
. 336E~-02
.336E-02
.336E-02

NN N B

YU ~I~J00 U hwow

Ki Degerleri.

TOPLAM Ki: (m >

KOLON NO

TOPLAM K

.103E-03
.490E-03
.490E-03
.476E~-03
.461E-03
.461E-03
.259E-03
.057E-083
.057E-03
.839E-03

L 262E-02
.262E-02
.461E-02
.660E~-02
.660E-02
. 914E-02
.168E~-02
.168E~-Q2
.168E~-02

OO0

Xi

3.817E-02
4.211E-02
4,211E-02
4,909E-02
5.355E-02
5.355E-02
5.613E~-02
5.813E~02
5.813E-02
6.257E~02
.505E~02
.505E~02
.624E-02
.715E~-02
.715E~02
.B03E-02
.871E~-02
.871E-02
.871E-02



KOLON NO....... 15
XKAT TOPLAM X Ki
NO
i9 3.627E-03 7.076E~03
18 4.910E-03 8.016E-03
17 4.910E-03 8.016E-03
16 8.064E-03 9.056E~-03
15 1.122E-02 9.511E-03
14 1.122E-02 9.511E~03
13 1.598E-02 9.857E~03
12 2.075E-02 1.004E~02
11 2.075E~02 1.004E~-02
10 2,.858E-02 1.022E-02
9 3.642E~02 1.032E~02
8 3.642E~02 1.032E-02
7 4,.390E~02 1.03BE~02
6 5.138E~02 1.042E~02
5 5.138E-02 1.042E~-02
4 6.691E-02 1.048E-02
3 8.244E-02 1.052E-02
2 8.244E~-02 1.052E-02
1 B.244E-02 1.052E-02
Ri:(m > TABLO 4,1.5
KAT NO TOPLAM Xi
19 7.256E~02
18 8.134E~02
17 8.134E-02
18 9.435E~-02
15 1.0178~01
14 1.017E-01
13 1.062E-01
12 1.094E~-01
11 1.094E-01
10 1.160E-01
9 1.196E~01
8 1.196E-01
7 1.213E~-01
6 1.226E-01
5 1.226E-01
4 1.239E-01
3 1.249E-01
2 1.249E-01
1 1.249E-01

KOLON NO

TOPLAM X

3.483E-03
3.933E-03
. 933E-083
.006E-03
.Q79E~-Q3
.079E-03
.159%E~-03
.239E-03
. 239E~03
.158E~02
1.492E-02
1.492E-02
1.720E-02
1.949E-02
. 949E~02
. 270E-02
.591E-02
.591E-02
.591E-02

H OO0 W

A DB

Ri Degerleri.

Ri

.575E-01
.663E-01
.663E-01
.432E-01
.505E-01
.505E~-01
.817E-01
-.849E-01
. 849E-01
. 259E-01

WA DD DN N -

. 295E-01
. 295E-01
.431E-01
.444E-01
.444E-01
.535E-01
.545E-01
.545E-01
. S74E+00

HWwwwwwww

NNNNDDODNNDN

Xi

1.249E~02
1.37BE-02
1.378E-02
1.593E-02
.731E-02
. 731E~-02
.829E-02
.901E-02
.901E~-02
.039E~02
.115E-02
.115E~02
.150E-02
.177E~-02
.177E~02
.205E~-02
L 227E-02
.227E-02
.227E-02

[ e e e Lo



4.2 YAPI OZEL PERIYODUNUN BULUNMASI

katin

bity ik

oranit

Fi=Mi

Yapi: dogal periyodunun bulunmai

yatay

deplasmana orani tahmin edilir.

ylkler

altinda

Tablo 4.2.1 de verilmistir.

Her kat hizasinda o

¢arpildidinda dis yatay kuvvet bulunmus olur.

*¥didmax

kuvveti,

katin

Fi, Mi

ctmektedirler, Dis

verilmistir.

TaBLD 4.%.1 SECILEN DEPLASMAN

XAT
NO

19
18
17
16
15
14
i3
12
11
10

PNOHMNMNOO N DO

ORANLART

.97
.92
.83
.78
.72
.63
.58
.51
.45
.39
.33
.28
.23
.17
.12
9.000001E-02
.04
.01

ve

ktitlesini

yatay

igin ilk ©&nce her
yapacaglr deplasmanlarin en
Bu degerler
katin kitlesi ile deplasman
di, i katina ait dis yatay
ve deplasmanini ifade
yitkler tablo 4.z2.2'de
TARLO 4.2.2 DIS YUKLER (KND
F( 19 Y= 649.87
F( 18 )= 762.8856
F( 17 )= 723.5616
F( 16 )= 662.7633
F( 15 )= 632.112
F( 14 )= 583.4881
F( 13 )= 515.5542
F( 12 )= 479.1786
F( 11 )= 421.34867
F( 10 )= 379.5075
F( 9 )= 335.5638
F( 8 )= 28B3.9386
F( 7 )= 243.8492
F( 6 Y= 202.6737
F( 5 )= 149,8023
F( 4 )= 107.0808
F( 3 )= 81.30601
F( 2 )= 36.136
F( 1 )= 9,034001



Fiktif siztemin ig kuvvetlerinin hesabinda 19, deresceden
hiperstatik olan sistemdse hiper =zstatik Bilinmsysnler

olarak perdenin baglant: Ririzleri wve temelin hemer

[

istiindeki Mpi momentleri alinabilir. Izostatik Szas
siatemde diz yltklerden ve {i=Mpi ylklemslerinden meydana
gelen g kuvvetler kullanilarakX wvirtuel is teoremindsn
Vi,i-1, Vi,i, Vi.,i+1, ¥VWi kat=saygilary bulunmusztur.

Table 4.2.3'de

By kat=zayirlar her zatirinda fig =lemany olan kir matris

olustururlar. Bu katzayilar
Yi,i+1l= —-1-Bi Vi.i=hsTIpi +1-Fi+i-Bi-1
Vi,i-1=-1-Bi-1 VVi=~Ti(h§221p1+hf8i—hxﬁi—1>—(Fi—1.thi*1}

Ti, i katina ait toplam dis kesme kuvvebtlesridir, 1 katinin

fiztiindeki Adiz yatay kuvvetlerin toplanmasiygla slde odilir.

(V3 {21={VYVY3 zeklinde 1ifads =dilean 19 bilinmeyenli

denklemin cdziimll gerskmektbedir.

Tablo 492323'deki matrisz Gauzsz-Jardon =leminazyonu il=
fiogen matrise indirgenmiz ve buwlunan ¥ degerleri  tablo

4.2. 4" 'de verilmistir. Bu degerlerden faydalinaral

ME(I > =X(IY-X(I+13+T{(I2>h

ME (T y=ME (T y=%ZKi ~Ei

QF (I} =(X(I+1X-X(I»+MK{I>>-h
QRCI»=T(I»-QF (I

degerleri hezaplanarak table 4.2.8'de verilmiszstir,



[

Her kata a2it yatay deplaszman, o kat hizaszinda
gergeve toplam kesme kuvvetinin kolonlarmin btoplam D

Fayisinin balimit ile 2lde edilir.

di=QD(I¥»D(I) Bu di ~dmasx degerlert tablo 4.8.6'da

verilmiztir.

Yapinin agiszal hiz W =T ({Fi»d
hagintizindan bulunur. Bu dedgsr tablo 4.2.8'%%in  =onunda

verilmistir,

I¥inci adamda Fi daig yitkleri, table 4.2.68'dski 4 ~dmax

degderlert kullanalarak Fi=Mixdi.dmax (fadezl yardimiygla
tekrar hesaplanmiztir, (Tableo 4. 2.7) EBir fSneeski  adimda

yapilan izlemler aynen telrarlanarak katzayilar matrist

tablo 4.2.82, ¥ bilinmegenler! btablo 4.2.9 ve fikiif yapa
i¢ kuvvellseri tableo 4.2.10'da  wverilmistir, Baha =onra
table 4.2.41'den w hezaplanm s Ve Birinci adimda

hezaplanan dederiyles arazindali farkin ook kilciik oldugu
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TABLD 4.2.&

KAT
NO

19
18
17
16
15
14

9
<

1z

e
O -

N W GO~ 0

Deplasman Oranzi

d d/dmax

.1439936 1

.1370473 . 9517599
.129946 .9024425
.1225969 .8514053
.1149768 .7984857
.1070301 . 7432977
9.874001E-02 .685725
9,.018026E-02 .6262796
B8.134662E-02 .5649322
7.230622E-02 .5021488
6.312368E-02 .4383784
5.391503E-02 .3744265
4.478763E-02 .311039
3.588525E~-02 .2492142
2.737286E-02 .1900978
1.945916E-02 .1351391
1.240754E-02 ,0861673
6.532919E-03 4.536951E-02
2.231366E-03 1.549629E-02

TABLID 4.2,

F(
F(
F(
F(
F(
F(
F(
F(
F(
F(
F(
F(
F(
F(
F(
F(
Fo
F(
F(

-

(KN)

DIS YUKXKLER

19 )= 649.87
18 )= 748.540:
17 )= 709.753
16 )= 679.8556
15 )= 647.0928
14 )= 602.3685
13 )= ©561.1562
12 )= 517.4134
11 )= 466,73
10 )= 423.4872
9 )= 377.1895
8 )= 322.1641
7 )= 270.8808
6 )= 219.6051
5 )= 167.5123
4 )= 120.59

3 )= 77.84354
2 )= 40.98681
1 )= 13.99935



Tapt 4,.2.3 KATSAYILAR MATRISI

V(I,I-1) V(I,I) V(I,I+1) VV(I)
o .28067841 —~.635324 —-19222.62
—-.635324 3.627658 —2.820875 -60408.68
—-2.820875 5.813209 ~2.820875 ~1863.952
-2.820875 5.821189 ~2.828854 -1685.732
-2.828854 5.903915 ~-2.903601 ~2941.544
—2.903601 5.978651 ~2.903601 —~456.4727
~2.2903601 5.989662 ~2.914602 -129.8201
—~2.914602 6.120963 =3.034902 —-2071.793
—3.034902 6.2412863 ~3.034902 1507.039
—-3.034502 6.274787 ~3.068426 14%9.931
—-3.068426 6.74989 —3.510003 =-5755.1
—3.510003 7.191467 —-3.310003 4198.968
-3.510003 7.231234 -3.549876 4335.084
—3.549876 7.713352 —3.9%92016 —-487.0869
—-3.992016 £.155492 —-3.992016 7385.792
—-3.992016 8.,275318¢ —-4.111842 7035.543
—4.111842 10.29653 -6.01323 -4877.862
—-6.01323 12.19792 -6.01323 14518.15

-6.01323 12.53239 0 14794.85



TAELD 4.Z.% X BILINMEYENLERI
X( 19 )= 4057.024
X( 18 )= 5996.025
X( 17 )= 5691.626
X( 16 )= 6670.098
X( 15 )= 6202.023
X( 14 )= 4150.187
X( 13 )= 2180.461
X( 12 )=-940.1921
X( 11 )=—-5303.058
X( 10 )=-8714.526
X( 9 )=—-13150.24
X( 8 )=-18825.46
X( 7 )=-25131.55
X( 6 )=-32900.86
X( 5 )=—42455.77
X( 4 )=-53796.6
X( 3 )=—67841.82
X( 2 )=—85349.85
X( 1 )=-91037.28

TABLD 4.2.11 deplasman Oran:

d a/dmax
.1480047 1
.1409696 .9524672
.133777 .9038701
.126331 .8535608
.1186032 .8013475
.1105315 . 7468105
.1020933 .6897979
9.335834E-02 .6307796
£.431789E-02 .5696974
7.503816E-02 .5069984
€.558444E-02 .443124
5.607688E-02 .3788858
4.662876E-02 .3150492
3.739263E~-02 .2526449

. 2.854424E-02 .19285604
2.030514E-02 .1371926

-1.295406E-02 8.752468E-02
6.823867E-02 4.610574E-02
2.331763E-03 1.575465E-02
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4.5 DEFREM KUVVETLERINIW HESARI

Yap: dodgal periygody T==. 483 (an? olarak
bulunmustur, Yapr Ve zenin katzayirlar:y azadgrda

verilmiztir.

C=ColEL C=0.028 oplarak bulunmustur. &ncak
C=0.028<Co2=0.08 oldugu igin C=0.08 alinmiztair.
e

Yapiya deprem snasainda etkiyen y=rgek yatay

kuvvetler C=0.08 deprem katsayisi
ifadeden hesaplanarak ve tablo 4.3.1'de verilmistir.

kullanilarak asagidaki

Fi=FxWihi 7ZWihi F=Cxx¥W

Burada F yapiya etkiyen toplam yatay ¥uvvet, hi ise bina

temelinden i kat hizasina clan ytksekliktir.

TABLO 4.3, 1 DIS YUKLER (KN

F( 19 )= 627.3128
F( 18 )= 719,2242
F( 17 )= 679.2673
F( 16 )= 649.0893
F( 15 )= 617.5822
F( 14 )= 576.4101
F( 13 )= 540.482
" C....DEPREM KATSAYISI F( 12 )= 503.68
F( 11 )= 461.7067
F( 10 )= 428.4616
DEPREM BOLGESI-1.....Co=0.1 F( 9 )= 393.42086
YAPI TIPI KATSAYISI..... X=0.8 gg 3 )= 349.7072
YAPI ONEM KATSAYISI.....I=1 (6 %: 309.7173
ZEMIN HAKIM PERIYODU..... To=0.35 FC s ): 268.6117
YAPI PERIYODU.......0on... = 2.4222 [ = 223.8431
SPEKTRUM KATSAYISI...S=1/(0.8+T-To) L( % )= 181.3403
F( 3 )= 137.691
F( 2 )= 91.79398
F(1 )= 45.89698



- &:E: -

4.4. OTELENME DURURMUNDA DEPREM HESABI

Dig Kuvvetlerden ve Ri katsayilarindan faydalinarak
birinci ve ikinci adimlarda yapildigdi gibi yeni katsayilar

matrisi bulunmus ve tablo 4.4.1'de verilmistir.

KAT No _ B
I= Vil.1)> v.2)> a le ‘v"\/(:l.)—1
I= V(2.1 V(2.2 V(2.3) X2 V(2>
I= V(3.2) V(3.3) V(3.4)

% =
I=18 V18.17) V(18.18) V(18.19) 18 | vV(18)
I=19 B V(139.18> V(19.191_ FXl% L_\1‘*»7(19_).

Bu katsayilardan hesaplanan X bilinmeyenleri

Tablo 4.4.2'de, fiktif yapiya ait i¢c kuvvetler de Tablo
4.4.3'de verilmistir. Daha Sncede yapildig: gibi fiktif
cergeveye gelen toplam kesme kuvvetleri QD(I), D(I)>
katsayilarina boélindiginde her kat hizasinin yatay yer

degistirmesi d, tablo 4.4.4'de verilmistir.

Toplam perde kesme kuvvetleri QP(I) perde atalet
momentleri oraninda paylastirilarak Tablo 4.4.8'de

verilmistir.

Cergeveys gelen  foplam  ¥essms  Kuvvebhi QNI izes
kolonlara D(I,J3Y ~D(I} oraninda payglastirilarak kolon

kesme kuvvetleri bulunmustur. Tablo 4.4.6



£

ST 112%1
11 268€1

T8 LY LY~

9 '%0L9
68°'690L

6LV CEY—

P9s°6%CP
LGT*B6TY

E9L LTIES—

T80 LGLT
269°668T

TLL 0961~

186 80%
8PCY LET

bLS TEET-
¥28°60T1T1~
8L6'EGET-
97" 08&T19-
98 L6961~

(I)AA

0]
"€ZET0° 9~
€2e10° 9~
ZP8T1T " %-
910266 '€~
910266 "€~
9.L86%S5 €~

£00079° €~
€000TS "€~
92%890° €~
206%€0 "€~
¢06PEQ €~
209%16°'C-
109€06° 2~
T09€06° ¢~
688287 C~
gLBOTCB T~
cL80¢28"'ZT-
PTESE9 " —

(I+I°1)A

ISIYIVYN YVYTIAYSLY)

6€€6'¢CT cCceT0 "9~
T6L6T°CT CZETO 9~
€G96Z°0T Z¥B8TIIT P~
gTEGLZ '8 910266 €E-
T6HGCST'8 910766 °'E—
CGEETL"L 9LB6PS E-

YETEC L €000TIG €E-
LOFTIET "L E000TG E€-

686%L°9 97%¥89Q €~
LBLYLE'9 TCO6%EQ ' E~-
€921%¥2°'9 206¥%E€0°€~—
€9602T7°'9 ¢09%16°C-
299686°'¢ T109£06° 27—
1998L6° 6 T09€E€06 "' 7T~
§16€06°'S $L88L8 T~
68T1728°S GLBOZB 'Z-
60T€cTI8°G GL80T8 7-
8G69.L29°¢€ PCEGQES "~
1$8L908° 0]

(1'1)A (I-I‘I)A

Tk DT

8€ ' GLSTIB6-=(
19°68268-=
69°2¢CLI—=
96 16L2S~
97 '9Z11¥-
9L 'SZVIE-
€°'829€C~
66 06ELT-
LE'B98TTI-
£60°879L-
970" EEP -
1EEy  TPE~
9Z%* LEST
90¥% " 60€E?P
9GG " 8LTY
$LO ' E¥SI9
GZ'BEGS
L¥PE 0086
LLS'9T6E

it

i

nunu
ot
PN SN SN SN SN NN

il

wouononn
PN N SN N SN N SN N N N

THHTINIATINNIIIE X

QA0SO T O A

X
)X
)X
)X
)X
)X
)X
)X
)X
X
)X
X
)X
)X
)X
)X
)X
)X
X

SRR TR v 1= L



IIAAAQY ENSEA SIa" " """ (I)lL

—_

.HIJ-..

£

ILIIAANN THSHEA FAHOYAO' ' (1)ad

IIIAANY TWSHEI AQ¥HAL "' (1)d0

IINSWOW SIYIY o¥g " "' "' (I)JH

IINAWOW AWA" """ (I)¥K
£0+T699" 1 $0+HE0T T €0+3S08 " L T EO+ATES'S €0+d¥LE T T
£0+3P0Z" € €0+IG560°6 EO0+HEGL "L 2 E0+E€89° 1 €0+d9L0°9 2
E0+HLGE ¥ PO+ELEZ" T £€0+3899° L € €0+388Z "¢ €0+E6LE 'S - €
€0+TEQT G YO+EELY " T £0+J0EG " L ¥ EO+HEEL'T €0+dL6L"Y 4
E0+EE0L"S v0+d209°T E0+E6VE " L S €0+38V6°C €o+dalov ¥ S
€0+ETOT 9 YO+AVIL'T EO0+ESTT L g €0+I¥ST € EQ+ATLE € 9
E0+EBLT'9 YO+39LL' T £0+39608°9 L €0+H08¢° € E0+AILS '€ L
E0+TZIE 9 PO+I6EL T €O+A9%S "9 8 €0+3SST € EO+EIBE’E 8
€0+HEEE' 9 PO+ASTL T €O0+AL6T"9 6 E0+EILT € €0+3120°¢ 6
£0+HZ60°9 PO+HATIL T EO+HEOB"'S 01 E0+H0ST€ €0+H59°2 0ot
€0+H2G9°S PO+ATLY ' T EO+ISLE S 11 €0+3166°C €0+d¥8L" T 11
€0+H86¥ S PO+HCED ' T €O+IETE6 ' ¥ z1  €0+d0%S°T E0+HAEGE T (A
£0+H0GT S PO+H99E" T £0+360% " ¥ €T EO+ITEV ' T €0+38L6" 1 et
CO+A6EL ¥ PO+ILIT T £0+H698 "€ 57  €0+HT186°1 €0+3888 " 1 A
CO+HE0ES ¥ PO+IAOTIT T €0+3Z6Z € g1 €0+dv68° 1 €0+366€°1 ST
€0+IT20"'¥ $O+HLEO" T €0+HSLY ' T 91  €O+HEEIB8"1 ¢0+d2t9°8 91
€0+A0¥E "€ £0+36Z8°9 £0+H920° 7 LI ~ tO+d896°6 E0+3620° 1T L1
€O+HALTT € €0+8L6G6"9 EO+ALYE T 81 TO+A6T9°6 CO+d9€B " € 81
€0+¥QTAR"T CO+HAZIT'S ZO0+HELT 9 61 TO+IBIP "6 Z0+dSPT €~ 61

8N - ) ﬁ ON CND (N
) 2
e " (1 op (DL Lo (1)ad (1)dd CL¥X
jaeTaisel 31sey tdex JTIAld ooty CUTEY



71

¢

20-4808619° 1

£€0—d8CO0BEE"C

€6ZLP0° €0-4997928°'9
20-ALL69G6'8 CO-H6%8T6TT
ZTILOOPT® TO-U98LIZO'T
PCPO6T' CTO-HGT9GES'T
PLLLOST' TO-ATTEYOL'E
¥8TIS6TE" TO-HSZHIT9'¥
88YEGE" TO-HT9ZSEG"G
60L9LYY* TO-HA9LITI¥ 9
88ZETITS’ <TO-HEIS08E'L
SHPBIELS® TO-HGGS08T°8
ZEEVES" $6S5ST60°
1858269 L0O000T "
99%E6FL" 909180T"
€EGEE08” 6GS6STT"
»HP0SS8” LIPETT"
8¥¥8%06 " TGO090ET"
E6¥6256" 98PGLET "
T 66EEVPT "

XeWp/p P

‘uedg urwseiTdsd

B =

TO+H6CL" T
TO+HEC6C " L
TO+dGSGP "9
TO+H9SL 'S
TO+dT8Z"S
TO+HG9L" P
TO+HIGC "%
TO+HLSO " ¥
10+46¢9°¢€
T0+3%81°¢€
TO+ETPEE
TO+HCZLB' T
TO+HELE " T
T0+3992° ¢
T0+HB8L9 T
TO+dSE0" T
TO+UGSEC" T
00+d%09 " ¥
00+d¥LL €~

Z-—-Jad],

CN2D

E0+dLPT T
£0+dE00° 9
E0+HCTIE"S
E0+d6EL" P
E0+d8YE " ¥
E0+3ETZ6 ' E
E0+HEES €
E0+HIPE"E
£E0+H586°C
£€0+H2¢9°¢
E0+HTIGL" T
€0+HG9E "2
E0+dPG6° T
E0+3698° 1
£0+H28E " T
20+d6816°8
E0+dLTO" T

"C0+d06L° €

CO+HLOT "€~

1-Jedr

TEETLEAANY HWSHY HAQYIAJ

oo FM N A

ON IV¥X

.M. [ ‘_.\4 L3 W.

CUEsL



-7

ol

TABLD 4.4.5  OTELENMEDEN GELEN KOLON KESME KUVVETLERI

(KN>

KOLON NO........ 1 KOLON NO........ 2
KAT NO KESME KUVVETI KAT NO KESME KUVVETI
19 18.52667 19 35.81731
18 18.94156 18 36.61942
17 19.860935 17 37.91046
16 40.21528 16 75.2675
15 42.01679 i5 78.63923
14 43,94762 14 82.25298
13 54.84207 13 101.3041
12 56.83007 12 104.9763
11 58.43071 11 107.933
10 73.39678 10 133.2315
9 74.00198 9 134.32301
5] 73.75611 8 133.8838
7 76.5416 7 138.2132
6 73.59213 6 132.8873
5 68.78477 S 124.2065
4 64.05898 4 115.2304
3 53.62635" 3 96.46397
2 39.44264 2 70.95006
1 70.37465 1 136.5408



KOLON NO........ 3 KOLON NO........ 4
KAT NO  KESME KUVVETI KAT NO KESME KUVVETI
19 17.82037 19 28.61854
.8 18.21945 18 29.25943
17 18.86178 17 30.29099
16 41.85673 16 74.,84967
15 43.73177 15 78.20268
14 45.7414 14 81.79637
13 56.80192 13 108.3156
12 58.86096 12 112.242
11 60.51881 11 115.4033
10 74.11346 10 164.1963
S 74.72458 9 165.5503
8 74.4763 8 165.0002
7 76.39671 7 179.4906
6 73.45282 6 172.5741
5 68.65456 5 161.3008
4 63.33005 4 153.6599
3 53.01612 3 128.6349
2 38.99381 2 94.61205
1 92.30534 1 117.8834



KOLON NO..... ... 5 KOLON NO........ 7
KAT NO KESME KUVVETI KAT NO KESME KUVVETI
19 17.82037 19 100.81
18 18.21945 18 103.0676
17 18.86178 17 106.7013
16 37.29054 16 143.7902
15 38.96103 15 150.2315
14 40.75143 14 157.1352
13 50.09449 13 171.3181
12 51.9104 12 177.5283
11 53.37247 11 182.5285
10 65.75204 10 192.5884
9 66.29421 9 194.,1764
8 66.07395 8 193.5313
7 68.15573 7 190.9012
6 65.5294 6 183.545
5 61.24873 5 171.555
4 56.79877 4 154.5347
3 47.54853 3 129.3672
2 34.97235 2 95.15064
1 68.03661 1 996.9352

KOLON NO........ 6 KOLON NO........ 8
KAT NO KESME KUVVETI KAT NO KESME XUVVETI
19 34.93445 19 103.2006
18 35.71678 18 105.5117
17 36.97599 17 109.2316
16 64.9115 16 186.0796
15 67.81931 15 194.4154
14 70.93585 14 203.3494
13 80.62425 13 225.214
12 83.54685 12 233.3779
11 85.89998 11 239.9511
10 99.91444 10 264.6253
9 " 100.7383 9 266.8073
8 100.4036 B8 265.9209
7 102.2789 7 264.9796
6 98.33762 6 254.7688
5 91.91378 5 238.1262
4 83.55076 4 215.6196
3 69.9437 3 180.5038
2 51.44419 2 132.7621
1 157.6766 1 613.0309



AT

KOLON NO...... e 9 KOLON RO....... .11
KAT NO KESME KUVVETI XAT NO KESME KUVVETI
19 58.92132 19 52.99938
18 60.24082 18 54.18619
17 62.36464 .17 56.09655
16 113.3638 16 ' 96.41223
15 118.4422 15 100.7312
14 123.885 14 105.3601
13 175.7109 13 120.683
12 182.0803 12 125.0577
11 187.2087 11 128.58
10 240.0005 10 143.9819
9 241,974 9 145.1691
8 241.1755 8 144 .6868
7 254.1123 7 145.0052
6 244.3203 <3 139.4176
5 228.3602 5 130.3102
4 209.4965 4 118.3502
3 175.377S 3 99.07571
2 128.992 2 72.87103
1 249,982 1 322.5076

KOLON NO........ 10 KOLON NO........ 12
KAT NO KESME KUVVETI KAT NO KESME XUVVETI
19 32.9378 19 44.11628
18 33.67543 18 45.10424
17 34.86266 17 46.,69441
16 58.86802 16 126.8236
15 61.50511 15 132.5049
14 64.33148 14 138.594
13 72.46384 13 187.0307
12 75.09061 12 193.8105
11 77.20558 11 199.2692
10 B8.53922 10 287.7801
9 89.26929 9 290.153
8 88.97269 8 289.1889
7 90.25244 7 312.6143
6 86.77464 6 300.568
5 81.10614 5 280.9336
4 73.59348 4 269.9983
3 61.60805 3 226.0264
2 45.31325 2 166.2443
1 154.1228 1 196.6749



13 KOLON NO........ 15

KOLON NO.......
KAT NO KESME KUvveETI KAT NO KESME KUVVETI
19 38.03128 19 84.75541

i8 86.65346
18 38.88297

17 40.2538 17 89.70846

16 58.39051 16 143,8797
135 150.325

15 61.00621
14 63.80966 14 157.233
13 70.16607 13 183.9896
12 72.70956 12 190.6591

11 196.0291

11 74.75746

10 211.8841
10 80.45345
9 81.11684 9 213.6312

8 212.9214
8 80.84732

7 213.3602
7 80.25458

6 205.1385
6 77.16203

5 191.738
5 72.12147
4 65.09408 4 175.0907
3 54,49286 3 146.5754

2 40.07996 2 107.80Q75
1 303.5696 1 517.1718

KOLON NO. .. ..... 14 KOLON NO........ 16
KAT NO KESME Xuvveri KXAT NO KESME KUVVETI
19 56.92467 19 47.8515
18 58.19947 18 48.92311
17 60.25131 17 50.64791

16 120.422

16 77.16261

15 80.61923 15 125.8165
14 131.5982
14 84.32398
13 91.06552 13 186.5239
12 193.2853
12 94,36661
11 97.02449 11 198.7292
10 103.0569 10 247.9025
9 103.9066 9 249.9466
8 103.5614 8 249.1161
7 102.5687 7 261.1761
6 98.61624 6 251.1118
5 92,1742 5 234.7081
4 83.08424 4 221.3053
3 69.55315 3 185.2635
2 136.2629
2 51.15694
1 415.6079 1 205,0918



KOLON NO........ 17 KOLON NO........ 19
KAT NO KESME XKUVVETI KAT NO KESME KUVVETI
19 51.58671 19 35.80373
18 52.74197 18 36.60554
17 54.6014 17 37.89608
‘16 68.44806 le 75.19289
15 71.51431 15 78.56127
14 74.80064 14 82.17144
13 80.38772 13 101.1689
12 83.30174 12 104.8362
11 85.64798 11 107.789
10 90.54229 10 133.0293
9 91.28887 9 134.1263
8 90.98556 8 133.6806
7 89.99887 7 137.9959
6 86.53084 6 132.6783
5 80.87826 5 124.,0112
4 72.86455 4 115.0554
3 60.99784 3 96.31751
2 44 .86443 2 70.84235
1 412.2411 1 136.3538

KOLON NO........ i8 KOLON NO........ 20
KAT NO KESME KUVVETI KAT NO KESME KUVVETI
19 12.3167 19 21.56917
18 12.59253 18 22.0522
17 13.03648 17 22..82966
16 30.54571 16 66,7917
15 31.91406 15 69.78375
14 33.38062 14 72.99055
13 52.67947 13 102.8415
12 54.58908 12 106.5695
11 56.1266 11 109.5711
10 64.7597 10 160.0064
9 65.29368 9 161.3258
8 65.07675 8 160.7898
7 73.93346 7 174.2019
6 71.0845 6 167.4892
5 66.44095 5 156.548
4 62.16375 4 150.161
3 52.03977 3 125.7058
2 38.27569 2 92.4577
1 59.33916 1 120.2214



KOLON NO

KAT NO

19
18
17
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15
14
13
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19
18
17
16
15
14
13
12
11
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21

~J

fax]

KESME XUVVETI

28.
29.

30

74.

78
81
10
11
11

61854
25943
. 29099
84967
.20268
. 79637
B.3156
2.242

5.4033

164.1963

165

165.
i79.
172.

lel
153
128
o4.
117

-----

.5508
0Qo2
4725
55867
.2845
.5142
.5129
52229
.8366

KESME KUVVETI

17
18

18.
37.
38.
40.
50.

51

53

65
66.
66.
68.
65
61.
56
47
34.
67

.82037
.21945
86178
29054
96103
75143
09449
.9104
.37247
.73366
27568
05548
13761

.51198

23245

. 7842
.53633

96338

. 89633



7 9

4.5 BUERULMA DURUMUNDA DEPEEM HESABI

Her hangi bir i . katita, bu kat ve onun {iistiindeki
katlara gelen yatay kuvvetlerin bilezkesi gapainin rijitlik
merkezl olarak tanimlanan neoktasindan gegmedigl durumlarda

bir burulma momentil olusur,

iz gatay kuvvetbtlerin kat agirlak merkezin

etkidigl kabul =dilmektedir.

13

Her hangi bir kata ait rijfitllk merkezi, bilim

4.4'de heszsaplanan deprem Stelenms hesaby zendrcunda o kata
ait  disesy slemanlarda belirlsnen kezsme kuvvetblerinin
Pilegkesinin =tkidigl noktadar He=r kata aib rijitlik
merkezler! gukarda anlatildig: fzere hezaplanmsz vs Tablo

LB .2%de koordinatlara verilmistir. Tablo 3.85.1'de

4 1
¥olonlarin rijitlik merkezins olan koordinatlara
o

Kaynak [53'de verilen hssap metodu wuyarinca ortak  bir
a

rijitlik merkezi ganl ygapi dbnme skseni zsecilmiztir. Bu
eksen segimi keyfi olup by tezds artak buvvetlsarin
2tkisinin a2 olmas: igin Tablo 4.85.23'deki kat rijitlik
merkezleri keoordinatlarinin aritmetik ortalamasi: olan
Gx=0y=15. 0BEE {(m}) alinmaztir.

Piz merkezlik ilk Onoce esx=14-18E O0BeE=-1 0668 (m* olarak
hezap edilmis ancal afst  bidlgelerinds ygapilacak uweaprlar
igin verilen yfnstmelik geregi kat agirlaifganin dniform
dagilmadig:r varsagam n=ticesinde diz merkezlik yapi

e a L) - s e o
genizliginin B % i, kadar artirilarak sx2=—Z. 3486 (m3
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bulunmus ve tablo 4.85.2'nin sonunda verilmistir.

Yapida burulma momentlerinin olusturdugu kesit
tesirlerinin hesabi ig¢in kaynak {531'de belirtildigi gibi
yapr fiktif bir bi¢gimde sokulur. Once katlara gelen

toplam burulma momentleri asagidaki gibi hesaplanmigtir.

ZMti=XexPy—-ZXjTyy Burada Py,i kati ve onun {stindeki
katlara gelen dis yatay kuvvet;

Tyj, i. kat J numarali diégsey elemana gelen, depremde
Stelenme hesabi sonucu bulunan kesme kuvveti, Xj ise =6=z
konusu disey kat elemanin yapi ortak ddnme eksenine olan
uzaklaigadair. Yukarda agiklandigigibi toplam kat burulma

momentleri hesaplanmis ve tablo 4.85.3'de verilmistir.

Toplam burulma momentlerinin bina ytiksekliginde
ankastre bir g¢ubuga etkiyen kesme kuvvetleri olarak
diislinidldp her kat hizasinda bu gubukta olusan Mi,o edilme

momentleri bulunmus ve tablo 4.85.4'de verilmistir.

Burulma hesabinda esas olan, her Kkat hizasina
etkiyen dis burulma momentlerinin ayni yapiya etkiyen dis
yatay kuvvetler gibi alinmasi ve bunlarin fiktif bir yap:

Uzerine uygulanarak hesap yapilmasidir.

Bu fiktif yapida kolon ve perde reddr ifadeleri
aynen kaynak [5]1'de yatay ytikler altinda Otelenme hesab:
igin verilen ifadeler gibidir, ancak bazi diizeltmeler
yapilmasi gereklidir. Yapilan dizeltmelerle birlikte bu

ifadeler igin i kat:i igin asagidaki gibidir,



f=h /6(ZEI&) Fi=1/(ZDe)i
Burada ZEIG=Z{92(EI>x+x2(EI)9}

2 2
ZDe=3 Iy " Du+x Dvl

Kaynak [51'de 1ifade =edilen Dx ve Dy sayilari kaynak
[41'deki Dx ve Dy sayilarindan h2 kati kadar farklidir, bu
nedenle bdlim 4.85'de kullanilan D dederlerini elde etmek
igin bdliim 4.1 'de kullanilan D degerleri h2=18.25 {(m> ile
garprlmstair. Bu sekilde her kat‘icin hesaplanan ¥D ve Fi
dege}leri tablo 4.5.8.'de verilmistir. Bu degerler
yardimiyla hesaplanan karsayilar matrisi de tablo 4.5.6'da

verilmistir. Bu tabloda

VI, I-1)=f(I-1)-F{I-1)

VI, I=2f(I)+2f (I -13+£ (ID>+£(I-1)

V(I,I+1)=f(I>~-FI>

VVII = (IOMCI+1,00+2 (£ (I)+f (I -13OMCTI,0)+f (I~-1>M(I—-1,0)

oclmaktadir.

Tablo 4.B.6'daki 19 bilinmeyenli 19 denklemin
cbzimit ile bulunan X bilinmeyenleri tabklo 4.8.7'de

verilmistir.

Perdelere gelen toplam p fiktif moment i ile
cergevelere gelen X7t toplam fiktif kesme kuvveti
asagidaki ifadeler yardimiyla bulunmus tablo 4.8.8'de

verilmistir.
pulId= Mi,o+X(I)> ZT(IN=(x(I+1)>-X(I)Xsh

Fiktif yapiya ait bu degerler, x disey yapr elemanlarinin

rijitlik merkezine olan x dogrultusunda wuzakligi olmak
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i
7
]

izere perdeleres XE(EIES ve kKolonlara da xEDg degerleri ile

oranti1liy oclarak dagitzimslardir.

Gergek yapiya ait ig kuvvetleri bulmak icin is=
perdelere ve kolonlara dafdatilan kezit te=zirlerini 1w ile

carpmak gereklidir.

Gergek yapiya albt olan kesme kRuvvetleri w=  perde
edilme momentleri yukarda anlatildidgy gibli hesaplanmiz  wve
kolon kesme kuvvetleri table 4.5.9'3a, perde =81 ime

momentleride table 4.85.10'da verilmistir.

Bir =adglama yapmak izstenirse soyle bir yol

izlensbilir:

foe
(%2

Table 4.B.8'deki  fiktif yapirya gelen g bLoplam
vzl

egdilms momenti ve  ger

1]

ce ere gelen Xv toplam kesme
kuvvetl alainarak her hangi bir 1 kat: igin toplam fiktbif
kesme kuvvetl bulunur.,

TTi=(pi~ g +1) h+Tri

Fiktif yapiys gelen bu kesme kuvveti (ZTi» aslinda gergek

yapinin i ¥atina geslen TMbi toplam burulma momentidir.

ZTi=Mti



TABLD 4.5.1

KOLONLARIN RIJITLIK MERKEZTNE

GORE KOORDINATLARI (m)

KOLON

[

VONOUND WD

12.9335
12.9335
12.9335
12.9335
12.9335
4.933504
4.933504
4.933504
4.933504
4.933504
.9335041
.9335041
.9335041
~8.066496
~8.066496
~8.066496
-8.066496
-15.0665
~15.0665
~15.0665
~15.0665
-15.0665

-15.0665
-8.066496
.9335041
4.933504
12.9335
~15.0665
~8.066496
.9335041
4.933504
12.9335
~15.0665
4.,933504
12.9335
-15.0665
~-8.066496
4 .933504
12.9335
-15.0665
~-8.066496
.9335041
4.933504
12.9335



TARLO 4.5.2 RIJITLIK MERKEZI (m7
KAT no X Y
19 14.01104 14.01104
18 14 .99609 14.99609
17 15.2755 15.2755
16 14.94005 14.94005
15 15.08397 15.08397
14 15.17275 15.17275
13 15.00774 15.00774
12 15.06962 15.06962
11 15.11909 15.11909
10 14.98337 14.98337
9 15.03405 15.03405
8 15.08258 15.08258
7 15.05859 15.05859
6 15.12092 15.12092
) 15.19324 15.19324
4 15.24197 15.24197
3 15.3576 15.3576
2 15.5036 15.5036
1 15.01165 15.01165
SECILEN YAPI DONME EKSENI
GX=GY= 15.0665 (m)
DISMERKEZLIK ...... -2.466496  (m)



TAELC 4.5.3  KATLARA GELEN TOPLAM
BURULMA MOMENTLERI (KN.m>

TOPLAM Mt( 19 )=-885.0111
TOPLAM Mt( 18 )=-3226.611
TOPLAM Mt ( 17 )=-5420.54

TOPLAM Mt( 16 )=-6259.808
TOPLAM Mt( 15 )=-8179.081
TOPLAM Mt( 14 )=-9954.604
TOPLAM Mt( 13 )=-10617.54
TOPLAM Mt( 12 )=-12134.51
TOPLAM Mt( 11 )=-13540.84
TOPLAM Mt( 10 )=-13832.51

TOPLAM Mt{ 9 )=-15084.35
TOPLAM Mt( 8 )=-16253.43
TOPLAM Mt( 7 )=-16858.01
TOPLAM Mt( 6 )=-17962.65
TOPLAM Mt( 5 )=-19058.62
TOPLAM Mt{( 4 )=-19895.97
TOPLAM Mt{ 3 }=-21146.67
TOPLAM Mt( 2 )=-22532.95
TOPLAM Mt( 1 )=-18824.65



TAHELD 4.%.4 Mt BURULMA MOMENTLERININ, ANKASTRE BRIR
CUBUGA DOGRUSAL DIS KUVVET OLARAK ETKITILMESI

SONUCU CUBUKDA OLUSAN M(i,0) EGTLME MOMENTLERI

KAT NO MOMENT (KN. m)
19 ~-3097.539
18 ~14390.68
17 ~33362.57
16 -55271.9
15 -83898.68
14 -118739.8
13 -155901.2
12 -198372
11 ~245764.9
10 ~294178.7
9 ~-346973.9
8 -403860.9
7 -462864
6 ~-525733.2
S -592438.4
4 -662074.3
3 -736087.6
2 -814952.9
1 -880839.1
TRBLO 4.5.5  Fi Dederleri
KAT NO "~ TOPLAM Depn , Fi (1. m”
19 12.6371 7.913208E-02
18 12.6371 7.913208E-02
17 12.6371 7.913208E-02
16 24 .69605 4.049231E-02
15 24.69605 4.049231E-02
14 24.69605 4.049231E-02
13 30.39355 3.290172E-02
12 30.39355 3.290172E-02
11 30.39355 3.290172E-02
10 37.77732 2.647091E-02
9 37.77732 2.647091E-02
8 37.77732 2.647091E-02
7 40.55762 2.465628E-02
6 40.55762 2.465628E-02
5 40.55762 2.465628E-02
4 42.36783 2.360282E-02
3 42.36783 2.360282E-02
2 42.36783 2.360282E-02
1 183.1008 5.461472E-03
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TABLD 4,35, FIKTIF YAPIDA PRRDELERE GELEN TOPLAM EGILME

MOMENTI VE CERCEVEYE GELEN TOPLAM KESME KUVVETLERI

KAT NO MOMENT (XKN.m: KESME KUVVETI (KN)
19 4571.997 -2191.296
18 4415.911 -3182.015
17 -1355.875 ~3771.458
16 2895.656 -7474.532
15 2979.852 -8203.138
14 ~-358.9063 -9000.674
13 2120.844 -11326.04
12 1602.734 -11986.48
11 -2374.281 -12404 .55
10 1197.125 -14852.91
9 1561.281 -15188.39
8 45.,28125 -15820.29
7 1524 .344 -17280.6
6 1588.938 ~17981.1
5 463.6875 -18737.13
4 711.25 -19966.7
3 -3473.688 -19950.97
2 -25238.63 ~-16314.39
1 ~14234.81 -21968.59



TABLD 4.5, 9 KOLONLARA BURULMADAN DOLAYI GELEN Y
DOGRULTUSUNDA KESME KUWVETLERT

(KN)
KOLON NO....... 1 KOLON NO....... 2
KAT NO KESME KUVVETI KAT NO KESME KUVVETI
19 -3.747316 19 ~7.244628
18 -5.441536 18 -10.52004
17 -6.449538 17 ~12.46879
16 -12.92313 16 -24.18711
15 -14.18285 15 ~26.54483
14 -15.56176 14 -29.12561
13 -19.16449 13 -35.40059
12 -20.28202 12 -37.46487
11 -20.98942 11 -38.77158
10 -24.87945 10 -45.16175
9 -25.4414 9 -46.18181
8 -26.49986 8 -48.10314
7 -28.52779 7 -51.51339
6 -29.68421 6 -53.60157
5 -30.93231 S -55.85528
4 ©-32.8082 4 ~-59.01593
3 -32.78235 3 -58.96943
2 -26.80693 2 ~48.22075
1 -28.60887 1 -55.50691



KOLON NO....... 3 KOLON NO....... 4

KAT NO KESME KUVVETI KAT NO KESME KUVVETI
19 -3.604456 19 -5.78856
18 -5.234086 18 -8.405657
17 -6.20366 17 -9.962738
16 -13.4506 16 -24.05284
15 -14.76175 15 -26.39747
14 -16.19693 14 -28.96392
13 -19.84936 13 -37.85076
12 -21.00682 12 -40.05792
11 -21.7395 11 -41.45506
10 -25.12239 10 -55.657686
9 -25.68983 9 -56.9151
8 -26.75862 8 -59.28298
7 -28.47379 7 -66.89786
6 -29.62802 6 -69.60969
5 -30.87375 5 -72.53648
4 -32.43487 4 -78.69785
3 -32.40931 3 -78.63585
2 -26.50189 2 -64,30246
1 -37.52419 1 -47.92224



KOLON NO....... 5

KAT NO KESME KUVVETI KOLON NO....... 7
19 -3.604456 KAT NO KESME KUVVETI
18 -5.234086
17 -6.20366 19 -7.777969
16 -11.98326 18 -11.29451
15 -13.15137 17 -13.38673
14 -14.42999 16 -17.62564
13 -17.50546 15 -19.34376
12 -18.52624 14 -21.22443
11 -19.1724 13 -22.83632
10 -22.2881 12 -24,16795
9 -22.79152 11 -25.01089
8 -23.73973 10 -24.90195
7 -25.40229 9 -25.4644
6 -26.43202 8 -26.52382
5 -27.54337 7 -27.14054
4 -29.08984 6 -28.24073
3 -29.06691 S ~29.,42813
2 -23.76873 4 -30.19031
1 -27.65841 3 -30.16652

2 -24.6679
1 -154.5933

KOLON NO....... 6 KOLON NO....... 8

KAT NO KESME KUVVETI KAT NO KESME KUVVETI
19 -2.695356 19 -7.96241
18 -3.913969 18 -11.56234
17 -4 .639001 17 -13.70417
16 -7.95678 16 -22.80944
15 -8.732395 15 -25.03287
14 -9,581388 14 -27.46664
13 -10.74703 13 -30.02052
12 -11.37372 12 -31.77108
11 -11.77041 11 -32.8792
10 -12.91907 10 -34.21641
9 -13.21088 9 ~34.98926
8 -13.7605 8 -36.44494
7 -14.54105 7 -37.67231
6 -15.13049 6 -39.19942
5 -15.76667 S ~-40.84759
& -16.3227 4 -42.12402
3 -16.30984 3 ~-42.09083
2 -13.33695 2 -34.4187
1 -24.45069 1 -95.06182



KOLON NO....... 9 KOLON NO....... 11
KAT NO KESME KUVVETI KAT NO KESME KUVVETI
19 -4 .546057 19 -.7737367
18 -6.601399 18 -1.123555
17 ~7.824255 17 -1.331685
16 -13.89602 16 -2.236189
15 -15.25058 15 -2.45417
14 -16.73329 14 -2.892773
13 -23.42186 13 -3.043894
12 -24.78764 12 -3.22139
11 -25.65219 11 -3.333746
10 -31.03239 10 -3.522668
o} -31.73332 9 ~3.602234
8 -33.05354 8 ~-3.752101
7 -36.12731 7 -3.900805
6 -37.59179 5] -4.,058931
5 -39.17236 5 -4 ,229592
A -40.9278 4 -4 .374933
3 -40.89555 3 -4.371486
2 -33.44129 2 -3.574671
1 ~38.76434 1 -9.462903
KOLON NO....... 10 KOLON NO....... 12
KAT NO KESME KUVVETI KAT NO KESME KUVVETI
19 -2.541306 19 -.B6440536
18 -3.69027 18 -.9352401
17 -4.373863 17 -1.108486
16 -7.215976 16 -2.941553
15 -7.919379 15 -3.228292
14 -8.689328 14 -3.542157
13 -9.659266 13 -4.717333
12 -10.22252 12 -4.99241
11 ~-10.57906 11 -5.166537
10 -11.44824 10 - =7.04084
o) -11.70682 9 ~7.199871
8 ~-12.19387 8 -7.499413
7 -12.83125 7 -8.409679
6 -13.35138 6 -8.75058
5 -13.91275 ) -9.118504
4 -14.37742 4 -9.980753
3 -14.36609 3 -9.,972889
2 -11.7475 2 -8.155075
i -23.8996 1 -5.770767



i
o
[

i

KOLON NO....... 15

KOLON NO..... .. 13
KAT NO KESME KUVVETI
KAT NO KESME KUVVETI

19 10.69201
19 -.5552186 18 15.52603
18 -.8062415 17 18.4021
17 -.9555914 16 28.83664
16 -1.354312 15 31.6476
15 -1.486328 14 34.72448
14 -1.630834 13 40.1001
13 -1.769745 12 42.43842
12 -1.872943 11 43.9186
11 -1.938268 10 44 .,79513
10 -1.968378 9 45.80691
9 -2.012838 8 47.71265
8 -2.096579 7 49.59668
7 -2.158939 6 51.60718
6 -2.246456 S 53.77703
5 ~-2.340091 4 55.92861
4 -2.406267 3 55.88454
3 -2.404371 2 45.69816
2 -1.966113 1 131.1258
1 -8.907231

KOLON NO....... 16
KOLON NO....... 14

KAT NO KESME KUVVETI
KAT NO KESME KUVVETI

19 6.036529
19 7.181122 18 8.765738
18 10.42782 17 10.38952
17 12.35949 16 24.13521
16 15.46508 15 26.48787
15 16.97259 14 29.06311
14 18.62272 13 40.65244
13 19.84752 12 43.02297
12 21.00488 11 44 . 52354
11 21.73749 10 52.40991
10 21.7876 9 53.59368
9 22.27972 8 55.82338
8 23.20664 7 60.71173
7 23.84262 6 63.17278
6 24.80912 5 65.82893
5 25.85224 4 70.69078
4 26.53931 3 70.63509
3 26.5184 2 57.76004
2 21.68475 1 51.99978
1 105.3748



KOLON NO....... 17

KOLON NO....... 19

KAT NO KESME KUVVETI
KAT NO KESME KUVVETI

19 6.507732
18 9.449977 19 8.436211
17 11.20051 18 12.25035
16 13.71849 17 14.51963
15 15.05575 16 28.14811
14 16.51952 15 30.89195
13 17.52032 14 33.89336
12 18.54197 13 41.18382
11 19.18868 12 43.58534
10 19.14185 11 45.10552
9 19.57421 10 52.33
8 20.38857 9 53.71649
7 20.92071 8 55.9513
6 21.76877 7 59.9146
) 22.68408 6 62.34334
4 23.27487 S 64.96461
3 23.25653 4 68.64446
2 19.01744 3 68.59037
1 104.5212 2 56.08802

1 64.57252
KOLON NO..... .. 18

KOLON NO....... 20

KAT NO KESME KUVVETI
KAT NO KESME KUVVETI

19 2.902107
18 4.214195 19 S5.082209
17 4.994842 18 7.379954
16 11.43465 17 8.747032
15 12.54928 16 25.00317
14 13.76936 15 27 .44044
13 21.44475 14 30.10829
12 22.69524 13 41.86471
11 23.48681 12 44.30594
10 25.572 11 43.85125
9 26.14959 10 63.182858
8 27.23751 ) 64.60968
7 32.10019 8 67.29768
6 33.40143 7 75.63441
) 34.80582 S) 78.70039
4 37.08819 S 82.0094
3 37.05896 4 89.58919
2 30.30402 3 89.5186
1 28.101 2 73.20156

1 56.93277



KOLON NO....... 21

3]
P

KAT NO KESME KUVVETI
19 6.743208
18 9.791916
17 11.60579
16 28.01963
15 30.75094
14 33.74065
13 44,0931
12 46.66427
11 48.29183
10 64.83706
9 66.30153
8 69.05992
7 77.92279
6 81.08153
S 84.49066
4 91.58972
3 91.51755
2 74.83615
1 55.80342

KOLON NO....... 22

KAT NO KESME KUVVETI
19 4.198903
18 6.097201
17 7.226767
16 13.95954
15 15.3203
14 16.80979
13 20.39246
12 21.58159
11 22.33431
10 25.95659
9 26.54287
8 27.64716
7 29.58377
6 30.783
) 32.07729
4 33.87863
3 33.85194
2 27.68156
1 32.1534



At
(28
i

TAELD 4.5.10% Pl VE P2 PERDELERINE GELEN

EGILME MOMENTLERI (XM m)
MPj(i)....=1i KATINDAKI j PERDESINE GELEN MOMENT
MP1( 19 )= 1150.301 MP2( 19 )=-150.2744
MP1( 18 )= 1111.083 MP2( 18 )=-145.1441
MPL1{ 17 )=-341.1342 MP2( 17 )= 44.56549
MP1{ 16 )= 728.5386 MP2( 16 )=-95.17568
MP1( 15 )= 749.722 MP2( 15 )=-97.94304
MP1( 14 )=-90.299706 MP2( 14 )= 11.79669
MP1{ 13 )= 533.5981 MP2( 13 )=-69.7088
MPL1( 12 )= 403.2433 MP2( 12 )=-52.67937
MP1( 11 )=-597.3623 MP2( 11 )= 78.0389
MP1( 10 )= 301.1932 MP2( 10 })=-39.347062
MP1( 9 )= 392.8138 MP2( 9 )=-51.31687
MP1( 8 )= 11.39263 MP2( 8 )=-1.488324
MP1( 7 )= 383.5203 MP2( 7 )=-30.10279
MP1( & )= 399.772 MP2( © )=-54.22589
MP1{ S )= 116.6624 MP2( 5 )=-15.24068
MPL({ 4 )= 178.9484 MP2( 4 )=-23.37767
MP1( 3 )=-873.9697 MP2( 3 )= 114.1747
MP1( 2 )=-6349.964 MP2( 2 )= 829.554
MP1( 1 )=-3581.437 MP2( 1 1= 467.876



4.6. OTELENMEDEN VE BURULMADAN MEYDANA GELEN KESIT
TESIRLERININ SUPERPOZISYONU
4.6.1. KOLONLARDA

Deprem kuvvetlerinin Kolonlarda meydana getirdigi
kesme kuvvetleri i¢in tablo 4.4.6 1ile tablo 4.5.9'daki
dederler cebrik olarak toplanmis ve tablc 4.5.1.1'de (TK)
olarak verilmistir. Kaynak I[&]1 sayfa 362'de gésterildigi
gibi herhangi bir i katinin altindaki j. Kolona ait tst ve
alt wuglardaki egilme momentleri asagidaki ifadelerle
hesaplanmis ve Tablo 4.6.1.1"de MCU MCA olarak

gosterilmisgtir.
MCUi =TKi (1 -Yoi >h MCA1 =TKi. Yoi.h

Kiris kolon digum noktalarinin moment dengesinden ve
tablo 4.1.2°'de verilen K kiris rijitliklerinin yardimiyla
kiris ve momentleri asagidaki gibi hesaplanmis wve tablo

4.6.1.1'de MB1 ve MBZ2 olarak m verilmistir.

MB1 =(MC1 +MC2)K1 /(K1 +K23 MB2=(MC1+MCE2)K2(K1 +K2)>



TaBRLO 4.8.1.1 Kolon-Kiris Kesit Tesirleri

TK: KN  MCU, MCA, MB1, MB2,: (KN.m)
KOLON NO......... 1
KAT TK MCU MCA

19 1.448E+01 2.787E+01 2.280E+01
18 1.366E+01 2.3C1E+01 2.391E+01
17 1.323E+01 2.313E+01 2.315E+01
16 2.734E+01 5.263E+01 4.306E+01
135 2.783E+01 5.166E+01 4 .581E+01
14 2.839E+01 4 .968E+01 4 .968E+01
13 3.568E+01 6.244E+01 6.244E+01
12 3.6533E+01 6.396E+01 ©.396E+01
11 3.744E+01 6.552E+01 6.532E+01
10 4 ,852E+01 9.000E+01 7.981E+01
9 4 .B56E+01 9.008E+01 7.988E+01
8 4,.726E+01 8.766E+01 7.774E+01
7 4.801E+01 8.066E+01 8.739E+01
6 4.391E+01 7.377E+01 7.991E+01
) 3.785E+01 6.359E+01 6.889E+01
4 3.125E+01 5.469E+01 S5.469E+01
3 2.084E+01 3.502E+01 3.794E+01
2 1.264E+01 1.548E+01 2.875E+01
1 4.,177E+01 4 . 385E+00 1.418E+02



1,

MB1

0.000E+00
0.000E+00
0.0C0E+00
0.000E+0Q0
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.0C00E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.0Q00E+0QQ
0.000E+00
0.000E+0QQ

MB2

2.787E+01
4.671E+01
4.706E+01
7.578E+01
9.472E+01
9.550E+01
1.121E+02
1.264E+02
1.295E+02
1.555E+02
1.699E+02

1.6735E+02

1.584E+02
1.612E+02
1.435E+02
1.236E+02
8.971E+01
5.341E+01
3.313E+01



PNWSNONDO

HFNWHSOONNDDY

KOLON NO

TK

2.799E+01
2.641E+01
2.558E+01
5.117E+01
5.212E+01
5.314E+01
6.591E+01
6.751E+01
6.916E+01
8.807E+01
8.8135E+01
8.578E+01
8.670E+01
7.929E+01
6.835E+01
5.621E+01
3.749E+01
2.273E+01
8.103E+01

-1 00—

MB1

3.031E+01
5.236E+01
4.962E+01
8.059E+01
9.973E+01
1.005E+02
1.172E+02
1.313E+02
1.343E+02
1.635E+02
1.735E+02
1.710E+02
1.528E+02
1.641E+02
1.464E+02
1.294E+02
8.856E+01
5.403E+01
2.335E+01

1.816E+01

....... 2
MCU MCA
5.388E+01 4 .408E+01
4 .899E+01 4 .345E+01
4.476E+01 4.476E+01
9.851E+01 8.060E+01
9.669E+01 8.574E+01
9.299E+01 9.299E+01
1.153E+02 1.153E+02
1.181E+02 1.181E+02
1.210E+02 1.210E+02
1.695E+02 1.387E+02
1.697E+02 1.388E+02
1.651E+02 1.351E+02
1.366E+02 1.669E+02
1.249E+02 1.526E+02
1.077E+02 1.316E+02
9.838E+01 9.838E+01
5.905E+01 7.218E+01
2.387E+01 5.569E+01
-1.418E+01 2.978E+02
MB2
2.357E+01
4.072E+01
3.859E+01
6.267E+01
7.756E+01
7.819E+01
9.114E+01
1.021E+02
1.046E+02
1.271E+02
1.349E+02
1.330E+02
1.188E+02
1.276E+02
1.139E+02
1.006E+02
6.887E+01
4.202E+01
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1.392E+01
1.314E+01
1.272E+01
2.846E+01
2.899E+01
2.955E+01
3.695E+01
3.785E+01
3.878E+01
4 .899E+01
4 .903E+01
4.772E+01
4.792E+01
4.382E+01
3.778E+01
3.090E+01
2.061E+01
1.249E+01
5.478E+01

-101-

MB1

2.188E+01
3.668E+01
3.695E+01
6.290E+01
8.048E+01
8.114E+01
9.501E+01
1.069E+02
1.095E+02
1.184E+02
1.400E+02
1.384E+02
1.503E+02
1.303E+02
1.157E+02
8.653E+01
7.387E+01
4,.246E+01
1.945E+00

4.376E-01

ceeees 3
MCU MCA
2.681E+01 2.193E+01
2.300E+01 2.300E+01
2.227E+01 2.227E+01
S5.478E+01 4.482E+01
5.377E+01 4.768E+01
5.171E+01 5.171E+01
6.467E+01 6.467E+01
6.625E+01 6.625E+01
6.786E+01 6.786E+01
7.716E+01 9.431E+01
7.723E+01 9.439E+01
7.516E+01 9.186E+01
9.225E+01 7.548E+01
8.436E+01 6.902E+01
7.273E+01 5.950E+01
4 .650E+01 6.164E+01
2.885E+01 4,.327E+01
8.744E+00 3.498E+01
-3.259E+01 - 2.243E+02
MB2
4,923E+00
8.252E+00
8.314E+00
1.415E+01
1.811E+01
1.826E+01
2.138E+01
2.405E+01
2.463E+01
2.664E+01
3.151E+01
3.114E+01
3.382E+01
2.936E+01
2.604E+01
1.947E+01
1.662E+01
9.554E+00
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2.236E+01
2.110E+01
2.044E+01
5.089E+01
5.183E+01
5.284E+01
7.047E+01
7.219E+01
7.395E+01
1.085E+02
1.086E+02
1.057E+02
1.126E+02
1.030E+02
8.876E+01
7.496E+01
S5.000E+01
3.031E+01
6.996E+01

R

MB1

2.870E+01
4.810E+01
4 .846E+01
8.321E+01
1.198E+02
1.221E+02
1.439E+02
1.664E+02
1.705E+02
2.129E+02
2.534E+02
2.501E+02
2.547E+02
2.515E+02
2.237E+02
1.910E+02
1.458E+02
9.016E+01
7.644E+01

3.822E+01

veee 4
MCU MCA
4 .303E+01 3.522E+01
3.693E+01 3.693E+01
3.576E+01 3.576E+01
8.905E+01 8.905E+01
9.071E+01 9.071E+01
9.247E+01 9.247E+01
1.233E+02 1.233E+02
1.263E+02 1.263E+02
1.294E+02 1.294E+02
1.899E+02 1.899E+02
1.901E+02 1.901E+02
1.850E+02 1.850E+02
1.970E+02 1.970E+02
1.802E+02 1.802E+02
1.553E+02 1.553E+02
1.312E+02 1.312E+02
8.750E+01 8.750E+01
4.774E+01 5.835E+01
5.632E+01 1.885E+02
MB2
1.435E+01
2.405E+01
2.423E+01
4.161E+01
5.992E+01
6.106E+01
7.193E+01
8.321E+01
8.524E+01
1.065E+02
1.267E+02
1.250E+02
1.273E+02
1.257E+02
1.118E+02
9.551E+01
7.289E+01
4.508E+01
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1.392E+01
1.314E+01
1.272E+01
2.335E+01
2.582E+01
2.633E+01
3.259E+01
3.338E+01
3.420E+01
4 .346E+01
4 .350E+01
4 ,233E+01
4,275E+01
3.910E+01
3.371E+01
2.771E+01
1.848E+01
1.120E+01
4 .038E+01

~103-

MB1

2.681E+01
4.631E+01
4 ,389E+01
7.107E+01
8.783E+01
8.855E+01
1.031E+02
1.153E+02
1.183E+02
1.435E+02
1.522E+02
1.500E+02
1.340E+02
1.439E+02
1.283E+02
1.134E+02
7.760E+01
4.734E+01
2.038E+01

........ 5
MCU MCA
2.681E+01 2.193E+01
2.438E+01 2.162E+01
2.227E+01 2.227E+01
4 .880E+01 3.993E+01
4 .790E+01 4.248E+01
4.607E+01 4.607E+01
5.703E+01 5.703E+01
S.842E+01 S5.842E+01
5.983E+01 5.985E+01
8.367E+01 6.846E+01
8.374E+01 6.852E+01
8.149E+01 6.668E+01
6.734E+01 8.230E+01
6.158E+01 7.526E+01
S5.309E+01 6.488E+01
4 .849E+01 4.849E+01
2.911E+01 3.558E+01
1.176E+01 2.745E+01
-7 .066E+00 1.484E+02
MB2
0.00CE+00
0.000E+00
0.Q00E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+0Q0
0.C00E+0Q0O
0.000E+00
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3.202E+01
3.192E+01
3.239E+01
5.698E+01
5.910E+01
6.136E+01
6.988E+01
7.217E+01
7.413E+01
8.700E+01
8.753E+01
8.664E+01
8.774E+01
8.321E+01
7.615E+01
6.723E+01
5.363E+01
3.811E+01
1.332E+02

-104-

MCU

6.388E+01
6.144E+01
S.894E+01
1.097E+02
1.138E+02
1.074E+02
1.345E+02
1.263E+02
1.297E+02
1.675E+02
1.683E+02
1.668E+02
1.689E+02
1.602E+02
1.466E+02
1.059E+02

6.570E+01
1.334E+01
-1.632E+02

MCA

4.819E+01
S5.027E+01
S.441E+01
8.975E+01
9.308E+01
1.074E+02
1.101E+02
1.263E+02
1.297E+02
1.370E+02
1.379E+02
1.363E+02
1.382E+02
1.311E+02
1.199E+02
1.294E+02
1.220E+02
1.200E+02
6.295E+02

MB1

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0

. MB2

©6.388E+01
1.096E+02
1.092E+02
1.641E+02
2.035E+02
2.005E+02
2.419E+02
2.364E+02
2.560E+02
2.972E+02

3.055E+02
3.046E+02
3.054E+02
2.984E+02
2.776E+02
2.258E+02
1.951E+02
1.354E+02

-4.316E+01
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9.240E+01
9.211E+01
9.346E+01
1.262E+02
1.309E+02
1.359E+02
1.485E+02
1.534E+02
1.575E+02
1.677E+02
1.687E+02
1.670E+02
1.638E+02
1.553E+02
1.421E+02
1.243E+02
9.920E+01
7.048BE+01
8.423E+02

-105-

MB1

1.182E+02
1.725E+02
1.737E+02
2.493E+02
2.392E+02
2.530E+02
3.050E+02
2.985E+02
3.072E+02
2.802E+02
3.311E+02
3.304E+02
3.254E+02
3.137E+02
2.922E+02
2.444E+02
2.030E+02
1.408E+02

-4 .,555E+02

-3.544E+02

...... 7
MCU MCA
2.102E+02 1.132E+02
1.934E+02 1.290E+02
1.799E+02 1.472E+02
2.960E+02 1.458E+02
2.795E+02 1.787E+02
2.712E+02 2.046E+02
3.378E+02 1.819E+02
3.489E+02 1.879E+02
3.584E+02 1.930E+02
3.052E+02 2.817E+02
3.071E+02 2.834E+02
3.040E+02 2.806E+02
2.980E+02 2.751E+02
2.827E+02 2.609E+02
2.587E+02 2.388E+02
1.938E+02 2.394E+02
1.215E+02 2.257E+02
2.467E+01 2.220E+02
-1.032E+03 3.980E+03
MB2
9.198E+01
1.342E+02
1.351E+02
1.939E+02
1.861E+02
1.968E+02
2.373E+02
2.323E+02
2.390E+02
2.180E+02
2.576E+02
2.570E+02
2.532E+02
2.441E+02
2.273E+02
1.902E+02
1.579E+02
1.095E+02
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9.459E+01
9.429E+01
9.567E+01
1.634E+02
1.694E+02
1.759E+02
1.952E+02
2.016E+02
2.071E+02
2.304E+02
2.318E+02
2.295E+02
2.273E+02
2.156E+02
1.973E+02
1.735E+402
1.384E+02
9.834E+01
S5.180E+02

-10&-

MB1

6.112E+01
9.660E+01
1.024E+02
1.431E+02
1.795E+02
1.863E+02
1.798E+02
2.133E+02
2.198E+02
2.591E+02
2.490E+02
2.483E+02
2.336E+02
2.383E+02
2.223E+02
1.810E+02
1.568E+02
1.043E+02

-1.730E+02

-3.892E+02

....... 8
MCU MCA
1.986E+02 1.324E+02
1.815E+02 1.485E+02
1.842E+02 1.507E+02
3.145E+02 2.573E+02
3.261E+02 2.668E+02
3.386E+02 2.770E+02
3.074E+02 3.758E+02
3.175E+02 3.881E+02
3.261E+02 3.986E+02
4 .435E+02 3.629E+02

4.462E+02 3.651E+02
4.417E+02 3.614E+02
3.978E+02 3.978E+02
3.772E+02 3.772E+02
3.452E+02 3.452E+02
2.429E+02 3.643E+02
1.453E+02 3.391E+02
0.000E+00 3.442E+02

-9.064E+02 2.719E+03

MB2
1.375E+02
2.173E+02
2.303E+02
3.220E+02
4.039E+02
4.191E+02
4 .046E+02
4 .B00E+02
4.945E+02
5.830E+02

5.602E+02
5.586E+02
S.256E+02
 5.366E+02
5.002E+02
4.072E+02
3.520E+02
2.348E+02
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S5.401E+01
5.384E+01
5.462E+01
9.952E+01
1.032E+02
1.072E+02
1.523E+02
1.573E+02
1.616E+02
2.090E+02
2.102E+02
2.081E+02
2.180E+02
2.067E+02
1.892E+02
1.686E+02
1.345E+02
9.555E+01
2.112E+02

-107-

MB1

6.931E+01
1.195E+02
1.265E+02
1.914E+02
2.249E+02
2.454E+02
3.027E+02
3.612E+02
3.720E+02
4 .567E+02
4.892E+02
4 .878E+02
4, 728E+02
4 .955E+02
4 ,619E+02
4.174E+02
3.379E+02
2.395E+02
1.314E+02

6.571E+01

....... 9
MCU MCA
1.040E+02 8.506E+01
9.421E+01 9.421E+01
9.559E+01 9.559E+01
1.916E+02 1.567E+02
1.806E+02 1.806E+02
1.875E+02 1.875E+02
2.663E+02 2.665E+02
2.753E+02 2.753E+02
2.827E+02 2.827E+02
4.023E+02 3.291E+02
4 ., 047E+02 3.311E+02
4 ,006E+02 3.278BE+02
3.815E+02 3.815E+02
3.618E+02 3.61BE+02
3.311E+02 3.311E+02
2.950E+02 2.950E+02
2.118E+02 2.589E+02
1.003E+02 2.341E+02
-3.686E+01 7.762E+02
MB2
3.466E+01
S.976E+01
6.327E+01
9.572E+01
1.125E+02
1.227E+02
1.513E+02
1.806E+02
1.860E+02
2.283E+02
2.446E+02
2.439E+02
2.364E+02
2.477E+02
2.310E+02
2.087E+02
1.689E+02
1.197E+02
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3.019E+01
3.009E+01
3.054E+01
5.168E+01
S.359E+01
5.564E+01
6.281E+01
6.487E+01
6.663E+01
7.709E+01
7.756E+01
7.678E+01
7.742E+01
7.342E+01
6.719E+01
5.922E+01
4.724E+01
3.357E+01
1.302E+02

-1 as-

MB1

6.023E+01
1.034E+02
1.040E+02
1.497E+02
1.846E+02
1.915E+02
2.085E+02
2.192E+02
2.303E+02
2.580E+02
2.707E+02
2.700E+02
2.700E+02
2.633E+02
2.450E4+02
1.991E+02
1.719E+02
1.192E+02

-5.379E+01

0.000E+00

....... 10
MCU MCA
6.023E+01 4.544E+01
5.793E+01 4.740E+01
5.664E+01 S5.023E+01
9.948E+01 8.140E+01
1.032E+02 8.441E+01
1.071E+02 8.764E+01
1.209E+02 9.892E+01
1.203E+02 1.067E+02
1.236E+02 1.096E+02
1.484E+02 1.214E+02
1.493E+02 1.222E+02
1.478E+02 1.209E+02
1.490E+02 1.219E+02
1.413E+02 1.156E+02
1.293E+02 1.058E+02
9.327E+01 1.140E+02
5.787E+01 1.075E+02
1.173E+01 1.057E+02
-1.595E+02 6.153E+02
MB2
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
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5.216E+01
5.310E+01
5.478E+01
9.418E+01
9.828E+01
1.027E+02
1.176E+02
1.218E+02

1.252E+02

1.405E+02
1.416E+02
1.409E+02
1.411E+02
1.354E+02
1.261E+02
1.140E+02
9.470E+01
6.930E+01
3.130E+02

-105-

MB1

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

~2.505E+02

..... P §
MCU MCA
1.059E+02 7.668E+01
1.022E+02 8.363E+01
1.016E+02 9.011E+01
1.813E+02 1.483E+02
1.892E+02 1.548E+02
1.976E+02 1.617E+02
2.039E+02 2.059E+02
2.132E+02 2.132E+02
2.192E+02 2.192E+02
2.704E+02 2.212E+02
2.7285E+02 2.230E+02
2.713E+02 2.220E+02
2.716E+02 2.222E+02
2.606E+02 2.132E+02
2.427E+02 1.986E+02
1.715E+02 2.274E+02
9.944E+01 2.320E+02
0.000E+00 2.425E+02
-4 .930E+02 1.589E+03
MB2
1.059E+02
1.789E+02
1.852E+02
2.714E+02
3.375E+02
3.524E+02
3.676E+02
4,191E+02
4.324E+02
4 .896E+02
4 ,937E+02
4 .943E+02
4 . 936E+02
4.828E+02
4 .3559E+02
3.701E+02
3.268E+02
2.320E+02
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4. 342E+01
4.420E+01
4 .560E+01
1.239E+02
1.293E+02
1.351E+02
1.823E+02
1.888E+02
1.941E+02
2.807E+02
2.830E+02
2.8B17E+02
3.042E+02
2.918E+02
2.718E+02
2.600E+02
2.161E+02
1.581E+02
1.909E+02

-1ii0-

MB1

6.715E+01
1.171E+02
1.262E+02
2.383E+02
3.560E+02
3.716E+02
4, 462E+02
5.218E+02
S5.384E+02
6.676E+02
7 .923E+02
7 .939E+02
8.238E+02
8.380E+02
7.925E+02
7.477E+02
6.693E+02
5.038E+02
3.787E+02

9.266E+01

MCU MCA
8.358E+01 6.839E+01
7.734E+01 7.734E+01
7 .980E+01 7.980E+01
2.168E+02 2.168E+02
2.262E+02 2.262E+02
2.363E+02 2.363E+02
3.190E+02 3.190E+02
3.304E+02 3.304E+02
3.397E+02 3.397E+02
4,.913E+02 4.913E+02
4 .952E+02 4 .952E+02
4 ,930E+02 4 ,.930E+02
5.324E+02 5.324E+02
5.107E+02 5.107E+02
4 ,.757E+02 4 ,757E+02
4 .550E+02 4 .550E+02
3.781E+02 3.781E+02
2.490E+02 3.043E+02
1.670E+02 5.011E+02
MB2
1.643E+01
2.865E+01
3.089E+01
5.831E+01
8.710E+01
9.093E+01
1.092E+02
1.277E+02
1.317E+02
1.634E+02
1.939E+02
1.942E+02
2.016E+02
2.050E+02
1.939E+02
1.830E+02
1.638E+02
1.233E+02
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3.743E+01
3.810E+01
3.931E+01
S5.704E+01
5.9852E+01
6.218E+01
6.840E+01
7.084E+01
7.282E+01
7.849E+01
7.910E+01
7.875E+01
7.810E+01
7.492E+01
6.978E+01
6.269E+01
5.209E+01
3.811E+01
2.947E+02

~111~

MB1

8.516E+01
1.259E+02
1.290E+02
1.817E+02
1.840E+02
2.130E+02
2.524E+02
2.321E+02
2.517E+02
2.658E+02
2.759E+02
2.762E+02
2.744E+02
2.672E+02
2.523E+02
1.977E+02
1.863E+02
1.276E+02

-3.307E+02

0.000E+00

......... 13
MCU MCA
8.516E+01 4.585E+01
8.001E+01 5.334E+01
7.567E+01 6.191E+01
1.198E+02 7.986E+01
1.042E+02 1.042E+02
1.088E+02 1.088BE+02
1.436E+02 9.576E+01
1.364E+02 1.116E+02
1.40Z2E+02 1.147E+02
1.511E+02 1.236E+02
1.523E+02 1.246E+02
1.516E+02 1.240E+02
1.503E+02 1.230E+02
1.442E+02 1.180E+02
1.343E+02 1.099E+02
8.776E+01 1.316E+02
5.469E+01 1.276E+02
0.000E+00 1.334E+02
-4.641E+02 1.495E+03
MB2
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0O
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
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6.469E+01
6.832E+01
7.248E+01
9.257E+01
9.737E+01
1.029E+02
1.109E+02
1.154E+02
1.188E+02
1.248E+02
1.262E+02
1.268E+02
1.264E+02
1.234E+02
1.180E+02
1.096E+02
9.607E+01
7.284E+01
5.210E+02

~113-

MB1

0.000E+00
0.000CE+00
0.000E+00O
0.000E+00
0.000E+0QO
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+0QQ
0.00QE+00
0.000E+QQ
0.000E+00
0.000E+0Q0
0.000E+0Q0Q
0.000E+00

~5.656E+02

..... . 14
MCU MCA
1.585E+02 6.792E+01
1.4335E+02 9.564E+01
1.3953E+02 1.142E+02
2.106E+02 1.134E+02
1.981E+02 1.434E+02
1.982E+02 1.621E+02
2.446E+02 1.436E+02
2.423E+02 1.615E+02
2.286E+02 1.870E+02
2.403E+02 1.96B6E+02
2.429E+02 1.987E+02
2.440E+02 1.997E+02
2.433E+02 1.991E+02
2.376E+02 1.944E+02
2.272E+02 1.859E+02
1.533E+02 2.302E+02
1.009E+02 2.354E+02
0.000E+00 2.549E+02
-8.205E+02 2.644E+03
MB2
1.585E+02
2.114E+02
2.352E+02
3.247E+02
3.115E+02
3.416E+02
4.067E+02
3.859E+02
3.901E+02
4.274E+02
4 ,395E+02
4 ,428E+02
4. 430E+02
4 .367E+02
4 .216E+02
3.394E+02
3.311E+02
2.354E+02
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9.631E+01
1.017E+02
1.079E+02
1.726E+02
1.819E+02
1.919E+02
2.241E+02
2.331E+02
2.399E+02
2.567E+02
2.594E+02
2.606E+02
2.630E+02
2.567E+02
2.455E+02
2.310E+02
2.025E+02
1.535E+02
6.483E+02

-113-

MB1

9.465E+01
1.547E+02
1.722E+02
2.350E+02
2.911E+02
3.070E+02
3.250E+02
3.744E+02
3.874E+02
4.277E+02
4.229E+02
4 .260E+02
4 .290E+02
4.251E+02
4.104E+02
3.323E+02
3.265E+02
2.321E+02
2.264E+02

-2.574E+02

....... 13
MCU MCA
2.023E+02 1.348E+02
1.958E+02 1.602E+02
2.077E+02 1.700E+02
3.323E+02 2.719E+02
3.502E+02 2.866E+02
3.695E+02 3.023E+02
3.922E+02 3.922E+02
4.079E+02 4.079E+02
4.199E+02 4,199E+02
4.941E+02 4 ,043E+02
4 .994E+02 4 .08B6E+02
5.017E+02 4.103E+02
5.062E+02 4.142E+02
4 ,942E+02 4.044E+02
4 .726E+02 3.8B67E+02
3.234E+02 4.851E+02
2.126E+02 4 .960E+02
0.000E+00 5.373E+02
-1.021E+03 3.290E+03
MB2
1.076E+02
1.739E+02
1.957E+02
2.672E+02
3.310E+02
3.490E+02
3.695E+02
4 ,256E+02
4.,404E+02
4.863E+02
4 .808E+02
4 .843E+02
4.877E+02
4.833E+02
4 .666E+02
3.778E+02
3.712E+02
2.639E+02
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S5.438E+01
5.743E+01
6.093E+01
1.445E+02
1.523E+02
1.607E+02
2.272E+02
2.363E+02
2.433E+02
3.003E+02
3.035E+02
3.049E+02
3.219E+02
3.143E+02
3.005E+02
2.920E+02
2.559E+02
1.940E+02
2.571E+02

-114-

MB1

7.444E+01
1.324E+02
.473E+02
.664E+02
.58SE+02
.895E+02
.827E+02
5.768E+02
5.968E+02
6.765E+02
7.515E+02
7.573E+02
8.042E+02
7.912E+02
7 .642E+02
7.150E+02
6.819E+02
5.117E+02
3.538E+02

W

2.343E+02

2.424E+02

2.747E+02
3.052E+02
3.075E+02
3.266E+02
3.213E+02
3.103E+02
2.904E+02
2.769E+02
2.078E+02
1.437E+02

...... 16
MCU MCA
1.047E+02 8.564E+01
1.005E+02 1.00SE+02
1.066E+02 1.066E+02
2.680E+02 2.376E+02
2.665E+02 2.665E+02
2.811E+02 2.811E+02
3.976E+02 3.976E+02
4 .135E+02 4.135E+02
4 ,257E+02 4.2357E+02
5.255E+02 5.255E+02
5.312E+02 5.312E+02
5.336E+02 5.336E+02
5.971E+02 S5.295E+02
5.830E+02 5.170E+02
5.573E+02 4.944E+02
5.110E+02 5.110E+02
4.478E+02 4. 478E+02
2.716E+02 4,074E+02
8.998E+01 8.098E+02
MB2
3.023E+01
5.376E+01
S5.982E+01
1.082E+02
1.456E+02
1.582E+02
1.960E+02
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5.862E+01
6.191E+01
6.568E+01
8.211E+01
8.655E+01
9.131E+01
9.791E+01
1.018E+02
1.048E+02
1.097E+02
1.109E+02
1.114E+02
1.109E+02
1.083E+02
1.036E+02
S.614E+01
8.425E+01
6.388E+01
5.168E+02

-115-

MB1

1.436E+02
1.916E+02
2.200E+02
2.977E+02
2.831E+02
2.978E+02
3.437E+02
3.478E+02
3.373E+02
3.763E+02
3.862E+02
3.890E+02
3.889E+02
3.832E+02
3.699E+02
2.977E+02
2.904E+02
2.064E+02

-3.903E+02

0.000E+00

..... 17
MCU MCA
1.436E+02 6.155E+01
1.300E+02 8.668E+01
1.333E+02 9.655E+01
2.012E+02 8.622E+01
1.96QE+02 1.060E+02
1.918E+02 1.278E+02
2.159E+02 1.268E+02
2.210E+02 1.355E+02
2.018E+02 1.631E+02
2.111E+02 1.728E+02
2.134E+02 1.746E+02
2.144E+02 1.754E+02
2.135E+02 1.747E+02
2.085E+02 1.706E+02
1.994E+02 1.631E+02
1.346E+02 2.019E+02
8.847E+01 2.064E+02
0.000E+0C 2.236E+02
~8.139E+02 2.623E+03
MB2
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00Q
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
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1.545E+01
1.668E+01
1.798E+01
4.194E+01
4.445E+01
4.715E+01
7.412E+01
7.728E+01
7.961E+01
9.033E+01
9.144E+01
9.231E+01
1.060E+02
1.045E+02
1.012E+02
9.925E+01
8.910E+01
6.858E+01
8.744E4+01

-116&~

MB1

0.000E+00
0.000E+00
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+0QO0
0.000E+00
0.000E+00
0.000E+00
0.0Q0E+00
0.000E+00
0.000E+QO0
0.000E+00
0.000E+0Q0Q

1.746E+02

......... 18
MCU MCA
2.975E+01 2.434E+01
2.919E+01 2.919E+01
3.146E+01 3.146E+01
7.339E+01 7.339E+01
7.779E+01 7.779E+01
8.250E+01 8.250E+01
1.297E+02 1.297E+02
1.352E+02 1.352E+02
1.393E+02 1.393E+02
1.581E+02 1.581E+02
1.600E+02 1.600E+02
1.615E+02 1.615E+02
2.041E+02 1.670E+02
2.011E+02 1.646E+02
1.949E+02 1.595E+02
1.737E+02 1.737E+02
1.559E+02 1.359E+02
9.601E+01 1.440E+02
3.060E+01 2.734E+02
MB2
2.975E+01
S5.353E+01
6.065E+01
1.049E+02
1.512E+02
1.603E+02
2.122E+02
2.650E+02
2.74BE+02
2.974E+02
3.181E+02
3.216E+02
3.657E+02
3.681E+02
3.595E+02
3.332E+02
3.296E+02
2.519E+02
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4 .492E+01
4 .849E+01
5.226E+01
1.032E+02
1.094E+02
1.161E+02
1.423E+02
1.484E+02
1.529E+02
1.856E+02
1.878E+02
1.896E+02
1.979E+02
1.950E+02
1.890E+02
1.837E+02
1.649E+02
1.269E+02

-117-

Z2.008E+02

MB1

4 .858E+01
9.028E+01
.619E+01
.B30E+Q2
.054E+02
2. 152E+02
2.540E+02
2.859E+02
2.962E+02
3.510E+02
3.673E+02
3.713E+02
3.429E+02
3.866E+02
3.781E+02
3.850E+02
3.265E+02
2.532E+02
1.550E+02

I B 0D

1.209E+02

eeaa. 19
MCU MCA
8.647E+01 7.0753E+01
8.995E+01 7.977E+01
9.145E+01 9.143E+01
1.987E+02 1.626E+02
2.030E+02 1.800E+02
2.031E+02 2.031E+02
2.491E+02 2.491E+02
2.597E+02 2.597E+02
2.676E+02 2.676E+02
3.572E+02 2.923E+02
3.616E+02 2.959E+02
3.650E+02 2.987E+02
3.117E+02 3.810E+02
3.072E+02 3.754E+02
2.976E+02 3.638E+02
3.215E+02 3.215E+02
2.597E+02 3.174E4+02
1.333E+02 3.110E+02
-3.516E+01 7.384E+02
MB2
3.78QE+01
7.042E+01
7.503E+01
1.272E+02
1.602E+02
1.679E+02
1.982E+02
2.230E+02
2.311E+02
2.738E+02
2.863E+02
2.896E+02
2.675E+02
3.013E+02
2.949E+02
3.003E+02
2.547E+02
1.975E+02
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2.706E+01
2.921E+01
3.148E+01
9.170E+01
9.719E+01
1.031E+02
1.447E+02
1.509E+02
1.554E+02
2.232E+02
2.259E+02
2.281E+02
2.498E+02
2.462E+02
2.386E+02
2.398E+02
2.152E+02
1.657E+02
1.772E+02

~-1158-

MB1

1.603E+01
2.884E+01
3.268E+01
5.633E+01
1.017E+02
1.078E+02
1.334E+02
1.592E+02
1.649E+02
2.039E+02
2.418E+02
2.445E+02
2.573E+02
2.671E+02
2.610E+02
2.576E+02
2.450E+02
1.962E+02
1.363E+02

ceeeess 20
MCU MCA
5.209E+01 4.262E+01
5.112E+01 5.112E+01
5.509E+01 S5.509E+01
1.605E+02 1.605E+02
1.701E+02 1.701E+02
1.804E+02 1.804E+02
2.532E+02 2.532E+02
2.640E+02 2.640E+02
2.720E+02 2.720E+02
3.906E+02 3.906E+02
3.954E+02 3.954E+02
3.992E+02 3.992E+02
4 ,372E+02 4 . 372E+02
4 .308E+02 4 .308E+02
4 ,.175E+02 4,.175E+02
4, 196E+02 4,196E+02
3.766E+02 3.766E+02
2.609E+02 3.189E+02
1.240E+02 4 .960E+02
MB2
3.607E+01
6.490E+01
7 .353E+01
1.492E+02
2.289E+02
2.427E+02
3.002E+02
3.581E+02
3.711E+02
4.587E+02
5.441E+02
S5.501E+02
5.790E+02
6.010E+02
5.873E+02
5.795E+02
5.512E+02
4 ,414E+02
3.066E+02
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3.591E+01
3.876E+01
4.177E+01
1.028E+02
1.089E+02
1.1535E+02
1.524E+02
1.589E+02
1.637E+02
2.290E+02
2.319E+02
2.341E+02
2.574E+02
2.536E+02
2.458BE+02
2.451E+02
2.200E+02
1.694E+02
1.736E+02

~-119-

MB1

4 .608BE+01
8.292E+01
9.395E+01
1.686E+02
2.470E+02
2.619E+02
3.126E+02
3.632E+02
3.764E+02
4 . 582E+02
5.377E+02
5.436E+02
S5.734E+02
S5.962E+02
5.826E+02

5.727E+02

S5.427E+02
4, 3435E+02

3.103E+02

1.553E+02

....... 21
MCU MCA
6.912E+01 5.653E+01
6.783E+01 6.783E+01
7.310E+01 7.310E+01
1.798E+02 1.798E+02
1.906E+02 1.906E+02
2.022E+02 2.022E+02
2.667E+02 2.667E+02
2.781E+02 2.781E+02
2.865E+02 2.865E+02
4.008E+02 4 .,008E+02
4 ,057E+02 4.057E+02
4.096E+02 4. 096E+02
4.504E+02 4.504E+02
4,.439E+02 4.439E+02
4 .301E+02 4,.301E+02
4,289E+02 4 . 289E+02
3.851E+02 3.851E+02
2.667E+02 3.260E+02
1.398E+02 4 .B680E+02
MB2
2.304E+01
4.146E+01
4. 698E+01
8.431E+01
1.233E+02
1.209E+02
1.563E+02
1.816E+02
1.882E+02
2.291E+02
2.688E+02
2.718E+02
2.867E+02
2.981E+02
2.913E+02
2.863E+02
2.713E+02
2.173E+02
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2.236E+01
2.414E+01
2.601E+01
5.120E+01
5.426E+01
5.756E+01
7.049E+01
7 .349E+01
7.571E+01
9.169E+01
9.282E+01
9.370E+01
9.772E+01
9.630E+01
9.331E+01
9.066E+01
8.139E+01
6.264E+01
1.000E+02

~120-

MB1

4 .304E+01
7.999E+01
8.522E+01
1.441E+02
1.812E+02
1.900E+02
2.2418+02
2.520E+02
2.611E+02
3.090E+02
3.231E+02
3.266E+02
3.015E+02
3.398E+02
3.323E+02
3.383E+02
2.868E+02
2.224E+02
1.360E+02

0.000E+00

....... 22
MCU MCA
4.304E+01 3.521E+01
4.477E+01 3.970E+01
4.5352E+01 4 .552E+01
9.855E+01 8.064E+01
1.007E+02 8.926E+01
1.007E+02 1.007E+02
1.233E+02 1.233E+02
1.286E+02 1.286E+02
1.323E+02 1.325E+02
1.763E+02 1.444E+02
1.787E+02 1.462E+02
1.804E+02 1.476E+02
1.539E+02 1.881E+02
1.517E+02 1.854E+02
1.470E+02 1.796E+02
1.587E+02 1.587E+02
1.282E+02 1.567E+02
6.578E+01 1.535E+02
-1.751E+01 3.677E+02
MB2
0.000E+00
0.000E+00
0.000E+0Q
0.000E+0Q0
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0O
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
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4.6.2. PERDELERDE

P1 ve P2 perdelerine saplanan K113, K118, K116 ve
K115 bag kirislerinin perdedeki momentleri tablo 4.4.3'de
MK(I) toplam bag Kkiris momentlerinin tablo 4.1.3'deki
A(I,J) sayilariyla orantila olarak dagitilmasi sonucu

bulunmus ve tablo 4.6.2.1'de verilmistir.

Bu momentlerin perde ortasinda gegerli olduklari

icin perde kenarindaki bag kiris momentleri hesaplanarak

tablo 4.6.2.2"'de verilmistir.

P1 ve P2 perdelerine ait O6telenme , burulmadan
olusan 24ilme momentleri asagidaki gibi hesaplanmis ve
tablo 4.6.2.3'de verilmistir.Tablo 4.4.B'deki ©Stelenme
haline ait perde Xkesme Kkuvvetlerinden tiretilen perde
edilme momentleri ve Tablo 4.5.10'daki burulma haline ait

perde edilme momentleri cebrik olarak toplanmistar.

i.dbsemenin hemen altinda ve tistiindeki toplam

egilme momentleri (MPali ve (MPU)i olmak lizere

(MP)i=Xi (MPa)i=Xi+MKi-1 seklinde hesapedilmistir.

Perdelere gelen kesme kKuvvetleri ise tablo
4.4.8'deki dederlerle tablo 4.8.10'daki perde edilme
momentlerinden tiretilen kesme kuvvetlerinin cebrik

toplamindan elde edilmig ve tablo 4.6.2.4'de verilmistir.



T -
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Kiriglere gelen kesme kuvvetleri tablo
4.6.1.1'deki MB1 wve MB2 kiris wu¢ momentleri wve tablo
4.68.2.2 bagd kiris ve momentlerinin dengesinden
faydalanilarak hesaplanmis ve bunlarin vektdrel toplam:
neticesinde kolon ve perdelerde olusan normal kuvvetlerde

bulunup tablo 4.6.2.85'da verilmistir.



TABLY621 BAB KIRTS MOMENTLER!
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KAT K11-pt P-ki2 Ki5-P2 P2-K16
N (K.m) {KN.m} {K.n) {KN.m)
19 575.5 148 4.6 4847
18 £91.5 1670.6 3.8 546.7
17 5.7 178.2 .2 565.3
16 263.9 2092 5.9 €789
15 950.5 2355.3 23,6 m

14 4.4 2495.3 #43.2 206.6
13 1051 27219 4719 836.9
12 1.e | B4 504.6 955

i 1147 03 518.7 932.1
i 1197 3% 5.7 1070
9 1220 40 5466 1191.9
2 1216 un 544.5 1116
7 1198 Mz 537 1113
£ 115 2 519 1083
5 1080 vl 435 1013
4 1) ;¢ 437 919
3 eis 29 %7 m
2 599 1763 yiii 57

1 A2 913 141 yo'o)
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TABLO 4,622 BAG KIRIGLER! KENAR MOMENTLER!

KAT ND | KII3 (SRR) K19 (500 | KI16 (SAR) | KIIS (80D
Pi-11{iNe) | PI-200Lm)}  P2-ISUN.m | P2-16(KN.m)
19 303 661 2% n
13 Kall 74 b 4y
17 363 4 3 42
16 426 ] 304 499
13 446 3 s 3
14 467 9B 44 7
13 302 1044 n 13
12 bib] 1093 3 648
i1 389 123 m 665
10 337 133 402 72
3 bl 1261 417 b
8 M7 1155 413 Al
7 36 1R 409 3
6 al3 Ve M 703
3 4 1030 ¥ Y
4 4 933 33 92
3 Ri% m 7 93
2 27 363 283 Ko7
i 8 o 156 163
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TABLO 4,6.2.4 YATAY YOXLERDEN OLUGAN PERDE KESHE KUWVETLER!

PL G P2 (N}

KAT NO | GTELEMMEDEN | BURULMADAN | TOPLAM | GTELEMWEDEM | BURULMADAN | TOPLAM
19 -3t REH 17 -4 -42 -46
12 n 46 1023 3 -84 -1
17 1617 220 1237 12 -2 -16
16 832 110 92 10 -14 -4
13 1382 74 1304 17 -H -3
14 1863 i3 233 | -24 -1
13 1954 ¥ 230 4 -17 7
12 PR 67 A2 3 -3 -3
i1 5 -5 6% K2 7 40
10 H22 -24 53 KH 11 43
3 293 1§ 1A % -23 1
3 1341 113 3% # -13 2
7 Rike) 112 343 4 -14 fai
£ Key2! as 4146 4 -2 13
3 M3 147 473 K] -12 4
4 473 3 4623 5] -18 4
3 B3 -132 Si7 £a i k3
2 6003 -2064 1 73 it 2
I 247 2837 =350 2 3 31




TABLO 4.625

=1

YATAY BIS KINVETLERIN KIRIGLERDE WEYIONA
GETIRDIG! KESHE KUAWETLEERT VE KOLON NORMAL KUWETLER!

T KESHE KIWVETLERt (KN) T KESHE KUVVETLERT (KN)
koonmlt 2 3 4 5 Mm s 7 8 9 10
KAT M KAT 0
13 8 |5 |8 | S 19 Bl | st}
18 4 18 |14 | 9 18 Wl || ow
17 |8 {1 | 9 17 a4 {2 | 89| 2
16 2 {14 |8 | u 16 5|3 |1m| %
15 2 |olu |8 | |5 e |4 15| 37
14 2 |13 |1’ 14 6 {42 16| B
13 B la 4 |z 13 %% (1] &
37 2.3\ £ | 5 v, % |49 |20 so
i N oA ls |5 1t @ | sio|26] w2
i ? 5 | ln |3 1 2| w6
9 8 |n|n | s 3 N | % 252' &4
2 g o |n | M 8 9 5% (71 |64
7 # |nln | n 7 % |5 |49 |
6 % |Blw 6 7 ls |57 le
5 4 |5 e 5 o |50 |20 |99
4 n{s | % : £ {41 {26 |5t
3 % {4 | 13 3 % |® lin |
2 5 9z {u 2 B ojH s B
1 s |4l |7 1 |5 jes |2
I ST7 |38 |8 | 402 P 1133 | 6% 3237 | 804
Kolon norsal k. (1577 $219 446 #4402 4402 | [Kolon normal K. [#1128 $440 42541 $24334804




-G

T VEGHE KINVETLERT (KM) T KEGHE KUWET ()
Kouww (it Pt 12 13 KOONN 14 15 P2 16 17
KAT K AT W0
19 R Y B V' 13 3% 4 jia
i3 BojAL 5 18 b7J 6 {1330
17 BojuU A 17 B4 Bz
16 91 A 16 0 8l j91 9
13 112 132 | M4 15 8 %1253
14 n {37 | B8 14 52 3 {233 %
13 VS I TV B 1 11 4 |15 | 203 &7
12 133 1484 | & i2 8 (s j36]72
11 137 |46 | £ it [ SN VT I | I A
10 146 1465 | 3 19 12 117 (W8
9 149 {498 | 36 9 3 |12 [ %
8 48 1497 1 B9 3 124 |18 1|9
7 M7 (500§ 33 7 124 (1B 1 8| e
& 42 (461 | 5 & 13 |13 (|
3 13 1460 ) 35 3 119 )18 3% )8
4 116 (421 | & . 4 B ISR G v O Y X
3 E N B R 94 2 181N
2 n % | 3 2 66 6 {261 5t
i 9§12 1-3 i -3 -1 1S
i 2091 | 8845 | 73 I 1604 | 1786 |5107 {1109
Kolon Normal K. 12091 34754 6122 1723} (KOLON MORMAL K.1604 382 12321 13992 109




T KERE KIWETE (N)
MM 1 2 2 22

KAT ¥

13 11 6 (20§ 8
18 I I R e I
{7 2 o112 14 jle
1& B (A (BB
15 1B U8 | B
14 BWO|F OUR |4
13 N IR T DL I Y
12 "o 42 18 1M
i 3 |4 (1% | %
10 92 13 2318
3 5 |3® 1Im | M
g B IW IR
7 W {8 (B {71
& 1 163 33% |2
3 105 |62 | B
4 1z 162 (W |7
3 | B O|%H IR 8
2 2 14 2 55
i 7 128 1M | %
I 1335 74 (32| 9

Kolon Normal K333 #1561 12747 12535 #9&%




BOLUM E. DUSEY YUKLERE GORE HESAP

Bu b&limds bHlidm 3 tablo 3.1 'de  bulunan kiri

ylikleri altinda gergevelerde oluzan kesit tesirlert
\

hesaplanmistir: Bu hezaplar EK-Bde werilen bilgisayar

program: kullanilarak ygapilmightair.

Cergeve hezabainda kolon atalst momentleri olarak
1.kat koleonlary ssas alainmishar, ¥olonlarain hezabks
yapilan kiriglerin altinda ve Oztinde kabt giksskligl olan

zbre 3landig

2.8 m. sonunda alt we fist  kirizlerse ankastire bad
Fa)

varsaygrlmistair. Sekil B2

Kiris boyunca =tkiyen ygaygrl: ytkler tablo 3.1 ‘deki

degerlerdir. gh v ph gibi hareketli yitkiin olup
olmamasina bagli olan iki ayr:i ylik cergeve kirizlerine =
ayray durumda etkitilmektedir. Hareketli yilikiin Bitiin
kirizlerde olduguy w2 bir birinin tersi nlmak fizerse bir

1
kirists olup danindakinda olmadig: i1ki  hal olamsk dzere
S=kil B.1 de gisterildigl gibi toplam -3 ayr: yfikleme
kombinezonu =zonunda kirizs  ve kolonlarda e ayrr: kesit

tesirleri grubu tableo B.i'de verilmisztir.

Tablo B.1'de i1k baszta cercevenin fzerinde oldugu
aks numaralari ile tanimlanms ismi altinda kKagincy kat
oldugu ve onunda altinda sekil 1.2'de verilen kat planinda
alttan fiate, =agdan scla olmak fHzere soldan baslayarak zag

dogru kiris glikleri verilmektedir.
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TABLD 5.1 Kesit Tesirleri

XC(I,J>, Y(I,J>, M(I,J), MACI,J): (KN.m)

XK(I,J), MK(I,J): (KN)>

A—A CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 41.81 (KN/m)

DIS YUK=Q( 2 )= 56.93 /I

DIS YUK=Q( 3 )= 11.2 "

DIS YUK=Q( 4 )= 46.19 #
KOLON KESIT TESIRLERI

KOLON MOMENTLERI _
X¥(1 1 )=-36.90132 Y(1 1 )=-73.80263
KOLON KESME KUVVETI=XK( 1 1 )=-31.6297

KOLON MOMENTLERI
X 1 2 )=—-36.90132 Y( 1 2 )=-73.80263
XOLON KESME KUVVETI=XK( 1 2 )=-31.6297

KOLON MOMENTLERI
X( 2 1 )=—48.674%94 ¥( 2 1 )=—97.34988
KOLON KESME KUVVETI=XK( 2 1 )=—41.72138

KOLON MOMENTLERI
X( 2 2 )=—48.67494 Y( 2 2 )=—97.34988
KOLON KESME KUVVETI=XK( 2 2 )=-41.72138

KOLON MOMENTLERI
X( 3 1 )= 80.8928 Y( 3 1 )= 161.7856 '
KOLON KESME KUVVETI=XK( 3 1 )= 69.33668

KOLON MOMENTLERI
X( 3 2 )= 80.8928 Y( 3 2

) 61.7856
KOLON KESME KUVVETI=XK( 2 2 )

1
69.33668

i

KOLON MOMENTLERI
X( 4 1 )=-54.40852 Y( 4 1 )=-108.817
KOLON XKESME XKUVVETI=XK( 4 1 )=-46.63587



KOLON MOMENTLERI
X( 4 2 )=—-54.40852 Y( 4 2 )=-108.817
KOLON KESME XKUVVETI=XK( 4 2 )=-46.63587

KOLON MOMENTLERI
X( 5 1 )= 57.67093 Y( 5 1 )= 115.3419
KOLON KESME KUVVETI=XK( 5 1 )= 49.43222

KOLON MOMENTLERI

X( 5 2 )= 57.67093 Y( 5 2 )= 115.3419
KOLON KESME KUVVETI=XK( 5 2 )= 49.43222

KIRIS KESIT TESIRLERI

M( 1 2 )= 147.6058
M( 2 1 )=-190.8834
M( 2 8 )= 385.5831
M( 3 2 )=-368.2887
M( 3 4 )= 44.7176
M( 4 3 )=-24.,37647
M( 4 5 )= 242.0105
M( 5 4 )=-230.6837

KIRIS KESME KUVVETI
MK( 1 2 )= 140.1524 MK( 2 1 )=-152.5176
KESME KUVVETININ O OLDUGU NOKTA= 3.352127
ACIKLIK MOMENTI=MA( 1 2 )= 87.29909
KIRIS KESME KUVVETI
MK( 2 3 )= 258.1066 MK( 38 2 )=-254.2634
KESME KUVVETININ O OLDUGU NOKTA= 4.533754
ACIKLIK MOMENTI=MA( 2 3 )= 199.5128
KIRIS KESME XKUVVETI
MK( 3 4 )= 27.48528 MK( 4 3 )=—-17.31472
KESME KUVVETININ O OLDUGU NOKTA= 2.454043
ACIKLIK MOMENTI=MA( 3 4 )=-10.99256
KIRIS KESME KUVVETI
MK( 4 5 )= 186.1758 MK( 5 4 )=-183.3442
KESME KUVVETININ O OLDUGU NOKTA= 4.030653
ACIKLIK MOMENTI=MA( 4 5 )= 133.1946



A-A CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 41.81
DIS YUK=Q( 2 )= 33.36
DIS YUK=Q( 3 )= 11.2
DIS YUK=Q( 4 )= 31.25

KOLON KESIT TESIRLERI

KOLON MOMENTLERI

X(1 1 )=-87.87746 Y( 1
KOLON KESME KUVVETI=XK( 1
KOLON MOMENTLERI
X(1 2 )=-37.87746 Y( 1
KOLON KESME KUVVETI=XK( 1
KOLON MOMENTLERI
X( 2 1 )=-11.62043 Y( 2
KOLON XESME KUVVETI=XK( 2
KOLON MOMENTLERI
X( 2 2 )=-11.62043 Y( 2
KOLON KESME KUVVETI=XK( 2
KOLON MOMENTLERI
X( 3 1 )= 46.0106 Y( 3
KOLON KESME KUVVETI=XK( 3
KOLON MOMENTLERI
X( 3 2 )= 46.0106 Y( 3
KOLON KESME KUVVETI=XK( 3
KOLON MOMENTLERI
X( 4 1 )=—-35.31479 Y( 4
KOLON KESME KUVVETI=XK( 4
KOLON MOMENTLERI
X( 4 2 )=-35.31479 Y( 4
KOLON KESME KUVVETI=XK( 4
KOLON MOMENTLERI
X( 5 1 )= 38.96693 Y( 5
KOLON KESME KUVVETI=XK( 5
KOLON MOMENTLERI
X( 5 2 )= 38.96693 Y( 5
KOLON KESME KUVVETI=XK( 5

1 )=-75.75491
1 )=-32.46639

2 )=-75.75491
2 )=—32.46639

1 )=-23.24086
1 )=-9.960368

2 )=—-23.24086
2 )=—-9.960368

1 )= 92.02119
1 )= 39.43765

2 )= 92.02119
2 )= 39.43765

1 )=-=70.62958
1 )=-30.26982

2 )=-70.62958
2 )=—-30.26982

1 )= 77.93386
1 )= 33.40022

2 )= 77.93386
2 )= 33.40022



KIRIS KESIT TESIRLERI

M( 1 2 )= 151.5098
M( 2 1 )=-182.3844
M( 2 3 )= 228.8661
M( 3 2 )=—-214.6141
M( 3 4 )= 30.57171
M( 4 3 )=-22.90937
M( 4 5 )= 164.1686
M( 5 4 )=-155.8677

KIRIS KESME KUVVETI
MK( 1 2 )= 141.9244 MK( 2 1 )=-150.7456
KESME KUVVETININ O OLDUGU NOKTA= 3.394508
ACIKLIK MOMENTI=MA( 1 2 )= 89.37189
KIRIS KESME KUVVETI
MK( 2 3 )= 151.7036 MK( 3 2 )=-148.5364
KESME KUVVETININ O OLDUGU NOKTA= 4,547469
ACIKLIXK MOMENTI=MA( 2 3 )= 116.0674
KIRIS KESME KUVVETI
MK( 3 4 )= 24.31559 MK( 4 3 )=—20.48442
KESME KUVVETININ O OLDUGU NOXTA= 2.171034
ACIKLIK MOMENTI=MA( 3 4 )=-4.176726
KIRIS KESME KUVVETI
MK( 4 5 )= 126.0376 MK( § 4 )=-123.9624
KESME KUVVETININ O OLDUGU NOKTA= 4.033204
ACIKLIX MOMENTI=MA( 4 5 )= 89.9991



DIS YUK=Q(

A-A CERCEVESI

1.XAT

)= 28.75

1
DIS YUK=Q( 2 )= 56.93
3

DIS YUXK=Q(

)= 11.2

DIS YUK=Q( 4 )= 46.19
KOLON XESIT TESIRLERI

X( 1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( 5
KOLON

X( 5
KOLON

KOLON MOMENTLERI
1 )=-24.63875 . Y( 1
KESME XKUVVETI=XK( 1

KOLON MOMENTLERI
2 )=-24.63875 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )=-61.40414 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
2 )=-61.40414 Y( 2
KESME KUVVETI=XX( 2

KOLON MOMENTLERI
1 )= 81.13552 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 81.13552 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
1 )=-54.42264 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
2 )=-54.42264 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
1 )= 57.6714 Y( 5
KESME KUVVETI=XK( 5

KOLON MOMENTLERI
2 )= 57.6714 Y( 5
KESME KUVVETI=XK( 5

i
ot
0l
(03]

i

1 )=-49.27751
1 )=-21.11893

2 )=—-49.27751
2 )=-21.11893

1 )=-122.8083
1 )=-52.63212

2 )=—-122.8083
2 )=-52.63212

1 )= 162.271
1 )= 69.54473

2 )= 162.271
2 )= 69.54473

1 )=-108.8453
1 )=-46.64798

2 )=-108.8453
2 )=-46.64798

15.3428

1 )=1
1 )= 49.43263

n

2 )= 115.3428
2 )= 49.43263



KIRIS KESIT TESIRLERI

M( 1 2 )= 98.55501
M( 2 1 )=-137.665

M( 2 3 )= 383.2816
M( 3 2 )=-369.3935
M( 3 4 )= 44.85144
M( 4 3 )=-24.31587
M( 4 5 )= 242.0064
M( 5 4 )=-230.6856

KIRIS KESME KUVVETI
MK( 1 2 )= 95.03786 MK( 2 1 )=-106.2121
KESME KUVVETININ O OLDUGU NOKTA= 3.305665
ACIKLIK MOMENTI=MA( 1 2 )= 58.52661
KIRIS KESME KUVVETI
MK( 2 3 )= 257.7281 MK( 8 2 )=-254.6419
KESME KUVVETININ O OLDUGU NOKTA= 4.,527106
ACIKLIK MOMENTI=MA( 2 3 )= 200.0996
KIRIS KESME KUVVETI
MK( 3 4 )= 27.53389 MK( 4 3 )=-17.26611
KESME KUVVETININ O OLDUGU NOKTA= 2.458383
ACIKLIK MOMENTI=MA( 3 4 )=-11.00701
KIRIS XESME KUVVETI
MK( 4 5 )= 186.1751 MK( 5 4 )=-183.3449
KESME KUVVETININ O OLDUGU NOKTA= 4.030636
ACIKLIX MOMENTI=MA( 4 5 )= 133.1957



DIS YUK=Q( 1 )
DIS YUK=Q( 2 )

B—B CERCEVESI

1.KAT

73.82
88.94

[t

DIS YUK=Q( 3 )= 32.04
DIS YUK=Q( 4 )= 73.4
KOLON KESIT TESIRLERI

X( 1
KOLON

X( 1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( 5
KOLON

X( 5
KOLON

KOLON MOMENTLERI
1 )=-71.19466 Y( 1
KESME XKUVVETI=XK( 1

KOLON MOMENTLERI
2 )=-71.19466 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )=-72.52348 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
2 )=-72.52348 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
1 )= 137.903 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 137.903 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
1 )=-82.48336 Y( 4
KESME XUVVETI=XK( 4

KOLON MOMENTLERI
2 )=—82.48336 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
1 )= 94.75768 Y( 5
KESME KUVVETI=XX( 5

KOLON MOMENTLERI
2 )= 94.75768 Y( 5
KESME KUVVETI=XK( 5

-140-

1l )=-142.3893
1 )=-61.02399

2 )=—-142.3893
2 )=-61.02399

1 )=-145.047
1 )=-62.16299

2 )=-145.047
2 )=-62.16299

=

)= 275.8059
y= 118.2025

[

2 )= 275.8059
2 )= 118.20258

1 )=-164.9667
1 )=-70.70002

2 )=-164.9667
2 )=-70.70002

1 )= 189.5154
1l )= 81.22087

2 )= 189.5154
2 )= 81.22087
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KIRIS XKESIT TESIRLERI

M(1 2 )= 284.7786
M( 2 1 )=-311.3787
M( 2 3 )= 601.4727
M( 3 2 )=-595.569

M( 3 4 )= 43.95703
M( 4 3 )=-59.20133
M( 4 5 )= 389.1347
M( 5 4 )=-379.0307

KIRIS KESME KUVVETI
MK( 1 2 )= 254.57 MK( 2 1 )=-262.17
KESME KUVVETININ O OLDUGU NOKTA= 3.448523
ACIKLIK MOMENTI=MA( 1 2 )= 154.1666
KIRIS KESME KUVVETI
MK( 2 3 )= 400.886 MK( 3 2 )=-899.574
KESME KUVVETININ O OLDUGU NOKTA= 4.507376
ACIKLIK MOMENTI=MA( 2 3 )= 301.999
KIRIS KESME KUVVETI
MK( 3 4 )= 60.26893 MK( 4 3 )=-67.89108
KESME KUVVETININ O OLDUGU NOKTA= 1.881053
ACIKLIK MOMENTI=MA( 3 4 )= 12.72749
KIRIS XESME KUVVETI
MK( 4 5 )= 294.863 MK( 5 4 )=-292.337
KESME KUVVETININ O OLDUGU NOKTA= 4.017207
ACIKLIK MOMENTI=MA( 4 5 )= 203.1281



DIS YUK=Q(

B-B CERCEVESI

1.XKAT

73.82

1 )=
DIS YUK=Q( 2 )= 49.37
3 )=

DIS YUK=Q(

32.04

DIS YUK=Q( 4 )= 47.26
KOLON KESIT TESIRLERI

(1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( S
KOLON

X( 5
KOLON

KOLON MOMENTLERI
1 )=-71.42855 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
2 )=—-71.42855 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )=-6.284196 Y( 2
KESME XUVVETI=XK( 2

KOLON MOMENTLERI
2 )=—6.284196 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
1 )= 71.97812 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 71.97812 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
1 )=-49.48645 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
2 )=~49.48645 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
1 )= 60.95183 Y( 5
KESME KUVVETI=XK( 5

KOLON MOMENTLERI
2 )= 60.95183 Y( 5
KESME KUVVETI=XK( 5

~143-

1 )=-142.8571
1 )=-61.22447

2 )=-142.8571
2 )=-61.22447

1 )=-12.56839
1 )=-5.386453

2 )=-12.56839
2 )=-5.386453

1 )= 143.9562
1 )= 61.69553

2 )= 143.9562
2 )= 61.69553

1 )=-98.97289
1 )=-42.41696

2 )=-98.97289
2 )=—-42.41696

1 )= 121.9037
1 )= 52.24443

2 )= 121.9037
2 )= 52.24443



-143-

KIRIS KESIT TESIRLERI

M( 1 2 )= 285.7142
M( 2 1 )=—309.4308
M( 2 3 )= 334.5676
M( 3 2 )=-330.3889
M( 3 4 )= 42.47637
M( 4 3 )=-53.10099
M( 4 5 )= 251.0468
5 4

M( )=—243.8074
KIRIS KESME KUVVETI
MK( 1 2 )= 254.9819 MK( 2 1 )=-261.,7581
KESME KUVVETININ O OLDUGU NOKTA= 3.454103
ACIKLIK MOMENTI=MA( 1 2 )= 154.6528
KIRIS KESME KUVVETI
MK( 2 3 )= 222.6293 MK( 83 2 )=-221.7007
KESME KUVVETININ O OLDUGU NOKTA= 4.509404
ACIKLIXK MOMENTI=MA( 2 3 )= 167.3951
KIRIS KESME KUVVETI
MK( 3 4 )= 61.42385 MK( 4 3 )=-66.73615
KESME KUVVETININ O OLDUGU NOKTA= 1.917099
ACIXKLIK MOMENTI=MA( 3 4 )= 16.40143
KIRIS KESME KUVVETI
MK( 4 5 )= 189.9449 MK( 5 4 )=-188.1351
KESME KUVVETININ O OLDUGU NOKTA= 4.,019148
ACIKLIK MOMENTI=MA( 4 5 )= 130.6616



B-B CERCEVESI

1.XAT
DIS YUK=Q( 1 )= 44.76
DIS YUK=Q( 2 )= 88.94
DIS YUK=Q( 3 )= 21.838
DIS YUK=Q( 4 )= 73.4
KOLON

X(1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( 5
KOLON

X( 5
KOLON

KOLON MOMENTLERI
1 )=-42.96121 Y(1
KESME XKUVVETI=XK( 1

KOLON MOMENTLERI
2 )=-42.96121 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )=-102.5813 Y( 2
KESME XUVVETI=XK( 2

KOLON MOMENTLERI
2 )=-102.5813 Y( 2
KESME XKUVVETI=XK( 2

KOLON MOMENTLERI
1 )= 141.5357 Y( 3
KESME XUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 141.5357 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
1 )=—-85.74183 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
2 )=-85.74183 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
1 )= 94.8114 Y( 5
XKESME KUVVETI=XK( 5

KOLON MOMENTLERI
2 )= 94.8114 Y( 5
KESME KUVVETI=XK( 5

1

2

1

2

1

2

1

2

o

2

-1 -

KESIT TESIRLERI

1 )=-85.92241
)=—36.82389

2 )=-85.92241
)=—36.82389

1 )=-205.1627
)=—87.92686

2 )=-205.1627
)=-87.92686

1 )= 283.0715
)= 121.3164

2 )= 283.0715
)= 121.3164

1 )=-171.4837
)=—73.493

2 )=-171.4837
)==73.493

)= 189.6228
)= 81.26691

)= 189.6228
)= 81.26691



~145-

KIRIS KESIT TESIRLERI

M( 1 2 )= 171.8448
M( 2 1 )=-190.5248
M( 2 3 )= 600.8502
M( 3 2 )=-595.7693
M( 3 4 )= 29.62624
M( 4 3 )=-45.72224
M( 4 5 )= 388.6895
M( 5§ 4 )=—379.2456

KIRIS KESME KUVVETI
MK( 1 2 )= 153.9914 MK( 2 1 )=—-159.3286
KESME KUVVETININ O OLDUGU NOKTA= 3.44038
ACIKLIK MOMENTI=MA( 1 2 )= 93.04971
KIRIS KESME KUVVETI
MK( 2 3 )= 400.7946 MK( 3 2 )=-399.6655
KESME XUVVETININ O OLDUGU NOKTA= 4.506348
ACIKLIK MOMENTI=MA( 2 3 )= 302.2097
KIRIS KESME KUVVETI
MK( 3 4 )= 38.736 MK( 4 3 )=-46.784
KESME KUVVETININ O OLDUGU NOKTA= 1.811787
ACIKLIK MOMENTI=MA( 3 4 )= 5.464443
KIRIS KESME KUVVETI
MK( 4 5 )= 294.7805 MK( 5 4 )=-292.4195
KESME KUVVETININ O OLDUGU NOKTA= 4.016083
ACIKLIK MOMENTI=MA( 4 5 )= 203.2419



- 146~

5—-5 CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 47.41
DIS YUK=Q( 2 )= 61.27
DIS YUK=Q( 3 )= 11.2
DIS YUK=Q( 4 )= 45.4
KOLON KESIT TESIRLERI

KOLON MOMENTLERI
¥( 1 1 )=-40.86216 Y(1 1 )=-81.72431
KOLON KESME KUVVETI=XK( 1 1 )=-35.02471

KOLON MOMENTLERI
X(1 2 )=-40.86216 Y(1 2 )=—81.72431
KOLON KESME KUVVETI=XK( 1 2 )=—-35.02471

KOLON MOMENTLERI
X( 2 1 )=-49.51954 Y( 2 1 )=-99.03907
KOLON KESME KUVVETI=XK( 2 1 )=-42.44532

KOLON MOMENTLERI
X( 2 2 )=—49.51954 Y( 2 2 )=-99.03907
KOLON KESME KUVVETI=XK( 2 2 )=-42.44532

KOLON MOMENTLERI
X( 3 1 )= 86.95071 Y( 3 1 )= 173.9014
KOLON KESME KUVVETI=XK( 3 1 )= 74.52918

KOLON MOMENTLERI
X( 3 2 )= 86.95071 Y( 3 2 )= 173.9014
KOLON KESME KUVVETI=XK( 3 2 )= 74.52918

KOLON MOMENTLERI
X( 4 1 )=-53.85867 Y( 4 1 )=-107.7173
KOLON KESME KUVVETI=XK( 4 1 )=—46.16457

KOLON MOMENTLERI
X( 4 2 )=—-53.85867 Y( 4 2 )=-107.7173
KOLON KESME KUVVETI=XK( 4 2 )=—-46.16457

KOLON MOMENTLERI
X( 5 1 )= 56.69743 Y( 5 1 )= 113.3949
KOLON KESME XKUVVETI=XK( 5 1 )= 48,5978

KOLON MOMENTLERI
X( 5 2 )= 56.69743 Y( 5 2 )= 113.3949
KOLON KESME KUVVETI=XXK( 5 2 )= 48.5978



-147-

KIRIS KESIT TESIRLERI

M( 1 2 )= 163.4486
M( 2 1 )=-217.4109
M( 2 3 )= 415.4891
M( 3 2 )=-396.1298
M( 3 4 )= 48.32699
M( 4 3 )=-22.32584
M( 4 5 )= 237.7605
M( 5 4 )=-226.7897

KIRIS KESME KUVVETI
MK( 1 2 )= 158.2261 MK( 2 1 )=-173.6439
KESME KUVVETININ O OLDUGU NOKTA= 3.3374
ACIKLIX MOMENTI=MA( 1 2 )= 100.5833
KIRIS KESME KUVVETI
MK( 2 3 )= 277.866 MK( 3 2 )=—-273.564
KESME KUVVETININ O OLDUGU NOKTA= 4.535107
ACIKLIK MOMENTI=MA( 2 38 )= 214.587
KIRIS XESME KUVVETI
MK( 3 4 )= 28.90029 MK( 4 3 )=-15.89971
KESME KUVVETININ O OLDUGU NOXTA= 2.580383
ACIKLIK MOMENTI=MA( 3 4 )=-11.,04009
KIRIS KESME KUVVETI
MK( 4 5 )= 182.9714 MK( 5 4 )=-180.2287
KESME KUVVETININ O OLDUGU NOKTA= 4.030206
ACIKLIK MOMENTI=MA( 4 5 )= 130.9457



5-5 CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 47.41
DIS YUK=Q( 2 )= 32.21
DIS YUK=Q( 3 )= 11.2
DIS YUK=Q( 4 )= 30.8
KOLON KESIT TESIRLERI

X(1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( 5
KOLON

X(S5
KOLON

KOLON MOMENTLERI
1 )=—42.03343 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
2 )=-42,03343 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )=-3.827225 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
2 )=-3.827225 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
1 )= 44,21431 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 44.,21431 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
1 )=-34.6963 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
2 )=—34.6963 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
1 )= 38.40208 Y( 5
KESME KUVVETI=XK( 5

KOLON MOMENTLERI
2 )= 38.40208 Y( 5
KESME KUVVETI=XK( 5

1

1

2

=148~

)=—84.06685
)=-36.02865

)=—84.06685

2 )=-36.02865

1

1

2

)=-7.65445
)==3.280478

)==7.65445

2 )=-3.280478

1

)= 88.42861

1 )= 37.89798

2

)= 88.42861

2 )= 387.89798

=

1

2

1

2

=—69.3926
)=—=29.73968

=—69.3926
)=-29,73968

)= 76.80416
)= 32.91607

)= 76.80416
)= 32.91607



-143-

KIRIS KESIT TESIRLERI

M( 1 2 )= 168.1337
M( 2 1 )=-206.9956
M( 2 3 )= 222.3045
M( 3 2 )=-206.5917
M( 3 4 )= 29.73449
M( 4 3 )=-23.05135
M( 4 5 )= 161.8365
5 4

M( )=—153.6083
KIRIS KESME XUVVETI
MK( 1 2 )= 160.3833 MK( 2 1 )=-171.4867
KESME KUVVETININ O OLDUGU NOKTA= 3,382901
ACIKLIK MOMENTI=MA( 1 2 )= 103.1467
KIRIS XKESME KUVVETI
MK( 2 3 )= 146.,6908 MK( 3 2 )=-143.1991
KESME KUVVETININ O OLDUGU NOKTA= 4.554202
ACIKLIK MOMENTI=MA( 2 3 )= 111.7254
KIRIS KESME KUVVETI
MK( 3 4 )= 24.07079 MK( 4 3 )=-20.72921
KESME KUVVETININ O OLDUGU NOKTA= 2.149177
ACIXLIK MOMENTI=MA( 3 4 )=-3.868298
KIRIS KESME KUVVETI
MK( 4 5 )= 124.2285 MK( 5 4 )=-122.1715
KESME XKUVVETININ O OLDUGU NOKTA= 4.033394
ACIKLIK MOMENTI=MA( 4 5 )= 88.69472



-150-

5—-5 CERCEVESI

1.KAT
DIS YUK=Q( 1 )= 28.75
DIS YUK=Q( 2 )= 61.27
DIS YUK=Q( 3 )= 11.2
DIS YUK=Q( 4 )= 45.4
KOLON KESIT TESIRLERI

X(1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 8
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( 5
KOLON

X( 5
KOLON

KOLON MOMENTLERI
1 )=-23.808 Y( 1 1 )=-47.616
KESME KUVVETI=XK( 1 1 )=-20.40686

KOLON MOMENTLERT
2 )=-23.808 Y( 1 2 )=—47.616
KESME KUVVETI=XK( 1 2 )=—20.40686

KOLON MOMENTLERI
1 )=-67.921 Y( 2 1 )=-135.842
KESME KUVVETI=XK( 2 1 )=-58.218

KOLON MOMENTLERI
2 )=-67.921 Y( 2 2 )=-135.842
KESME KUVVETI=XK( 2 2 )=-58.218

KOLON MOMENTLERI
1 )= 87.3016 Y( 3 1 )= 174.6032
KESME KUVVETI=XXK( 3 1 )= 74.82995

KOLON MOMENTLERI
2 )= 87.3016 Y( 3
KESME KUVVETI=XK( 3

)= 174.,6032
)= 74.82995

N

KOLON MOMENTLERI
1 )=-53.87908 Y( 4 1 )=-107.7582
KESME KUVVETI=XK( 4 1 )=-46.18207

KOLON MOMENTLERI
2 )=-53.87908 Y( 4 2 )=-107.7582
KESME KUVVETI=XK( 4 2 )=-46.18207

KOLON MOMENTLERI
1 )= 56.69812 Y( 5 1 )= 113.3962
KESME KUVVETI=XK( 5 1 )= 48.59839

KOLON MOMENTLERI
2 )= 56.69812 Y( 5 2 )= 113.3962
KESME XUVVETI=XK( 5 2 )= 48.59839



~-151-

KIRIS KESIT TESIRLERI

M(1 2 )= 95.232

M( 2 1 )=-140.4779
M( 2 3 )= 412.1619
M( 3 2 )=-397.7269
M( 3 4 )= 48.52047
M( 4 3 )=-22.23823
M( 4 5 )= 237.7546
M( 5 4 )=-226.7925

KIRIS KESME KUVVETI
MK( 1 2 )= 94.16131 MK( 2 1 )=-107.0887
KESME KUVVETININ O OLDUGU NOKTA= 3.275176
ACIKLIK MOMENTI=MA( 1 2 )= 58.96544
KIRIS KESME KUVVETI
MK( 2 3 )= 277.3189 MK( 3 2 )=-274.1111
KESME KUVVETININ O OLDUGU NOKTA= 4.526178
ACIKLIK MOMENTI=MA( 2 3 )= 215.4353
KIRIS KESME KUVVETI
MK( 3 4 )= 28.97056 MK( 4 3 )=-15.82944
KESME KUVVETININ O OLDUGU NOKTA= 2.586657
ACIKLIK MOMENTI=MA( 3 4 )=-11.05201
KIRIS KESME XUVVETI
MK( 4 5 )= 182.9703 MK( 5 4 )=-180.2298
KESME KUVVETININ 0 OLDUGU NOKTA= 4.030182
ACIKLIK MOMENTI=MA( 4 5 )= 130.9472



4~4 CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 49.93
DIS YUK=Q( 2 )= 80
DIS YUK=Q( 3 )= 6.3

DIS YUK=Q( 4 )= 90.42

X(1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( 5
KOLON

X( 5
KOLON

KOLON KESIT TES

KOLON MOMENTLERI
1 )=-49.50127 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
2 )=-49.50127 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )=-81.98373 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
2 )=-81.98373 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
1 )= 134.6475 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 134.6475 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
1 )=-106.1962 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
2 )=-106.1962 Y( 4
KESME KUVVETI=XK( 4

IRLERI

1 )=-99.00254
1 )=-42.42966

2 )=-99.00254
2 )=—-42.42966

1 )=-163.9675
1 )=-70.27178

2 )=-163.9675
2 )=-70.27178

1 )= 269.295
1 )= 115.4122

2 )= 269.295
2 )= 115.4122

1 )=—-212.3924
1 )=-91,02532

2 )=-212.3924
2 )=-91,02532

KOLON MOMENTLERI

1 )= 121.1156 Y( 5
KESME KUVVETI=XK( 5

KOLON MOMENTLERI
2 )= 121.1156 Y( 5
KESME KUVVETI=XK( 5

1 )= 242.2312
1 )= 103.8134

2 )= 242.2312
2 )= 103.8134



-153-

KIRIS KESIT TESIRLERI

M(1 2 )= 198.0051
M( 2 1 )=-210.4597
M( 2 3 )= 538.3946
M( 3 2 )=-537.547

M( 3 4 )=-1.043001
M( 4 3 )=-41.9365

M( 4 5 )= 466.7214
M( 5 4 )=—484.4623

KIRIS KESME KUVVETI
MK( 1 2 )= 172.9758 MK( 2 1 )=-176.5342
KESME KUVVETININ O OLDUGU NOKTA= 3.464366
ACIKLIK MOMENTI=MA( 1 2 )= 101.6206
KIRIS KESME KUVVETI
MK( 2 3 )= 360.0942 MK( 3 2 )=-359.9058
KESME KUVVETININ O OLDUGU NOKTA= 4.501178
ACIXLIK MOMENTI=MA( 2 3 )= 272.0292
KIRIS KESME KUVVETI
MK( 3 4 )= 1.855125 MK( 4 3 )=-23.34488
KESME KUVVETININ O OLDUGU NOKTA= .2944644
ACIKLIX MOMENTI=MA( 3 4 )= 1.316135
KIRIS KESME KUVVETI
MK( 4 5 )= 359.4624 MK( 5 4 )=-363.8976
KESME KUVVETININ O OLDUGU NOKTA= 3.975474
ACIKLIK MOMENTI=MA( 4 5 )= 247.7954



DIS YUK=Q(

~-154~

4-4 CERCEVESI

1.KAT

)= 92.85

1
DIS YUK=Q( 2 )= 80
3

DIS YUK=Q(

)= 6.3

DIS YUK=Q( 4 )= 90.42

X( 1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( 5
KOLON

X( 5
KOLON

KOLON KESIT TESIRLERI

KOLON MOMENTLERI
1 )=-92.87869 Y(1 1 )=-185.7574
KESME KUVVETI=XK( 1 1 )=-79.61031

KOLON MOMENTLERI
2 )=-92.87869 Y( 1 2 )=-185.7574
KESME KUVVETI=XK( 1 2 )=-79.61031

KOLON MOMENTLERI

1 )=-38.9241 Y( 2 1 )=-77.8482

KESME KUVVETI=XK( 2 1 )=—-33.36352
KOLON MOMENTLERI

2 )=-38.9241 Y( 2 2 )=-77.8482

KESME XKUVVETI=XK( 2 2 )=-383.36352

KOLON MOMENTLERI
1 )= 134.4059 Y( 3 1 )= 268.8117
KESME KUVVETI=XK( 3 1 )= 115.205

KOLON MOMENTLERI
2 )= 134.4059 Y( 3 2 )= 268.8117
KESME KUVVETI=XK( 3 2 )= 115.205

KOLON MOMENTLERI
1 )=-106.1943 Y( 4 1 )=-212.3885
KESME XUVVETI=XK( 4 1 )=-91.02366

KOLON MOMENTLERI
2 )=-106.1943 Y( 4 2 )=-212.3885
KESME KUVVETI=XK( 4 2 )=-91.02366

KOLON MOMENTLERI
1 )= 121.1155 Y( 5 1 )= 242.2311
KESME KUVVETI=XK( 5 1 )= 103.8133

KOLON MOMENTLERI
2 )= 121.1155 Y( 5 2 )= 242.2311
KESME KUVVETI=XK( § 2 )= 103.8133



KIRIS KESIT TESIRLERI

M( 1 2 )= 371.5148
M( 2 1 )=-384.6775
M( 2 3 )= 540.3739
M( 3 2 )=-536.5633
M( 3 4 )=-1.060177
M( 4 3 )=—41.,94456
M( 4 5 )= 466.7217
M( 5 4 )=-484.4622

KIRIS KESME KUVVETI
MK( 1 2 )= 323.0946 MK( 2 1 )=-326.8554
KESME KUVVETININ O OLDUGU NOKTA= 3.479748
ACIKLIK MOMENTI=MA( 1 2 )= 190.6292
KIRIS KESME KUVVETI .
MK( 2 3 )= 360.4234 MK( 3 2 )=-359.5766
KESME KUVVETININ O OLDUGU NOKTA= 4.505293
ACIKLIK MOMENTI=MA( 2 3 )= 271.5325
KIRIS KESME KUVVETI
MK( 3 4 )= 1.848818 MK( 4 3 )=-23.35118
KESME KUVVETININ O OLDUGU NOKTA= .2934632
ACIKLIK MOMENTI=MA( 3 4 )= 1.331457
KIRIS KESME KUVVETI
MK( 4 5 )= 359.4624 MK( 5 4 )=-363.8976
KESME KUVVETININ O OLDUGU NOXTA= 3.,975475
ACIKLIK MOMENTI=MA( 4 5 )= 247.7952



4—4 CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 92.85
DIS YUK=Q( 2 )= 40
DIS YUK=Q( 3 )= 6.3
DIS YUK=Q( 4 )= 54.48
KOLON KESIT TESIRLERI

X( 1
KOLON

X( 1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

X( 4
KOLON

X( 4
KOLON

X( 5
KOLON

X( 5
KOLON

KOLON MOMENTLERI
1 )=-93.35914 Y( 1
KESME XKUVVETI=XK( 1

KOLON MOMENTLERI
2 )=-93.35914 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )= 27.11629 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
2 )= 27.11629 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
1 )= 66.36068 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 66.36068 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
1 )=-63.1325 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
2 )=-63.1325 Y( 4
KESME KUVVETI=XK( 4

KOLON MOMENTLERI
1 )= 72.95575 Y( 5
KESME KUVVETI=XK( 5

KOLON MOMENTLERI
2 )= 72.95575 Y( 5
KESME KUVVETI=XK( 5

-15&-

1l )=-186.7183
1 )=-80.02212

2 )=-186.7183
2 )=-80.02212

1 )= 54.23257
1l )= 23.24253

2 )= 54.23257
2 )= 23.24253

1 )= 132.7214
1 )= 56.88058

2 )= 132.7214
2 )= 56.88B058

=—126.265
=-54,11357

—-126.265

2 )=
2 )=-54.11357

1 )= 145.9115
1 )= 62.53349

2 )= 145.9115
2 )= 62.53349



=137~

KIRIS XESIT TESIRLERI

M( 1 2 )= 373.4366
M( 2 1 )=-380.7837
M( 2 3 )= 272.3186
M( 3 2 )=-267.2362
M( 3 4 )= 1.793505
M( 4 3 )=-28.83345
M( 4 5 )= 281.3634
M( 5 4 )=-291.823

KIRIS KESME KUVVETI
MK( 1 2 )= 323.9254 MK( 2 1 )=-326.0246
KESME KUVVETININ 0 OLDUGU NOKTA= 3.488696
ACIKLIK MOMENTI=MA( 1 2 )= 191.6022
KIRIS KESME KUVVETI
MK( 2 3 )= 180.5647 MK( 3 2 )=-179.4353
KESME KUVVETININ O OLDUGU NOKTA= 4.514118
ACIKLIK MOMENTI=MA( 2 3 )= 135.2266
KIRIS KESME KUVVETI
MK( 3 4 )= 5.840014 MK( 4 3 )=-19.35999
KESME KUVVETININ O OLDUGU NOKTA= .9269862
ACIKLIK MOMENTI=MA( 3 4 )= .9133012
KIRIS KESME KUVVETI
MK( 4 5 )= 216.6126 MK( 5 4 )=-219.2275
KESME KUVVETININ O OLDUGU NOKTA= 3,976001
ACIKLIK MOMENTI=MA( 4 5 )= 149.2625



{
fte
|
DX}

]

3A-3C CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 32.04
DIS YUK=Q( 2 )= 79.8
KOLON KESIT TESIRLERI

KOLON MOMENTLERI
X( 1 1 )=-6.550187 Y(1 1 )=-13.10037
KOLON KESME KUVVETI=XK( 1 1 )=-5.614446

KOLON MOMENTLERI
X( 1 2 )=-6.550187 Y(1 2 )=-13.10037
KOLON KESME KUVVETI=XK( 1 2 )=-5.614446

KOLON MOMENTLERI
X( 2 1 )=-84.33487 Y( 2 1 )=-168.6697
KOLON KESME KUVVETI=XK( 2 1 )=-72.28703

KOLON MOMENTLERI
X( 2 2 )=-B4.33487 Y( 2 2 )=—-168.6697
KOLON KESME KUVVETI=XK( 2 2 )=-72.28703

KOLON MOMENTLERI
X( 3 1 )= 106.4616 Y( 3 1 )= 212.92833
KOLON KESME KUVVETI=XK( 3 1 )= 91.25282

KOLON MOMENTLERI
X( 3 2 )= 106.4616 Y( 3 2 )= 212.9233
KOLON KESME KUVVETI=XK( 3 2 )= 91.25282



15¢

KIRIS KESIT TESIRLERI

M(1 2 )= 26.20075
M( 2 1 )=-75.75141
M( 2 8 )= 413.0909
M( 3 2 )=-425.8465
KIRIS KESME KUVVETI
MK( 1 2 )= 51.69234 MK( 2 1 )=-76.46767
KESME KUVVETININ O OLDUGU NOKTA= 1.613369
ACIKLIK MOMENTI=MA( 1 2 )= 15.49865
KIRIS KESME KUVVETI
MK( 2 3 )= 317.6056 MK( 3 2 )=-320.7945
KESME KUVVETININ O OLDUGU NOXKTA= 3.980019

" ACIKLIK MOMENTI=MA( 2 3 )= 218.9473



3A-3C CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 32.04
DIS YUK=Q( 2 )= 47.26
KOLON KESIT TESIRLERI

X(1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

KOLON MOMENTLERI
1 )=-8.419331 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
2 )=—-8,419331 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )=-46.1473 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
2 )=—-46.1473 . Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
1 )= 62.95857 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 62.95857 Y( 3
KESME XUVVETI=XK( 3

1 )=-16.83866
1 )=-7.216569

2 )=-16.83866
2 )=—-7.216569

—92.29459

1)
1 )=-39.55482

[}

2 )=-92.29459
2 )=-39.55482

1 )= 125.9171
1 )= 53.96449

2 )= 125.9171
2 )= 53.96449
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KIRIS KESIT TESIRLERI

M(1 2 )= 33.67732
M( 2 1 )=-60.79624
M( 2 3 )= 245.3854
M( 3 2 )=-251.8343

KIRIS KESME KUVVETI
MK( 1 2 )= 57.30027 MK( 2 1 )=-70.85973
KESME KUVVETININ O OLDUGU NOKTA= 1.788398
ACIKLIK MOMENTI=MA( 1 2 )= 17.56052
KIRIS KESME KUVVETI
MK( 2 3 )= 188.2339 MK( 3 2 )=-189.8461
KESME KUVVETININ O OLDUGU NOKTA= 3.982943
ACIKLIK MOMENTI=MA( 2 3 )= 129.477



3A-3C CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 21.38
DIS YUK=Q( 2 )= 79.8
KOLON KESIT TESIRLERI

X( 1
KOLON

X(1
KOLON

X( 2
KOLON

X( 2
KOLON

X( 3
KOLON

X( 3
KOLON

KOLCON MOMENTLERI
1 )=-2.845801 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
2 )=-2.845801 Y( 1
KESME KUVVETI=XK( 1

KOLON MOMENTLERI
1 )=-87.43406 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
2 )=-87.43406 Y( 2
KESME KUVVETI=XK( 2

KOLON MOMENTLERI
1 )= 106.5361 Y( 3
KESME KUVVETI=XK( 3

KOLON MOMENTLERI
2 )= 106.5361 Y( 3
KESME KUVVETI=XK( 3

1 )=-5.691602
1 )=-2.439258

2 )=-5.691602
2 )=-2.439258

1 )=-174.8681
1 )=-74.94348

2 )=-174.8681
2 )=—74.,94348

1 )= 218.0722
1 )= 91.31665

2 )= 213.0722
2 )= 91.31665



KIRIS KESIT TESIRLERI
M( 11.3832

1 2)
M( 2 1 )=-62.75051
M( 2 3 )= 412.4868
M( 3 2 )=-426.,1443
KIRIS KESME KUVVETI
MK( 1 2 )= 29.91818 MK( 2 1 )=-55.60182
KESME KUVVETININ O OLDUGU NOKTA= 1.399353
ACIKLIK MOMENTI=MA( 1 2 )= 9.549849
KIRIS KESME KUVVETI
MK( 2 3 )= 317.4928 MK( 3 2 )=-320.9072
KESME KUVVETININ O OLDUGU NOKTA= 3.978607
ACIKLIK MOMENTI=MA( 2 3 )= 219.1027



C5-C4 CERCEVESI

1.KAT

DIS YUK=Q( 1 )= 85.01999
KOLON XESIT TESIRLERI

KOLON MOMENTLERI
X( 1 1 )=—84.96904 Y(1 1 )=-169.9381
KOLON KESME KUVVETI=XK( 1 1 )=-72.83061

KOLON MOMENTLERI
X( 1 2 )=-84.96904 Y(1 2 )=-169.9381
KOLON KESME KUVVETI=XXK( 1 2 )=-72.83061

KOLON MOMENTLERI
X( 2 1 )= 87.69556 Y( 2 1 )= 175.8911
KOLON KESME KUVVETI=XK( 2 1 )= 75.16763

KOLON MOMENTLERI
X( 2 2 )= 87.69556 Y( 2 2 )= 175.3911
KOLON KESME KUVVETI=XK( 2 2 )= 75.16763

KIRIS KESIT TESIRLERI

M(1 2 )= 339.8762
M{( 2 1 )=-350.7823
KIRIS KESME KUVVETI
MK( 1 2 )= 296.012 MK( 2 1 )=-299.128
KESME KUVVETININ O OLDUGU NOKTA= 3.481675
ACIKLIK MOMENTI=MA( 1 2 )= 175.4324



BOLUM &. KIRISLERDE KEESIT TESIELERI SUPEEPOZISYONU VE
BRETOMAEME HESABI

Eirizlerde momsnt Ve kesme Euvvelblerd

Table B.1.'de wverilen degisik digey giklemsler
altindaki kesit tesirlerinin en slverizsizleri alinarsak

table &.1'de depremsiz durum sittununa konmustur,

Tablo 4.6.1.1'deki depremdsn dodan MB1 ve MBZ kezit
ug momentleri we bunlarain kiriglerde olusturdoklary k
kuvvetlerd alinarak depremsiz duruma alt kesit
tezirlerinin 1.B'a bilinersk e=lde =dilen degerl
toplanms  wve  gikarilmistar, Elde edilen sonuglar
depremli durum siltununsa yazilmz wve daha SFONra =35
elverigzzsiz durum olarak bu {ki  sitiinda bulanan dJdederler

karszilastiralimashar.

Depremsiz durumda 1.4 G+1. 20, depremli durumda ise

1.4, G+1 . EQ¥-1 B+E ygilikleri dedgerlendirilmizstir,

Tablo B.2'ds, tablof. 1 'deki en =lveriszzsiz duruma ait
kezit tesirlieri ¥ullanilarak tazima giticll ygdntemine gire
betonarme hesabi yapilmistair.

Malzeme: BS2E BCIII a

1, Kat kiriszlerinin kssme kuvveltleri hesabinda gellikl

i

minimum etriygs ysterli oclmustur, (EQ—IL Ayrintailas  hesa

i

tablozu tablo 6.3'de verilmistir.
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TABLO 6,2 1. KAT KIR1S BETONARME HESABI
Kiriz %o Foment | Bin) fs () | DIl | PILE HEVEAT ILAVE
{ii.m)
Sl | -181 1.9 Pe 42 16
{4.02) {2.26) {2.91}
KIil {foikhk) 83 0.63 6.4 e | Me
402 | 40D
S | -19 1.2
Sol | -386 4.7 ¥y 12 e | U2
{7.6) {2.26) 4,020 | (7.6
3.4 16 e
{4.82) (2.26)
K102 {Aniklik} 200 0.63 16.2 e | 2
W2 (7.8
Ga3 | -39 .2 ¥ Yz i 74
7.6} (7.8) {7.6)
KN 4816
(8.04)
Sl 1 -43 6.4
K163 Jagiklik) -11 0.63 6.4 Y. 7]
{7.8)
54 | -B 6.4
i 3.0
Sol | -2 3.2 %2 b 1216
(7.6} 4.02) {2.81)
Kios jAnkhiky 133 0.65 6.7 We | 281k 216
4,021 (4.02) {4.82)
85 | -2 12.5 Pie 2012 A2
{4.621(2.26) {7.6)




H
[y
by}
b

i

Sl | -314 1.7
KIS {apaklak] 131 | 0.65 6.6 we | ms
402 40
Sad | -287 16,0 W2 e ¥n
Q.25 (4,02 {11.4)
Sl | -39 19.2
4275 14,2 M6 A4 W16
(4.02) (6.28) (4,02)
K106 (Bnakhik] -11 | 0.6 64 | un
(7.6
a3 | % 18,5 W2 M W0
7.6 (402 (7.6
129 15.3 6 w2
8.4 (7.8
Sl | 415 7.2 W2 e W | 4
(2.26) (.00 (6.29) | (1257
4.8 W A
(4.02) (6.29)
aklik| 25 | w6 | 1.9 |2 | om0
K107 62 | (6.2
S | -4t 2.5 WN WD WN
6.2 1.6) (9,42)
4.1
Sol | -287 16,0 W16 212 2]
(2,01 (2.26) (1.4
3 6.4 #16 W2
(4.02) (2.26)
KIS [Aqaklak| 103 | 0.6 64 loge | e
4020 | @0
S | -300 16.8
#0 6.4 Wi AN
4,02 (6.29)
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Sl | -2 15,9 M2 18R 2920
(2.2 (3.8) 9.42)
K19 [acikisk] 155 | 114 27| WE | um
402 | (2.8
Sad | -663 %.3
249 1.9
Sl | TS 4.1 Wz M2 i 724
(11.4) (2.28) (%.6)
2.7 Me A w2
4.02) (7.6 {11.4)
Ko (acklk] 2 | L4 | 152 (g2 | a2
7.6 | 402
S | 5% 2.7 dR M 70
(.8 1402 (2
14,4
Sol | -4t8 2.3
+%0 8.2 gy 72
(15.21) (2.%6)
K1 lapkkl 17 | 14 B4 | A2
(7.6
S | - 2.0
493 64 | w2
(7.6
Sl | -39 21,8 We W6 ¥
603 (4,02 (1.4
3'4
K2 |ackik] 23 | a4 | o10a W6 | W
.02 | (6.0
Saj | -3M 2.3 113 g2
(6.03) (15.21)
2.9 W2 Wb
(7.6 @402
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sl | 47 2.5 W2 Wb 272)
(2,28 (4.02) 2.2
+24 8 413 1916
(€.09)
kU3 laoklk| 15 | 0.7 2.8 a6 |
.03 | 4.0
S | -2 2.8 M2 W 72)
(2.26) 14,02 (22.9)
154 10.4 W6 W
(6,03 (6.03)
%l 815 #.3 2w 19122
3.8 (2.26) {3201
17 %.9 pi 7] s#2
(7.6) {13.01)
K el 192 L@ 9. |u#n | iz
7.6 | 6.3
S | -4 7.8




Sl | -168 8.8 il W
(4.02) (6,03)
HER 8.4 vi 17} 1916
(7.6) (2.01)
Kis skl 2 | 103 | 6.4 | 22
56 | W 2.4
2% 16, w2 WY 1622
(7.6) (1.6) (3.9
Sl | 617 0.8 ¥n W2 2
((11.4) (2.26) {22.8)
15.4 4822
(15.21)
K6 |foikhik| 272 |03 (137 | %R | #n
(7.6
g | -5 2.6 yivs) )
(7.8 (22.8)
11,2 82 1622
(7.8) (2.9)
Sol | -467 5.9 w0 WE W2 | Wn
(7.6) 402076 | (2.6
7.5
K7 k] 48 {103 | 125 W | @n
7.6 [(0.6)
S | 913 9.4 W2 B2 92
(7.6 (7.6) (M4.20)
1267 3.0 W2 62
(2.6) (2.8




Sl | -43 21
4.7
K8 anklik| 219 0.7 1.1 | 2822 13023
(7.8) 3.9
8§ | -b13 .7 12 80 MR
3.8} (2.26) {30.4)
1y 13.3 %0 Yiirz
{7.8) 7.6
S0l | -25 13.9 2816 320
{4.02) {3.4)
1209 10.6 Vi Y2 1820
{7.6) {3.14
K113 jAnklik] 18 0,73 | 6.4 | B2
(7.£)
Saj | -430 24.0 e W | Hn
4,021(3.9) | (15.2)
¥328 169 422 1216
{(1a.21) {200
Sol | 438 & 22 2016
{22.3) 1402
8.6 8n
{15.8)
K2 jAqiklik} 73 £23 | #8535 #2 |2
(152 (2.8
Sad |48 2 M2 2518
122,81 (4.62)
8.6 822
{15.2)
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ki

Sol -1 9.4 w2 M2
{71.68) {2.28)
friklik | 263 147 | #2 |#2
{7.6) | (1.6)
S8 1A 3.4 ¥ W82

7.6) (2.26)
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TABLO 6.3 1. KAT KIRtS KESHE HEGABI

Kirigo | TI GH) | T2 (KW L {m} alm) | Vd (KN} Etriye | Pilye
K101 414 152 7 | 065 104 BL0MS -
K102 28 55 9 | 0.6 209 B1NS -
K103 B n 4 | 0.6 pa] B10\S -
K104 1% 13 g | 063 145 fNS | -
K103 123 180 3 | L& 142 plovs |-
K106 in 168 4| 06 9 BN | -
K107 m il 9 | 0.6 24 BMG | -
kiR 160 174 7 | 07 116 foMs | -
K109 254 262 7 | 6.9 130 BINS | -
ki1 401 440 9 | 145 2% BOMS | 1.5
Kitt i 17 4|09 84 pins |-
K112 55 M2 8 | 09 720 pNS | 003
Kit3 7% yiil 718 243 BMS | 0.4
Kitd 329 0t 7 |13 215 poMs | -
K115 134 145 i 10 % moMs | -
Kit6 %0 39 700 302 pioMs |2
Ki17 9 %4 8 | 065 m nonE |12
K118 Az £7}] 8 | 063 246 MG | 0.5
Ki19 190 202 4 {0 1k gioMs | -
K120 39 M9 9.5 0 m fns |14
Ki2t V] 1» £ |1 145 fings | -




BOLUM 7. KOLON ve PERDELERDE KESIT TESIRLERI
SUPERPOZISYONU ve BETONARME HESABI

Tablo 7.1'de kolon betonarme hesaplarinin sonuglari

gésterilmektedir.

Depremli ve depremsiz durumlara ait kesit tesirleri
(M.N). "Cegitli ytikleme durumlarina ait kesit tesirleri™

stitununda 1.2. ve 3 durumlar:i olarak verilmistir.

1.durumda 1.4 G+1.6Q ytklemesinden olusan depremsiz hale
ait momenti (M) ve normal Kuwvwvet (N). Bu duruma ait normal

Kuvvetler tablo 7.2'de verilmistir.

2. ve 3. durumlarda 1.durumdaki momentin 1.5'a Db&liimiinden
elde edilen degerlere tablo 4.6.1.1'deki 41.kata ait MCA
momentinin eklenmesi sonucu bulunan moment ve 1.durumdaki
kolon normal Kuvvetinin 1.8'a bdlimiinden elde edilen
degere tablo4£1569ki depremden dolayi kolonlarda olusan
normal kuvvetlerin sirasiyla eklenip ¢ikarilmasli sonucu

bulunan N normal Kuvvetleri verilmisgtir.

Her duruma ait M-N ¢iftinden, normal Kkuvvetle
beraber bir eksenli momentin bulunmasi haline ait abaktan
faydalanilarak elde edilen w katsayilari M-N g¢iftlerinin
altina yazilmistair.

3 duruma ait w lardan en biyltk olani segilerek bununla
hesap yapilmis wve iki ayr: ylizde donati alanlar:

bulunmustur.
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Son oclarak hesap kesme kuvveti Vd ile Vcr kesme
kuvveti karsilastirilmis ve Kkesme hesabina hig bir

kolonda gerek olmadigir gbrilmiis minimum etriye yeterli

géoriilmistir.

Perde Donatisi

Perde diisey donatisi P
perdesinin wuglarinda 90 cm'lik bir uzunluk boyunca

konmustur.

Etriye 2¢ 1018 B¢ III a
Disey goévde donat181=ASd=O.008x100x30=6 cm2 @ 12718 (7.854)
Yatay govde donatlsL=Asg=0.0028*100*30=7.5 cm2 L2715

P2 perdesinde diisey donata ugléfda 28 em'lik bir uzunuk

boyunca konmustur.

Disey gdvde donatisi : ¢12/15
Yatay gbévde donatisi : @¢12/15 olarak segilmistir.

Fret Hesaba $10 BGC I

S12 kolonu: D=70 cm A§3848 cm2 Ack=3019 cm'2

min pS=O.B fck/fgk(AC/ACk—l)
minps=(0.8*1?000/880000)*(3848/3019—1)=0.011
minps=ps=4Ao/D*S) S{4AO/(D.pmin)

S<4.6:. cm S=% cm segildi.

Ayni sekilde S13 kolonuda hesaplanmis ve S=4 cm

se¢cilmigtir.
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TABLO 7.2 1.KAT KOLOM VE FERDE NORMAL KINVETLERD (M)

Kolon Mo | Iati Alirlik | Kirigten Gzlen Toplam
5 290 3% 7986
52 1127 12730 13917
] 967 9936 10923
54 813 8263 w7
5] B0 8136 £746
56 209 43 8352
57 1565 ins 1g722
2 1314 13083 13203
9 1102 11599 12692
810 ‘967 %623 10790
511 1187 12654 13841
512 a3 3415 21
513 {248 19494 21242
] 6494 13243 19737
P2 1836 9663 10883




BOLUM 8. TEMEL HESABI

Sekil 8.1fde gdritldiiglit gibi kenar kolonlar stitrekli

temel, i¢ kolon ve perdelerde kirisli radye temel olarak

tasarimlanmistair. Zemin ayrisms tortul kayalardan
clusmustur. Zemin emniyet gerilmesi ozem=500 KN.mZ olarak
kabul edilmisgtir. Ayrica zemin su seviyesinin temel

kotundan daha asagida oldugu varsayilmistir.

8.1. RADYE TEMEL HESAPLARI

8.1.1. RAYE PLAK ONTASARIMI

Raye plagin kolon ve perde normal kKuvvetleri
altinda bir moment olusmamasi ig¢in normal KkKuvvetlerin
bileskesinin etkime noktasi ile radye pladinin geometrik

merkezini gakistiracak ¢ikma uzunluklari hesaplanmigtair.

Dusey elemanlardan temele intikal eden normal
kKuvvet ve momentler Tablo 8.1.1' de verilmistir. Radye
plagi sekil 8.1.1'de gdriildigli gibi soldan 1 m ve sagdan

1.3 m uzatilmisgtir.

8.1.2. ZEMIN EMNIYET GERILMES! KONTROLU

Atalet momenti =I=15L3*15.33/12=4567 m4

Alan = A=234 m2 y=7.68 m

Temel yaklasik agirligi=Ntemel
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=

3 _ . 3 a
Niemel =(28 KMN.om 21 m*l m*l m¥28 mi+(28 KN.m 0.8 mx234m

Kirig Flak
Niemel =2362E KM Tablno &.1fde Toplam moment=M=106942 KN.m

o=(Nd-1.E+Ntemel ) A+ (Mey~1)

= > =
o1 =664 KN-m~ <i.33%800 KN.m™ =665 KN.m"

=

>A2=306 KH-/m >0

81

FNdA1 B Hiemel = =
o = + = 488 KM.m"~ 1500 KN.m =ozem
& A

3]

8. 1.3 RADYE PLASI STATI K HESARI:

8.1.3.1.1. DEPREMSIZ DURUM

8.1.31 .2 DEPREMLI DURUM

=1 0IBOS-2534 +1 0694 2%y~ 48567 ifadesindes y, plak merkezinds
zemin gerilmesl aranan noktayga olan uzaklik olmak  iizers
i

zemin gerilmeleri zekil 8.1.1'de verilmiztir.

Eady=s dizeme plaklar: depremli ve depremsiz  duruma

ait gerilmeleri ile bunlarin en elverizsizl olan hesap
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gerilmeleri tablo 8.1.2'de verilmistir.

8.1.3.2 KESIT TESIRLERININ BULUNMASI (1 m genislik igin)

M=oPth? ifadesiyle agiklaik ve mesnet momentleri

hesaplanarak tablo 8.1.3 'de verilmistir.

8.1.4 RADYE KIRISLERI STATIK HESABI

8.1.4.1 Kirslere gelen yayili ytikler tablo 8.1.4"'de

verilmistir.

8.1.4.2.KESIT TESIRLERININ BULUNMASI

Tablo 8.1.4'de verilen kiris yayil:i yiikleri altinda
kirigsler basit mesnetli siirekli kiris gibi distntilip,
diigim noktalari sabit sistemler igin verilen agi metoduyla

¢cOziilmiis ve Kesit tesirleri tablo 8.4.4'da verilmistir.
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TABLO 3.1.1 RADYE OZERTNE ETKIVEN DIS YUKLER

KOLON MO | My (KHom) | NAVLLS GRN) | Nd RN
16 810 1248} 18122
12 ant 10838 16257
9 76 2461 12692
2 29 10838 16257
7 3980 12481 1872
13 3830 14161 nz42
Pi 4162 13158 19737
P2 704 niz 10669

TOFLAN 108942 199803 164704

TABLO 8.1.2 RADYE PLAGT HESAP GERILBELER!

-190-

DEFREML] DURLY HESAP
DoSEME!  [EFREMSIZ gitg2 GERTLHMEST
M | MR (KNwm) | ol 02 (N )
2
£25 1 44 519
m 704 T4
A4 | 54 419
44131 3
m 704 704
54 1818 LY
TABLO 8.1.3 RADVE PLAKLARIN STATIK HESABI
ACIKLIK MESNET
DESEMEl Py [Lkisal Luzun | m<lenlk Ha Ha ACIKLAMA
i Ka) | o | (Mg}
M (e @) {n)
1 74 | 8 5 i 0025 -1126 16.033] 1437 | iki dofrultuda
™2 174 | 3 ] 2.7 | 0.062] <392 10.983] 528 | Kisa dofrultuda




TABLO 8.1.4, RADYE KIRISLERINE GELEN YAYIL YOKLER

KIRIS M0 | PhiN\e
TKii8 pxrxi
Tkl 1854
K113 704
TKi15 247

8.2 SUREKLI TEMEL HESAPLARI

Yapinin dis Kkolonlarini zemine baglayan sitirekli te-
meller flexible olrak kabul edilmistir. 11k olarak temel
papug genisligi 2 m XKiris genisligi 1 m,‘ ampatman
ytksekligi 0.5 m ve kirisg yliksekligi 1.5 m olarak

tasaramlanmis gerekli kontroller ve yeniden bogutlandirma

daha sonra yapirlmisgtir.



8.2.1 A~A AKSI SUREKL! TEMEL HESABI
8.2.1.1 ZEMIN KONTROLU
8.2.1.1.1 Depremsiz Durum
Arttirilmamis kolon normal kuvvetlerin kolon

altinda komsu agikliklarin yarisini Kapsayan bir alanda
olusturdugu gerilmeler sekil 8.2.1.1 de gdsterilmisgtir.
Bunlardan en biyiigi qmax=1189 KN./m alinmistair.

Temel agdirligi=Ntemel =2m¥lmx*x25 KN/m8=50 Kn

og=802%1 =25 KN/m2 ozem=500 KN/m2

o=zem—og=475 KN./m2

qmax=(ozem—og ) *b b=1189/475=2.44 m

Temel papu¢ genisligi=b=2.5 m segilmigtir.
8.2.1.1.2 Depremli Durum

Stirekli temel rijid olarak Kkabul edilmis ve
kolonlardan aktarilan ayni ydndeki momentler toplanarak
M=998 KNm bulunmustur.

I=2.B5%29°,12=5081 m® y=14.5 m

ol.2=998%14.5/58081=2.8 KN/hF

zemin emniyet gerilmesi kontrolunda depremli durum dikkate

alinmayacaktir.
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8.2.1.2 TEMEL KRISLERI STATIK HESABI

8.2.1.2.1 ARTTIRILMIS KOLON NORMAL KUVVETLERINDEN OLUSAN
KES!T TESIRLERI!

Strekli temel Kirislerine isabet eden ortalama
zemin gerilmeleri KAYNAK [71' e gére belirlenmis ve Kiris
kesit tesirleri T kesme kuvveti, M egilme momenti olmak
lizere sekil 8.2.1.2"de gbsterilmistir. Moment
dfiyagraminda sag ugda M=6000 KN.m gibi bir fazlalik
vardir. Bu sebeple bir gerilme dizeltmesi yaprlair.
Sekil 8.2.1.3

7P'=8p*" B5000=20. 5%7xP '

P'=42 KN/m P"=37 KN/m
Duzeltilmis gerilmeler altinda yeniden kesit tesirleri
hesaplanmis ve sekil 8.2.1.4 de verilmisgtir.

8.2.4.2.2. DEPREM MOMENTLERINDEN OLUSAN KESIT TESIRLERi

Deprem momentlerinin flexible temel kirisi i1zerine
etkitilmesi sonucu olusan moment tablosu gsekil 8.2.1. ‘'de

verilmistir.

Deprem momentlerinden ve kolon normal
kuvvetlerinden olusan Kiris hesap momentleri sekil 8.2.1.

de verilmistir.



A—-A Aksi
(5’986 ) 1391 7) 10923 9079 6746
N=(3930 (9278 7282
(KN) (1282)  (s057) (4 497
K101 J, TK102 . TK103 K10 4
(KN/m>L5%7 1159 1120 1009 l 124
l * 1 1 1 1
100 700 900 400 %00

Sekil 2.2.1.1 Zemin Gerilme Dagilaim

~4656 -7838 ~3389 — 6083

S e

B 7534 299 6709

- 3070

~12314
~ 6400 123

~7

665

M (kN. m)

5656
6000
Sekil 8.2.1.2 Kiris Kesit Tesirleri Diyagram
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Sekil 2.2.1.3 Moment Diizeltmesi

E,o\\wlsa\\)[\\[[\\[ (T)

2704 671
723 £ RN

~13 728
-~6600 —=14717 —~3602

\//\\//\sz\./ —1312 \l (M)
665 0 is

4627 (KN. m)

¥
in
-
et

Belal.4 Diizeltilmis Kesit Tesirleri



M

i
b
(Xl
o

i

- 29 224 199 148
| | |
1 _ o (M)
2|2 I B “la -
o \ - (KN.m)

Dis Momentler

— 3PP

14717

—~ 6600

(M)
683 ISSV \{ T196

(KN. m)
78
4794

Sekil.8.2.1.6 Moment Diyagram



8.2.2 B-B AKSI SUREKL! TEMEL HESABI
8.2.2.1 ZEMIN KONTROLU

8 2.2.1.1 DEPREMSIZ DURUM

Arttarilmamis kolon normal Kuvvetlerinin zeminde
olusturduklari gerilme yayilaisga sekil 8.2.2.1. 'de

gbsterilmis, bunlarin iginde en biyidgli olan
qmax=118583 KN/m alinmistir.
Temel zati gerilmesi=ecg=22.5 KN/M2 bulunmustur.

Temel papug¢ genigligi 2.5 m olarak alinmistair.

=11863/2.8+22.85=483.7 KN/m2 ZB00=czem KN/m2

8.2.2.1.2. DEPREMLI DURUM

Kolonlarda deprem Xkuvvetlerinin etkisiyle olusan

momentler rijit kabuledilen sitrekli temele aktarilmistir.

Toplam moment =M=2345 KNm I=8081 m4 y=14.85 m

ol.2=23485%14.5,5081=6.7 I(N/m2

Zemin emniyet gerilmesi kontrolunda momentlerden

gelen gerilmeleri ilave etmek gereksizdir.
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8.2.2.2 TEMEL KRISLER! STATIK HESABI
8.2.2.2.1 ARTTIRILMIS KOLON NORMAL KUVVETLERINDEN OLUSAN

KESIT TESIRLERI

Arttirilimrs kolon normal kuvvetlerinden olusan
zemin gerilmeleri, kirislerdeki T kesme kuvveti ve M moment

yayirlislari sekil 8.2.2.2 de verilmistir.

Moment digagraminda sad wugda 4705 KN.m'lik Dbir

fazlalik oldugu gdériilmektedir. Bu nedenle bir gerilme

ditzeltmesi yapilmistair. $Sekil 8.2.2.3

M=4705 KN m T*P' = 8%P" 470B=P'%7%20.5

P'=32.79 KN/m P"=28.69 KN m

Yeni gerilmeler altinda kiris kesit tesirleri sekil

8.2.2.4 de verilmistir.

8.3 TEMEL KESIN TASARIMI

8.3.1 RADYE PLAK TASARIMI

Maksimum egilme momenti=1487 KNm-m

Tagsima glict, dikdértgen Kkesitler igin betonarme

hesap tablosundan Ks=0.348 segildi. Kd2=25.1

Msr(Tasima gilicti momenti)>=1487C t cm bw=100 cm



B-B Aksa

5922 13844 - qo¥d90 2352 5986

(KND (3952) (?J?]fv (# ;9[) s I) (3130)
' TK 103 TF1°7 Tk106 Tk1los
440? 700 i doo 4 Yoo ¢ oo 3
(KN/m) | g3g 1153 1106 ‘ 928 297
Seki1l 2.2.2.1 Zemin Gerilme Dagilims
- 4811 —=7781

- 3326 - 5573

>~

1317 6050 2774 :
7464 597 (KND
-F6s1
- 6321 —12209
~ \/ 32 \l (M
659
5696 3124 (KN m)
4225 4105
Sekil 2.2.2.2

Kiris Kesit Tesirleri Diyagrami
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M=2705 (KNm)
i 1

T

L=2050 ¢m) l
p*

Sekil B.2.2.3 Moment Dizeltmesi

-84 I;aé(M)

1439
\ (KN.m>

Sekil 2.2.2.4 Moment Diyagrama
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25.1=100%1,14870 d=61 cm
Radys plak yiksekligi=h =70 cm zecilmistir.

KIRIS TASARIMI

BSES.BCIII & icin to=1800 KN m—

8.3.2.1 RADYE KIERIZI

{

Tmax= 133934 KN
Kiriz ygitke=skligi=h a0, 9xhxrd)
b= m alinirsa h*x{12390-1 5)-{Q 2E2218001=2. 5 m

h=2. 5 segilmistir.

.2 ESUREKLI TEMEL KIRISLEED

Tmax=8123 KN

b=1. B s=secilmizdir h==2.8 =secilmiztir.
&

h>(B8129-1 5500, 291 Bxl 800)=3, 2]

14

H
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8.4 TEMEL KiRIS BETCONARME HESARI

t
Temel kirislerin kezit tesirleri Tablo 8.4.1 4¢

/de

verilmistir. Bu degerler kullanilarak Tablo 8.4.2
temel plak ve kiriszleri betonarme hesabi yapilarak bulunan

donat: miktarlara ve yerleri belirtilmistir,

Temel kiriglerinde keame hesabiy 1kl kesit dizinda
gerekmemsekitedir, bu kesitlerde ize betonun aldig: Vo=0.8Voe
biygiikliigiinde kesme kuvvetine ilave =dilen ze=gilen
etrigenin tasidigr kesme kuvveibl VYd hesap keame kuvvebinin

cok fzerinde kalmaktbtadair. Tablo 8.4.3
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Tablo 8.4 TEMEL KIRISLERY KEStT TESIRLERt TARLDS!

Kirig No|  HOEENT (KN.w) KESHE KINVETL (KN
Sol | Acikitk | Se§ | %ol 8
™ e [um o |uw | - -
m |58 |- 58 | - -
™ e (-3 [Aus | o
WO | 0 {15612 [17428 | 8517 1239
i1 {17428 |-5000 0| -aue4 548
W9 |12 |-1304 ¢ -9t 1565
™S J126ea | 1s83 | 0 | -4e4 -189
e | o | 1m% | s -me 10974
wRl | o
™ol (e |-ee00 |47 | s | o
™z [t |-um7 | s a9 | e
w3 |79 |- 1m0 - | 21
Wioe |-1437 |-19mm |19 | -6 | 671
TS |-1004 |-12145 [+ | -Sa09 | W
e | 1489 |12 |8 | -3 | B4
W7 | 502 1403 |em | w2 | 7m
W | 59| -6 |50 | -4elt | 19
Radye
fmpatmani} - - n - pa
Witemadi | - | - w6 | - %5
Kiris
fapatmani
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TABLO A4.2  TEEL KIRISUERD BETONRAE HESP TapLosy
Kirs Mo b L} s t+ luz Hevout ilave
{a) tkn.a) | (ca}
™ Sol 1437 |- A% 326310
(26.5) (53
foiklik 1|12 53 |86\ | -
Pilye
833 1437 7| - B26\20 26011
m - Sol 5% 5| - 26520 E26\10
£5.5 5
A5aklik 1] -m 5 | 825\20 - B\
dadite:
833 54 5| - 826020 -
HOOL) 5al 0 - | 18 . -
Atk RS VI T 74 J 3
{135}
83 M | | - - -
TN 8ol 17422 | 255 20626 19926
(166) ot
friklik 2| s | 5| 1482 - -
(14,21
Sa3 ] -1 108 . -
(53
K15 Sol 1260 | 15| - - -
Agiklk 2 |1 | 1] 3% - 11826
(135) Hont j
5a3 ] - - g |-
(125)
KilG Sol § - - 662 |-
(%)
agiklik 2 | -9 | i | e - )
(155) ot j
Saj %D | 1S - |38 W -
(155)




Kol %ol 73 5 | 1es - -
(58)
Agiklk 1.5 | -6e00 | 104 | 20826 - -
(166}
8ag 4757 M - - -
K102 8ol 479 % | sz 1186 -
19 (53)
faklik 1.5 -7 il | T - -
um
%23 795 5 . - -
K102 %l 709 57 | 7% | S
an | ue
fnikhik .50 w02 | 97| uew - -
@
8ad 5 | W - - -
Te104 Sol 1437 | st | - | e -
{53)
Bnklik L5 -1l | owsl - 522
(164.3) Hont..
8ad 1% | 5| - | w2 |ms
{19 (an
105 S0l 1004 | 57 ) - |278% 118%6) -
(143 {57
faklik L5 ) -5 |3 | 272 . 5822
{143) {19
%ad ¥ | % - s | 8%
{19 {an
K106 Sol e | 9] - w2 W%
26,8 @G0
Baklik 1.5 -2 | 57 | ues| - -
7))
8ag g8 | 57| - - -




TK107 5ol 3302 3 - - -
fgiklik 1.5 | -140% | 167 32826 - -
{169}
5ad 1673 | 97 - - -
TE108 Sol 8% | ¥ 11826 - -
an
Aniklik 1.3 -6475 | 103 | 20826 - -
{106}
Sag G246 2 - 1§26 | 82
Y] 26.6)
Radya
fmpataam i B NG
{243.3)
Hitenadi
temal
Kirig
ampatpam i 6] % | AL
{23.3)




TRBLO 8 AAEMEL KIRICLER! KESME HESABI

—~207-

Kirg No| (K0 {Ki) {m) {m) {s) {kn) {KN) KN} | Ebriye
n 12 ] L a Vd Vas | Ve
Il [8517 (112396 2 9 1.43 | S0i4 2694 | 230 BIALS
TKi1L |80s4 643 2 4 145 148 211 BY BN
e 209 | 1565 2 4 0 - 202t | 293 AN
TKIIS {4884 189 2 3 2 1644 a2 B BN
TKile 7802 | 10974 2 8 2 817 w2y By 281220
TKiBL 4656 | o738 1.5 7 0.65 | 1648 616 | 2158 BIND
K02 128 | 7243 1.9 9 .65 | 3383 1816 | 2198 BING
K103 {3680 | 2704 1.3 4 0.5 | - 1p16 | 2198 BINZD
TKiD4 (6374 | &4 1.3 g 0.65 | 214 1616 | 2198 BIND
Teig3 {3809 | 997 LS b 0.63 | 1887 16l | 211 WINA
TKI0E |8557 | 2443 L3 ] 0e | - 1616 | 21% BINZ
TKi7 a6z | 723 1.5 3 0,63 | 338 l6ls | 2178 BN
TKi08 {4611 | 9819 1.5 7 b.63 | 1684 1616 | 2158 %;2\25
Piitene | 863 - i - - - - - -
Kirig
fapata.
Radye | 216 - t
fepates




AMPATMAN HESART

RADYE AMPATMANI HESAEI

=704 KNde L=0.3 m (gikma uzunlugu:?
M=7Q4*O.38f2=38 K¥m-m T=0.3%704=211 KN-m

KESME KONTROLU

Yor=0.88 fotdx»bh®d h=70 cm d=68 cm =egildl

Ver=486 KN m>211 KN-m Kaygma hesabina gerek yok

EHINE DOMATI HESAERI

=y

BseE BCIIT a fotd=1180 KN.m™ fyd=38000 KN.m

[y

Md=32 EM-m b=1 m d=0_6E m
omin=1.2 fctdsfyd pmin=1. 2% 180-,388000=0 0038

KaT=1 00%42EE 320=1 320 K=a=0.291

)

AS=0. 291 %320-68=1.4 cm" =1, 4-70100=E8)=0_ 00022

g% min  As=Asmin=0_0038¥1 00x5E

0

A =245 ocm om =218 (25, 3)



i
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o

1

BOYUNA DAGITMA DONATISI HESABI

As=285.3/5=5. 06 cma/m 416 (8.04)

MUTEMADI KIRIS AMPATMAN HESABI

KESME KONTROLU

omax=1730 KN/m2 Tmax=1730%0. 51 =865 KN.m
T={865-1.5)/(0.9 31 )=641 KN/Mairem=700 KN/

Kayma hesabina gerek yok

ENINE DONATI HESABI

Md=1?30*0.52/2=216 KNm~-m
Asmin=pminx*pbx*d=0. 0038%1%0. 95 Azmin=36.1 cm2
2 . - 2. :
Kd™ =418 K 0.293 As=6.7 cm <Asmin=36.1 cm

As=36.1 em/m $24-12.5 (36.19)
BOYUNA DAGITMA DONATISI HESABI
2

As=36.15=7.22 cm 1620 (10.08)

TEMEL KIRISLERI KESME HESABI

BS25 BCIIIa fcd=17000 KN/m2
fywd=fyd=365000 KN/m2
2

fctd=1150 KN-/m

2



RADYE KIRIZI

MUTEMADI

bw=2 m d=2.48 m cmin=0.3 *#cfd. Fywd=0. 00098

Vor=0.6E8x1150x%2x3 4B=3663 KN

Yo =0 B%3IBE63=2930 Kn

K2

4 kolluy ebrige kullanmilmstar. =iz ws o (5xhw)
o=cmin 0. Q0098 =Asws < (Z0xZ00 )

Asws=3.8 cm“ 412 (4.8B2) yani Z2¢12-20 olmaktadir.

Min Vwa=4_ 80 E-4%2. AB¥38000.-0. 2=2021 KH

TEMEL KIERIZI

E=2E cm zmecilmiztir. bw=1.8 m d=Z. 45 m
Minimum etriys 241226

Min Ywae=1ElE KEn



BOLUM 9 MERDIVEN HESARI

Bazamak
yitksekligl 18 cm ve betonarme tasziyic: plak  kalinligy 18

cm secilmistir,

Hezaplar kaynak [ed dSrnesk 32'e aggun clarak
yaprlmistar.
9.1, YUK AMNALIZI
A 3 =
Oz agairlak 0,12 mx28 KN-m™ =4.8 KM.m~
Basamaklardan (.50 18%22 KN.m~ =1.98 KM.m"
Kaplama ve =1iva =1 .8 KN-m"

g =7.98 KN./m

Hareketli gitk (g g=5 KN m™
He=zap yiiki (Ph) Ph=(1.4%7 983+l E%E:=13.3 KN.m"
Duvardan 1m'e gelen a§1r112=1.4¥2.lKMKmS(B.S—Q.18}=9 TEEN-m

2.1 m genizlik igin hesap ylki=PF

F={(2. 1219 21+3 76=8C KN-m

9.2 STATIK HESAP

P=8B0 KN-m yiikil sekil 9 2'deki sistems stkitilmiztir.

Maksimom moment agaklak ortasindadar.



-Z12-

L=4.82 m MmaxM=B0x4 . 82°,8=145.2 KNm
d=18-2=16 cm As=27.8 cm2(8.1 m genislik igin)
2

1 m geniglik igin As= 13.3 cm

segilen donati #1420 diz
#1420 Pilye
#8286 BC.I dagitma dinatisi

9.3. K121 KIRIS! STATIK HESABI

YUK ANAL1IZt

L=6 m bw30 cm d =57 cm secildi
Kirisden 1.4%25 KN/m>%0.6%0.3 =6.3 KN.m
Merdivenden 0.5319.2 KN/m2x4.52 m =43.3 KN/m

Duvardan =10 Kn-m

P=59.6 KN./m

MaxM =59.6*62/8=°68.3 KNm

Mmesnet=—89.6*68/12=—178 KNm

KAYMA KONTROLU

Tmax=0.5»50%4.82=120.5 Kn
To=120.5/(0.9%2.130.18)=354 KN/mE{TOO KN/m2
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{31

141
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Bayindirlik Ve lskan Bakanligi, * Afet Bdlgelerinde
Yapilacak Yapilar Hakkinda Y&netmelik™, (1987).

TS B00, " Betonarme Yaﬁllarln Hesap ve Yapaim
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TS 498, "Yapar Elemanlarinin Boyutlandirilmasinda
Alinacak Yiikler®, (1987).
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Rapor No.13, (Kasim 1872).
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10 DIM DIEY LV RO,200 LRI LT (200 F (197 V{19 U 20 X200 LR (19) ¥ (19,22)
20 DI MK AP A0 U VRN L1 U VRO WA WD L TKL (19,20

30 DIM D1(19.22).D{19) LGPL 19 8P2(19) L KORX (22) L KORY (220 JGX (19 .SIGHT (19

40 DINM XX {22).¥Y {223 ,DY (19,22 ;DX {19.22) ,8D (200 ,FE LD LM (19 513 ,STK (LT
G0 DIM WR1(19.22) JHB2(19.22) WMCU (19,22 JACA(19,.22) T (192,220 LKL (22) L K2 (22
&1 DIN MPL (IS HPZ2Q19) ,TKE(L9.22) . 5KI (19

&2 FOR I=19 T0 1 STEP-1

64 READ SKI (I}

866 NEXT I

70 TJI=0

73 CRi=1

90 FOR I=19 TO 1 STEPR-1

110 READ WD ,¥YA(D)

120 W{I)=W{(I)+9,.8101101

130 W (D =W (1) /79810001

150 MEXT I

160 FOR I=1% 710 1 STEP~1

170 FAL) =Ry (I3 #YAa {1

180 NEXT I

190 720 =0

200 FOR I=19 TO 1 STEP-1

210 T =T {I+1)+F (I}

220 NEXT I

230 IF Ti=1 THENW GOTO 1230

240 FOR J=1 70 22

250 FOR I=19 TO 1 STEP-1

260 READ vOUL,5

280 NEXT I

290 NEXT J

300 FOR J=1 TO 22

310 READ DL L,0)

340 FOR I=1 T0 &

380 READ D3

az20 NEXT 1
460 FOR C=2
510 piC. =
520 NEXT €
830 FOR =3 T0 7
380 D1 (E. 3y =D2(2)
390 NEXT C

600 FOR C=8 TOQ 10
£330 D1(C.I=D3(D
660 MEXT C

670 FOR C=11 TO 13
720 DIAC. 5 =D3 )
730 NEXT C

740 FOR C=14 TO 1&
790 DLC.0 =D9 (D)
800 NEXT C ‘
810 FOR C=17 TO 19
B0 Dl (E.J) =D (&)
870 NEXT C

830 NEXT J

960 FOR I=1 TO 19
970 D=0

980 FOR J=1 TO 22
990 (D =p(D+D1 (1.}
1081 NEXT J

1010 NEXT I

TO
D3

4
{13



1200
1210
1220
1250
1300
1314
1320
1330
1340
1350
1360
1370
138n
1390
1400
141a
14210
14310
1440
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
140
14740
1480
1490
1500
1510
1520
1530
1541
1550
1360
1570
1380
1590
1600
16140
1620
1630
1g4an
16510
1660
1670
1680
16911
1695
17010
171n
1720
1730

FOR I=19 T0 1 STEP-1
READ RAD)
NEXT 1
FOR I=1 70 19
FOR Jd=1 70 12
YI(I.0) =0
MNEXT T
NEXT I
V(1919 =.17146+ (1/R (1D 3+ (1/R (1822
V{19,138 =-1/RUD
WD =~ ((TUNFLIHE.S/RUANI~-GBL3/RUBII I~ (F B FI.5/R (1B )
Y{l. 0 =.17146+ (L/R (1))
V(1.2y=-1/R (1)
VWD == (T # L3+ (3.5/RUII Y
FOR I=2 TO 18
W I, I-1)=-1/R(I~1}
VI, D =.17146+ (1/R (D)3 + (L/R(I-10D
Y1, 1+1) =-1/R(DD
YWD = ((T{D# (3 (BRI - (BLES/RUI-13) 1) ~(F(I-13#3.5/R(I-13 )
NEXT I
V1, =0V (12,200 =0
PRINT "KAGIT KOY":5T0OP

PRINT * KATSAYILAR MATRISIC
PRINT = PRINT : PRINT
FRINT YI.I-1 Y. YAI.I+1) Wy oo

PRINT = PRINT
FOR I=1 TO 1%
PRINT ¢ Pl T L I-1 JUTL T JNE LT V(D
NEXT I
FOR J=1 T0O 18
FOR I=J+1 TD 19
IF V(I D=0 THEN GOTD 13540
Uy == {J.J3 VT,
VY (D) = U (5 =W (T3 ) +UV (03
FOR 0=1 TO 19
VLD = U #y (I, 00+ J.
NEXT Q
NEXT I
NEXT T
FOR I=19 TO 1 STEP-1
PY=
IF I+1=19 THEW GODTO 1670
IF I=19 THEN GOTO 1630
FOR 0=19 TO I+1 STEP-1
PY=PY~ (M (1.0 #X )
NEXT 0
XA =V A0 +PY) /U(TL T
GOTO 1leBN
X2 =y {13 /V (13,19
GOTO 1680
XK= (D -V, 198X AN AL D
NEXT I
X2 =0
IF BURL=1 THEW GOTD 3830
PRINT "KAGIT KOY":8TOP
PRINT " BIS YUKLER®
PRINT
FAOR I=13 TO 1 STEP-1



17407
17350
17&0
1770
1780
1730
1800
1810
1820
1830
13410
18350
1860
1870
1380
18940
190
1910
19135
1920
1930
1940
1330
1960
1370
1980
1330
2000
2230
22611
237
2280
2230
2300
2310
2320
2330
2340
23350
23610
2370
2330
24010
2410
2420
24310
2440
2450
24335
2471
2480
2490
2500
2510
2921
2330
2335
2340

PRINT ©
NEXT I

-217-

F'sIz™y= "sF (D)

FOR I=1 TO 19

MR AL} =X (1) =X {I+1) + (T (1) #3.5)
FUC (LY =MR (I} #5KI (1) /R (I)

AP A1) = (X (I+1) ~X (1) +MK (1)) /3.3
(=TI -ar D

NEXT I

FOR I=19 T0O 1 STEP-1
Y1 (D) =D (I} / (D (1) #2E+07)

NEXT 1
¥ =0

FOR I=1 7O 19

Y1) =¥ (I~

MEXT 1
FOR I=19

L+¥1 (D

TO 1 STEP-1L

YR =Y ) /Y{D

NEXT I

IF CRi=0 THEN GOTOD 20430

Ori=0
OM2=0

FOR I=1 TO 19
Omi=0m1+ (F (I} %Y (1}
OR2=0M2+ (MW (I3 * (Y {12 *23)

MEXT 1

Of=OnL/082) .5

CLS:5T0P

FRINT "BASKI":zGTOP
PRINT “KAGIT KOY":&TOP

PRINT » X BILINMEYENLERI d
PRINT
FOR I=19 T0 1 STEP-1
PRINT ® A (Ml ="2X 1) V(D . VALD
MEXT I
PRINT "KRGIT KOY":S5T0F
PRINT ™ MR weauas YAY mMOMENTIY
PRINT © KAL) wuwae BAG KIRIS WOWEMTI®
PRINT * AP {T) wwanaaPERDE KESHE KUVVETI®
FRINT * BD (D) wawa o CERCEVE KESHE KUWVETI"
PRINT TCD) eawawaDIS KESME KUVWWETIM
PRINT = PRINT
PRINT *® KAT T(I MR {13
PRIWT * No"
PRINT
FOR I=19 70 1 BTER-1
PRINT *® "?.I;" ";
PRINT USING "BE.HERA "eT (L) sHR L) s MK (L)
MEXT 1
PRINT =z PRINT
PRINT ¢ KAT apr (I ab (I
PRINT * MO*
PRINT
FOR I=19 70O 1 STEP-1
PRINT © neg® s
PRINT USING “HB.HHEH 4~ “aQP (1 28D (I
HEXT I
IF CRi=0 THEN GOTO 29

PRINT =

PRINT ™ - B = Uil

d/dmax"

Ry



2350
2383
2560
2571
2380
2390
26010
2610
2820
2630
2640
2650
26610
2670
2680
2690
2710
2730
2740
2730
27610
2770
2780
2790
2800
2810
2815
2920
2900
2910
2920
2930
23410
3000
3010
3020
3025
27
3030
333
andn
345
3050
55
060
67
30710
3380
3360
3371
2380
3390
3600
3602
2608
3610

3620

INPUT "ITERASYONA DEVAM EDECEKSEN .....1 YRZV:TJ
IF Td=1 THEN GOTO len
PRINT “KAGBIT KOY“:STOP

PRINT " Cowa o DEPREDN KATSAYISLY
FRIMT = PRINT
PRINT " DEPREM BOLGESI-1.....Co=0.1"
PRINT * YAPI TIPI KATSAYISI.....K=0.8"
PRINT * YAPI ONEM KATSAYISI.....I=L"
PRINT ¢ ZEMIN HAKIWM PERIYODU.....To=0.35"
PRINT ® YAPL PERIYODU.u.wwacaanaaT= "22#3.141593/00
PRINT * SPEKTRUM KATSAYISI...5=1/(0.8+T-To) "
INPUT "G="38J
PRINT
INPUT "C="3CJ
PRINT
PRINT “ C="3s0d
Sh=02 GWH=0

FOR I=1 70 1%

Si=8W+W (D)
SWH=GWH+ (W (I} *3.3%D)
MEXT I

F7=CJ%51

FOR I=1 TO 19

FAD = (F7¥Y (1) #*3.5%1) /BWH
NEXT 1

To=1

CRi=0

GOTO 1940

FOR J=1 TO 22

FOR I=1 TO 1%

TKL (I, =80 (D) #RIKI, /D (D
MEXT I

NEXT J

PRINT "KAGIT KOY":5TOP

PRINT ™ OTELENMEDEN GELEN KOLON KESHE KUVWETLERI®

PRINT = PRINT
FOR J=1 TO 22
PRINT "KAGIT KOY":8TOP
PRINT ' KOLON NDwowenewa"2d
PRINT 2 PRINT :
FRINT. M KAT WD KESHE KUWWETIY
PRINT
FOR I=19 TO 1 STEP-1
PRINT * "rlg® "aTEL (T
NEXT 1
PRINT ¢ PRINT
MEXT J
PRINT "KAGIT KOv":8TOP
PRINT * PERDE KESHE KUVWWETLERI™
PRINT
PRINT " KAT NO Tper-1 Tper-2"
PRINT
FOR I=13 TO 1 8TEP-1
BP1 (1) =.288+AP 1)
QP2 (1) =.012%QP (1)
PRINT 1 IX;I;U ll;
PRINT USING "##.#48§~~" "e@PL (D) s@P2{I



3630
B
5010
S0zu
S22
0124
G268
53030
R040
S0E0
SO0
5080
S090
51040
3110
120
S130
Si4n
5150
3160
G170
A173
aig0
5190
S200
S210
G220
52301
2410
3250
260
5270
5280
3285
3250
300
53110
3321
&330
a333
a3411
53311
S360
3370
3380
39
Sdi0
3417
420
5430
2440
54311
RAE0
54710
5481
54911
5495

NEXT I
FOR J=1 TO 22
READ KORX W
NEXT J
FOR J=1 T0 22
READ KORY (D
MEXT &
FOR I=1 TO 19
TORTY=0:TOPTT=11
FOR J=1 TOQ 22
TOPTX=TOPTX+ (TKL (1., J)Y *KORX ()
TOPTT=TOPTT+TKL (1,82
NEXT 7
TOPTX=TOPTX+ (QPL (I *16) + QP2 (1) #7)
TOPTT=TOPTT+AP (1)
GX (D) =TOPTX/TORTT
NEXT I
TOPGY=0
FOR I=1 TO 19
TOPGX=TOPGX+GX (I
NEXT I
RIM=TOPGEX/19
PRINT "KAGIT KOY"s8TOR
FRINT ® RIJITLIK MERKEZIY
PRINT = PRINT
FRINT ™ KAT no X ¥y o
PRINT
FOR I=19 TGO 1 STEP-1
FRINT n ";I;" “,?.
PRINT GX{Iyg® "aEX (D)
NEXT I
PRINT : PRINT
PRINT ® ORTAELAMG RIJITLIK MERKEZI®
PRINT 2 PRINT
PRINT *® GA=GY="3RJN
Ed=1d~-RIN
SHTT=0
FOR I=13 710 1 STEPR-1
SHTT=8RATT+ (F (1) #EX)
SIXTY=0
FOR Jd=1 TO 22
SIATY=SIXTY+ {TKL (1.3 #(KORX {Jy -RIM))
MEXT T
SIGNT (1) =8BMTT-8IXTY
NEXT I
FOR J=1 TO 22
XX (I =KORX (I} ~RJH
YY (7)) =KORY {37 ~RIN
NEXT T
FOR I=1 TO 13
FOR J=1 TO 22
DY (I, .03 =D1{1. ) #12.25
MEXT &
NEXT I
FOR I=1 TO 19
DX D) =DY (1.2
DXL, 2y =¥ (1,12



I

213

S300 DXA{I.3=DYV(I,1D

A303 DXAL,.4)y=DY (1,1

5310 DX 1.5y =DY (1.5

3313 DX(I.8)=D¥(1.20)

5320 DX(I,7)=DpY¥Y(1.,16)

5325 DX{I.8=D¥Y(I. 12

5330 DX (1,9 =¥ (1.3

3335 DX(I. 1) =DY (1.4

S340 DX{L.1D)=DY (1,20

3545 DX(1,123=DY({I.®

3350 DX(I,.13)=DY (1.3

3335 DX(I.14=DY(I.1D

360 DX(I,15)=DY(I.15)

35365 DX(I,16)=D¥<(1.7)

SA70 DALLI =DY (T2

33735 DXAL;:18) =DY (1.1

Q580 DX{I.1N =DV {14

3585 DXA(1.200=D¥ (1,11

9390 DAA(T.21) =DY (1.6}

5395 DX(I.223=D¥(I. 1)

S0 MEXT T

G603 IPYI=20.108

SE10 IPY2=.304

G613 LPl=16~RIMeLP2=7~RIN

SE25 SLFP=2% (((LPL1 23 *IPYI) 4+ ((LP2*20 % IPY2))
5630 FOR I=1 TO 19

5635 SDily=0

5640 FOR J=1 10 22

SE45 B (=SD (N + (DX, DYDY~ 2+ (DY (T, D= XKWy ~20)
SESI HNEXT J

5635 NEXT I

60 FKK=3.537 (6*5LPP

G665 FOR I=1 TO 19

5670 FE()=1/5D (I

675 NEXT I

ae80 FOR I=1 TO 18

SE85 WMD (I =0

5690 FOR J=I+1 TO 19

S0 [ (L) =00 (D + (BIGRT () 3. 8% (I~1))
5703 NEXT J

S7I0 NEXT I

3715 MM LD =0

5730 FOR I=1 TO 19

3753 FOR J=1 TO 19

5760 V(1,3 =0

3763 NEXT J

G770 MEXT 1

773 V19,1 = @*¥FKKI +FR (1D +FR D
5780 V(19,18) =FKK~-FR (18}

3785 WW19) =~mnD (18) *FKK

S VAL D= QFFKK +FE (1)

5795 VU2 =FKK~FER (D)

S800 W (1) =~ ( (FKICERMMD (2) 3 + (2EF KRN0 (1) )
5805 FOR I=2 TO 18

3810 V(1. I-1)=FKK~FE(I-1)

5813 VI, D =4*FKK) +FR{I) +FR{I~1)

G820 VA{I,I+1)=FKK-FB(D) 7
SEIE WY =~ ((FKKEMRAD (T+1) ) + (400 (I) #FKIK + (FEKKEMMD (I-13 3




5830 MEXT 1

3832 V{1,00=0:V{19,20) =0

5835 BURL=1

3841 GOTO 1452

5850 FOR I=1 TO 12
5835 &Y (I) =MR0 (I +X (DD
5860 STKA(I)=(X(I+1)~X(I11) /3.3

5863 NEXT I

5870 FOR I=1 TO 19

3875 WMPL (1) =8WU (1) *IPY1+LPL1/GLPP

5880 MP2 (1) =8AU (1) #*IPY2+LP2/SLPP

5885 FOR J=1 70 22

3890 TKEAI,J) =5TK (I *DY (I. N *XX D /80 (D

8895 NEXT J
3300 NEXT I

3910 PRINT “"KAGIT KOY"=8TOP

F315 LPRINT ©
3320 LPRINT
3925 LPRINT ¢

KOLONLARIN RIJITLIK MERKEZINE GORE KOORDIMNATLARI™

KOL.ON i ¥

G930 LPRINT :LPRINT
5935 FOR J=1 TO 22

3337 LPRINT "
345 NEXT J

Yedg" T XX " BRSO

5950 PRINT "KAGIT KOY":5TOP

3335 LPRINT ¢

KATLARA GELEM TOPLAM BURULEA WMORENTLERIM

5960 LPRINT <LPRINT
5965 FOR I=19 TO 1 STEP-1

3970 LPRINT ¢
5975 NEXT 1

TOPLAM RE (eI ="381IGMT (DD

5380 LPRINT zLPRINT

G985 LPRINT ¢
5990 LPRINT ¢
5395 LPRINT
OO0 LPRINT ¢
005 LPRINT

FIKTIF YAPIDA PERDELERE GELEM TOPLAR EGILHE"
RMOMENTI VE CERCEVEYE GELEN TOPLAM KESRME KUVWETLERI™

KAT NO MOFENT KESHE KUWWETIY

&O10 FOR I=19 70 1 STEP-1

6015 LPRINT ©
6025 MEXT I

gl REESTU N RO A "aETK (D

E030 PRINT "KAGIT KOY":STOP

6035 LPRINT ¢

P1 VE P2 PERDELERINE GELEN EGILHE MORENTLERI"

5041 LPRINT :LPRINT

6045 LPRINT ¢

APi(i) .ew.=i KATINDAKI J PERDESINE GELEN MOMENTY

G050 LPRINT :LPRINT
6055 FOR I=19 TO 1 STEP-1

6060 LPRINT ¢
B063 NEXT I

BPL (Msla™r="gWPL{I) ¢" P2 (s =" MP2 (D)

BO?0 PRINT “KAGIT KOV":5TOF

6075 LPRINT ©
6078 LPRINT ©

KOLONLARA BURULMADOWN DOLAYI GELEN ¥"
DOGRULTUSUNDA KESME KUVVETLERI"

6085 LPRINT «LPRINT
&090 FOR J=1 TO 22
6092 PRINT “KAGITKOY":5TOP

6093 LPRINT ©

&100 LPRINT

6105 LPRINT ®

IOV LPRINT

KOLON NOuswwswa"3d

KAT NO KESHE KUVVETI"



R )

e ale L

6110 FOR I=19 T 1 STEP-1

£113 LPRINT ¢ Helg® YsTKEC(I. D
6120 NEXT 1

5123 NEXT J

6130 FOR J=1 TO 22

&£135 FOR I=1 TO 19

6140 TR, N =TKL I, +TKR .

6143 NEXT I

6130 NEXT 7

&200 FOR J=1 TO 22

6210 READ K145 K2

6240 NEXT J

6301 FOR J=1 TO 22

6310 MCU L9, J) =0

63200 FOR I=1 TO 18

5330 NCUCT, DD =TK{I.Jy#3.8% (1-YU(I, 032

6340 NEXT I

63500 NEXT J

6360 FOR I=1 TO 19

£370 FOR J=1 TO 22

6380 MCAT. Iy =TK(I,.Jy®3.5¥Y0(I. 0

390 MBLI. T =MCUI, D +RACA TN ) =KL (T A KL (I +K2 (T
A0 HEZ(I, Iy ={HCU .. +HCAT.. NI FKZ W A WL D +K2 4T
6410 NEXT J

420 MEXT I

£310 FOR J=1 TO 22

6320 PRINT “KAGIT KOY":S8TOF

£330 LPRINT ¢ KOLON NOwewawnnaa'zd
G340 LFRINT

&350 LPRINT

6360 LPRINT ¢ KAT Tk mcy mcat
6370 LPRINT

6380 FOR I=13 70O 1 STEP-1

&390 LPRINT © "alg® B

GEO0 LPRINT USING “#¥.dugs s~ CeTH AT 00 sMCU LT . ) sHCR (T . JY
6610 NEXT I

EE20 LPRINT sLPRINT sLPRINT

6650 LPRINT ¢ KaT MEl HE2
gE6D LPRINT

6670 FOR I=13 TO 1 STEP-1

&&80 LPRINT © Wela¥ "
6690 LPRINT USING "“§R.8BEg ™4 WeRL (I s MB2(I.D
&700 NEXT I

6710 NEXT J

750 DATA 7.256E-3,8.134E~-2,8.134E-2,9.435E-2,1 .01 7E-1 1. 017E-1,1 . 062E~-1.1.094
1,1.094E-1,1.16E~1

6751 DATA 1.196E-1.1.196E~1.1.218E-1,1.236E~-1,1.226E~-1,1.239E~1,1.249E~1,1.24%
1.1.249E-1

6800 DATA 643.87.1

6801 DATA 786.48.0.37

6803 DATA 786.48.0.32

6804 DATA 798.51.0.83

6803 DATA BiD.4.0.78

€806 DATA Blo.4,0.72

6807 DATA B818.34,0.63

6808 D



SB0B DATH B26.17.,0.38

6803 DATA 826.17,0.31

6810 DATA B43.33,11.45

£811 DATA SEn.42,.0.3%

&812 DATA BED.42,0.33

5813 DATA 870.89,0.23

£814 DATA 881.19.0.23

&£815 DATA 881.13.0.17

£816 DATA B22.34,0.12

€817 DATA 9113.4,.0.09

&818 DATA 903.4.0.04

£8137 DATA 903.4.0.01

7001 DATA 0.45.0.5,0.5,0.45,0.47,0.5,0.5,0.5,0.5,0.47.0.47.,0.47.,0.52,0.52,0.52,
«5.0.32,0.65,0.97

FO02 DATA 0.45.0.47,0.5,0.45,.0.47,.0.5,0.5,0.5,0.53,0.45,0.45,0.45,0.55.11.55.,0.55
0.5,0.35,0.7,1.05

7003 DATAH 0.45,0.5,0.5,0.45,.0,47,.0.5,0.5,0.5,0.5,0,55,0.55,0.55,0,45,0.45,.0.45 .1
S7.0.6,.0.8.1.17

7004 DATA 0.45,0.5.0.5,0.5.0. 5, 0.5, 0.5, 0.5, 0. 5,03, 0.5,0.5,0.5,0.5.0.5,0.5.0.5.1
=33.10.77

OIS DATA 0.45,.0.47,0.5,0.45,0.47,0.5,0.3,0.5,0.5,0.45,0.45.0.45,0.55,0.55,0.553
0.5,0.58,0.7.1.05

7006 DATA 0.43.0.45.0.48.0.45.0.45,0.3,0.45.0.5,0.5,0.45,0.43,0.43.0.45,0.45,0..
5.01.55,0.653,0.9,1.35

U007 DATH 0.35.0.4.0.45,0.33,0.39.0.43,0.35,.0.35,0.35. 1. 42, 0.48,10.48,0.48.0.458 ¢
LA8.0.835,0.65,0.9,1.35

7008 DATA 0.4.0.45,0,45,0.45.0.45,0.45, 0,55, 0,55, 0,55, 0,45, 0. 45, 0,45, 0, 5.0, 5. 0.
SJLE0.7.1.1.3
U DATA 0.45.0.5,0.53,0.45.0.5,0.5,0.5.0.5. 0.5, 0.45,0.45,.0.45, 0.3, 0.5, 0.53,0.5,1

«33,01.7.1.05

7010 DATA 0.43,0.45.0.47,0.45,0.45,0.45.0.43,0.47,0.47.0.45,0.45.0.45,0.45,0.45,
0.43,0.535,0.63,0.9,1.33

011 DATA 0.42,0.43,0.47,0.45,0.43,0.43,0.53,0.3,0.3.0.45.0.43, 0. 45, 0.45,0.45,0,.¢
5.0.57.0.7,1,1.45

7012 DATA N.45,0.5,0.5,0.53,0.53,0.5,0.5,0.5,0,5,0.5,0.5,0,5,.0.5,0,5.0.5,0.5,0,5.0
233.0.73

7013 DATA 0.353,0.4.0.45,0.4.0,.3,0.5,0.4.0.45,0.45.0.45.0.45,0.45,0.453.0,453,0.43,
Uu6.0.7,1.1.43

7014 DATA 0,.3,0.4,0.43,0.35.0.42,0.45,.0.37,.0.4,0.45.0.45,0.45,0.453,0.45,0.45,0.4
J.0.6,0.7,1,1.45

7015 DATA 0.4,0.453,0.45.0.45,0.45,0.453.0.5,0.3,0.5,0.45,0.45,0.45,0.45,0.45,0, 45
2.6,0.7,1,1.43

70016 DPATA U.45,0.5,0.53,0.47.0.3,0.3, 0.3, 0.3, 0.3, 0.5, 0.5, 0.5, 0.47 . 0.47.,0,47 , 0. 5,0
2 3. 0aE,0.9

7017 DATA U.3.0.4,0.42,0.3,0.35,0.4,0.37.0.38,0.45.0.45.0.453,0.45.0.453,0.45,0. 43
a6 0.7,1.1.45

7018 DATA 0.45,.0.5,0.5, 0.5, 0.5, 0.5,0.5,0.5.0.5,0.5,0.53,0.5,0.45,0.45,0.45,0.53,0.
3.0.6,0.9

7019 DATA 0.4353,0.47.0.5,0.45,0.47.0.3.0.5.0.3. 0.5, 0.45.0.453,0.45,0.55,0.55,0.55,
0.5.0.,35,0.7,1.03

7020 DATA B.48,0.58,0.53,0.53,0.58,0.5,0.5,0.5,0.5,0.53,0.5,0.5,0.53,0.5,0,53,0.5,0. 5.0
»33,.0.8

7021 DATA 0.45.0.53,0.5,0.53.0.5.0.53,0.53,0.5,0.5,0.5,0.5,0.5,0.5,0.53,0.53,0.5,0.5.0
«33,0.77

7022 DATA 0,.453,0.47,0.5,0.45,0.47,0.5,0.5,0.5,0.5,0.45,0.43,0.45,0.535,0.55,0.35,
0.5,0.535,0.7,1.03

8001 DATA 1.505E-3.4.3%4E~4.4,.226E-4,3.994E-4,3.246E-4,2.695E~4,1.364E-4

goo2 pATA 2.92E~3,7.904E-4,7.631E-4,7.25E-4.5,.996E~4,5.044E-4, 2. 637E~4

8003 DATA 1.974E~3.4.344E~4.4.218E-4,.4.033E-4,3.362E-4,2.805E~-4,1.312E-4

SO DATH 2.5218-3,1.054E-3,9.91E-4,8.935E-4,6.411E-4,5.016E-4,2.107E~-4




~ -

g5 DATA 1.455E-3,3.896E~4,3.763E-4,3.5378E-4,2.263E-4,2.49%3E-4,1.312E-4

anne DATA 3 372E-3,5.731E-4,5.0647E-4,5.437E-4.4.772E-4,4.35E-4,2.57

~132E-2.1.06E-3,1.034E~-3,1.048E-3,1.014E-3,9.636E~4,7 . 42
1.311E*~:1.479E~3,1.463E~3y1.ddE“3,1.333E*3,1.247E~3a?.53
Bo0% DATA 5.346E-3,1.437E-3,1.403E-3.1.306E-3.1.04E~

8007 DATA 2
a008 DATA

h I B B

3.7.597E-4.,4.338E~

8010 DATA 3.296E-3,5.048E-4.4.983E-4.4.818E-4.4.28%9E-4,3.945E-4,2.425E-4
8111 DATA 6.897E~-3,8.118E-4.8B.006E-4,7.8358E~-4,7.143E-4.6.461E-4,3.2E-4
4.206E-3,1.832E-3.1. 7‘6E~a;1 J66E~3.,1.107E-3.8.49%E-4,3.248E-4
8013 DATA £.4%2E-3,4.465E-4.4.431E-4,4.378E~4,4.153E-4,3.913E-4.2.8E-4
2014 DATA B8.88BE-3,5.699E-4.3.663E-4.53.60BE-4,5.3%E-4,5.171E~4.4.131E-4

8012 DATA

8015 DATA

1. 106E~2,.1.201E-3.1.178E-3

21.133E-3,1.089E-3,9.642E-4.6.24E~4

8016 DATA 4.3BRE-3,1.518E-3,1.442E-3.1.34%E-3,1.104E-3,8.07E-4,3.523E-4
017 DATA B8.B16E-3,4.998E-4.,4.965%E-4,.4,927E~-4.4.758E-4,4.5387E-4,3.798E-4
8013 DATA 1,269E 3.4.264E-4,4.082E~-4,3.524E-4,3.118E-4.2.047E-4, 9. 068E-5

B019 DATA 2

2. 316E-~3.7.892E-4,7.615E

E-4,7.239E~4,5.988E-4,5.039E~4,2.636E-4

BU20 DATA 2.5/1E 3.1.03E-3, 9.618E- -4,8.707E~4.6.087E-4,4.476E-4.1.588E-4
2 H2E~3,1.053E-3,9.902E~-4.8.935E-4,6.411E-4, 5. 016E-4, 2. 107E~4
822 DATA 1.432E- 3,3 895E-4.3.762E~-4,3.377E~4.2.965E-4,2.492E-4 1. 31 2E-4

021 DATA

g500 DATA 1.573E-1,1.663E-1.0.1663,0.2432.0.25305,0.2505,0.2817.,0.2849, 10,2849, 0.

259,6.3295,0.3295,0.3&31 1.3444,0.3444.0.3535.0.3545,0.35453,1.574

9001 DATA

2301 DATA
9502 DATA
Q503 DATA
9504 DATA
505 DATA
506 DATA
G507 DATA
308 DATA

2509 DATA 2

9510 DATH
3311 DATA
5312 DATA
9313 DATA
3314 DATA
35315 DATA
9516 DATA
3517 DATA
3318 DATA
3319 DATA
93201 DATA
3321 DATAH
3322 DATA

28.28,28.28.2

U,iuUUdE 3
1.003E~-3.7.8E-4
7.8E-4.1.753E~4

1.735E-3.8.775E~4

8.

F7EE~4.1
0,
-

7

1.234E-3
1.234E-3,9.6E-4
F.6E~-4,2.16E-3
«1EE~-3.1.08E-3
1.08E~3,0
0,1.715E-3

3.796E~3.3.288E-4

9.288BE-4.0
.1.184E~-3

1.184E-3.1.346E~-3
2.351E-3.1.038E-3

1.036E-3.0
0.1E-3
1E-3.7.8E~4
7.8E-4,1.733E~3

1.755E-3,B.775E~4

8.773E~-4.0

220 20, 20, 20,20, 16.16.16.7.7.7.7, u,u,u,u,u
001 DATA 0.7.16,20,28,0,7,16.20,24, H,Euqu 0, /qiﬂndﬁ .

16,200,258
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1 LPRINT * 4-4 CERCEVESI®
5.LPRINT =LPRINT
1 LPRINT 1.KAT "

20 LPRINT sLPRINT

30 INPUT "ACIKLIK SAYISBI="3:N

40 READ GG

Gl E=N+1

70 DIH LN SAELE) KB ,CEY BN JGEL2) LEE2YLTELE LREME ,DELEYZEYAE.2
100 DIR YE.2) JXK(E.2) HCELE) JHK(ELE LHAEE
110 H=3.3

120 FOR I=1 TO N

130 READ L (I}

140 NEXT I

130 FOR I=1 TO N

160 PRINT "I="3I

1700 INPUT "DIS YUK="3:8(}

180 LPRINT M DIS YUK=R{":Is"y="s0 (I}
190 MEXT I

20101 =N+l

210 FOR I=1 TO N

220 FOR J=1 T0 2

230 READ G(I.d

240 51,0y =4%G1 . I3 /H

230 NEXT J

260 IF I=N THEN GOTO 310G

270 T, I+1) =4#GGEL (1)

280 R{I. I+ =2*GE/L (D)

290 DI+l =R (DY A12
3 IF I=1 THEN GOTO 340

310 T, I~-1)=4%GG/L (I-12

320 RAI.I-1)=2%GG/L (I-1}

330 DU I-D=-R{I-D L I-12 22 /12
340 NEXT I

330 FOR I=1 7O N

361 FOR J=1 TO N

370 A1 =0

380 NEXT J

390 HEXT I

400 A =S D+ 23 +T L. 23
410 A2y =R{1.2)

420 AL =8N, +3WNLD +T INLH-1)
430 A NN~ =R (N N-1)

440 FOR I=2 70 N-1

430 A I-D =R, I-1)

460 AL D=5, DS, D +TI I-D+T{I. I+
470 AT I+1) =R(I, I+1)

480 KL{Iiy=-D(I,I-1-D{(I,.1I+12

490 NEXT I

SO0 K (L =-D (1.3

S10 KNy =D (N, N~12

320 FOR J=1 TO N-1

330 FOR I=Jd+1 TO N

340 IF ACI.H =0 THEN GOTO 600
330 C{Dy=-AdT, 0 /81,0

Sel KD =LA #K ) +K D

570 FOR ¥=1 TO N

580 AW =LA W) +AT.UW

= TUu



600 NEXT I -227-
610 NEXT J

6200 FOR I=N TO 1 STEP-1

630 Y=

640 IF I+1=N THEW GOTD 730

650 IF I=N THEN GOTO 710

660 FOR W=N TO I+l STEP-1

G700 V=V=- (R T.W+Z W)

680 NEXT W

90 Z{D =KD+ /AL, 1T

700 GOTO 740

710 ZGO =KD /7R NN

720 GOTO 740

730 ZD =W - AT NFZ @I /AT
740 NEXT I

730 LPRINT © KOLON KESIT TESIRLERI®
735 LPRINT

760 FOR I=1 TO N

770 FOR J=1 710 2

780 X(I,0y=5(I, J)*Z(I)/“

790 ¥ (1.0 =8{,0%Z{D

sl LPRINT © KOLON WORENTLERI™

810 LPRINT © Yelade =t (I 2" Y (MelsdsM =tV (I
830 XK(I,J)=(X(I.J)+Y(I.J))fH

840 LPRINT ¥ KOLOM KESHE KUVVETI=XK(":IsJz'")="sXK{I.D
843 LPRINT

830 NEXT J

860 NEXT I

870 §TOP

830 LPRINT " KIRIS KESIT TESIRLERI"®

885 LPRINT

890 FOR I=1 TO N

9oy IF I=1 THEN GOTO 940

10 M. I-D =D, I-1+ (T, I-DFZ I+ (R I-1Y#Z (I~-1)3
320 LPRINT ¢ i sIsl-1gmy="el(I,I-1)

93 IF I=N THEN GOTO 9e0

940 WL I+1) =Dl I+ +(T(I. I+ *ZAD)) +(RATI+1Y #Z (1412
350 LPRINT ¢ MU alal+lag®y="sMlA(I, I+

960 NEXT I

970 FOR I=1 TO d-1

80 MK AI+1, Dy =W+, I+, I+D - @ (D =LA *2) /720 /LD
0 MK I+ =@ (D *L (D) +MK(I+1. D)

1000 LPRINT KIRIS KESME KUVVETI®

1010 LPRINT MM eI Ivla®y="sMK (T, I+0) 2" MK("sI+disIe™)="elK(I+1.1)
1020 P=MK(I,I+1) /70D

1030 LPRINT ® KESHE KUVWETIMIN O OLDUGU NDKFQ*"”P
1040 HAT I+ = (MK (I I+1) #P) ~FH (I I+1) - Q1) # (P2} /D)

1050 LPRINT ¢ ACTIKLIK MOMENTI=MA("sIzsIl+is™="sWAC(I, I+12
1060 NEXT I

1400 DATAE B.2%E-3

13001 DATA 7.9.4.8

3010 DATA S5.4E~2.5.4E-3

5020 DATA 4.4%9F~ 3,4.4BE~3

030 DATA 0.2,0.2

5040 DATA 1.58E~3,1.38BE~3

a050 DATA 5.4E-3.5.4E-3
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