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ONSUZ

Yapilan bu tez calismasinda asil amac, tasiyici
elemanlarin kompozit veya sadece celik olarak calismasi
halinde kesit tesirlerinin analizidir. Insa edilecek her
yapinin guvenliginin yaninda maliyetinin de en ekonomik
olacak sekilde projelendirilmesi gerekir. Bunun icin yapi
elemanlarini gerekli emniyeti saglayacak en ekonomik kesite
gbre boyutlandirmak gerekir.

Bu calismada elastik metodla bulunan kesitlerin
kompozite olarak calismalara halinde tasiyabilecekleri
kesit tesirleri bulundu ve kesitlerin yuk tasima
kapasitesinin artis oranlar: gbruldu. Kompozite olarak
calisma halinde daha kucuk kesitlere ihtiyac oldugu, ayrica
tasima kapasitesinde herhangi bir degisiklik olmamasi:
nedeniyle yapi guvenligi de saglanmis olmaktadair.

Bu calisma sirasinda benden degerli bilgilerini,
hosgbry ve sabrini esirgemeyen saygideger hocam Sn. Prof.
Dr. Tevfik Seno ARDA'ya tesekkur ederim. Ayrica
yardimlarindan faydalandigim arkadasim Insaat Muh. Sn.
Metin UZENBAS'a ve bana sagladigi olanaklardan dolay:i Sn.
7akir ARSLAN'a ve ayrica tezi titizlikle daktilo eden Sevgi

MEYDAN'a tesekkur ederim.
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OZET

Yuksek Lisans tezi olarak hazirlanan bu calismada cok
katli bir yapi once celik karkas olarak cozulmus olup, ayni
karkas sistemdeki kirislerin bir de kompozit olarak calis-
malari halinde moment tasima kapasiteleri hesap edilip
karsilastirilmasa yapilmistir.

Sistem karsilikli iki kisa kenarlarinda B.A. cekirdek
bulunan kisa dogrultuda 6,0 m acikliklar: olan 3 aciklikla
cercevelerden olusmaktadir. Bu <c¢erceveler kirislerle
cekirdege baglanilmaktadir. Yapinin ilk kati 4,0 m, diger
katlari 3,20 m yiksekligindedir. Yapinin ddsemesi 10 cm
kalinliginda yerinde dokme betonarmeden teskil edilmistir.
Kolon kesitleri 1| ile 3. katlar arasinda, birlesik kesit
(IPBS00 + IPB280 ) 4 ile 7. katlar: arasinda, IPB500, 8 ile
12. katlar arasinda IPB300 olarak ele alinmistir.

Yapinin c¢elik olarak boyutlandirilmasinda elastik
hesap yontemi esas alinmistir. Sistemin celik c¢dzuminde
dusey yuUkler herhangi bir katsay:i ile arttirilmadi. Dusey
yUkleri c¢elik cerceveler, yatay yukleri B.A. yuksek kiris
gibi c¢alisan B.A. doseme vasitasiyla cekirdek kisimlar
tasirlar. Yatay yuk olarak dikkate alinan deprem yuku is?
arttirilmamistir. Her katta hareketli yuk olarak S00 kg/m
alindi. Ara bdlme duvar yuUku hareketli yuke dahil oldugu
icin, ara duvari altindaki kirislerin hesabinda ayrica
duvar yuku alinmadi.

Yapinin boyutlandirilmasinda yapinin y-y dogrultu-
sundaki mesnetleri elastik mesnet olarak kabul edildi ve lic
aciklikli elastik bir cerceve olarak hesabi yapildi. x—-x
dogrultusunda ise rijit bir c¢erceve ele alindi. Dusey
yUkler altinda kirislerin ve kolonlarin aldiklari kesit
tesirleri elde edildi.

Yatay yukler, cekirdek kisimlar tarafindan tasindigi
icin kiris kesitleri her katta aynidir. Ancak x-x dogrultu-
sundaki Uc¢ aciklikli cercevede orta aciklikta kolon kiris
birlesim hesaplarinda birlesim elemanlarinin mevcut kesit
tesirlerini tasiyamamasi nedeniyle kiris kesiti degisti-
rilmistir. Kolonlarin boyutlandirilmasinda en Ust kattan
baslayarak kolon kesitinin degistigi katlarda ve diger ara
katlarda tali kiris cbzuUmlerinden elde ettigimiz degerleri
goz UnUne alarak kat cercevesi cbzumu yapilmistair.



THE COMPARISION OF A  MULTISTOREY BUILDING WITH STELL
AND COMPOSITE SOLUTIONS:

SUMMARY

In this study, prepared as a M.S. thesis, the steel
and composite solutions of a multistorey building are
compared.

The system consists of 3 spanned continous beams which
are 6,0 meters in width and langitudinally 10 spanned
continous beams which are supported with 1! columns and
each span is 4,0 meters.

For the slab 10 cm thick reinforced concrete plates
are chosen,

The first storey is of 4,0 meters high and normal
storeis are of 3,20 meters high.
The structure has two closed stiffening core which were
built by reinforced concrete and has got length and width
of 6,30 meters on the short sides of the structure.
This stiffening cores were connected to the storey frames
by langitudional continuos beams.

Steel ST37 and conoretc B225 were used as constraction
materials.

The structure was built on the 40,0x18,0 = 720 meter
sguare of area as a bussines center.

In the colculation, the norgal storey loads which were

taken as dead load and 500 kg/m‘ of live loads were taken
as vertical loads.
The horizantal loads which are wind and earthguake loads
were calculated by assuming that our structure has a hight
of 39,20 meters from sea level and set on the hard sand and
gravel s0il and 1n the second degree eartguake region.

Since the earthguake load is more unsuitable than the
wind load, it is taken as the horizantal load.
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All of the vertical loads were carried by means of
beams, girders and columns. However all of the horizantal
loads which were effected in two directions (X-Y) were
carried by the closed stiffening core.

According to this assumption beams, girders and
columns were designed for the vertical loads. Girders were
combined to the columns as rigid by means of prestressed
bolts and the calculation of them was done acording to the
plastic design method. The closed stiffening care was
designed for the horizantal loads.

The calculation of the system for steel solution was
done according to the elastic design method. During the
calculations vertical and earthguake 1loads are not
increased.

In the design of the structure as a steel system the
beams in the langitudinal direction which were assumed
continous were calculated by using the table.

The girders and columns in width direction which were
assumed storey frames were calculated by static method,.

The calculated earthguak load was dirtributed to the
closed steffening cores by means of reinforced concrete
plate under these horizantal loads the section forces of
the stiffening core calculated.

The calculation of the reinforced concrete for the
stiffening core was made by using the analogous to the T
section of the reinforced concrete.

After distributing the effect of the horizantel load
to the stiffening core some steel beam sections have been
found unsufficient, these steel beam sections have been
changed and checked for normal and shear forces, buckling
and deflection limit.

The reinforced concrete plate calculation was made two
times. One of them was made by using the analogous to the
restangular section of the reinforced concrete. The ather
one was made by assuming the reinforced concrete plate as
a high reinforced concrete beam for this solution were mesh
is chosen as reinforcedment.

The sections were approximately chosen from the
preliminary calculations. Which were done by assuming that
inertia moments of girders and columns are the same in a
storey frame. The exact dimensions were abtained by
considering normal force, shear force, buckling and
deftection limit.
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For the selutions "JPB" sections for columns, "I"
section for beams were used. But special column section
which is called connected section was used for the 1st, 2nd
and 3th floores. _
The connected column section was made by welding IPB280
profile to the IPBS00 profile.

Load analysis for a normal storey:

Reinforced concrete slab (i0cm)....... : 240 kg/m2
Marble (3em)..vvvvvevinenn., cesescces : 280 "
Protecting layer (10cm)....vveecinnens : 250 "
Flaster (icm)....... C e ece e : 200 "
g = 442 kg/m}
Live load..... ettt et ettt et q = 500 kg/m2

Unsuitable loadings for storey frames were chosen as shown
below.

1 p — —
/N
£ X X
g% Rs Riay
M P+ P2 P3 ‘ Py P2 P3
A B
E
S
pf)
! 21 1 1
L 6.0m L 2.0m 10 ,} L 6.0m L 20m 1.0m
1' 1 Il A ) A

Fig.la. Unsultable load in Fig.1b. Unsuitable load in
first spane. mid spane.

Fig 1: Unsuitable loadings for storay frames in width
direction.
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S
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1 12 13
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Fig. 2a. Unsuitable load in first and third spanes.

Fig. 2b.

Fig. 2.

1 '—"2'1 3|
S
:'\13‘ rnang g oxRg axRp
; B e
E
>
2]
R L2 s
20m _20m _ 20m _ 20m_20m_20m
1 i K| 1 1 K

Unsuitable load in second spane.

Unsuitable loadings for stores frames in

longitudinal direction.
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The composite calculation of structure was only done
for the stell beam sections which were defined by elastic
design method in the steel solution of structure.

The moment bearing capasity of compaite beam sections
were calculated in the positively and negatively moment
zones. The effects of shear force which are maximum in the
support zone and normal forces were researched.

The deflecion analysis of the composite beams were
being also done by elastic method and the deflection limit
was not effective in any beam. In the deflection analysis;
the inertia moments of composite sections were recalculated
by assuming that the working part of the reinforced
concrete plate as rigid as steel.

The first of the moments is being found from stell
solution and the second one from composite solution, were
compered.

As a result; it was observed that the ratio of moment
bearing capasity for the beam section that found from
elastic design method was being incroesed about %87 in
positive and %44 in negative moment zones by means of
working with the reinforced concrete slab as composite
section beam.

On the other hand,composite working of a steel beam
with reinforced concrete slab provides beams to have
capability of transporting big section forces by not
increasing the height of beams.



In this composite colution,about 35860 shear materials
were used for the beams of structure.

i 7
i S h > 50 mm
_7!_.
2 23 mm
7 dy <
hg |h d 2xt,
d
! dy > 1,5xd,
Jnnn\ ﬁL'
( )

Fig. 3. Geometrical dimentions
for a shear material.

As a result; it was observed that,the ratio of moment
bearing capasity for the beam section, that found from
elastic design method, was being increased about %87 in
positive and %44 in negative moment zones by means of
working with the reinforced concrete slab as composite
section beam.

On the ather hand ; composite working of a steal beam
with reinforced concrete slab provides beams, to have
capability of transporting big section effects by not
increasing the height of beams.
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BOLUM 1. SISTEMIN CELIK cozumu
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Sekil 1.1 Sistemin plani



12

1

1300
1360 40 -~ e ™~
- w |- PB300 ~
1360 wo | e ™~
1350 1400 ’//PNM\\\
. I IPBS{)O\
- w |l IPB500 ~_
1360 N i ™~
- w | PBSOD
- w | PRS0
1560 1400 //€§§W‘\\
BIRLESK
560 wo | RET N
- w [
| 600 N 600 ] 600 —11_

—_—

320 | 90 | 30 | 320 320 320 320

320 N

| 3
!

320

| 320

400

|
l

Sekil 1.2 Sistem x-x dogrultusunda kesit.
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Sekil 1.3

Sistem Y-Y dogrultusunda kesit.



BOLUM 2. YUK ANALIZI VE TALI KIRISLERIN HESABI
2.1) vtk aAnavizi

d - |
PO A | bl B}
—

;7/:/:///:/:/L/:/':/: /:—7*:,

+—MERMER KAPLAMA (3cm.)

+—.5A? {vem)
——B.A.DOSEM: (30cm)
——SIvYA {1em)

Sekil2.% : B.A Dtseme tip kesiti.

Tablo21.Yid#k Analizi Tablosu

tMALAT KALINLIK BIRIM AGIRLIE | BIRIM ALAN
(m) (T/n’) YUKU
(T/m)
MERMER 0.03 2.8 0.004
SAP 0.04 2. 0.088
B.A. DOSEME 0.1 2. 0.25
SIVA 0.01 2 0.02

§=0.442 t/m!

HAREKETLI YUK:q=0.5 t/m?

2.2) TALI KIRISLERIN HESABI

2,2.1) K14, 15,

17,

18 Hesabi1:

(1)

g1=0.442 'c/m2 (B.A.'den dolay:i birim alana gelen blu yuk.)

g,=0.024 t/m
g = 0,442 .

2,0 .1,0 + 0.024 = 0.932 t/m




- 1. Yukleme:
_ | 13
f?' 60m. f?f
N e S
2.8t l\'
N et Qlton)
- 2. Yukleme:

q=0.5 t/m
p=0,5 x 2,0 + 0,932 = 1.932 t/m

g+q=p

L i
AN VAN
__L 650 m Y
L A

:KEE”////7 M (tm.)
‘\\\\\“::\\] 56 0 (ton)
2,1.1) Gerekli tahkikler:

Secilen profil: I300 F = 69,1 cm’

I,= 9800 cm'

W= 653 cm’

58

/.




4 €507
SEHIM KONTROLU £ = —>— x XL . 5 _ , 19,32 X600

384 E.I, 384 2,1x10% x 9800

f-158cm(m-2c:m

5,8

max Id _
KESME KUV. TAHKIKI < 24,6x1,08

h “C'

- 0.22 t/cm*0.808 t/cm?

GERILME KONT. 0= —% = == w1.33 t/cm? (1.4 t/cm?

2.2) K01, 02, 03, 04, 05 Hesabi

- 1. Yukleme:
P=2 83 P P P *
9 |
- 3 >
A KD ANV (1)) A K AN % KUS PAN
|‘ Z,[]mp. 20m .J.' Z.Gn‘]! ZUmJ, Z,Um'!, 2.0 m‘lt, Z.Umn 0m Z.(lml, 20m ’L

g=g;+v.h.d.1=0.024+1,2.3,2.0,25.1=1.46 t/m

M{tm.)

L.Zﬁ/\ 319]_\ 3.19/'\ 11% 319

Z57 2.57 57

1,86 \\l 3 - 142 - 142 l\-l 42 \[

64 L b L3l L3



- 2. Yuklemeler:
(1)

|3t I X
A A =
o A R AN N SR S S

035 o Mmoo, 20
./’_\_.\ — — ~ o
I—%» 0.06 r—]“‘i— Qlton) 115
_ LT s -
1 L 1,85
(2)
[Pt L X
A u— A i ) Ay
PR S SR S U SN S
M {tm)

0,95 0,7 035
__‘——'/-—\ e = — /\
\Z./V \4
156 a (ton) AR

L +* UIZL
T ) i




(3)
P=3t p=3t. p | X
A = .Y i . A £ = A
y 2 ) 2 .2 v 0, L 22 L L
A b 4] x A el A 1
215 M(tm)
03 0,93
/‘\ ﬂ:i- = AN T
19 L7
0,% - : Qfton) 023
) T3 G102 753
20t
(4)
Lt I Ik X
L D La L
T B Y P P2 41y
A % 7 x ( s 7 7 § M
0, 20
062 /\ Mitm) g 0.6 /]
—— TN Z z = -
+ +
116 13 116

" + | Qlten) -
= 05 - L—= 005 -

184 1,84




6,41 5,19

A A 3& I.,ny-\ 5,19 / (ﬁ
7~

‘\\\;i,/// N \\\\1,// * ‘\jfir,
6,28 L2 .87 Wik

L3 6.57 58L 576 555
: PN
L.\m ‘\‘w l.\‘zgz ],\Tz,et. T—— 158 7
- z - ~ [\\\\T T (ton)
390 3 22— | 2wl | us \\l
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(]

Sekil 2.1.a K01, 02, 03, 04, 05 icin en elverissiz kesit
tesirleri.

2:2.1) Gerekli tahkikler:
Secilen Profil: I280 F =61,1 cm’

1,=7590 cm!
W,=542 cm’
- Gerilme kontrolu:
o- M _ 628 _ 4 16 t/em? (1,4 t/cm?
W, 542 ' !



10

- Mesnet bolgesinde tahkikler:

0.32 t/cm? {0,808 t/cm?

22.94 _ .97 t/cm?

¢ Maxlol 7.44
hg. tg 1'01 L] 22'94
g I, 2 7590

2

o, =/o5+3.7? =/(0.97)%+3.(0.32)%2-1,12 t/cm*0.75 a®-1,8 t/cm?

-~ Sehim kontrolu:

16EI*

u,a\t 1P=583 \w
j'L 20 y 20y 146 t/m.
tm, 583t —
P , [ N
AN AN L
P.L3 __5 9L4
48ET, 384 ' EI,

__ 6,41x105. (400)3

3 3
£ 5.83x10%. (400)3 . 5

14,6.(400)*

16.2,1x10%.7590

£f=-0,402

Yr

48.2,1x10%,7590

f=0,48

384 2,1x10%.7590

f=0.305

-0,38em{ —L_ =1 em

400
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2.3) K06, 07, 08, 09 hesab::

- 1. Yukleme:
.. tm “,1(
|P=2,B3 IP g=0,442 | P |P
. L L X | T | —
A ks A k07 D ko8 D> xpy A
Lao y 20 b 2oy 20l a0 4 20 | a0y 20 |
1 | 1 % 7 L Y 1 /)

26 tm
1,93 1,9 1,9
NN N
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- 2. Yuklemeler:
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0.0265 0975~ 0.05 S
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(3)
. 050 t/m
i . X
Wi =~ yiw waw .
0,285 0'875/_\ 0,285 M
-~ ~~— —[m)
0,55 0,45
Lass 115
o — r"’\ I\ U'UZ h | ﬂ -
0w s Vs [ton]
(4)
0 50 4/m 050t /m
C 1 I |
£ = ~ =~ 2
0,96
’ 0,285 0875
] ’ ¢
A (ﬂ— = AN A “m)
- +
757 0,47 T
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0.5 /m 05 t/m
E— I 1 ‘
(5) »
KOG Ko7 K08 K09
0.46 0.86 0.57
) e —— AN AW (tm)
T ~—1 e
5 0.29
0.785 '
0.885 0.86 1.07
T~ 0.0435 [N \ Q (ton)
1115 114 0.93
P=3 {on P -~
(6) 2m | 2m 4m. 2m.| 2m 4m

0.98 0.96

142
1.26 0.08 025 Q (ton)

1.74 1.58
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0
20
0.5 0.79 062 /
N\ AN gl IR
N/ N/
1.7

22

1.54

+ 0.84
_ 0.043 + Q (ton)
0.24 - _
1.46
216
ES ton J::S ton *
K08 K07 K08 K09
(8)
1.93
0.64 / 0.64
N\ - A= M (tm)
VRV
1.1 1.7
Q (ton)
12 + |1.82
* 0.16
016 _ ~
112

1.82
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(9
1.20 0s 05 053
/‘\ A= N A" M (tm)
1.92 L7 214
193
147
0.96 . 5
+ Q (ton)
_ - o -
1.08 —
2.04
l'P:a ton J7 l *
(10)
2

25 A
1.94 Q (ton)
0.98

147

1.08

204
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25 22 22 214

fe g gm s,

NN

511
5,76 'Jm 485 J4B2
[ ]

ALY

4.69 4.63
5311
5.16 5.40
464
403 N £
2.57 2.89
]
+ + + +
30
385 = 361
5141 5.03
622 565

Sekil 2.2. K06, 07, 08, 09 icin en elverissiz kesit tesirleri.

2.3.1)Gerekli tahkikler:
Secilen profil: I260 F = 53,3 cm?

~ 5740 cnt

W= 442 cn?
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~ Sehim kontrolu:

09L2¢/m. 1583t 5,761m.
— Vv

m F dm =y 0,96 t/m

5,76 "‘\ st r ' —

pay pa\JaN pa\PaN 2
_ M3 £ P.L3 Fa S 9.L*
16EI, 48ET, 384 °  EIy

£ 576x103. (400)3 £a 583x103. (400)2 P 9.42. (400)*
16x2,1x10%x5740 48.2,1x10%.5740 384 2,1x10%.5740

L
Ef=0,427 cm{ —— =1 cm
(400

— MESNETTE GERILME KONTROLLARI:
— Kesme Kuvveti Tahkiki:

max | Q| _ 6,22

s 4-21,3 / ( '9 t/m
t 4

T =

— Gerilme Kontrolu:

- 1,068 t/cm?

0, = {oi+312 - /{1068)2+(3x(0,62)% = 1,51 t/cm? (

0,75x0, < 1.8 t/cm?

— ACIKLIKTA GERILME KONTROLU:

M 581

C° W, " a2

X

- 1,31 t/cm? (1,4 t/cm?
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2 .4) K10, K11, Kt2, K13, HESABI:

- 1. YUKLEME:
q = (0.442 5 2 + 0.024) = 0.908 t/m '>i<‘
/
L 4 !
S e 2 = w2 o o
40m. 40 m, 40 m, 40 m.
1.53 115 145
N A A N
+ N~ TN NS
0.48 0.67 0,87
113 \
191 182 182
4

172 1.82 182
22
- 2. YUKLEMELER:
o0
1 t/m 1 t/m
0 AN AN AN PAN
K10 Kit ? Ki2 KI3
088 0.85
D > i {tm}
+ \\\_i,//
18 13
BN 1.93\
§>\\ goz_| + o Q (ton)

N NG



&)

20

11/m 1t/m
.16 0.57 }
B S
0.3 Y

2.050

e
/.

0.053 \ 0.103
195
1t/m
K10 Kit K12 K13
0.57 175 0.57
Ot A e—
+ +
.80 .90
171 230
\ + 0.14
014 \ \
2,30

1.72
M (tm)

Q (ton)

2.3

Q (ton)
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>
11/m 1 1/m
@ K10 kit Ki2 K13
1.92 1.75
& 0.4 0.57 /
A A=\
+ Nt ~3I M (im)
0.95 1.24
115
2.48
1.52 11
\ + x Q (ton}
\ \ 026 \
1.61 Qs

2.43
>~
1 t/m 1i/m
(5}
AN AN 4 4 4
0.92 1.7
\‘L_/ 7 M (i)
+ 0.58
157 1.24 .
1.72 214
1,77 0.87 \
+ + + + Q (ton)
\ \ \ .



J\ foa)

4.39 412 3.96

b=

4.68 4.01 410 4.12

Sekil 2.3. K10, 11, 12, 13 icin elverissiz kesit tesirleri.

2 .4.1) GEREKLI TAHKIKLER:
SECILEN PROFIL: 1220 F = 39,5 cm?
1,=3060 cm'
W,=278 cmt
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= SEHIM KONTROLU:

1908 N\
St/rn L _1\345tm
AN A
"], 40m. zl&
St \ . 1,908 t/m
VAN VAN IS
2 4
f - —.———_Ml-—_ f - 5 N q'L
16EI, 384 ET,
345x10° . (400)2 __5 19.08 . (400)4
16.2,1x10¢ , 3060 384 2,1x10% . 3060
f=-~0,54 cm f=0.989 cm

1
}:f-o,4 —_— =1
5m(400 cm

- ACIKLIKTA GERILME KONTROLU:

M 273

T w. T 278

x

«0,98 (1,4 t/cm?

- MESNETTE GERILME KONTROLLARI:

max | Q1 _ 4,68
h,.t, 0,81 . 17,94

T - =0,36 t/cm? (0,9 t/cm?

o - M By 345 17,94
IX

- 2
5 3060 5 1,099 t/cm

0 ~y/o5+3xt2./(1,099)%+3(0,36)2~1,264 t/cm? (0,75 6,~1,8 t/cn
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B AKSINDAKI 1260 PROFILI BIRLESIM PROBLEMLERINDEN DOLAYI
TASIYICI SISTEM BASIT KIRISE DOUNUSTURULDU

SABIT YUKLER:

283
g=0.496 IITIHI I y. GXL?, PXL_0,496x16
¢ m. | -8 4 8
+ _2'_821}2.‘1-3,824 cm
L3t EH
2299
1415
L, P
Ry=-Ry= _L2_+.§-2,4o7 ton
1.419
2407

HAREKETLI YUKLER:

ELVERISSiZ DEGERLER:
0.5

=m0 U

+m 4m,

= -
1 tm

49

2015

1t 130 +
1 I R 2915

4.9
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I300 SECILDI

- . - M 82 2 2
I, - 9800 cm - 4 " %55 " L9 t/cm?* (1,4 t/cm
- 3 a2 _ .43 _ _o,18 t/em?* (0,9 t/cm?
w, = 653 cm B.t, #6108 " /cm? (0,9 t/
4 4
£ -5 QL' _ 5 _ 9,96.(400)¢ , ,5 o

384" EI 384 2,1x10%.9800

£ - P.L> _ _ 5830, (400)3
2

- 0,38 cm
48EI  48.2,1x10°.9800

- _L_ . 400 _ (2]
)3 0,54am(300 300 1,33 com



BOLUM 3. ANA CERCEVE STATIK HESAPLARI

3.1. X-X CERCEVE STATIK HESAPLARI

{t/m) P (t/m)
Pyt
\ Rs (I
——3{P3(t/m)
A 1300 Bl I
1=
&
™3 IPB300 1571
1 L2
6.0m 2.0m|, L1.Om
1T 1
Yilk hesabi:

P1=a X b x 8| +gp = 2x1 x 0,442+0,06 = 0,944 t/m
Py = gp=0,06 t/m Py = 0,924 t/m
mast= 4,11 ton made = 4,88 ton
Rmax = 8,99 ton Pk = 0,075x2x1 = 0,15 t/m

A DUGUM NOKTASI ICIN

aB _ 4ET _ 0,67

miai
mi% - 4E2£5'7I - 3,21
AB
104

~0,172 , rm-%%’s:-o,aza
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B DUGUM NOKTASI ICIN

E
mlp, = 4% = 0,67

4E2,57I _ 5 5

AE
miox - L ’

2XET
mig =

0,33

0

2.22 - 0,762, Iarg

Zm‘fo‘ 4.: 21

-

33
- 0,07
21 9

Tablo 3.1. X-X Cati Cerceve Statik Hesap Tablosu

A 0,5 B

Al AB BA B2 BC
0,828 0,172 0,159 0,762 0,079
3,3 3,3 6,11
-0,223 | «— -0,447 -2,141 -0,222

-2,548 -0,529 | ——— -0,265

~2,548 2,548 0,0421 0,202 0,0209
~3,9699 -1,939 5,9089




2.55

28

1| 2582

2.5

M
+ (tm) +
1.274 0.96
1.25
-4 | 6.54
N
(ton)
3.3
4
T s 32
% )
—11.25 0.8
Q
(ton)
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Y ?
5 1PB300 1281 x
o~ RMAX

A 1360 B I
E
& 1PB 300 1,81
N

K 6.0 a0

L um [ £Um L1.Om

1 1 (I

A DUGUM NOKTASI ICIN
mif=222-0,67 ~ 1,y = 0,174

Ad _ 4E1,2ET _

mfblj = miol = .h 1I6 g IM-IAJ.'-O'413

B DUGUM NOKTASI ICIN

mi - -"-%-I-o,m ~ rg, = 0,159

mig, = mig=1,6 = Iy=Ip,~0,381

mg, = 251-0,33 = 1,~0,079

p; = 0,944 t/m maxR; = 4,11 ton
p; = 0,924 t/m maxR; = 4,88 ton
p; = 0,06 t/m Ry = 8,99 ton



Tablo 3.2,

X-X AraCerceve Statik Hesap Tablosu

A 0,5
Al Al' iB B B B2 BC

0,413 0,413 01N 0,159 0,381 0,381 0,079
1,812 -2,832 13,51
-0.85 |w— -1,1 -4,0 ~4,01 -0,84

-0,819 -0,819 0,45 | —> -0,172§
-0.82 -0,82 1,64 0,0074 0,0657 80,0651 0,0034
-4,68 -4,00 -4,00 12,683
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0.4 2

1,64 k -
0.82\"~ >+
08 ¥ T~
4

M
ﬁ (tm) A
0.4 2

0.76 5
RS T o4
{ton)
- 1875
s XK
- - K 5.86
Fk 0.06
+
S s
0.3 Q
{ton)




Tablo 3.3. X-X Ara Cerceve Statik Hesap Tablosu

32

1 22—
£ )X
ST B [
A 1360 B I
S
3 IPB300. 18I
) 2
L 6.0m L ZOmJ U.Om
1 1 1T 1

i LS
it Al AB BA B2 B2 BC
0,413 0,413 0,174 0,159 0,381 0,381 8,079

5,83 -5,83 7,00
-0.083 je—] -0,186 -0, 446 -0,0446 -0,0924
2,31 -3 0,99 J——] -0,49
-2'31 -2131 ‘l“ 0.079 0:[90 01190 0)039
'614‘ 'o|256 ’0.256 6]95
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1185 0128
- 2N
6.95 /K\
+ 6‘44 g
2.37\ 2 >+
(237 ¥ _ 10.256 NG
0.256
A (tm) A
118 02
x
/]
2.99 2.4
- [555 N T 1085
{ton)
0.12
111
A\
-4 A
- s . 2.89
" 06
F\\ + g
6.12 o
1.1 Q
(ton)




E x
A
1360 I

8
o~ IPBS00 5,71
M2

1 6.0m L 2.0m L LLOm

1 1 1 1 4

1360 - I, = 19610 cm'
IPB300 - I, = 25170 cm!
IPBS00 - I, = 107200 cm'

mif, = 22L = 0,67 = 1y=0,074
miAbI‘ o 4E5l47I - 6'84 -> IAI'O'750

3,2

AE.1,281 _ 4,6 - 1,,-0,176

A
m_wx - 3.2

mfp, = 221-0,67 ~ 15=0,071
mig = 6,84 = Ip,=0,725
mig; = 1,6 = Igy=0,169

mig, = 0,33 = rp~0,035
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Tablo 3.4. X-X Ara Cerceve Statik Hesap Tablosu

A A B
I L 1B B B B’ BC
0,75 0,176 0,074 0,071 0,725 0,169 0,035
1,83 -1,831 13,51
03719 |+— | 0,78 | -2 | -1,805 | -0,373
1,84 0,45 | <0180 |—s | 0,001
-1,84 -0,432 2,271 6462103 | 0,066 0,0054 | 3,185x10%
4,615 | -1.6%6 -1,79 3,14




0212 0.895
; 1314 ’><\
2971 5675 <\
+ e
184 B >+
10432 ¥ o v RN
7.676
M
i (tm) \
—@ 3%
\
X
1.064 5.504
- |26 N -
10.78
(tan)
0.84
0.201
~|7.708 /><\
- y L 5.86
2
— 00
307 |56
0863  Q
(ton)
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1 2 —a—

£ X
S‘i pHq p2 RF%

B
&
&~
~

2]

6.0m L 2.0m L 1.0m
1 1 _ l

A ‘_Q_,__S, B

il Al AB BA B2 B2 BC
0,78 0,176 0,014 0,671 0,Hs§ 0,169 0,035

5,8 > -5,83 7,00

0,042 | — |__-0,083 -0,848 -0,198 -0,041

-4,341 -1,02 -0,428 {—»{ -0,214

-4,341 -1,022 5,36 0,0152 0,188 0,0362 7,5010°
-6,112 -0,693 -0,164 6,97
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) 6.112

0.693

M
(tm)
+ } +

217 -0
~\
/]
251 2.92
~ [5.55 N =
itan) 10.85
0.08
0.48
474 />
- - ~J 289
| 5
+\\ h 0.06
.11 0.324
2.03

Q
(ton)
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Sl |10 5u71 ;X
3 Pl P2 NA P3
I 360 I

&
o~ 1PB500 5L71
rf‘)

L 6.0m L 20m L L1.0m

1 1 T 1

A DUGUK NOETASI ICIN
AB AET

Al 4E5,47I

m?gi-mioj- 3'2 -6184.‘1'“3-:“-0,477

B DUGUK NOETASI ICIN

m2 - -4—‘?- - 0,67 = ry = 0,046

B2’

B2 4E5,47 . I
mio‘ - m101 -t s

35" = 6,84 = Iy = Iy =0,466

mf5, = 25 = 0,33 = 7, = 0,022



Tablo 3.6. X-X Ara Cerceve Statik Hesap Tablosu

i .3
—
At At' AB BA B2 B BC
0,477 0,471 0,047 0,046 0,466 0,466 0,022
1,832 -1,832 13,81
-0,246 je— -0,49 -4,98 ~4,988 -0,23§
-1,234 -1,234 -0,132 |—> [ ~-0,061
-1,234 1,234 2,468 2,8le03 0,028 0,028 IJ(xlU3
-3,38 -4,952 -4,952 13,276
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9

+

4.95

M
(tm)

ﬁ
0.62

'\ ALS

5.84

10.7

23

0,06

23

1.2

N
(ton)

2.68

06

2,99

0.8

(ton)

268




h2

v 2 —
A\
5 1PB500 5471 /K\
<~ Rs
~3 pHq Py Py
A 1360 B ]
&
N 1PB500 5471
~
! 2]
L 6.0m p 20m o 1.0m
1 s O

i 0,5 B
i e AB B B B’ BC

0,477 0,477 0,047 0,046 0, 466 0,466 0,022

5,83 -5.83 7,00

0,000 |e—1| 0,05 | -0,545 | -0,55 | -0,023

40 | oam 0,0 |— 0,13

240 | am 5,54 6,25110° 0,63 | 0,063 | 272110

6,014 | 0,482 | -0,48 6,98
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Yg i_ 68 X
554
i ><<

—
[o%)
D
S
()
=

\5.77 F 08 T
0.482
M
l {tm)
+ +
) T 0.241
26 352
(ton)
0.226
1.3
L X
- S5 k 2.89
|5
.31 - 0226
1.3 Q
(ton)




E| |0 wl K

™~ R

S P o M,

1360 I

E

N BX. 581

M
L 6.0m L 2.0m L L1.0m
1 1 T 1

IPBS00 I,=1072060 cm' , P360 1,=19610 cm' , IPB I,=113790 cm!
A DUGUM NOKTASI ICIN

mff, = 2ZL = 0,67 = 1, = 0,045

4E5,8T

Al
mipi - 3.2

= 7,25 =+ I, =~ 0,491

Al 4E5,471

B DUGUM NOKTASI ICIN

mfg, = 22% = 0,67 = 1,5 = 0,044

4E5,8T

B2

-7,25 ~ Iy, = 0,48

mfZ - 6,84 xH r,, = 0,453

mig, = 0,33 ~ Iy, = 0,022
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Tablo 3.8. X-X Ara Cerceve Statik Hesap Tablosu

i 4.
M A AB B B B’ 5
0,401 0,463 0,045 0,044 0,48 0,453 0,002
2,83 -2,8%2 13,51
0,285 [e—0 [ -0,469 -5,125 -4, 817 -0,238
05 |- oo [ — 0,088
1,35 | -1, 1,48 1,550 | 0,0 0,003 | ,27010°3
-3,36 5,1 -4,81 3,28
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o
on
(=3

I

h 3.36

'\ 1202 i R S
51
M
X (tm) ;
+ +
T 0638 25

—_
N>
-
w
T

-+

1.16 589
- 12.89 N -
ton) 107
2.255
0.56
- |mn /><\
- 269 ™. 5.86
2
2.98 24
0.6 Q
(ton)
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r 2
"
£ R X
~ pg Py ,%
A B
S
L]
! 2]
6.0m p 20m | 1.0m

[\ .3 B
Al Al' AB B B2 B’ BC
0,491 0,463 0,045 0,044 0,48 0,453 0,022
5,83 -5,83 1,00
-0,0287 je— | -0,0515 -0,5616 -0,530 -0,0281
-1,85 -1,69 -0,260  [—> | -0,1306
-1,85 -1,69 5,84 5,75x103 0,0627 0,0892 2,870103
-6,0 -0,5 -0,47 6,98
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6.98 ’><\
5.54\& 5 <
285 |- >< +
289 ¥ CPAT L
\ 05

M
{tm)
+
T 145 0.5
26 3.05
- |5.76 N -
{ton) 255
0.22
1.26 ~
- |474 /K\
- 575 ™~ 2.89
|5
— 006
5.91 o
1.34 Q
(ton)
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A DUGUM NOKTASI ICIN

Al Al
mipi - mipi =

c X
o B.K. 5,%1 RMA)
1360 I

&
~N BY. 581
M

L 6.0m 1L 2.0m L |,1.0m

1 1 T 1
alg, = 2EL - 0,67 ~ 1,5 = 0,044

4E5,8T

55— = 7425 = Iy = I, =0,478

B DUGUM NOKTASI ICIN

B2
mm 4

m - -if—r - 0,67 = Iy = 0,043

52 _ 4ES5,8I

nfg, = 2L - 0,33 = 75, = 0,0213
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Tablo 3.10. X-X Ara Cerceve Statik Hesap Tablosu

A 0,3

Al At' AB BA B2 B’ 8c
0,478 0,478 0,044 0,043 0,468 0,468 0,0213
2,832 -1,832 (3,8t

-0,2296 | «— | -0,459 -5,0 -5,0 -0,207

-1,244 -1,244 -0, 11§ — | -0,057

-1,24 -1, 44 2,48 2, 45210} 0,0261 0,067 L, 204x10°
-3,346 -4,97 -4,91 13,284
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0622 2485

ZS K_ 133 )

\ 1244 iy W
497
M
X {tm)
+ +
0622 2485
A

1.166 583
- 1281 N =
10.9
(ton)
2.33
0.583
- {7708 />
- o481 ™~J_5.86
] 2
N ; 0.06
318 -12.33
0.583 Q
(tan)

7>
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1 2
£ R?C
L] ptg Py PSS
TR B
£
&
~
! 21
L 6.0m L 20m 1 1.0m
1 A i '{‘—__

Tablo 3.11, X-X Ara Cerceve Statik Hesap Tablosu

A & B
Al Al AB BA B2 B2 BC
0,478 0,478 0,044 0,043 0,468 0,468 0,0213
3,83 -5,83 1,00
-0,0252 |e+—) -0,08 -0,548 -0,548 -0,0249
-1,11§ -2,11§ -0,255¢ |——] -0,128
-1,1715 -2,178 5,88 I 5,510} 0,059% 0,0599 2,72110°
-6,00 -0,488 -0,488 6,978
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139 074
N
/|
28 3.06
= 1575 N " 108
{tan) -
0.23
1.33
- 474 />
- 57 ™. 2.89
| &
5.91 _lazs
1.33 Q
(ton)
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£ BK. @1 K
™~ R
1360 I
g
S B, 3
/II' 6.0m 1|, 2.0m L L 1.0m

A DUGUM NOKTASI ICIN
4EI

mig, = =g= = 0,67 = I; = 0,049

AE5,8T

Al
migx 3 2

A/ _ 4E5,8T
1oy 3,2

B DUGUM NOKTASI ICIN

-5,8 1, =0,423

mi5, = 0,67 = I = 0,048

mi; = 5,8 = Iz = 0,413

mf3 = 7,25 = g = 0,516

mig, = 0,33 ~ Iy, = 0,023

- 7,25 =+ r,, = 0,528
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Tablo 3.12. X-X Zemin Cerceve Statik Hesap Tablosu

5
i *_pi_._
At A AR Bk B2 B2 BC
0,423 0,528 0,049 0,048 0,413 0,516 0,023

21832 '23832 13;51

-0,256 | *«— | -0,5125 -4, 4 -5, 509 -0,246
-1,09 -1,36 -0,126 -3,3445 -4, 41 -5,509 13,264
-1,09 -1,36 2,45
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068 2754
; 13,264 ’><‘
245
\x 334 &
.09 = t
1% ¥ — 5504 F
4.41
M
& {tm] )
0545 7230
AN
/]
1.05 5.28
- |27 N -
10.7
(ton)
258
0.64
-|7.7 />K\
- ~_5.86
2.68
~ 0.06
T\ +
28~ |, 5
0.14 Q
{ton)




Lk 2'—r—
AN
: A
~3 pHa Py R%
A B
5
¢
! 21
L 6.0m L 2.0m L |,1.0m
1 1 1

i &S
it A 1B B B 3" BC
0,423 0,528 0,049 0,043 0,413 0,516 0,023
5,83 -5,8 7,00
0,08 |e—0>| -0,0562 | -0,483 -0,604 ~0,001
2,454 3,060 | -0,284  |——o| -0,1425
450 [ -3,06 5,513 6,82x103 0,059 0,03 | 3,270
-6,001 0,44 | -0,5307 6,98
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153 0.265
; 6.98 />
5.52 ; )@
+
2454 1> >+
306 ¥ _[05
0.424
+ +
T1.2%7 T 0.212
A\
/]
2.36 277
e ~ 11065
0.25
1.44
474 />
- 575 ™~ 2.89
| 5
N Py 0.06
581 o
0.92 Q
(ton)
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3.2) Y-Y CERCEVE STATIK HESAPLARI
Kirislerde : 1280 » I, = 7590 cn'

Kolonda : IPB300 » I, = 8560 cmt
R R R
S P S S
N4 4 v M
A ] B ! C I D
E
&
i 1K) N3l il
1 12 _ 13
20m | 2.0m 20m ¢ 20m | 20m | 20m |
1 1 1 1 1

P=-g,=0,06 t/m
R, = (2x1x0,075+0,932)x6/2 =~ 3,246ton

—_— r_ 2
My = M, = ‘:’é +3’8‘L—-2,6145tm

1o o 4EI
R = R x([1 R1] 0,875x——L

My = ~M, = 2,6145 tm

My = -M, = 2,6145 tm

Tm-Mw_waM = 3,835 tm

1t 3BT
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xIde4ET
1+

My = My - -1,22 tm

4EI

A DUGUM NOKTASI ICIN

4EI,131

B DUGUM NOKTASI ICIN

mig, = 221 =1 - 0,29

mfgi - E_EL})'_]-H - 1,413 ~ 1, = 0,414

BC _ A4XEXI
L

C DUGUM NOKTASI ICIN

mfgi--%-{-l-orca-o,ZB

4xF1,131

mg, = 7 - 1,413 - r,, =0,414

AXExI
L

m_gx- -1-orw-0129



D DUGUM NOKTASI ICIN

mj’g‘-_‘_%z-l-.rm-o,53

mi5 = 0,825 - I}y, =0,47

Tablo 3.14. Y-Y Cati Cerceve Statik Hesap Tablosu

g
0, B o5
i 18 B B B
0,586 0,414 0,29 0,414 0,29

2,615 2,615 1,615
008 e
0,000 [e——1| 0,052 0,075 0,02 [—
-1,55 4,00 f——] 0,38
1,55 1,55 0,16 0,23 016 -
'2.95 0.305 2165
0,2 0,414 0,29 0,53 0,4 ﬁ
-2,615 3,815 -1,
s -0,51 435 |— | -018
—8 o0 0 le—1] o0 0,66
-0, 66 0,66
- 0,08
-0, 14 0, -0, 14
-,99 0,75 3,716




1.55

65

2.65
N 2‘95/>< 2.99 / Q72 0.66
N S T 7 N el VI N
0.305 0.75
M
(tm)
+ + +
0.78 0.153 0.375
- - ~ ><
0.73 0.87 1.22
38
- _ N _ |43
1.41 (ton)
W ——y 1 [T 29 +\‘1239\i><]
TR uslﬁ' 096 098

0.73

035
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T Tz T3
E 1300 N3l 1131
S‘ﬁ ‘nmﬁn 9 Lnost LnuxR[)
A 1290 B I ¢ I nJ‘X]
s
o~ 1300 1131 k)|
)
1 12 13
 20m  20m _ 20m _ 20m _ 20m  20m
1 1 1 1 1 7 1

Mg - 6,63

1280 4 Ty = 7590 ca
I3B300 - I = 8560 en

M, - -M, - 4,52 tcm

Mo - Mg - -3,031 tm

A DUGUM NOKTASI ICIN

AB
mioi -

Al
mio! -

Al
m.ioi -

AEI, 131
3,2

4FEI1,1371
3,2

’

—45"—1'-1-'1”-0,262

M. - -2,11 tm

- 1,413 -~ r,, =0,369

- 1,413 ~ r,, = 0,369
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B DUGUM NOKTASI ICIN

BA AC 4ET
mio‘ - mm‘ - —T =]

4F1,13T

B2 B2
mm‘ - mmi - 3.2
’

= 1,413

Tpa = Ige = 0,207

C DUGUM NOKTASI ICIN

cB (o]
m-[ol - mio‘ =1
c3 c3'
mioj Ll mioi - 1,413

I = Ip = 0,207

D DUGUM NOKTASI ICIN

m;’é:-é;f_{-l-trw- 0‘53

mig, = 2¢ =0,875 ~ ry, = 0,47
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Tablo 3.15. Y-Y Ara Cerceve Statik Hesap Tablosu

A £, &
Al Al' AB BA B2 p2 BC
0,369 8,369 | 0,261 0,107 0,293 0,293 0,207
4,52 -4,52 3,03t
-0,311 Je
0,193 le—1] 0,385 0,545 0,545 0,385 —
-1,739 1 -1,739 f -1,235 |—>}| 0,617 -0,09 -
=1,739 | -1,73% | 3,418 0,146 0,207 0,207 0,146
-4,606 | 0,752 0,752 31
: s,
cB ¢y ¢ ¢ i i)'y
0,207 0,293 0,293 0,207 0,353 0,47
-3,031 6,63 -,
«1 -0,745 -1,054 ~1,084 -0, 7435 —] -0,372
-] 0,19 0,658 <« 1,315 1,17
«—1 -0,176 -0,249 -0,249 -0,176 -1,17 1,17
-3,189 L—l,m -1,303 6,367
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0.869 037 085
+ 7 i
x \Z 147
348 6.37
+ 4,61 31 3 .77GZ %&
1.738 X , ’
-IN ~F—"07524 ¥ 13—
1.774 0.752 13
M
(tm)
+ - +
"0.869 0.38 T 065
= — - ><]
1,63 2.33 158
i 9.28
= N - {1211
L 5.04 v (ton) B
0.82 0.5 0.61
5.04 |, 387 | 6.62
42
262 /7+\, 1.25 /7+\1
0 4.02
- 5.61 (ton) 55 |
0.82 0.35 0.61
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1 2’ 3
=
8. maxRg R p maxRg
~ 9 t/m
A B c D
5
™~
~3
L 12 13
L 20m  20m  20m  20m _ 20m  20m
1 ( 1 1 1 ( ’I

Mz = Mo = 3,031 tm
M=~ M, - 4,52 tm

Mgy ~-4,45tm , M =-1,41 tm
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Tablo 3.16. Y-Y Ara Cerceve Statik Hesap Tablosu

A 0.5 B 05
M Al 1 B B B! B
0368 | o9 | 0.6 oa0r | ooms | 02 | 0,000
3,031 -3,031 4,52
0056 | e—— | 0308 | -04% | 0436 | -0,308 j>
A0 | L0 | I | —— | 03T 0,008 e
062 | -0 | 2,0 oo | oot | oo | oo
T B T B 5 I I
C 0,5 D
b 3 3 0 e 0w
0,207 0,293 0,293 0,207 0,53 0,47
4,51 4,48 SWi!
-0, 154
0,046 0,066 0,066 006 ——> | 0,0
0,366 0368 |e——] 0, 0,652
0,08 | 0,119 0,119 -0,084 0,651 0,651
465 | -0,08 -0,053 418
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0.531 017 0.03
\ § %
47
%,12 3@/%«3 %wa 0.65
1.062 a .
_ + _ W \t__’//bq
1.062 0.33 ofe
0.33 |/ oas
M
(tm)
+ + -
0.531 017 03
- = - ><
1 T3l »
- 9.45
- N -1 10.29
L 3.46 (ton)
05 0.16 0.03
340 |, 523 ~| 487
245
7N1,04 /1\' 2.81 /%
1.8%4 ZQM 03
Q 281
- 02 || g 2
0.5 0.16 0.03




13

B BE B
g )
Ei 1300 hody 1)? ks 131 sty
A 1280 B ¢ [ D
é% 1PR500 1,661 1667
~3
! 12 i3
,20m_,20m _ 20m _ 20m_ 2.0m  2.0m
1 ( 1 T 1 ( 1

1280 - 1,=7590 cm' , IPB300 - I,=8560 cm' , IPBS00 —=1260 cn'

A DUGUM NOKTASI ICIN

mf&-%z =1-~0r,,=0,223
mf, - i’%ﬁ.f. - 2,075 = r,, =~ 0,462
mig, --ﬁf%i%gz - r,,~0,315
B DUGUM NOKTASI ICIN
mih - AEL _ 1~ mg = Ipy = Ip. = 0,182

mig, = 2,015 » r,, = 0,378

mig = 1,413 - r,, = 0,258
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C DUGUM NOKTASI ICIN

mig, = Mg =1~ I = Lo = 0,82
mi, = 2,075 = r, = 0,378

m$, = 1,413 = rp. = 0,258

D DUGUM NOKTASI ICIN
Tpe = 0,53

Ippr = 0,47
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Tablo 3.17. Y-Y Ara Cerceve Statik Hesap Tablosu
A .5 B _(_]‘,_5_,_
Al AL AB BA B2 B2’ BC
0,462 0,315 0,223 0,182 0,378 0,259 0,182
4152 '4;52 35031
-0,328  je—
-0,165 - -0,33 0,687 0,471 0,33 —r
-2, 164 -1,476 -1,043 — -0,522 0,074 e
-1,164 -1,476 3,64 0,108 0,225 0,154 0,1088
-4,604 0,912 0,625 3,067
¢
05
CB 3 ] €D e D!
0,182 0,289 0,378 0,182 0,83 0,47
-3,03t 6,63 1,11
-0,655 -0,929 -1,360 0,655 — -0,328
0,165 0,646 -+ 1,291 [, 145
-0, 148 -0,20% -0,306 -0, 148 -1,14§ +1,145
-3,669 -1,138 -1,666 6,473
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1.14

1.66

114
)
+
0.83

37

10.65

3.99

2.43

9.25

(ton)

1.706

5.08

e I L
~N
~ (7<)
—
8
© 00
S A ~
= S
_\/ I
(=2
.onu
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© o8
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AN
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L 3.20m
]

3.20m

~—

717

1 s 2 » 30
naxRg g t/mrmnd‘&’[) maxR g
4 v X
A B ¢ D
| 1 12 13
“20m , 20m _ 20m , 20m _20m  2.0m

¥

1

j

’l

(

I]

Tablo 3.18. Y-Y Ara Cerceve Statik Hesap Tablosu

i 0.5 B _UL
At Al AB BA B2 B BC
0,462 0,315 0,223 0,182 0,378 0,259 0,182
3,03 -3,031 4,52
-0,135 - -0,221 -0,563 -0,386 -0, f—»
-1,318 -0,912 0,846 —_— -0,323 0,0187 }<
-1,328 -(,912 2,25 0,055 0,118 0,079 0,055 H—
-3,87 -0,448 -0,301 4,117
¢ <05
Ch C3 ¢3! )] IC D'
0,182 D,318 0,259 0,182 0,53 0,47
-4,52 4,45 -1, 4
'0:[35
0,037 0,017 -0,053 0,037 —_— 0,0187
0,028 0,369 « 0,737 0,654
-0,072 -0,15 -0,103 -0,072 ~0,654 0,654
-4,662 -0,073 -0,05 4,784




0.46 0.15 0.025

%.25 357 km 4.66 ><a 0.65
1.34 A

- ki - \t/ \t_/ t ]
091 0.3 o
M .
(tm)
4 ¥ /-
0.67 0.224 0.04
= - - P
1.06 14 7
- 9.4
- N -110.3
35 (ton)
0.43 0.14 023
/3.51 |, 522 ~] 487
2.45
.08 /ﬁ 279 /i\‘
1.7& J.OM 0.3
Q 281
- a7 || e 3L
0.63 0.21 0.03
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1 2! 3
E 1PB500 1661 166!
§ l‘nmd?g g Lnust LnuxRD
A 10 B [ ¢ [ Lq
&
| |1PBs0D 1561 1661
2

1 1z 13
20m _ 20m _ 2.0m  2.0m  2.0m  2.0m
1 1 1 1 1 1 1

A DUGUM NOKTASI ICIN

mig =1 = I,;=0,194

4F1,661

Al
mi,, = m;, =
10: = Ty 3,2

B DUGUM NOKTASI ICIN

Mip, = Mmig, = 1 = Ipy = Ipo = 0,163

mfg: - mfgl = 2,075 -~ Tga = Ipy -.0,337



C DUGUM NOKTASI ICIN

mig, = Mg =1 = Tep= I = 0,163
mfgj - m-iBoz_: - 21075 - rm - 1821 fd 0)337

D DUGUM NOKTASI ICIN

Tpe = 0,53

IDDJ. - 0,47
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Tablo 3.19. Y-Y Ara Cerceve Statik Hesap Tablosu

i 0
Al At AB B2 B2 BC
0,403 0,403 0,194 0,337 0,331 0,163
4,52 3,031
-0,193
0,145 -— 0,600 0,600 0,230
-1,88 -1,88 -0,90% — -0,453 -0,064
-1,88 -1,88 3,76 0,114 0,174 0,084
~¢,599 0,174 0,174 3,081
¢ L
(B 3 ¢3! D C )/
0,163 0,331 0,337 0,163 0,53 0,47
-3,031 6,63 -3,11
-0, 587 -1,213 -1,213 -0, 587 — -0,293
0,145 0,637 - +,174 1,139
-0,127% -0,264 -0,264 -0,127§ -1,129 1,129
-3,6 -1,411 -1,471 6,553

05

tit




-+~

IR R
%3.76 4.6 3.05 3 &.55 /Lq
188 .
=\ 077+ P
1.88 0.77 1
M
(tm)
+ - +
T0.94 03 074
~ - ~ <]
1.76 25 .
- 9.2
- N -1 105
Ld 51 | (ton) N
0.88 0.3 0.69
5.1 1, 37 ~_0.68
269 1.28 4,26
T2 /| + /1
3.1& 1.55%4 15
- 553 | (gn) 398 | 347
0.8 0.3 0.69




| 3.20m 1

3.20m

—

83

1 T2 B
maxRg g ym}naxRD moRg
v 4
A B c D)
A1 12 13
20m  20m  20m  20m  20m  2.0m
— 7 1 1 71 it

Tablo 3.20. Y-Y Ara Cerceve Statik Hesap Tablosu

A 0,8 B
i AL 1B B B2 B2’ BC
0,403 | 0403 | 0,10 0,163 0,337 0,337 0,163
3,031 3,031 4,51
0,12 0,43 | -0,502 | 0,502 | -0,243
A1 | L | -0,568 -0,282 +0,0156
1,173 L | 2,38 0,043 0,089 0,089 | -0,063
353 M3 | 08 | 433
C 0,8 D
B ! e o) C "
0,163 0,331 0,337 0,163 0,53 0,47
-4,521 115 -4
-0,121
40,031 +0, 064 +0,064 40,031 +0,0156 0,66
-0,0243 0,367 0,739 0,66
-0,064 0,13 0,13 -0,064 0,66
4,653 -0,068 -0,068 4,186




0.59 0.21 0.03
- _ 7
%}4 . g/:&“ . 465 \>\ 0.66
118 - a 4><]
\ ‘ 0.42 ’ 0:068 % 0.068
M
(tm)
A + -
0.59 0.21 0.034
11 13 1.55
B 9.34
- N -110.2
35 (ton)
055 0.19 0.032
355 L, 5% ~ 487
4
7+\lm /% 282 /%2 5
1.7M 298 0.4
8
- 413 | (t?m) o4 28
055 0104 0.032
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1 7 3
E 1PB500 1661 1661
o maRp g oxRg maxRp
i .
» 1290 B I c 1 D
c% N 166! B6I
s BIRLESIK KES,
; KON |, K
_20m _ 2.0m _ 2.0m  2.0m , 2.0m Q'Om’T

1 1 1 1 1 1

= 4
IY = 31890 co
A DUGUM NOKTASI ICIN

mig, = 1 ~ I,;= 0,120

mipA - _w;____,z_z_r_ - 5,25 » 1, = 0,631

mig, = 2,075 = r,, = 0,249

B DUGUM NOKTASI ICIN

mig, = mip, = 1 = Iy = Ip, =0,107
mig = 5,25 = Ip, ~ 0,563

miZ - 2,075 = Iy, = 0,223
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C DUGUM NOKTASI ICIN

mp, = M, = 1 ~ I = Iy =0,107
m, = 5,25 = Iy = 0,563

B31

D DUGUM NOKTASI ICIN

Ipe = 0,53

Iop = 0,47
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Tablo 3.21. Y-Y Ara Cerceve Statik Hesap Tablosu

05

t |4

A 0,5 B
Al Al AB BA Bl B2 BC
0,631 0,249 0,120 0,107 0,563 0,223 0,108
4,51 -4,52 1,031
~0,193
0,09 - 0,18 0,847 0,378 0,18
-2,90% 1,148 -0,3553 — -0,28 -0,0325
-2,909 -(,148 4,087 0,034 0,179 0,0708 0,034
-4,586 1,126 0,446 3,004
C ._L_S_.b
(B €3 3 ()] be oD’
0,107 0,563 0,213 0,107 0,83 0,47
'3,03[ 6163 -2411
-0,385 ~1,026 -0,803 -0,385 — ~0,193
0,09 0,61 > 1,22 1,08
-0,075 -0,3%4 -0,156 -0,075 -1,08 1,08
3,401 -2,41 -0,959 6,78




-IN ~Z—"0.45(+ +
115 113 242
M
(tm)
+ -
145 0.563 T,
- v - <
19 2064 42
_ 9.2
- N 10.69
|| 519 L_ (ton) L._
0.54 0.21 0.45
518 || 374 ~L 57 o
7 T 277 /7+\' 1.32 n .
J.ON 1.51%4 1
Q 3.9
- 546 || (gy %
1.36 0'53 1.13




R

1° 2’ 3
= .
(o]
S raxRg g t/mlmeD maxRg
4 47 v ><
A B ¢
&
™~
~
1 2 s
L, 20m  20m  20m  20m  20m  20m
1 1 1 i 1 1
Tablo 3.22. Y-Y Ara Cerceve Statik Hesap Tablosu
A 0.5 B

A Al AB B4 B2 B2’ BC

0,631 0,249 0,120 6,107 0,563 0,223 0,107
3,031 -3,031 4,52

2 -0,079 -— -0,159 -0,838 -0,332 0,159
-1,863 -0,735 -0,354 —_— -0,171 +7,97X10'3
-1,863 -0,735 1,598 06,0180 0,015 0,0,38 0,0180

-3,349 -0,7433 -0,294 4,387
¢ 0,5
——

4] (3 (3 D e 0p’
0,107 0,563 0,223 0,107 6,53 0,47
-4,52 4,45 -1,41
-0,079
+0,016 +0,084 0,033 +0,016 -_— ’r7,9'1xltl'3

9,0x1073 0,370 -— 0,74 0,66
-0,040 -0,213 -0,084 0,040 -0,66 0,66
-4,614 -0,129 -0,051 4,796

05

bt



0.37 0.15 0.026
1 X /
;&.6 335 k‘““ 4'%% 0.68
1.86 = ~ /ll><]
- ~F N\ _ ~ Tt ~I_
0.74 0.3 0051
0.74 ' 0.129
M
\ "/
¥ ¥ -
A
0.43 0.37 0.065
1.22 1.704 18
9.3
4 = N - 1.8
3.65 (ton)
0.34 0.14 0.03
365 | 527 ~ 4
.45
123 //,,\‘ 284 /7+\‘2
1.6%4 2.9M 0.3
‘ Q 2.8
- 405 _ {ton) 3
.06
087 0.35 0




91

- T 7" T3
£
& Bk oRp L’Zlg oxRg L‘Zl L’nclxRD
i §
A 1260 B I ¢ I D
& BX, 121 i
™~
~
1 12 13
_20m_ 20m _ 2.0m  20m  2.0m , 2.0m
1 ] 1 1 1 1 1

A DUGUM NOKTASI ICIN

mig =1 = I,; = 0,087

A1t

2
mi - gl - AE4;2I

B DUGUM NOKTASI ICIN

myg = Mig =1 = Iy = Igo= 0,08

1
mis = My = 5,25 = I = Iy = 0,42

C DUGUM NOKTASI ICIN

my =m =1=Igp=TLeg=0,08

1

D DUGUM NOKTASI ICIN

Zpc = 0,53

I = 0,47
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Tablo 3.23. Y-Y Ara Cerceve Statik Hesap Tablosu

" 0,5 i3
_— —
] At AB BA B2 B2 B¢
0,457 0,457 0,087 0,08 0,42 0,42 0,08
4,52 -4,52 3,031
-0, 144 -
0,865 -— 0,131 0,638 0,686 5,131 -~
-2,095 -2,09% -0.399 —_ -0,199 -0,265 <
-2,085 -2,095 4,186 9,018 0,088 0,085 0,018
-4,57 0,781 9,781 3,01
¢ 0,5
¢8 (3 {3 D e pp'
0,08 0,42 0,042 0,08 0,53 0,47
-3,031 §,63 -7, 1
-0,288 -1 ,512 -1,512 -0,288 —_— -0,144
+0,065 0,597 -~ 1,195
-0,053 -§,273 0,278 0,053 -1,098 1,058
-3,307 -1,18 -1,79 6,88




1.05 039 0895
1.06
24 -
-IN S~F—"0.781+ * 179 ~——"
2.01 0.781 1.79
M
(tm)
+ - +
1.0 33 T 0.89
— 5 — >
1.96 27 3
4 9.2
- N - 1107
| |52 || (o) | |
0.98 0.4 0.84
522 L, 37 ~ 578
28 I~ | S~
+ g / + / +
3 # 1.483/\ 29
- 542 || ey 3| 387
098 0.4 0.84
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T T T
moxRg g t/"}‘nax}'([) moxRg
S v S
A B ¢ D
1 12 13
20m ,20m _ 20m ,20m  20m , 20m
T ( 1 1 i i l

Tablo 3.24. Y-Y Ara Cerceve Statik Hesap Tablosu

A 0,5 B
Al Al AB BA B2 B2’ B
0,457 0,457 0,087 0,08 0,42 0,42 0,08
3,031 -3,031 4,52
0,06 | «—— 1| -0,12 -0, 63 -0, 63 -0,12
-1,358 1,358 | o8 | —= g 5,2%107
-1,358 -1,358 2,113 9,0x107 0,052 0,052 9.951073
-3,57 -, 578 0,578 44
0,5
‘——-
B 3 (3" ) 0 DD’
0,08 0,42 0,042 0,03 0,53 0,47
-4,52 4,45 1,41
-0,06
0,0104 0,055 0,055 0,0104 — 5,217
-4,51 0,055 0,055 4,46 0,745 0,66
-0,66 0,66

B




0.68 0.29 0.03
N\ J
_ + _ ~—1t _— é_ ~I__—
R 1.34 0.5%\ 0.58 ofs | Ao
M
(tm)
¥ + -
0.68 0.29 0.03
- = - >
1.3 1.82 19
9.3
- = N -{10.2
37 (ton)
L L] L
064 0.27 ) 0.03
/3.7 |, 52 ~(*8
7 - 1.27 /7+\‘ 286 /%2.37
1.5‘6\74 2.9:\1\4 0.8
q 2.89
- 398 | _ (ton) 5.36 _
0.64 0.27 o8
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T Tz E
&
N BX. moRp Lllg LnanS L1 LnuxRD
~M) /
Ca Ime |21 ¢ 1 0
Sl |z i )
-t
1 2 3

1280 (kiris) I,
1,212 t/m

q

2.0m_ 2.0m . 2.0m _ 2.0m _ 2.0m _ 2.0m _

/I

—

My

1

=

5

1

7590 cmt
, made = 5,8 ton

1

1 1 1

» (kolon) I, = 31890 cm

3 mast

- M, - 4,52 tm

- Mz - 3,031 tm

Mg = M. = 4,52 tm

-MDC

< RXL/4EI
RxL
AEI

1+

R.L/AEI

RxL
4ET

1+

=6,63 tm

-2,11 tm

2,80 ton
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A DUGUM NOKTASI ICIN

mfg, = 222 =1 = 1, - 0,096

ml - __4§._;<1__‘L_2 = 4,2~= 0,402

ar _ 4E4,2I

101 3,2 - 5125 i IAJ.,' - 01502

B DUGUM NOKTASI ICIN

mip, = 22 =1« 25 = 0,087

mif, = 232 =1« 1, - 0,087

4E4,27

mig, = S = 4,2 = Iy = 0,367

P . 4Ed4,2T

igi 3’2 - 5025 ind Iszl (] 0,459
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C DUGUM NOKTASI ICIN

mig =1~ Ig = 0,087
mig =1~ Iy = 0,087
mig, = 4,2 ~ Iep = 0,367

m, = 5,25 = I = 0,459

D DUGUM NOKTASI ICIN

mff, = 222 =1 = 15, = 0,53

miy, = R$=0,875 = Iy = 0,47
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Tablo 3.25. Y-Y Ara Cerceve Statik Hesap Tablosu

A 0,3
Al Al AB BA B2 B2’ BC
0,402 0,502 0,096 0,087 0,367 0,459 0,087
4,52 -4,52 3,09
-0,157
0,072 -~ 0,143 0,604 0,756 0,143
1,846 -1,308 -0,441 — -0,2205 -0,029
1,846 -2,30§ 4,151 0,0217 0,0916 01145 0,0217
-4,576 0,696 0,871 3,009
€ .5
>
(B ¢y 3 §] IC o’
0,087 0,459 0,367 0,087 0,33 0,47
-3,031 6,63 -1,11
-0,313 -1,652 -1,321 0,313 —_— -0,187
0,072 0,601 « 1,202 1,063
-0,0358 -0,309 0,447 -0,058 —_— -0,029
-3,33 -1,961 -1,568 6,86 0,0154 0,014
-1,079 1,079

g5

!

|



—
lc';
o
T
o
[Te]
o

|
I
/}'

{o )
<N
3
-
—
(&, ]
F.
o
7&
(]
e
: [
e
o
o0
Lo
|
—
[ae ]
(o)

-IN ~2F—"0487]+ 195 ~———"
2.3 0.7 157
M
(tm)
+ - +
093 0.35 079
1.08 0.408 0.92

/5.22 |, 376 ~ 68
39
o S [
3.0& 1.5i\A 1.9
Q 39

p 543 1| ey 39|
0.69 0‘26 0-59
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3.20m

BK.

‘] s

maxRg

Ry

o

LZ1

maxR g

4.0m

A

1

2.

v
1780

BK.

Om

L1
2

_20m  2.0m

L2l
3

, 2.0m

,-2.0m

2.0m

1

4

1

M, =M, - 3,031 tm

My

-MCD

My = My, x

Il

[ 4 R-0'875

My - -Mp = 4,52 tm

Mo, =~ -Mp, = 3,031 tm

- My, x

RxL/4EI

1+RxL/4AEI

RxL/AET
1+RxL/4ET

1

Il

4FT

——

- 4,45 tm

= ~1,41 tm

i



Tablo 3.26. Y-Y Zemin Cerceve Statik Hesap Tablosu

A
M At B BA B2 YN BC
0,402 0,502 0,096 0,087 0,367 0,459 0,087
3,081 -3,031 4,52
-0,063 -0,129 -0,546 _~0,683 -0,129
-1,192 -1,4 -0,285 -0,142 0,006
0,012 0,09 0,062 -0,012
-L1%2 1,49 1,681 -3,29 -0,0496 -0,621 §,409
¢ U3
(B €3 €3 D D¢ '
0,087 0,459 0,367 0,087 0,53 0,4
-4,51 4,45 1,41
-0,065
0,012 0,062 0,0495 0,012 — 0,006
-4.573 0,062 0,0495 4,462 0,74 0,66
~0,66 +0,66

i




+ _ \i__/ — \-t_-’/lbq
15 0.62 gﬁ
8.5 0.05
M
NN/
+ + -
A
0.59 0.25 0.02
07 0.3 0.03
37 |, 53 ~LZ2
/ ~— 29 24
7,,\\11.3 /) + : +
1.6%4 ZQM 0.5
Q 28
_ 4 y (ton) 5.4
0.45 0.19 0o




104

16 N 2@4;3.55 299372
- ~ + _ \_‘_:r//
35 AL 48] A 43 47 &4;4
‘] - \_0_-__/0/75—'1’- \b*'ﬂ:/ - \_L/
1.74 0.75 1.3
364 N 46 A 023 486 N6
2| T——T19r |~ %
1.74 0.75 1.3
364 N 46 /423 486 N85
7 - 15\:-/0'/91_—‘: (;7\1_1{3 1.5\_:__../
364 N 4.@2%4.23 468 &\65\_/
2\ | ———T9 |+ %
\| 188 0.77 15
376 N 4574}<U %&\ss
' w7 /o.77 (\ 15
406 N 46 /N 44 48 4&\5.3
a + — -+ - \_-_1.__/
TN 457‘““2{’\ 15
408 N\ 46 /N 44 46 __\<b8
TEEN s fotir 45 Nt
T e m s
4350 N\ 4.5;34>< 4.4 s 86
2N oV [V oz Ng
4351 N\ 45,4><4.41 6.86
: ~<305\'/°/;8' / 087 79/\ %
4,151 458 /N 441 4514 N\o<5.86
-+ = -+ il \_.__".'_/
BN VY 1.96
- ‘g'o.gzs '—“{‘_0.35 08

SEKIL 3.4. TOPLAM MOMENT DIYAGRAMI
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122 7><]

X X X X X X X X X

- 073 — (87
341 “18 8.
=TEY =75 CEEe
16.37 2817 26,52
SANAS - 2.33 355 J><]
21.2 -38.4 492
= 1hd - 233 355
38 -53f7 62.1§
n =17 = 743 374
48.%6 -es.f 78.6
= 1/h = 249 387
5.8 ~84.05 95.06
= =1/ ~ 249 187
70.72 -99.19 111.49
~ =14 ~ 264 429
82.08 ~114.6 128.52
. =150 =27 437
100.06 -136.75 15217
=134 —7 69 44
111.64 ~152.44 169.42
—-19h - 249 437
1227 167.6 186.13
=117 — 044 3.95
134.85 183.81 203.8

SEKIL 3.5. TOPLAM N@on) DIiYAGRAMI
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1.41 .51
~r—— 120 " 190

. . 1
5.04 l0.815 5,231-0.35_ > 81 L_~,><56‘;27 .

5.04 10815 o 5.23+0.3] 281

508 lostk ‘ g ‘
‘_“nm? 25 2 tH——n 279

_ .147\5757(-' - UTJH&P% 0.78|pks

5,11 B.
P g0 MM 282 S 4

AU R s o R 4 |
- | 3n j\5;§<'- 2.§8"'m>—“< _“dsséj\ﬁj?

519 028 068 .75
By B 2 5-*\' 433
.03 ~| - b3 =
- . 2 ) 4§
5.24 1138 | 5,991-0.53 113 578
m 28 . S 2.86 \*{\IN
13 ]?-47"\/ - 2.9_4:—]%2 0%429.;5 1387
9.24 10,95 529HLA" 285 =] 6.78
— \‘*\_' 2.8 > h\"'j . rﬁ 2 87
524 loa b3 5;9 = 081%%;
B N o - A e A o

i
K
|
*“*’\
on,
!
o
[®s]
~ |
=25l
P

]
v
i

.22 10 5.3

o
N

|
o
9
17(
|
I
#
o
|
bl
o
N

0.69

SEKIL3.6. TOPLAM Qfton) DIYAGRAMI
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3.3) KOLON KESITLERININ TAHKIKI:

-12. KAT:

IPB30Q

F = 149 cm’ max.M; = 4,0 tm
W, = 1680 cw’ i, = 13 cm max.M, =1,739 tm
Wy = 971 cm iy = 7,58 cm max N = 18 ton

Burkulmasiz Kontrol:

o-N, M N
F W, W,

- 18 400 173.9 _ 2
° - 345 * Teag * ~s7i - 066 t/em® (1,4 t/cm

Burkulmali Kontrol:

XS,
1m-_p,__" ),m - _1_'.%_'_5_53_2_9 - 51 = W, =1,22

Woax. NV M, M,  1,22x18
o= * +0,9 [ X+XL]-—L2222" 4+0,9x0,543~
F ’ [Wx W,] 149

0 0,636 t/cm¥1,4 t/cm?

IPB300 ICIN MAX. KESIT TESIRLERI:

- 8. KAT:
M, = 4,00 tm
M, =1,739 tm

¥
N = 99,77 ton

Burkulmasi1z Kontrol:

g - “‘giﬁ.;“? + 0,543 = 1,212 t/cm? < 1,4 t/cm?
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Burkulmali Kontrol:

l - axsk A - 1,2X320
e S max 7,58
o - 1:22x99,77
149
- 7. KAT:
IPBSQ0
F = 239 cm?
W,= 4290 cm’
Wy=842 cm’

N = 120,53 ton

nax - 1:2%320

7,27
Burkulmasiz kontrol:
- N, Y N
F W, W,

.120,53  767,6 , 216,4

9°=33s *"az290 842

Burkulmalir kontrol:

o-

t

Wy W,

6 =-1,01 t/acm?{1,4 t/cm?

Wox ¥ | 0o (M, M, 1,23x120,53
F 239

“ 51 = Wy, - 1,22

+ 0,9%0,543 = 1,306 t/cm? { 1,4 t/cm?

(min) iy = 7,27
= 7,676 tm
= 2,164 tm
120,83 ton

® 53 -+ W, = 1,23

=0,94 t/cm? (1,4 t/cm?

+ 0,9x0,436
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IPB500 >| ;
| I PB500 IPB280
,=107200 cm' 1,=19270 cm!
X_ 8 F=239 cm ! 1,=6550 cm'
o~ 1,=12620 cm! F=131 cm!
S =1,45 cm
IPB 280
Sekil 3.7. Biriesik kolon kesiti:
Birlesik Kesitte:
I,=1I,. + I, = 107200 + 6590 = 113790 cm*
Wo- 2x . 113790 _ 4ons o omd
* h/2 50/2 4
I,=I, +1I, =12620 + 19270 = 31890 cm*
IPB300 ITPB280
_ 31890 _ 3
F =239 + 131 = 370 cm? dgiom \J \J 21220 -s284 am

- 3. KAT:
N& = 4,79 tm
M. = 1,79 tm

y .
N = 204,245 ton
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Burkulmasiz Kontrol:

N M, M, 204,245 [ _ 497 , _179

"F W W, 370 4551,6 & 2126

y

o =0,745 t/cm?* (1,4 t/cm?

Burkulmali Kontrol:

3 - 1.2x32

= 41,36 - W - 1,14
9,284 ’ max !

o~ Wm;*"a,o,s [ﬁf*t—;’:]' 1'14’;?7%4'245 +0,9x0,1934~
o ~-0,803 t/cm*1,4 t/cm?
- 2. KAT:
M, = 5,55 tm
M, = 2,305 tm
N = 225,197 ton

Burkulmasiz Kontrol:

N M, M, 225,197, 555  230,5

o-_+——x.+

W, W, 370 4551,6 2126

6 =0,84 t/cm?*{ 1,4 t/cm?
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3-4) ANA CERCEVE KIRIS KESITLERI ICIN TAHKIKLER
= 1300

= 69,1 cm!

653 cm’

9800 cm’

F
w
I

-
60m |
1

1924 t/m
555(/} ?\PAA
tm tm
AW
]
1

-~ Mesnette Gerilme Kontrollar:
maxQ = 6,31 ton

max g 6,31 2 2
T = - 2 = 0,23 t/cm 0,808 t/cm
h,. t,  25,7x1,08 fem® {0, /

M b 644 25,7 2 2
-, - g - 844 t/cm 1,4 t/cm
° I,' 2 9800 2 Yy / ( /

- Aciklikta Gerilme ve Sehim Kontrolu

o = % - lg—g-éi - 0,408 t/em? (1,4 t/cm?
tm 1,924 t/m
(éﬁstm BAA4£§ , C )
Wi K .
+—80m 1 b !
m (2)

L
BFf=0,42 cm('ZEE 1,5 cm
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Burkulmali Kontrol:

5 - 1,2Xx320

-41' 6-0 -
5283 36 = Wy, = 1,14

NeWoax .o o[ Mx, Myy_225,197x1,14

c - Iz 2 W; 370, + +0,9x0,230
o =0,9 t/cm?*{ 1,4 t/cm?
- 1. KAT:
M, = 4,41 tm
M, = 1,85 tm
N = 246,023 ton

Burkulmasiz Kontrol:

246,023 441, 185 2 s
- - ” 5 cm 1I
9 370 * 4551,6 2126 20t LY (1.4 t/cm

Burkulmali Kontrol:

A - 1.2X400 _ 51 54

=1,2
9,284 Woax = 1,23

o - 1'23’;?7406' 023 . 0,9x0,184 = 0,98 t/cm? (1,4 t/cm?
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= 1360

F = 97,1 cm?

W, = 1090 cm’

I, = 19610 cm!

1360'IN KAREKTERISTIK DEGERLERI 1300'DAN BUYUK OLDUGU ICIN
AYNI DIS ETKILER ALTINDA TAHKIKLER SAGLAR.

= 1400

F =118 cn

W, = 1460 cm’
I, = 29210 cm

899 £.99
192L
h;zzn( r ] )mu tn
A\ AN
p—20m , 20m , 20p

— Mesnette Gerilme Kontrollarz.
maxQ = 7,71 ton

¢ - Maxd _ 7,71
h,. t, 34,1x1,44

- 0,16 t/cm?{ 0,808 t/cm?

o =M By 1330 34,1
< 2 29210 2

- 0,776 t/cm® { 1,4 t/cm?
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~ Aciklikta Gerilme ve Sehim Kontrolu

. M, _ 1333,8 _ 2 2
o W Tact 0,91 t/cm?*{ 1,4 t/cm
1924 899 899
801m 330y | 1 I
LA. A)*A ANV BN
IL 6.0m | l 6.0m 4 }Z.OmlLZ.[lm ; Z{]m%

MxL? 13,3x10°%(600)2
{1) fm= fo- 2 f=--0,976 cm
8XEXI 8x2,1x10%29210 !

5 L4 5 19,24x(600)%
Fu2 x9o  fa ‘ , f=0,53
(2) 384 EI, 384 1-0,53 cm 0,53 cm

(3) £-.116 , Pxa’

£.116 8,99x10°(200)°
96 = EI

f=1,42 cm
96 2,1x10%29210 '

’

L
- 97 cm < —— = 1,5 cm
Zf- 0, 400



BOLUM 4) YATAY YUK HESABI
4.1) RUZGAR YUKU HESABI

H= 39,2 m (21~100 m arasi - q=110kg/m! emme)
W=c.q ¢ - genel olarak 1,2

kule tipi yapilarda : 1,6 alinir.
W=1,6x 0,110 = 0,176 t/m

4.2) DEPREM YUKU HESABI

— Yapi Agirliginin Hesabi:

12. KAT:

Doseme: 0,944x(18 x 40) = 679,68 ton

Tup : 2 x 1.6 x 2,5 [(6,3) - (5.7} = 57,6 ton

Duvar : 1,8x[(1,6x12x0,2)x2 +(1.6 x 40 x 0,2)x2] = 59.9 ton
Kolon : 1,6 x 34 x 0,117 = 6,365 ton

G : 822,189

Hareketli yuk (catida): Q = 0,075 x (18 x 40) - Q = 54

Wy =G+ 0,3 xQ=2838,4 ton

Tablo 4.1. Kiris Boy ve Agirlik Tablosu

PROFIL L(m) G(t/m) W(t)
1220 56 0,03112 1,7416
1260 156 0,0419 6,5364
1280 80 0,0479 3,832
1300 120 0,0542 6,504
18,614 |
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11, 10, 9, 8., KATLARDA:

Kolon :2 x 6,365=12,73 ton(IPB300)

Kiris :12,078x174x0,0761=25,32 ton HAREKETLI YUK

Duvar :2 x 59,9 =119,8 ton Q=0,5x(32x18+4x4,6)=336 ton

Tup :2 x §7,6 =115,8 ton G = 906,08 ton

Déseme:0,944x(32x18+4x4,6) W=0G6 +0,3x Q=1006,9 ton
=634,4 ton

1. 6, 5, 4. KATLARDA

Kolon : 3,2 x 34 x 0,187 = 20,35 ton
G = 893,35 + 20,35 =913,7 ton
W= 913,7 + 0,3 x 336 = 1014,5 ton

3, 2. KATLARDA
Kolon : 3,2 x 34 x 0,29 = 31,6 ton
W= (893,35 + 31,6) + 0,3 x 336 = 1025,8 ton

1. KATTA
Kolon: 3,6 x 34 x 0,29 = 35,5 ton
W = (893,35 + 35,5) +0,3 x 336 = 1029,7 ton

$

F=¢C, . K. S . 2w

C, = 0,08(deprem bolge katsayisi)
S = Yap1 dinamik katsayisi

I = Yap1 6nem katsayisi (1,0)

K = Yapi tipi katsayisi (1,0)

0,09.H _ 0,09.39,2 _ , g35
vD V18

Dogal periyot: T

- 1
0,8#r-T,| 0,8+0,832-0,5|

Zemin hakim periyodu :T, 0,5, 8~
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T W;=838,4+4 x 1006,9+4 x 1014,5+2 x 1025,8+1029,7=12005,3 ton
C, K s W,
F'=0,08 x 1,0 x 0,8834 x 12005,3 = 848, 44 ton

W Ih
H _ 739,2
5 1 2,18 (3

oldugundan F; = 0 alimiyor. (3]

Tablo 4.2. Katlara Gore Deprem YukuU Hesap Tablosu

Kat no LA h; W, . h ¥ . hy F;

(t) (m) (tm) W, . h; (t)
12 838,4 39,2 32865,28 0,1287 109,2
11 1006,9 36 36248,4 0,1419 120,39
10 1006,9 32,8 33026,32 0,1293 109,7
9 1006,9 29,6 29804,24 | 0,1167 99,01
8 1006,9 26,4 26582,16 0,041 88,32
7 1014,5 23,2 23536,4 0,0922 78,23
6 1014,5 20 20290 0,079s 67,45
S 1014,5 16,8 17043,6 0,0667 56,59
4 1014,5 13,6 13797,2 0,0540 45,83
3 1025,8 10,4 10668,32 0,0418 35,46
2 1025,8 7,2 7385,76 0,0289 24,52
1 1029,7 4 4118,8 0,0161 13,66
z 1200s5,3 z 255366,48 z 848,4




BOLUM S. DUSEMENIN YATAY YUKLERE GURE YUKSEK KIRIS OLARAK
B.A. HESABI

5.1) BOYUNA DONATI HESABI

P{t/m)

<
h=17.9
13

-
s

~<] —| +

- =3
0=60,2ton 4—b—'m§-g'

Sekil 5.1. Yuksek kiris enkesiti

Ydk hesabi : P = 12400'4 - 3,01 t/m

O%en = 1,11.0,,, = 1600 kg/cm?
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O%em = 1,33x0,,, - 106 kg/cm?

L 40
-—d—o' —1—5 2,22 o 2

oldugundan yuUksek kiris hesabi.

Z=0,2x (L+2.d)=20,2x (40 + 2 x 18) = 15,2 m

M _ 60200

Fe =
ZX0 o 1520 x 1,6

- 24,75 cm?

gerekli boyuna ana donati.
Mevcut donati1 : 1280 - Fe = 61,0 cm2

M _ 602

N- =~ 15,2

= 39,6 ton

S.2) BETON BASINC YONUNDEN GUVENLIK KONTROLU:

4000

- 400 ) 20
o 0)

L
P 5
oldugundan basin¢ bdlgesinde celik calisacaktir.

L=40 > d=18 m = Q;;*=0,10 .b.d.Qy,;=0,10.10.600.106 = 63600 kg
Qi =63, 6 ton

Qn; =63,6 ton > Q‘ = 60,2 ton mesnet ydresinde bu sart
saglaniyor.
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5.3) GUVDE DONATISI: (YUKUN KIRISE USTTEN UYGULANMASI)

Fe, = 0,0025xbxt = 0,0025x10x15 = 0,375 cm!

4.Fe, 4.0,375
- - L - r 9
-] J - J 3,14 0,69 cm [4)

Hasir celik tablosundan:
® - Fe;=0,385 cm! - 2,57 cm'/m (87/15)
Ozel yapim: Q257/257 (5,14 cm!/m)

5.4) BASINC BULGESINDE CELIGIN CALISMASI HALINDE GUVENLIK
KONTROLU

1280 (11. VE 12. KATLAR)
(Depremden) N'=39,6 ton

N = 3,55 ton, Nh“=6,38 tm, maxQ = 6,7 ton

1280

F = 61,0 cnt

W,=542 cm’

Np = 39,6 + 3,55 = 43,15 ton

c- N, M_ 43,15 638

7w i =3 1,88 t/cm?®) 1,6 t/cm

__400

x"71,1

.1,11.43,15 . 638
[ 4

=T =5 ~1,84 t/cm?) 1,6 t/cm®

W
~36-W~1,11 o- ;N+o,9-f;,-

]
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10. KAT
109,7 . qL? M 548,5
«109,7 5 74 t/m, M*~-F=_-548,5 - M_548,5 :
q- 281 -2,74 t/m, L” -548,5¢tm, N'=7-20>=36,1 ton
N, - 36,1 + 3,55 - 39,65 ton
39,65 . 638 2 2
- -1,83 t 1
o T ,83 t/cm?® ) 1,6 t/cm
_ 1,11x39,65 638 _ 2 2
o = +0,9 ) 1,78 t/cm?® ) 1,6 t/cm
9. KAT
g- _?_9;;'—00—’:-2,47 t/m, M*=495,05 tm, N°®=32,6 ton
N, = 36,19 ton
o - _3_66'Tll +1,177 = 1,77 t/cm? ) 1,6 t/cm?
G - 1'11;;5'11 +0,9 .1,177 = 1,72 t/cm?) 1,6 t/cm?
7. KAT

q——-———-784’023 - 1,956 t/m+M* - 391,2 tm , N* = 25,73 ton

Ny = 25,73+3,87 =-29,6 ton M, - 6,473 tm

29,6 647,3 2
- - r
c v = 1,68 t/cm?,

- 1,11}{29,6 647'3 - 2 2
L S +o,9x——542 1,62 t/cm®) 1,6 t/cm
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3. KAT

35,46
40

N, - 11,66 + 4,22 = 15,88 ton M, - 6,78 tm

q- - 0,887 t/m, M* - 177,3 tm, N* = 11,66 t

15,88 , 678
61 542

1,11.15,88 , 0,9 . 678
61 542

g =

-1,51 t/cm?*{ 1,6 t/cm?

g =

-1,41 t/cm?* (1,6 t/cm?

2. KAT

24,52

20 0,613 t/m -~ M* = 122,6 tm =

q-
N* = 8,066 ton = Np = 12,44 ;M, - 6,88 tm

12,44 , 688
61 542
688

1,11 . 12,44 - 2 2
£ 0,9 .2= = 1,36 t/cm®{1,6 t/cm

[+ )

-1,47 (1,6 t/m?

g =

1. KAT

13,66

q-= a0 0,3415 t/m - M* - 68,3 tm~ N* - 4,5 ton,

~N, =~ 8,44 ton ; M, - 6,86 tm

8,44 , 686

9" 61 542

- 1,404 t/cm?{1,6 t/cm?

g =

1,11 . 8,44 , o o 686
7

—_— - 2 2
= 223 1,29 t/cm? (1,6 t/cm

Gerilmeler kontrollarin buyuk bolumde emniyet gerilmesini
asmis veya sinir degerde oldugu icin kesit I300 olarak

degistirildi.

(*) Deprem etkisinden dolay: meydana gelen kesit tesirleri



BOLUM 6. DUSEME B.A. HESAPLARI
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Sekil 6.1. B.A. Dtseme Kalip Plana

6.1. YUk Anallizi

P=1l4xg+18xg=145t/m2
[
h>5 |.._;_xzoo- 160 em.

!
b= m>—3gg = 4.57 em.
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Dot D102

D103 D1o4 D105

1.45 145 145 1.45 145

NN

1128
B

D106

NN N

D107  Di08

145 1.45 1.45 1.45

AN ENEEEN

1.772 1418 1.45 1.45 145

o.suTo.su

0527 T 0.387
12m | 12m
1 i 1 1
pm - Dpus bt

145 1772
2NN
1772 1.4% 1128

AN
NN NN

145 1.45 148 1.45 145

BS2S
BCI

M:-M,-AM,,-M,,—J%'E

as<o0,175.L

Sekil.6.2. B.A. doseme kesit tesirleri diyagramlari.



Tablo 6.1. B.A. Dbseme donati hesap tablosu
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DISENE | YER K v | e ]| ot s DONATI
(ten) | (ca) | (cw) (eadyn)
DIOI actonin | 52,7 | oo | 8,5 | 137,00 ] 0,545 | 3,37 98/14,5 | (3.47)
WESNET | 644 | w00 | a5 | ot | ooser | dta | etue-1, 1) | s anealadets
pod,.. | actenin | 8,7 | w00 | 8,5 | tse,7 | 0,502 { 2,468 48/20 (.50 cady
DI10,D11S
s ugskEr | 8,0 | too | &5 | 1246 | 0,545 | 372 | (3.72-1,255) | =2,465 calests
Mit,... |acimuix | 38,7 | too | 8,5 | t86,7 | 0,542 | 2,468 420 (2,50 ead)
DL KESNET | a0 | oo | 8,5 | 12,2 | o051 | 4l (6,144 | =2,889cal48/15
[,255)
1,5J(h1-lscm
t<
20 cm
2
ka* - 2oL, -k, A
Boyuna mesnet donatisi : A, = 0,60 . A~ 28/15
Dagitma donatisi: A,‘-—%ﬁ-ts{2x}xf-15¢:m ()

25 cm

A
Spay 3,72 -
a, - == - '5 -0,744d cm®* - A, =1,12 cm? $6/25
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Sekil 6.3.

2rn 2m 6m
- ] 96/25 kg
R e o e 5
68/15 88/1p
\’T‘ \F 4
P A S
#6/25 #6,/25

A48/25 =

) ~

#6/25 >

~ ~

B.A. Dgeme Donati Krokisi




BOLUM 7. CEKIRDEK KISIMIN B.A. HESABI

Tablo 7.1. Depremden dolayi cekirdege etkiyen effektif yatay

yukler.
KAT [Ton] {Ton]
KATLARA GUORE TUPE GELEN YATAY
DEPREM ETKISI (Fi) YUK (Fi/2)

12 109.? 54,6

11 120,39 60,195
10 109,7 54,85
9 99,01 49,508
8 88,32 44,16
7 78,23 39,118
6 67,45 33,7258
S 56,59 28,295
4 45,82 22,91
3 35,46 17,73
2 24,52 12,26
1 13,66 6,83




6 —W2

60195—m11
5435 —0
49,505——»9
Li)5—n8
3915 —ply

NI—n

®m__,)

B J ) p—

3 —af

12,26 —»

683 —»
[ton]

b

5

L

1
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L7l
5208

1085,02

786,37

629,20 -

359712

4673,02

5835

10795

8375,62

97N, 36

L

11408 “m)

565
NLY
169,56
N9,
16,37
302,48
36,2
361,52
18702
1052

L4z
L2425
lton)

Sekil 7.1. Cekirdek kisim M ve Q diyagramlari

[49.262
146.08

26290

N7

436.55

83.3n

630184

121.02
823 .83%

920.66

1017.50

12150

[ton]

Sekil 7.2. Cekirdek Kisim N diyagrami1
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Tablo 7.2. Cekirdege etkiyen dUsey yUklerin hesap tablosu

[T [Ton] [Ton) [Ton] {Ton) (Rxn] | CEEIRDEE | TOPLAM | EFFEETI

A=k4 B=B* C=C' D=D' E=E' 0l EAT YURU | F DUSEY
AGIRLIGI [Ton} YUXLER
[Ton] [Ton]

12 2,181 2,83 3,14 1,66 1,43 28,8 49,262 | 49,262

i 2,187 5.8 $,31 §,02 X 51,6 96,822 | 146,08

10 2,187 5,8 4,34 (02 3,8 51,6 96,822 | 242,90

9 2,187 5,8 L3N {02 3, 51,6 96,822 | 339,13
8 2,187 5.8 L3N 4,02 3,8 57,6 96,822 | 436,58
1 2,187 5,8 LIN 4,02 3,1 57,6 96,812 | $33,312
6 3,187 5.8 I {,02 (X 51,6 96,822 | 630,194
§ 3,187 5,8 31 4,02 3,0 51,6 96,822 | 127,02

4 2,187 5.8 43U $,02 38 51,6 96,821 | 623,638

3 2,18 5.8 43N {,02 LX) 57,6 96,822 | 920,66

1 2,187 5.8 L3N 4,0 3,1 5.6 96,822 | 1017,50

! 3,187 5.8 L3N {,02 3,8 64,8 104,00 | 112,50




130

i

| | SE “
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Sekil 7.3. Cekirdek kisim B.A. plan gdrunusu.
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LA~ [(6,3.6,3)-(2,7.5,7+2,7.2,8+2,7.1,3+2,7.1,2)] +9,99 m*

%= 199 [((6,3x6,3x3,15) - (2,7x5,7x4,65+

2,8x2,7x1,65+1,3x2,7x1,65+1,2x2,7x1,65))]=3,24m.

v 199x[((6,3.6,3.2,15)—(2,7.5,7.4,65+

2,8.2,7.1,65+1,3.2,7.1,65+1,2.2,7.1,65))]1=2,99 m

6.3.6,3°_,5,7.2,7°,2,8.2,7°_1,3.2,7°,1,2.2,7°
I, =1 - ( + + + )]
12 12 12 12 12

+[6,3x6,3x0,162=(2,7x5,7x1,662+2,7x2,8x1, 342+
1,3x2,7x1,34%+1,2x2,71,342)] -46,14 m*

€ 133 s 133 5 g2 1 _ 23 EDX)
Iy-[6,3-6'3 _(2'7.5'3 +2’7-2'8 +2,7.1'3 +2’7|1'2 )]

12 12 12 12 12

+[6,3x6,3x0,09%-(2,7x5,7x0,092+2,7x2,8x1, 542+

1,3x2,7x0,71%2+1,2x2,7x2,16?] =49,16 m*

|
}D
| |
e
} }
o
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. M - _ M08 - 2 2
Op= 5 + X 49.16.3,24 751.9 t/m? ~ 75,19 kg/cm

o, ¥ (6,3-%)-298_ 3 06-710,09 t/m2=71 kg/cm?

S 49,16

_ M _—_11408 - 2 _ 2
%ct TV 45,14 .2,99 = 739,27 t/m? = 73,9 kg/cm

11408
.3,31 - 818,28 t/m? = ’ 2
26,14 "> 18,28 t/m 81,8 kg/m

Cp = 'l-£ (6,3"'?) -

X

BS25 -+ o ,cm ~ 80 kg/cm? DEPREMDE:1,33.80 - 106 kg/cm?

|
b30cm. L

2
1 .
(8]
[
~
E|lg
L d iK™
Lem R o]
™| -
D O
£
[ ]
| oo ]
7&. R

| 90cm. A

Sekil 7.4. x-x dogrultusunda cekirdek kisim tablali kesiti
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BS2§, BCIII

M
M-~ foq = 470 kg/cm?
bd?f_, od
b.d, £, 4 = 3650 kg/cm?

AR

Tablo 7.3. x-x dogrultusunda cekirdek betonarme hesap tablosu

I U(kgen) b/be hi/d B 1600w As(clz) DONATI
[ L140800000 1 0,049 0,0286 i 554,86 W6/l
1 971140000 1 0,049 0,0244 2 465,37 W26/11
K 837562000 1 0,049 8,021 i 9.0 W26/11
{ 107920000 | - 7 0,049 0,017 g 316,81 126/20
5 583950000 1 0,049 0,0146 4,6 261,32 W1/
6 467302000 1 0,049 0,0117 1,7 209,42 W10
1 359712000 1 0,049 9,02x1073 10 118,99 2420/20
8 262920000 1 0,009 | 6,597m10°3 10 178,99 2120/20
9 178637000 1 0,049 44801073 10 178,99 220/20
10 108502000 1 0,049 3,72007 10 178,99 W#10/10
u 54208000 1 0,049 13621073 10 178,99 2420/20
1 17472000 1 0,049 4,380 10 178,99 2420/20
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530cm.

. §30cm. - "
i ' -
el
g
g
=2
4 lOUcme

Sekil 7.5. y-y dogrultusunda cekirdek kisim tablali kesiti.

Tablo 7.4. y-y dogrultusunda cekirdek kisim B.A. hesap

tablosu.

AT (kgca) b/ba hi/d ] 1000w As(cmz) DONATI
1 | 40800000 | 6,3 0,098 0,0286 31 554,86 2026711
/) 971140000 | 6,3 0,098 0,0244 26 465,31 2026/11
3 837562000 | 6,3 0,098 0,02t 22 393,11 2026/11
{ 707920000 | 6,3 0,098 0,0177 1,1 316,81 226/20
5 583950000 | 6,3 0,098 0,0146 14,8 261,32 2024/20
6 467302000 | 6,3 0,098 0,0117 1,1 209,42 2822/20
1 3159712000 | 6,3 0,098 902107 10 178,99 2$20/20
8 262920000 | 6,3 0,09 | 6,597x107 10 178,99 1420720
y 178637000 | 6,3 0,098 | 44851073 10 178,99 2020/20
10 | 108502000 | 6,3 0,098 | 27201078 10 178,99 2020/20
1 §4208000 6,3 0,098 [,36107 10 178,99 2420/20
12 17472000 §,3 0,098 | 4,38x107 10 178,99 2420/20
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7.1.) KAYMA HESABI
V,~0,65.1f 4. bu,.d=-0,65.11,5.90.610-410,378 { V,=424,25 ton.

V,=V,+V,)V,olmali
V,-0,8V,=0,8.410,378 - 328,30 ton
Etriye : $10/20(BCI)

A
Vig = “2.d.£,, - 4271 .610.1910 - 274,4 ton

V, = 328,30 + 274,4 - 602,4 - 602,7 ton ) V4 = 424,25 ton

0,5.d = 305
t < 30 cm
bw = 90

1. .02
A”-G.M-4,7l cm? (L]



136

PRI S W U S T S S D W w1

- r——-_p
1 [ 810720 )
; ,
; 21020
: 1215
:
— E
) 5120 _—
3 m |
ﬁ 4
! o r 3
" I Z
) I |
3 3 :
L"‘l_"—l'"_l'"—l'"'l_l‘—l—"—l—rr"‘ (] v

Sekil 7.6. Cekirdek kisim donati kirokisi.

1) A

= 0,0025 . 30 . 100
2) A50in

spin = 0,0025 . 25 . 100

K u

7,5
6,2

5

cm » 12715
c

mt o ©12/18 (5]



BOLUM 8. KIRIS BIRLESIM HESAPLARI

8.1) A ve A' DETAYI HESABI

Sekil 8.1. A ve A' Detay1.

o
maxQ - 5,8 ton 1 3 -—:;ﬂ - 0,808 t/cm?

8.1.1) Levha Kalinligi1 Hesabi:

1-251@»5’-

F -3’59 anz

hL-2-2,5D+4XD-9 .2,1-18,9-190111

t, - _éi - —3-1-3—9- - 0,19 cm = £, = 0,5 cm segildi
L
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— Levhada kesme kuvveti kontrolu:

QlL-—ZQ--——-z,Q ton

F, =0,5.19-(2.0,5.2,1) -7,4 cm?

T
== - 22 _ 0,392 t/cm? (0,808 t/cm?
F, 7.4

8.1.2) Govde Bulonu Hesabi:
2
P, = minx( 2x _’_'_41‘__(_22-__@_,{1,12-7,04 ton

21,0x2,0x2,4=9,6 ton

Pien = 7,04 ton

Py, = -55—8- ~ 2,50 ton

5,8 x8,0
P=1x=2- = "' " = 5,80 ton
1 4x2,0 !

P-\P3, + P% - yZ,97 + 5,87 - 6,48 ton

P, - 6,48 ton( P, = 7,04 ton

-~ Levha Kaynak Hesabi:

~ Govde Kaynak Hesabi:
tﬁ =h -2 x (t + r) = 30-2x(1,62 + 1,08) = 24,6 cm

0,7x tgy, = 0,7 x 1,0=10,7cm - a=0,3 cm secildi.
L= 24,6 ~ 2 x 0,3 = 24,0 cm » A, = 2 x 24,0 x 0,30=14,4 cm’

- £ . 5.8 _g 40¢t/em?{1,1 t/cm?

T —
kA, 14,40
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— Baslik Kaynak Hesabi:

6= +2D=5,71+4,0=9,71 cm , M=Txe=5,80x9,71=56,318 ton

b-3
2

h, =h-2t=30-2Xx1,62=26 76 cm F = - - =2,10 ton
Lo ! ' " "°"h,_ 26,76 "'
b-(s+2r - +

0,7x tMn =0,7x1,0=0,7cm - a=20,3 cm secildi.

A = 2 x 0,3x(5,06-2 x 0,3) = 2,676 cn'

Fo zllo 2 2
Tl vl =T 0,785 t/cm? (1,1 t/cm

NOT: Levha gtvde kaynaklari kesme kuvvetini, baslik
kaynaklarinda momentten dolayi olusan kuvvet tciftini
karsiladigi icin asal gerilme tahkiki yapmaya gerek yoktur.

(J'h-‘-"JO’?"l-‘L’2
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8.2) B DETAYI HESABI:

1300 ~ 1360
!143
B | 309 l
79 O 7
R, A
1 | _IPB 300
YR A
1360 300
A | sl
12 —
83: | ¥
i I
& 155 MO0

Sekil 8.2.1a) B Detayi plan gorinusu

300
2
v #mm

w2 "_'_i__. | [ 8] Jo
s
18001865 i
AR

IPB 300

50, 60,
=

Sﬂl

Sekil 8.2.1.b) B Detayi A-A Kesiti
maxQ=4,5 ton
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8.2.1) Levha Hesaplara:
— Levha Kalinlig:1 Hesabi:

4,9

Q 2
tT=-Z <t Fo  _—t—0H =3,033
F T 2 0,808 o
3,03
h) ~2x2,5xD+4xD=19 cm~t, = s = 0,159 cm

q = 0,5 cm secildi.

— Levha ve profil acisindan Bulon capi tahkiki:

dL-JEE_E;;'-O,Z -y51,0 -0,2~2,03
Secilen Bulon M20 kaba bulon.

-~ Levhanin kesme kuvvetine gdre tahkiki

4,9
oL - _g- - 222 - 2,45 ton
— - - 2 2,45
F,=0,5x19 (2x0,5x2,1)=7,4 cm* , © =

T~ 0,331 t/cm? { 0,808 t/cm?
8.2.2) Govde Bulonlari Hesabi:

nx2, 0%
4

P,em-min (2x x1,12-7,04 ton P,em=7,04 ton

2x1,0x2,0x2,4~9,60 ton)

pv-4:2.2,45 ton P, = PF + Py
4,9x8,0
Py - 4:3%8:0 = 4,90 ton P, - 2,452 + 4,902 ~ 5,48 ton

P, - 5,48 ton{ P, - 7,04 ton
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8.2.3.) Levhada Kaynak Hesabi:
- Guovde Kaynak Tahkiki

hg = h-2x(t+r|) = 40,0 - 2x(2,16+1,44) = 32,8 cm
0’7XtMn = 0,7 x1,0 =0,7 cm . a=10,3 cm secildi.
LM = 32,8-2x0,3=32,2 ¢cm = 32 cm , Ah = 2,32x0,3=19,2 cm2
t, - 22 _.0,26 t/cm? (1,1 t/cm?
k19,2

~ Baslik Kaynak Tahkiki

15,5 - 1,44

XD =
+ 2 3

e= + 2x2,0 = 11,03 cm

b-s
2

M= Txe =4,9%11,03 = 54,05 tcm

M 54,05
h, =h-2t=40,0-2x2,16=35,68 cm ~ F, =——=—*'"=],51 ton
Lo ! ' ! ° h, 35,68 '

0,7 tyy, = 0,7x1,5=-21,05ecm , a=0,3 cm segildi.

L, = 5.59 - 2x0,3 - 4,99 - 5,0cm , A, - 2x0,3x5 = 3,0 cm?®

F ,

NOT: Govde kaynaklari kesme kuvvetini Baslik kaynaklari
momentin kuvvet bilesenlerini tasidig: icin asal gerilme
tahkikine gerek yoktur.
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X5 8d

Sekil 8.2.2a) Birlesik Kesit Kolonda B Detay:i Plani

L =20

{_JL__

448
_¢.

Sekil 8.2.2.b) Birlesik Kesit Kolonda B Detayinin A-A Kesiti

— Govde Bulon hesabi yukaridakinin aynisidir.
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— Korniyerin Tahkiki: (75x75x7)
W = 3,5 ¢m M=0Q x W = 4x9x%x3,5 = 17,15 tcm

Bulonlarin cekmeye giore tahkiki

on, = M . 27.15 _ 2,14 ton ,N, = 1,07 ton
€nax 8,0
N, 1,07
A 25 0,21(y =-0,7

— Kesme Kuvvetine Gore Korniyerin Tahkiki

F, - 19x1,7-(2x2,1x0,7) = 10,36 cm?

0, - -‘-1-5—9- - 2,45 ton

2,45

LlrBD L 2 ' 2
TG 0,24 t/cm? {0,808 t/cm

T =
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8.2.4.) ALIN LEVHALI BIRLESIM HESABI

8.2.4.1) B Tarafi Moment Tasima Kapasitesi Hesabi

62dF 5

5.4
l\

JLd=‘
[\

QQFM
<+ 4 $
¢ 4

52.8
21,2

56,5
)

|
-

AN

L L 22 LL L
7 1 i 1

Sekil 8.2.3. B tarafi (IPB300, IPBS00 ve birlesik kesit
icin)

M= 1314 tcm , Q=T-= 7,71 ton . N = 2,84 ton

7,7

T, - —8—1- - 0,963 ton

2,42

F--—T’-‘--a,,sz cm?

F,= 0,75xF - 0,75x4,52 = 3,39 cm?
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T,~-0,40xFx0, = 0,40x3,39%x2,4 - 3,25 ton

N,-0,80xFxo0,~0,80x3,39x2,4 - 6,5 ton

(Nu) (Tu) 1 42'251- ,0 1 - N-/38,54-6,208 to.

v, - IN, _ 8x6,208
° 2,0x0, 30x2,4

- 0'689 cm

M, - 15x0.09x0,6895 + 2x6,208x48,9+
+2x6,208x39,3+2x6,208x29,7+2x6,208x7,811

M, - 1494,7 tcm) M - 1314 tcm

8.2.4.2) B Tarafi Kirisi Alin Levhasina Baglayan
Kaynaklarin Tahkiki

-
ﬂhuir j ! ab-0,7 Cmm-0,7X2, 0-1'4 - ab-1’4
[ 1 | 4 se¢ildi.
uilinki
a,~0,7 t,,=0,7x1,44~1,008-~a,~1,0
= se¢ildi
~ (=4
| lig L. L 1~ 15,5—(1,424+2x1,44) =5,59 cm
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1,-40-2x(2,16+1,44) =32, 8

l, =-32,8-2x1,0-30,8 cm ~ 191. = 30,5 cm

9h

1, =5,5 -1,4 =~4,19 cm~ 1, = 4,0 cm

— ___,
Ik-zxi"”fl—izo'-s—afzxzs, 5x1,4x20%+4,40x1,4x17, 842=29217,92 cm*

29217,92 3 M 1314 2 2
W= 22— 172 w]1460,9 CM3 0= =w_—=——_ _=0,899t/cm41,1t/cm
k 20 ’ W, 1460,9 ' / em /

— Gdvde Dikislerinin Kontrolu

. __T.71 __ .9,13 t/cm?
2xaxL, 2x1,0x30,5 ! /

tk-

1314 2
- - 7,05 = 0,767 t/cm
o, Ikxc 55515 57 X 17 /

0, = yo? + 2 = 40,7672 + 0,132 = 0,78 t/cm? (1,1 t/cm?

8§.2.4.3) Z Tarafi1 Moment Tasima Kapasitesi Hesabi
r |

< x M2
- dH—, &
i
- A
E—Aq, q} q; ' - M= 6,44 ton
E.’.;'u:' Q=T-=6, 31 ton
c g N = 2,6 ton
o
g |8
a
‘{7 q} PN {P
@ ' f'?t—

bl 22 T by
1 1 AA

Sekil 8.2.4)Z Tarafi (IPB300,IPBS00 ve birlesik kesit icin)



148

T, = ﬁ-'g?}- - 1,052 ton

2,4 XN

F=
4

-4,52 ~ F,=0,75xF = 3,39 cm?

Th - 0.40 XF&XG, - 3'25 ton
N,-0,8XxFexa,=6,509 ton

IN, 6x5,77
2xCxo, 30x2,4

N=-y/(1-0,213)x42,37=5,77 ton y_, = -0,481 cm

IBOO—»Mu=15x0,09x0,4812+2x5,77x37.32+2x5,77x27,719
+2x5,77x7,919=842,2 tcm > 644 tcm
1360—4Mu=15x0.09x0,4812+2x5,77x43,32+2x5,77x33,719
+2x5,77x13,999 =10S0 tcem > 644 tcm

8.2.4.4) 7 Tarafi Profili Alin Levhasina Baglayan
Kaynaklarin Tahkiki

,,%1 ]
i e R

L

min -
lic=(b—(s+2r))/2=4,735 cm

ls=h-2x(t+rl)=24,74 cm
= o a;=0,7x1,62=1,134a;=1,0 cm
! as=0,7x1,01=0,707—.a =0,7 cm
l L 8
l:llc o

L I I
‘ ﬁ% | i 1
{1300) " 125 ¢

1, =4,735-1,0%3,5cm, 1, =24,74 - 1,4 = 23,0 cm



I, M _ 644
We-—X-636,9 cm® ~ o, - L - _6844_ _ 9 01(1,1 t/cm?
'h ‘ ¥~ W " 63,9 (1,1 ¢/em
2
33 1 03 —_—
Ik-zxﬂ.dl_z’@i + Zx&%l_ﬁ_ . 4x3'5§2"0 + 2x12,5x10x152

+4x3,5x1,0x13,38% = 9554, 07 cm*
GUVDE DIKISLERININ KONTROLU

Q0  _ 6,31

- -0,196 t/cm? (1,1 t/cm?
" axaxL, 2x0,7x23 /em* (1,1 ¢/

o, = Myc. 544

644 11,5 = 0,77 t/cm?
I, 5554, 07 11! 77 ¢/

o, = vo? + 12 = 0,772 + 0,196% = 0,799 t/cm? (1,1 t/cm?

8.3. C DETAYI HESABI

60x125d0 |
40

IPB 300 /
H o b,
1300 - i e 4*
8 %_% S am o as Er._._.;_
B e
¢ L
. !
!

Sekil 8.3.1. C Detayi1 plan:
(IPB300,500 ve birlesik kesit icin)

4




150

8.3.1. K Tarafi Moment Tasima Kapasitesi Hesaba

M = 5S5 tcm
Q=T= 5,76 ton
N= 2,6 ton
LM 22 |
4
—ZE:—— 49- :EF{b-
——
[==]
g ¥ ¥
oSy
cle
Sl
22
i N
. 3
KT -~
7 1

Sekil 8.3.2. C Detay:i K Tarafi

T -

ton Fmo to o =

5,76
6
F,=0,75 x F = 2,85 cm?
T, = 0,4xF x0 ,~2,74 ton

N,~-0,8xFx0, = 5,47 ton
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N = \J [1—(-—})2]XN2., - [1-(0,35)2]1%29,92~ 5,12 ton

u

6x5,12

Yo = 30x2,4

I300 ~ M, - 15x0,09x0,442+2x5,12x34,58+2x5, 12x26,58+
2x5,12x6,58=693,89 tcm) 555 tcm

1360 - M, = 15x0,09x0,42%+2x5,12x40, 58+
2x5,12x32,58+2x5,12x12,58=878,2 tcm ) 555 tem

8.3.1.1. I300 Kirisini Kolona Baglayan Kaynaklarin Tahkiki
- Baslik dikislerinin Tahkiki:

A
S m
o= b-(s+2r)
S R g = == T4 em
mnt
1, = h-2x(t+z,) = 24,74 cm
- 5!
~
= a,=0,7x1,62 = 1,134~a, - 1,0 cm
l.
*‘ﬁL—'*J —
-
| Il
— 1, =-4,735-1,0«3,5 cm
i 12,5 Y Pa
' T 1, - 24,74-1,4e23,0 cm
533 303 1.0°
Ik_2xo,7122m3 +x12,51§1,0 +4x3,5§,o .

2x12,5x1,0152+4%3,5x1,0x13, 382 = 9554, 07 cm*

Lk _9554,07 ¢3¢ 9 cm?~g -2 555

h 15 w, 636,9

2

A -0,87 t/cm*1,1 t/ca’
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2— Govde Dikislerinin Tahkiki:

Q 5,76 2
T = - - 11,5 = 0,18 t/cm
2xaxl, 2x0,7x23 ! /

- M, o 555 - 2
o, Ikxc 9554'07x11,5 0,67 t/cm

Asal Gerilme Kontrolu:

0, = 0%+Z, = V0,672+0,18°

o, = 0,69 t/cm?
NOT: Tahkikler I300 icin sagladigi: icin I360 icin tekrar

tahkik yvapmaya gerek yoktur.

8§.3.2. H-H' Tarafi Hesabi
8.3.2.1) Baslik Bulonlarinin Hesab:

) ) M = 680 tcm
N = 4,4 ton
! Q = 6,9 ton
| Levhada:
d < /5xt;, -0, 2=~

d,=/5x1,62-0,2=2,65,M26

pProfilde:M20 seg¢ildi
N,=16 ton

_CxN, o,5x16

-6,4 ton
Pra™ 5 1,25 ~'° 9

Sekil 8.3.2a C detay: H-H' kesiva. P = %’ - %"— - 22,7 ton
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Bulonlarin tek tesirli calismasi:

ne P 227
mxP,, 6,4

- 3,55 - 4 adet

Bu durumda, bulonlarin yerlestirilmesi muUmkUn degil.

Bulonlarin c¢ift tesirli olmasi

+9 .

' halinde:
- : P 22,7

n= - I =1,77~2 ade
_ ';é‘ . mxP, o 2x6,4 1.7 det
i

100x50x10 —

Sanal ezilme kontrolu:
Delik capi1 = Bulon capi

P 22,7
1 n 2 !
P,
o, - i _ 11,35

-3,34 t/cm? (4,8 t/cm?
dex, 2,1x1,62 34 tf e { /'

8.3.2.2) Gbvde bulonlarinin tahkiki:

2
F- zx(2x-’£’-@i'i) - 12,56 cm?

_ 6,9

— —_—t e = 2 4 2
F - 12,56  0'°° t/cm? (1,4 t/cm?* (uygun bulon)
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6,9
P, -~ L2 .52 .1 925 ton
' n.m 2x2

— Birlesim Levhasinda Kontrol

P* - P-0,40xn,xpP, - 22,7-0,40x2x6,4 - 17,58 ton

P 22,7
0= — = L = 0,9 cm? (1,4 t/cm?
F 2x12,5x1,0 08 t/ ( /e

P 17,58
F, 2[(12,5x1,0)-(2x2,0x1,0)]

n

ot~ =1,04 t/cm? (1,4 t/cm?

8.3.2.5) H-H' Tarafinda Birlesik Kolon Kesitinde Alin Levhal1
Birlesimde Moment Tasima Kapasitesi Hesabi:

1300

125

Sekil 8.3.3. C Detay1WH—H' Tarafinin Birlesik Kesitli
Kolonla Birlesimi
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8.3.2.3) Pekistirme Levhasindaki Kaynak Tahkiki:
Baslik Kaynag::

b-‘s+21 -
_ b 1) _ 30-(1,1+2x2,7) - 11,75 cm
¢ 2 2
a=-0,7x1,62 - 1,134 - a~1,0 secildi.

1,

1, - 11,75-2x1,0 = 9,75«9,5 cm -

F,=4x1,0x9,5=38 cm? -~ rk-zg—g-o,e t/cm0,9 t/cm?

Govde Kaynagi:
1, = by -2x(t+r,) = 30-2x(1,62+1,01) - 24,74 cm

a=0,7x1,01=20,707 ~a-=0,7 segildi

l. = 24,74 -2 x0,7 = 23,34 =23,0cm

Q 6,9 2 2
- - -0,21 t ,1 t/cm
Y 2xaxl  2x0,7x23 /em®1,1 ¢t/

23

Asal gerilme tahkikine gerek yoktur.(!)[

—7
K _4&444uﬂmﬁg_ 8.3.2.4) Govde Bulonlarinin Ungerme

Hesabi1:

XN
M20 ~ N, =16 t- P, - CY ° . °1'51"2156 - 6,4 ton
’

Bir bulona gelen yuk:

’9 - >
- = 1,725 ton, P> Py

1(!) Kesme kuvveti govde, moment kuvvet bilesenleri de
baslik kaynaklari tarafindan tasinir.
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. M 20
=)
D ¢ &
= . maxM = 680 tcm
# oS q} N = 4,4 ton
= Q=T = 6,9 ton
2
K | & T, = 22 < 0,86 ton
o 5N
e o F, = 54%51— =3,14 cmz,
- _ 2
A @ & F1o = 0,75x3,14 = 2,356 cm
™ nﬁi - Tu = 0,4xFexoa=O,4x2,356x
4By 2,4 = 2,26 ton
%L 20 L
Skil 8.3.4. C Detayi H Tarata Nu - No = 0,8xFexo=4,524 ton

Birlegik kolonda

N 2., T .2 y 4 T2, 2
(ﬁ;) +(T;) <1-N=+ [(1 (Tu) 1 xN_ = 4,18 ton

- 8x4,18
Yo 14,6 x 2,4

= 0,96 cm

=
i

2
Cx o xy_+ ZNu(i)x(yi~yo)
8,3x0,09x1,05+2x4,6x33,6+2x4,6x25,64+
2x4,6x17,64+2x4,6x6,04 = 763,6 tcm
8 tcm > 680 tcm
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8.3.2.5a) Kirisi Alin Levhasina Baglayan Kaynaklarin Tahkiki

- Baslik Dikislerinin Tahkiki

i’

AL — b~ (s+21,)

~ 1 - (8+2r

| = L =g —--4,735 cm
silnks

1,~h-2x(t+r)=24,74 cm

Ju
g

ay-0,7x1,50~1,05 ~ a,~1,0 cm

plic g o a,~0,7x1,08~0,756 ~ a~0,7 cm
11 |
(N i B
ya 12,5 ¥
4 <) 1gh-24‘74_1'4-23'34 cm
CEPETE TBL — —
T m2x0:7%23,347 5, 12,5X1,0° , 4 43,735x1, 03+2x12, 5x1, 0157

12 12

+4x3,735x1,0x13,38% = 9786,32 cm*

W, - Ie . 652,4 cmd
h/2

M 680 2 2
- —w = 1,04 t/cm* < 1,1 t/cm
°r = 5 " Gsz,4 - 04t/ 1t/
— Profil Govde Dikislerinin Tahkiki

-2 . 6,9 - 0,21 t/cm?
¥ % ZxaxL - 2x0,7x23,34 ’ /
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ok- ixc- 680

—o="__x11,67 = 0,81 t/cm?
I, 9786, 32 /

Asal gerilme kontrolu:

0, = Joi+t% - 10,81%40,217 - 0,84 t/cm? < 1,1 t/cm?

8.4. E DETAYI HESABI

—5
|- ssodsors

|
J: %) W12 i
[ — n g i
| 1300 i

i SANTIYE

':] < g KAYNAGH
506505 ;
|
— i

|
“| 50x50x5x90 E
i
A

Sekil 8.4.1. E Detayi Gorunusleri.

8.4.1. Govde Bulon Tahkiki
Q=T= 35,8 ton

q 52
Fe2x(2x7%(2.2%) y 4 52 cm2eta L2508 L9 28 t/cm?<1,4 t/cm?
2 F 4,52
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8.4.2. Govde Korniyeri Icin Kaynak Tahkiki
a = 0,35 secildi.

L,~2x(3,5+7+3,5) =28 cm~F,=0,35x28=9,8 cmz-"l:-%-%g-O,SQ t/cm

’

0,35x14° I _160,0
I,-2x0:33X14" 160,0 cm* ~ w, - L -1892:0.52,9 cm?
k 12 ’ kL 7 !
2
M, - PxQ, = 5,8%3,0 = 17,4 tem ~ 0, = L ~1l:% g, 76 t/cm?
w, 22,9

o, = ok + T, =v/0,76% + 0,597 - 0,962 t/cm?® < 1,1 t/cm?

8.4.3. Ankrajlarin Tahkiki

nx(2,0)2 2 Q 5,8 2 2
Fa@x——J3"0 27 2] -m—l - _a( 1 cmé< 0,9 t
6 7 8,85 cm T F 18 85 .31 ¢t/ , /cm

8.5. H DETAYI HESABI

+ 263 P
95 50 , 50 . 50 88 M250 50 50 25
I ! ] =20
1220
S0x50x$8
7
300
~ A

Sekil 8.5.a. H Detay:



Sekil 8.5.b. H Detayi A-A girunlsu.
max M = 345 tcm
maxQ = 4,68 ton
-~ Bulon capinin belirlenmesi
- Levhada: d=Vsxt, -0,2 = V5x1,5 - 0,2 = 2,54
- Profilde: maxD = 13 mm
Secilen M!12 (yuksek muk. tngermeli) Bulon.

8.5.1. Levhada Cekme Kontrolu

maxP- F xo%;=14,8x1,4 = 20,72 ton> P~ M . 124;--15,68 ton

h

8.5.2. Baslik Bulonlarinin Ungermeli Hesabi:
M12 i¢in No = § ton
CTxN, 0,5x5

P, - - -2t
len = Ty 1,25 on

— Gerekli tngermeli bulon sayisi:

P _ _ 15,68
mxP, ., 1,2

n=- -7,84 - n=8 ADET



161

- Sanal Ezilme Kontrolu

p - B _ 15,68

= 1,96 ton
n 8

P, - 1,96
dxtaa 1,2x1,22

o, ~ - 1,34 t/cm?® < 0y - 4,8 t/cm?

8.5.3. Birlesim Levhasinda Kontrol:

P* - P-0,40xn,xP, - 15,68-0,50x2,0x1,96 = 14,112 ton

P 15,68 2 2
o=L o 1568 _ 4 784 t/cm? < 1,4 t/cm
F 10x2,0 / 4t/

t 3
or = BL . 14,112 _ 4 998 t/cm?® < 1,4 t/cm?

F, 15,2

8.5.4. Govde Bulonlarinin Ungermeli Hesabi
- Profil Govdesi Icin Bulon Capinin Tahkiki

d, - ‘/Sxtm-O,Z - J/5x1,08-0,2 - 2,12

Profil gbvdesi icin secilen bulon MI2

— Kullanilan korniyer acisindan bulon capi kontrolu:
Korniyer 60x60x6 icin D=17 mm

Secilen M12 (Delik capi 13 mm) oldugu icin uygundur.
maxQ = 4,68 ton.
M12 sNo = S ton

p. o C:No _ 0,5x5

- 2 ton
Lem ¥ 1,25
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— Bir bulona gelen yuk:

_ P _ 4,68 _
P, oz - 0585 ton
Pion > Py

8.5.5. I1220'yi I300'e Baglayan Bulonlarin Tahkiki

M-QOxw,-4,68x3,0~14,04 tcm

M _ 14,04

2XN, = 8

-1,76 ton - N,=0,88

emn.x

I J/\d " : 0,176 < x = 0,7

— Korniyerde Kesme Kuvveti Tahkiki

F, = 13x0,6-(2x1,3x0,6)=6,24 cm? o -

_4'_26-9- - 2,34 ton

0 _ 2,34
F 6,24

n

T - = 0,375 t/cm? < 0,808 t/cm?



BOLUM 9. KOLON BIRLESIM HESAPLARI

9.1. IPB300 ILE IPB300 KOLON BIRLESIM HESABI

maxM = 4 tm *TEMASLA : 0,75 x N = 59,121 ton
maxQ = 1,875 ton
‘maxN = 78828 ton *EK ILE : 0,25 x N = 19,707 ton
Baslik Levhasi Hesabi
1PB3CG
*Fb--}lt—’{—-%g-lta,B ton -
A=—=2 w9, 2 4 t,m—2a0,
jBT b" T4 52 cm t, 30032011)
g ~4
4
T l 2
| h d;+0,04
8l & ,_%4 N —1 *x d,=/5xEpn-0,2 = t..___‘f_s____
] T + &
2
& % N uz0 { -_2_'_5_';_0_'_0.5_-1,26 - t=20 mm se¢ild.:
R L gl T # 308430000
A Y
1520519 .
A I, - 2x30x2, 167 - 30720 cm*
1 1 34 |
B R A 1530, 59
a T I = 2x ==2-*2 w1436 cm®
< g 12
PBXO
4105
s : II,I,
e
i
I
I Bm— { M, = Mx=2 - 3,82 tm
]
T 1 L—dnd

Sekil 9.1. IPB300 Kolon Birlesimi
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I
M, - Mx—l-? = 0,182 tm

F, - 2x1x20,5 - 41 cm?
Fp, = 2x2,30 = 120 cm?
F = 161 cm?

F, 41
N, =Nx —£ = 19,707%x——— = 5,02 ton
g F ! 161 !

F,
N, - Nx?b - 14,7 ton

9.1.1. Bir Basliga Gelen Kuvvet.

BN-—-I% + ﬁ"z_g - 33802 + 142'7 - 20,1 ton

9.1.2. Bir Bulonun Emniyetle Tasiyvacagi Yuk.

5 A2
-3.14x2,4% .\ 4-6,33 ton

7 . D?
X T 7

Nn

nxD?
4

S Ten = N S=

T =

< Oy = Ny = 0, %XdXt,,, = 2,8x2,4x1,1 = 7,4 ton

01-_—.

dxt
N, , - min (N, N,;) = N,g = 6,33 ton

Baslikta kullanilacak bulon sayisi:

N 20,1
- - ’ - - {=]
33 3,17 - n = 4 adet

nm=-
Nlem

9.1.3) Baslik Bulonlarinin Ungdrmeli Olmasi Halinde

~ Uygun Bulon Capi

Levhada: d, < V Sxt;— 0,2

d,<V5%x2-2,0 = 2,96 d, profil tablosuna gore : d, = 24
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~ Cekme Kontrolu
max Pm’ = F, x “w‘ > P olmali
maxP, = 47,5 x 4,8 = 228 ton >20,1 ton
F, = (1,9 x 3,0) = 2 x 2,5 x 1,9 = 47,5 cm!
Bulon etki sayisi m = 1

N, = M24 TABLODAN N, = 22 ton

Piem = PJ'iNa - Oi?;‘gz - 8,8 ton(kum pdskirtmeli)

Gerekli ongermeli bulon sayisi:

P _ 20.1

=
mxP, 1x8,8

= 2,3 » n =4 adet

9.1.4. Govde Etki Bulonlarinin Tahkiki

- Bir bulona gelen yuk ve gllvenlik kontrollari

do'v5X1,6-0,2'2,4 - M20

r € =~ 2,5xd =5 cm
: :
0=10.25

20.5
5]

e, =-5,25xd - 10,5 cm

” eq V2 e, jLe? "
i 205

Sekil 9.2. Gdvde Levhasi Bulon Krokisi
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M; - M, + Oxa=-0,182 + 1,875x 0,1025 - 0,374 tm

r, = y5,25% + 5,252 = 7,42 cm

Br? - 4x7,42% - 220,2 cm?

Mxr,  37,4x7,42

M
- - 6
N; Erf 230,2 1,26 tcm
Mixy 17,4x5,25
NY - 271 . L 2 -0,8 ¢t
1x Erf 220, 2 P on,
MP x

Bir bulona gelen yuk:

N,
N1"‘J (Ni‘f,-r-%)% (N&+—§)2-J(0,89+0,31)2+ (0,89+1,255)%=2,46 tol

Kayma Gerilmesi Tahkiki:

. ,
o 1 . 2,:2 - 0,39 t/cm® < 1,4 t/cm?

8 B 2
wn ¥

Ezilme Kontrolu:

N, 2,46
- - £ - 1,23 t/cm?® < 2,8 t/cm?
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9.1.5. Govde Bulonlarinin Ungermeli Tahkiki:
M20 - N, ton

T'xN,
Plem - -—‘Y——o- =- 6,4 ton

mxP, ., ~ 2,0x6,4 ~ 12,8 ton > 2,46 ton

9.2. IPB300 ILE IPBSO0 KOLON BIRLESIMI HESABI

1

P8 300 N = 99,77 ton
0%
M=4 tn
%L 5 Q = 1,875 ton
! iPB 500 ||
- -
500
1
%0 :
130 | %0 1130 i
T 1 i
2 T | 6
925 1875 1875 1925

v

Sekil 9.3. IPB300 ile IPB50U0 Kolon Eki G&runusu
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~ 4,53 cm* F, = 0,75xF = 3,39 cm?

o 1,875

= 0,31 ton
6

N, - 0,8xFexo, - 6,51 ton

T, - 0,4xFexo , - 3,25 ton

-1 - N23=49,98 = N=6,48 ton

(Nyzo( Tyaq N? _, 0,096
N, T, 42,38 10,56

u

IN, _ 6x6,48

- 0,54
2Co,  30x2,4 cn

Yo =

M, ~ c X 0 xy2 + BN, (i) x(y,;-¥,)

-2,4x15x0,54%+2x6,48x43,21+
2X6,48x24,46+42Xx6,48%x5,71=961,5 tcm>400 tcm
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9.2.2. Profili Alin Levhasina Baglayan Kaynaklarin Tahikiki
- =10 cm'l
e —
l
L_] | ] l,~h-2x(t+r,)=30-2x(1,9+2,7)=20,8 c

agzwumug 1 b-(sgzrl) - 30—(1,12+2x2,7) 11,75

30
g

- a,=0,7xt,,~0,7x1,9-1,33+a,-10 mm

a4~0,7Xty, ~0,7x1,1+a,~7 mm

1

30; L ‘secildi.

it
|

— Baslik Dikislerinin Tahkiki

1.1‘,, -11,75-1,0 - 10,75 = 10,5 cm

1, = 20,8 -2x0,7 = 19,4 = 19 cm

0,7x19° 10,5x1, 03 30x1,03
I,=-2Xx 15 +4Xx 15 +2X% 15 +

4x1,0x10,5x13, 0%+2x1, 0x30x15, 0%

Ie | 21406,72 _ 14959 11 cp?
15

I, - 21406,72 cm® ~ W, - =
2

M ___400  _ 4,28 t/em? < 1,1 t/cm?

= —
W,  1427,11

— Govde dikis yerlerinin tahkiki

Q 1,875 2
T - - = 0,07 t/cm
Fy 2x0,7x19 /
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M 400
[+ - X — e - = 9' - 2
k=T c 514067 x9,5 = 0,18 t/cm

— Asal gerilme kontrolu

0, =yo%+ 1 =y0,07%2 + 0,182 = 0,2 t/cm?® < 1,1 t/cm?

N=99,77 ton
! . ZF=2x30x1,9=114 cn’

F=143 cm!

iPa 300 )
i I%=26,2x1,1=28,8 cm

8-
AR
L1

- Bir nerviire gelen yuk:

IPB 500

BN

F,
N, - Mc—F{’ - 79,54 ton

S,
.
= s o ¢ oo,

500

Ny,
Nbl - -E— = 39,77 ton

secildi.
Sekil 9.3a. IPB300 ile IPBS00 kolon

ekinin nervirle takviyesi

Ay = axl, - 0,7x[(2x20+2)-(2x0,7)] ~ 28,42 cm?

Ny, 39,77
- - J - 0,7 t/cm? < 1,1 t/cm?
Tk 2xA, 56,84 / 1t/
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9.2a) IPB300 ile IPBSO0 KENAR KOLON BIRLESIMI HESABI

1PR3CO
300

13|y 00 1 130

32.5} I 1875 1875 ' 1[92.5

[PBIAC

zZ B

N
\
N\

N
2

= 25 -1§ = 10 cm

= 434,1 tcm

= N = 97,346 ton
=Q=1,3 ton
=M-Na-=

=434,1~-97,346x0,1=424,4 tcm

Sekil 9.4. Kenar Kolon Birlesgimi Goriintisl

9.2.a.1) Alin Levhasi Moment Tasma Kapasitesi

2,4%xxw
4

=

=4,53 cm?-+Fe=0,75xF=3,39 cm?
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N
|

oo
1

—1%1 - 0,22 ton

T, - 0,4xFexo, - 3,25 ton

N, - 0,8xFexo, - 6,50 ton

N2 0,484 - ZN,
32,38 + 10,563 1 -+-N=-6,495 ton , y,

6x6,495

Yo = 3¢x2,4

= (0,45 cm

M,~2,4x18x0,45%+2x6,495%46,3+2x6,495x27,55 +
2x6,495x8,8 = 1082,4 tcm > 434,1 tcm

9.2a.2) Profili Alin Levhasina Baglayan Kaynaklarin Tahkiki

a5 A | ]
[ | | L ]
0p=20cm 1! T
o Ug=0-7 cm gg
P
_"F/ Ic ‘ J v
[ [ |
e
I ! ]
b 30 I
1 TR
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— Baslik dikislerinin kontrolu

I
I, - 21406,72 cm* , W, - -Z‘E - 1427,11 cm?
2
0-o_ _424,4 5 prom? < 1,1 t/cm?
W, 1427,11
~ Govde dikislerinin kontrolu
Q 1,3 2
Fy,  2x0,7x19 ! /
M 424,4 2
o - — T e e 9,5 - 0,1 t
k= 7% " 31406,72 * ® t/em

- Asal gerilme kontrolu

o, = ok + ©2 = /,192+0,05% = 0,2 t/cm?® < 1,1 t/cm?

ALIN LEVHALARINDA SEHIMI UONLEMEK ICIN KULLANILAN NERVURDE
KAYNAK TAHKIKI

Y. 30 K

T ]1 /[7
/

N = 97,346 ton

I% = 2x30x1,9=1i4 cm?
I — F=143 cm!
F,=26,2 x1,1=28,8 cm?

o
~

+

4Lau— r

o -
1 4
. f .

Sekil v.4a. Kenar kolon birlesiminin

nervir takviyesi
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- Nervilre gelen yuk:

Py 114
Nb - NX—I—?— - 97,346}{—1—4—3 - 77,60 ton, Nbl. - 38,8 ton

N, = N-N, = 19,74 ton

a =-0,7x1,1 -~ 0,77 - a, - 0,7 cm

secildi.

A, = axL, = 0,7 [(20x2+2)-2x0,7] = 28,42 cm?

N,, _ 38,80

T, - - 0,68 t/cm? < 1,1 t/cm?
¥ 2xa,  2x28,42 / 1t/
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ile IPBS00 KOLON BIRLESIMI HESABI

9.3. IPB500
i
;lmam
|
{
_‘
3 i
SI= H 4 ff +
M [ W0y
AT T
S N 1 I U
i
| 1PES00
g 4
=
£
X
=8 i
Sekil 9.5. IPBS00 Kolon

Birlesim Gorunusu

maxM = 4,95 tm

-~paxQ = 2,32 ton

max N = 183,85 ton

8- 0,75xN=0,75x183,85 = 137,89 ton

- 0,25xN = 0,25x183,85 = 45,962 ton

9.3.1) Bir Basliga Gelen Kuvvet

— Baslik Levhasi Et Kalinli1gi

Hesab1
M 495 9,9
Fow—m "= ug, 9 ton A,=—~1—=7,97 Ccm
b"ph s50 ' b 1,4 7
7.97 _
T 0,235 cm

—~ Baslik Bulonu Acisindan Levha
Kalinligi1 Hesaba

. di+0,04 2,8%2+0,04
5 5

t=1,576 cm ~ t=25 sec¢ildi.

h, = h-2x(t+r,)=39 cm

I, - 2x30x2,5x26,25% - 103359,37 cm*
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553

I = 113245,8 cm*

F, = 2x39x1,0 = 78 cm! M, = M x (I;/I) = 451,8 tcm
F, = 2,30 x 2,5 = 150 cm} M, = M x (/1) = 43,21 tem
F = 228 cm!

F, 78
N, = Nx—Z = 45,962x—— = 15,72 ton
g F 228 > ©

150
- 4 2 — ’
N, 5,962x 30,24 ton

~ Bir Basliga Gelen Kuvvet

EN, - _1'7412 + N, _ 451,8 , 30,24

> €0 2 =24,156 ton

9.3.2) Bir Bulonun Emniyetle Tasiyacagi Kuvvet [M27] ve Gerekli
Bulon Sayisi

3,14x2,7°

" x1,4 = 8,02 ton

NSep=AX T, =

Ny, = 0, xdxtg, - 2,8x2,7x2,5 = 18,9 ton

Ny, - min(N,g ,N,, ) = Nyg_ = 8,02 ton

— Birlesimin bir tarafinda kullanilacak bulon sayisi

IN, _ 24,156
n=- - ‘ - 3,02 - n =4 ADET
N, 8,02 !
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9.3.3. Baslik Bulonlarinin Ungermeli Hesabi

- Uygun Bulon Capzi:

IPBS00 icin Tablodan secilen M27

- Cekme Kontrolu:

MaxPg,,~F XG', > P olmali F_-[(30x2,5)-(2x2,8x2,8)1=59,32 cm?

maxPpP., - 59,32x4,8 - 284,74 ton > 24,156 ton

— Kullanilacak Bulon Sayisi:
N0 Tablodan M27 icin - N0== 29 ton secildi.

I'xN,
Py~ ——2 - 0:3X29 _ 47 ¢ ton

Y 1,25

UOngermeli bulon sayisi:

P _ 24,156

n=
m. P, 11,6

- 2,08 - n =2 ADET

9.3.4. Birlesim Govde Eki Bulonlarinin Tahkiki
- Bulon Capi1:

d, = /5XEmn~0,2 = y5%I-0,2 = 2,03 ~ M20 UYGUN BULON



178

R
~
71 f$} e =3 ~ 4 d = 4x2=8 cm
~ e =3 ~ 6d=6x 2=12 cm
o | e = 2 ~ 3d=2x 2=4 cm
™ 12 _$_ _

)
-
N

&
-

7.5

Sekil 9.5a, Govde eki bulon krokisi

- Bir Bulona Gelen Yukun Hesabi ve Guvenlik Kontrollari:

13

Mg = N% +Qxa=20,4321 + 2,32 x 0,08 = 0,6177 tm

r,-/43+12%-12,65 cm ~ Bri-4x12,65%2+2x4% = 672,09 cm?

N . MeXTy | 61,77x12,65
1

Ezf 672,09 = 1,16 ton

e Moo | 61,771x12
1x

= 1,10 ton
3 672,09 !

- 0,367 ton

i Mex X 61,7734
ad B2 672,09
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~ Bir Bulona Gelen Yuk:

| N,

N, = 3,795 ton

- Kayma Gerilmesi Tahkiki:

N
< - 1 - 3.795 _,604 t/cm? < 1,4 t/cm?

Sem 2
2x ®XD 6,28

- Ezilme kontrolu:

N,
0,y - 1 . 34795 .q,30 t/cm? < 2,8 t/cm?

@ " “dxt_yu.  2,0x1,45

9.3.5. Govde Bulonlarinin Ungermeli Tahkiki
M20 - No = 16 ton

F-N
Py - o . 0.5x16 _ ¢ 4 ton

Pt Y 1,25

m.P,g, - 2,0x6,4 - 12,8 ton> N, -~ 3,8 ton
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9.4. IPBS00 ILE BIRLESIK KOLON KESITI VE BIRLESIK KOLON
KESITERI KOLON EKI HESABI

| maxMx = 5,55 tm
! maxM, = 2,305 tm
B 260 | !

! maxN = 246,023 ton

l —
8l i Mo, maxQ = 2,33 ton
o 4 {9""‘4*
4 M20 gfw¢_ 9.4.1) Baslik Levhasi

32 |- ——— S == Kontrollari
- -+- 'g--@
1 4F §w4b ~ X~-X Dogrultusu Icin Hesap:
8 wi 200 gw
M
i ; : Fp =2 - —5§565--11,1 £
P&“;// IPB 280 | 50

1

f 11,1

1 -l w79 2

A, 12 3 cm
7,93
t,=——-—=0,26
»" 370 cm

—~ Baslik bulona acisindan:

. d;+0,04 32,8240, 04
5 5

t=-1,576 cm
t=25 mm se¢ildi

Sekil 9.6. Birlesik Kolon Kesiti
Ek Gorunusu.
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- Y-Y Dogrultusu Icin:

F, - M, _ 230,5

-7,8 ton ~
y 29,6 29,6 !

A, - -71—:% - 5,56 cm?
L - %i—f’g- - 0,46 cm
- Baslik Bulonu acisindan
2,0%+0, 04

t = = 0,89 cm -~ t=15 mm

5

secildi.

~ Normal Kuvvetin Aktarilmasz:
‘TEMASLA: 0,75 x N = 0,75 x 246,023 = 184,52 ton
EK TARAFINDAN: 0,25 x N = 0,25 x 246,023 = 61,507 ton

9.4.2. X-X Tarafi1 Icin Baslik ve Govde Bulonlarinin Hesabi:
9.4.2.a) Bir Basliga Gelen Yuk:

I, - 2x30x2,5x26,25% = 103359,375 cm*

11 03
I -2y 1.5x11,9

- 4
o 5 421,28 cm

I, = 103780,7 cm*

F, = 2x30x2,5 = 150 cm?
F, =-2x1,5x11,9 = 35,7 cm?

9x

F = 185,7 cm?
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I
My, - Mx—2x - 555x223333.375 _ 553,75 tem

i 103780, 7
I 421,28
M. = —Ix . 555x_242:48 _ o
o = M T " 335%o3780,7 ~ 202 0
N, = Nbs 61,507x—L2_ = 49,7 ton
bx “F 185,7 ’

F
35,7
N, = x m 561,507x—=2+"_ - 11,82 ton
g ™ Nx F > 185,7 !

— Bir Basliga Gelen Yuk

M N,
=N, - 52* + 2"* - 552675 + 492'7 - 35,905 ton

9.4.2.b) Bir Bulonun Emniyetle Tasiyacagi YUk ve Gerekli
Bulon Sayisi

>3
NSy ~ A5X T, = -’-‘—"ii-xl,a. - 8,02 ton

Ny, = O, xdx, = 2,8x2,7x2,5 = 18,7 ton
N, =min(Ng , N, ) =~ 8,02 ton

~ Birlesimin Bir Tarafina Kullanilacak Bulon Adeti:

IN, _ 35,905
N,_ 8,02

ne=-

= 4,48 ~ n -6 ADET
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9.4.2.c) Baslik Bulonlarinin UOngermeli Hesabi:

- Uygun bulon capi:
do - ¢§X§,§ - 0,2 = 3,33 = IPB500 i¢cin M27.
— Cekme kontrolu:

F_ =~ [(30x2,5)-(2x2,8x2,5)] = 61 cm?

maxP,, =F %0'ey > P olmali

maxP,, - 61x4,8 =~ 292,8 ton > 35,905 ton

— Baslikta kullanilacak ongermeli bulon sayisi:
N, » Tablodan M27 icin Nb = 29 t secildi.

p - LN _ 0,5x29
lea Y 1,25

=11,6 ton

P _ 35,905
m-le 11,6

= 3,09 - n =4 ADET

9.4.2.d. X-X Tarafi Icin Govde Bulonlari Hesabi:
— Bir Bulona gelen yuk ve guvenlik kontrollari:

14 M 20 (WVGUN)
~
r] ef = 4 xd = 7,
o~ 63 = 2 X d = 4|2
ek : <—-N—-l
i e L, b2 | 0=8.Lcm
1 1
J 1}
i —Q —$—
o
o)
~
}, €3 ¥ ) Ipﬁe3 ¥

Sekil 9.7. Govde ek:1 bulon krokisi.
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MM +Qxa=0,0225+2,33x0,084 , r,~y4,2%+3,1%=5,22 cm
M, ~ 0,218 tm

Br? - ax5,22% -~ 108,99 cm?

MgXr,  2,18x5,22

m . - 1,044 ¢t
M 108,99 44 ton
MgX %, _ 21,8x4,2
m g 1 ’ ’
- - - 0,84 to
Mx = =573 108,99 +84 ton
My = =108, 99 ¥

Bir Bulona Gelen Yuk:

Nl-\] (Nf;"'-r%)z- (Nl‘;’,+%)2-,/(o,62+,58)2+(0,84+2,955)2)2-

N, - 3,98 ton

Kayma Gerilmesi Tahkiki:

N,
T, - 1 - 3.98 _ 4 14 t/cm? < 1,4 t/cm?
xx2,12 3,
4

Ezilme tahkiki:

. =M _ _3,98
lem  dxt,, 2,1x1,5

- 1,26 t/cm? < 2,8 t/cm?
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9.4.2.e) Govde Bulonlarinin Ungermeli Hesabi:
M20 - N, = 16 ton

T'xN 0,5x16
P, = o m1-
lem Y 1,25

~ 6,4 ton

m.P,,, - 2x6,4 - 12,8 ton > N, - 3,98 ton

9.4.3) Y-Y Tarafi Icin Baslik ve Govde Bulonlarinin Hesabi:

' 9.4.3.a) Bir Basliga Gelen Yuk:
F, = 2x11,9x1,5 =35,7 cm?® , F, = 2X30x2,5 = 150 cm?® ;

F, - 185,7 cm?
. 4

l}y- 2x11,9x1,5x15,55% = 8632,35 cm*

203
I - 2x.2:5%30

2 4
9, 15 11250 cm

I - 19882,35 cm*

Iy 8632, 35
M, = Mx—2% = 230,5x—=22%£:22_ . 100 tcm
b, = MyXTT 0.5%75882,35 ~ °
M =M _ﬁz-2305x__}.1_2__5_()_-1305tm
5 = T +>%79882, 35 ’

F
- N9 . 35,7
be N, 7 61,507x185’,7 11,82 ton
150

F
g
Ngy -'.l\fx—-l—;.Z - 61,507x% = 49,7 ton

185,7
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— Bir Basliga Gelen Kuvvet:

M N,
N - S M, _ 100 , 11,82

-9,
vy~ 29.6 2 29,6 2 3 ton

9.4.3.b) Bir Bulonun Emniyetle Tasiyacagi Yuk ve Gerekli
Bulon Sayisi

N.S nx2,05
1

on = Tot—X1,4 - 4,39 ton

NIL“ - 2,8)@,0)‘1,5 - 8,40 tOH

N, -~ 4,39 ton

— Baslik Ekinin Bir Tarafinda Olmasi Gereken Bulon Adedi:

n - = 35 = 2,11 -~ n = 4 ADET GEREKLI

MEVCUT BULON SAYISI : 4 ADET

9.4.3.c) Baslik Bulonlarinin Ungermeli Hesabi:
M20 - N, = 16 ton

I'xN,
p, = -=To . 0.5X16 _ ¢ 4 ¢on

o Y 1,25

n - - = 1,45 - 2 ADET
mxP, 6,4 !

ONGERMELI M20 BULONU GEREKLI
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9.4.3.d) Y-Y Tarafi Icin Govde Bulonlari Hesabi:

—~ Bir Bulona Gelen Yuk ve Gerekli Guvenlik Kontrollar:

7 M 27 Y-Y Tarafi icin:maxQ=1,08 t
4 —@—
Q
I - \{ e = 4 xd=11,2 cm
L — = =
gl || 156y o=z 3 = 2xd=35.6cnm
1 K .
Mg=Ms+Qxa=1,305+1,08x0,112
| $ $ =1,426 tm
. 7
L &3 L 8 L 83
T 1 a I

Sekil 9.8, Govde Bulonlari Krokisi

r, - y5,62 + 112 = 12,34 cm
Br? - 4x12,34% - 609,44 cm?

142,6x5,6

N5 =
1x 609,44

= 1,31 ton

142,6x11
N2 o 22402 2,574 ton
v 609,44

Bir Bulona Gelen Yuk :

N, - /(2,574+0,27)2+(1,31+12,425)2% = 14,03 ton
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IPB3S0 PROFILININ BASLIK IC YUZUNE t=25 mm'LIK LAMA KONARAK
BULONLAR CIFT TESIRLI CALISTIRILIRLAR:

s s B Kayma Gerilmesi Tahkiki:

14,03  _ 14,03 _
‘RX2,72 12,315

4
©~-1,14 t/cm?*<1,4 t/cm,

2x

ANARRERRNEA ERUEENENRRRERN

-

AR THIERIRNNSNSNNAN

Ezilme Kontrolu

0. - __14,03
1 dxt,, 2,8x2,8

=1,79 t/cm? < 2,8 t/cm?

9.4.3.e) Govde Bulonlarinin Ongermeli Hesabi:
M27 - N, = 29

_ IxN,  0,5x29
Len Y 1,25

- 11,6 ton

mP g, =-2,0x11,6 -~ 23,2 ton> N, - 14,03 ton



BOLUM 10. TEMEL HESAPLARI

10.1. ANKASTRE TEMEL HESAPLARI

| 1300
1
i 1 800
an ! = =
— : = ||
8 i !
ol | !
2% =3 | I
s/ 1] ”
=j 3| | r= /J/ L i
8| | Blooxsoxs | AL
8| i i
S| !
CZ i ] - }
| !
555x355x30 GRO BETON s :
: 900

Sekil 10-la.

Ankastre temel
A-A Goriinisi

Sekil 10-1b. Ankastre temel
B-B Goriiniisi
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| B

|
‘ 1500
4+ —2804100x100(8

\__i280 800x30x80x4
] e

M

R

i
!

150
|

800
< i+

B

=
— ===t
pod

Sekil 10-1. Ankastre Temel Plan Goriinisi.

10.1.1.) Temel Tabaninda Basin¢ Gerilmeleri Kontrolu
h=1,8 x 15 = 1,5 x 80 = 75 cm
Fp = 8 x 10 x 28,0 + 55,5 x 35,5 = 4210,25 cm?

_ P _ 246023  _ 3 2
P FT(P,,,—»p xRl 25 50,43 kg/cm? { 80 kg/cm

M= 2,205 + 1,65 x% - 2,82 tm

10.1.2) Kolon Profili Basligi lle Beton Arasinda Meydana

Gelen Basinc Kontrolu
F=bxhx=50,75 = 3750 cm’

bh? _ 50.752

- 4 3
3 3 6875 ¢om

W o

_H_ M _ 1650 282000 _ 2 2
P-4+ S50 * 22875 6,4 kg/cm? ( 80 kg/cm
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10.1.3. Temel Tabaninda Zimbalama Tahkiki

|

=]

g

S SO,
__AF__

42 lN 42} J,N .
T

o 1
t—— [T

Sekil 10.2a. Temel Tabani A—-A gdrunusu

| IPB 500
I ey p |
I
2
AL e
\ ¢=16 B3|~
IPB 1280
A = A
~—- b
=N |
L=
30+d
90

Sekil 10.2. Temel Tabani Plan Gorunusu
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N__ 246,02

- -0, 2
9% 2.5 " 90.110 025 t/cm

Voa = 0,025[(90.110)~-(60.80)] = 127,5 ton

282

M
€y =€, = — = ——— " =] m
x Y N 246,02 . 145

1
Y - - 0,966
141, 5% 1, 145+1,145
¢§0x115

Vpr=T. fctd . UF .d
Up = 2 x (90+110) = 400 cm
VN=0,966x12,5x400x30=144900 kg

VN=144’9 ton > VN = 127,5 ton
Zimbalama tahkiki sagliyor.

10.1.4. Ankraj Cubuklarinin hesabi1:

0
l o |
PN
/4, bf2 /4,i,

Sekil 10.3. Ankraj Cubuklar:
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§-15<10.D-20cm
oldugu icin ankrajlar icin ayri kanal acmaya gerek yoktur.

M 220,5
- W e L m '4
b4 7 4,41 ton

o= —?-/—25- < 1,12 t/cm?

=D
4
Zz x D? 4.2/2
L - 21,12 - D2 - 22804
2 4 ! b ®.1,12

4.2,205 o
D - 2 & - - )
‘J 3,14.1,12 1,58 - M20 segildi

10.1.5. Ankraj Profilleri Hesabi:

!

)
- s S ~,
150 A ”IH HIH
AN = 2 w2 w2
/ e [t 1,2 e
./// b

Sekil 10.4. Ankraj profili
C=2,5xd+ 80 =13 cm e =C/2 + 1, = 17,5
Ly = 5,5xd=35,5x2,0=11cm
Korniyer Ust basligi ve beton arasindaki basin¢ gerilmesi:

z 4410
P= - = 13,4 kg/cm? < 80 cm?
axbxaxly ~ 257, 5aar - 34 kal kg/
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10.1.5a) Korniyerlerin Egilme Tahkiki:

M= -25 (e--%’!-) - 2205. (17,5-—1-21) - 26460 kgcm

o - ?Mp-, - 1248,1 kg/cm? < 1400 kg/cm? (8]

10.2. CEKIRDEK KISIM B.A. TEMEL HESABI
10.2.1. Temel Tabaninda Gerilme Kontrollari

M= 1408 t N=1121,5 ton
Q = 417,42 ton
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e L
Q.7 WM EI
L 11.5m L
1 I 1
= 1.28
6.Jm

11.5m

Sekil 10.5. Temel plan ve kesiti

M=M+Qxh=1408+417,42x1=1825,42 tm
_ 2
“um‘zo t/m
0yg=20-2,5 x 1 = 17,5 t/m?
A=11,5 x 11,5 = 132,25 m!
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=y
W = —1-3-%5— - 253,48 m?

1121,5 . 1825,42 2 2
- = 15,68 t/m“ < 17, m
91" 332,25 T 253,48 / 7.5 t/

1121,5 182,42 2
o, = - = 1,28 t/m< < 0
2 132,25 253,48 /

10.2.2. I-1 ve II-II Kesitleri lcin Kesit Tesiri ve Donat1i

Hesab1:
CW]
M- [15:68 +12,42) 4, ¢ _2_'55__ - 546,12 tm

2

Q- [L5.68 ; 12,421 | 11,5 x 2,6 = 420,09 ton

= EGIIME DONATIST HESABI

M =1,5 xM=1,5 x 546,12 = 819,18 tm
Q'=1,5xQ =1,5 x 420,09 = 630,13 ton

2 o2
d M 81918 ’ s = 0,345

81918 _169,9 cm?(Butin genislikicin)

A~k ,M-0,545. —

1migin -1—172—0 - 40,87 cm?*/m ~ $24/11 (472,95cm?)
’

10.2.3. Kayma Hesabi
vy = Q' = 630,13 ton

= 0,65 x f; x bpxd=20,65x 11,5 x 1150 x 95
V, = 816,64 ton > Q = V; = 630,13 ton

cr
oldugu icin kayma donatisi hesabina gerek yoktur.

Vcr
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10.2.4. Zimbalama Tahkiki

§ ,,/58
b 7300~ -
=~ F
[¥p)

Sekil 10.6. Zimbalama cemberi temel plani gorUs ve kesiti.
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d
> 50

VN-Fd-F

o

Vpa = 3 (15,68 +1,28) . [(11,5 . 11,5)-(7,3 . 7,3)] = 669,6 to

e te 1825, 42
- Sx—X=_X e, ~ —*1-= =-1,6
Y =142, » x~ “1121,5
1 1
- - = 0,60
V" 15 1.641,6  I+0,66
v7.3x7,3

U,-4x7,3-29,2m

Vo, = YXx£fuaxU,xd

Vpr=0,60x11,5%2920x10-2014800 kg
= 2014,8 ton > V,, ()

Zimbalama tahkiki sagliyor.
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BOLUM I1I- KIRIS KESITLERININ KOMPOZIT HESAPLARI

1) 1400 Profil Kirisinin Kompozit Hesabi:

I S N
5 e 2| s L=26,0m
i L“WF’J ] L, = 4,0m
a, = 1,0
op = 2,4 t/cm3
<
100
Donati BCI
L“j Beton B225=BS18
— a, = 0,74

|: 155 I P

Sekil 1.1. I400 kirisi kompozit enkesiti

1.1. KARMA KESITIN POZITIF MOMENT TASIMA GUCU
1,.-400

by < L/4 = %o_o_ - 150

163d4bm:16x10+15,5-175,5

beff =150 cm

F, - 118 cm?® (I40)

Z-ua XxFx0,=1,0x118,0x2,40 - 283,2 ton

& XF KO, 283,2
@, X0, XD, r 0,74x0,225x150

= 11,34 cm




T %pxa, o ¥>a,

T.C. YORSERGGRETIM RORULY
DOKUMANTASYON MERKREZS
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maxQ-7,708 ton < Q, = 61,82 ton

Kesit kesme kuvveti acisindan uygun.

0,3xQ, = 0,3x61,82 = 18,55 ton > maxQ = 7,708 ton
Pa

Moment tasima glcl burada gecerlidir.

1.3. NORMAL KUVVET-MOMENT BIRLELSIMI (N BASINC)

F N 5,84
- - =3,51 cm
Abgee o, x0,.xd 0,74x0,225x10

Dagr=Dope~Bb,ee=150-3,51=146,49 cm

15

L0

Z=283,2 ton

283,2
- =11,61 ¢cm > d
¥ 0,74x0,225x146,49 y e ¥

D, = &, x0, xbyeexd - 0,74 x 0,225x146,49x10 ~ 243,90 ton

D, = Z-D, - 283,2-243,90 = 39,29 ton

D, 39,29 2
Fad " 540, " Zxa,0x2,4 2™

Foa 8,19
Ya = ba B 1%,5 = 0,53 em , Ya= 0,53 < t, = 2,16 cm

ao
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y = d+y, - 10+40,53 = 10,53 cm

.V,]

M, - Dyxe, + Dyxe, = Dyxlh, +21+Dpxln, - 2

M, - 243,90x[20+1—2°-]+39,29x[20--9-'—253]-6872,8 tcm=68,73 tm

AM, - Nxe - 5,84x25 - 146 tcm - 1,46 tm
M-AM, - 7,42-1,46 -~ 5,96 - tm < M, - 68,73 tm

1.4. NEGATIF MOMENT BULGESINDE KESITIN TASIMA GUCU

I40 ~ W, - 857 cm?

Mp‘ - aaonpr. - 1,0x2,4x857 = 2056,8 tcm=20568 tm
bee = 150 ~ 6411 (kayma donatisil)

J{nx(l,l)‘

Fi=6 .

=- 5,70 cm?

Z! - @ x0%xF; - 1,0x2,4x5,70 = 13,7 ton

y* = h,-(h, +h?) = 50-(20+2,5) = 27,5 cm

AM, - Z'x y* - 13,7x27,5 = 376,75 tcm - 3,77 tm

1
y - Z - 13,7

- ’ 8 m
2XL X0 X0 p 2x1,44x1,0x2,4 1.9
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AM, - a x0 xt xy*" - 1,0x2,4x1,44X1,98° - 13,6 tcm - 0,136 tn

| -M,| =~ M, + AM, - AM, ~ 20,568+3,77-0,136 = 24,2 tm

| -M, | 24,2
- - -1,82
maxM 13,3 '

1.5. SEHIM KONTROLU
B225 = B518 ,  Ey = 277500 kg/cm}

E, 2100000
ne= 222" 7,57

E, 277500 ’
Binalarda:2n = 15,14,

b* =~ Doer _ _150 9,91 cm

2n 15,14
£
118x20+9,91x10x45
- -31,41 ¢
= Vs, 118+9,91x10 gl cm
N3
. 1,,-29210+-9—'—9—i2£1—°-+ (118x11, 412+
“oe
99,1x13,59%) =63700,6 cm*

15.5

Sekil 1,2. Idealize edilmis profil enkesiti.
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8.99

. 8.9
0.926 1; -

(s 2)

B

20,568 tm 20.568
0.926
[ 1
AN VAN
lﬂ.gg la-gg
AN A
2 5 2
F - ML _ _ 20,568x10 x(600) - -0,692 cm
8EI, 8x2,1x10%x63700,6
5 _9L¢ 5 9,26x(600)*
f - x - x . - 0,117 cm
116 _ Pxa’ 116 8990(200)3
96 = EI, 96 ~ 2,1x10°x63700,6
2f=0,075 cm< —~_ = 1,5 cm

400

1.6. KAYMA ELEMANLARI HESABI
h 8

a 52 3,636 ~a = 0,93 (Ent)

H, 0, 32x0xd; x[B, XEy=0,32x0,93x2, 22x/300%302500 = 13721,5

H,, < 0,55xd{x0 , =0,55x2,2°x3,5 = 9,317 ton
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Hw=9,317 ton (baslikli kamanin (saplamanin) tasima glcu)

1.6,1)Pozitif Moment Bdlgesi Icin:

H- ( Z)min, H = 249,75 ton
Db

H _ 249,75
axHu 0,85x9,317

ng,, = - 31,5 = 32 ADET

> 5xd,=5x2,2-11 cm

o-_(0,75/2) X600

33 =7,0 cm < 3d = 3x10=30 cm

< 60 com
e = 11 cm secildi.

1.6.2) Negatif Moment Bolgesi Icin:
H=172'= 12,07 ton

12,07

- 1,5 » 2 ADET
0,85x9,317 "

ney =

0,25x600

- 75 cm
2

e, =

> 5xd, = 11 cm

> 3xd = 30 cm
< 60 cm

e = 30 cm alinacaktir.

0,25x600

30 - 5 ADET

Dy =
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2) I360 PROFIL KIRISININ KOMPOZIT HESABI

[ s N |
[ oo?oo N 1
S 5¢11 =g I
| | L=6,0m
[ l ’
— L, = 4,0m
a, = 1,0
op = 2,4 t/cal
R
1560 Donati: BCI
Beton :B225 = BS18 , qb=0,74
F’T;"‘ﬁ
f—

Sekil 2.1, I360 Kirisi Kompozit Enkesiti

2.1. KARMA KESITIN POZITIF MOMENT TASIMA GUCU
L, = 400 cm
b < L/4 = (600/4)=150 cm
16xd+b,; =16 x 10+14,3 =174,3 cm
by = 150 cm

(136) F, =97,1 cm?

Z~ @ XF.x0, = 1x97,1x2,4 - 233,04 ton

& HKFX0 , 233,04
- - ! - 9' 33
Y = @ x0,xb,,  0,74x0,225%150 ca

y=-9,33cm<d=- 10 cm
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M,=Zxe=2x[h, +d-L]-233, o4x[18+1o—&;_3] -5437,98 tcm

M, = 54,4 tm

54,4

7.89 ~ ©+89

V=

2.2. KESME KUVVETI - MOMENT ETKILESIMI

Qp,~0,52X0 Xt xh ~0,52x2,4x1,3x30,7~49,81 ton
maxQ - 6,31 ton < Q, = 49,81 ton

0,3xop. = 0,3x49,81 = 14,94 ton > maxQ - 6,31 ton

Moment tasima giucu burada da gecerlidir.

2.3. NORMAL KUVVET - MOMENT ETKILESIMI (N basinc)

10

Ab,~-—N - 2,6 -1,56
Pete a,x0,xd 0,74x0,225x10 >

13

+ = .
™ bogr =Doee~Ab,sr=150-1,56-148,44 cm
Z = 233,04 ton
z 233,04
- = - 9,42 <d
Y xbl, 0,74x0,225x148,44 an .y

@ X0
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- 5427,5 tcm

¥, = zx[h, +d-L] - 233,04x[1a+1o—-9-'—25-2-]

AM, - Nxe - 2,6x23 - 59,8 ton
M+AM, - 6,4440,598 -~ 7,038 tm < M, -~ 54,27 tm

2.4. NEGATIF MOMENTLER BULGESINDE TASIMA GUCU
(136) w, = 638 cm’

Mp. = & X0 XW, = 1,0x2,4x638=~1531,2 tcm=15,312 tm

xn’(l,l)z

- 4,75 cm?
4 ’

5¢11 Fl a5

Z - X0 xF3 - 1,0x2,4x4,75 - 11,40 ton

y* = b, (h, +h') - 46-(18+2,5) = 25,5 cm

AM, - Z* x y* - 11,40x25,5 = 290.80 tcm = 2,908 tm

z! - 11,40

2xtxe x0, 2x1,3x1,0x2,4 - 1.83 cm

yll -
AM,~¢ X0 xt xy**¥'~1,0x2,40x1,3x1,837-10,41 tcm=0,1041 tm

| -M | = M

u Pa

+ AM, - AM, = 15,312+2,908-0,1041 = 18,11 tm

l-M,1 18,11
6,44 6,44

- 2,81
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2.5. SEHIM KONTROLU

B225 - BS18
=

+ Ey = 277500 kg/cm?

"‘} 9.91 I
E, 2100000
=& " Z77500 %7
8 Binalarda : 2n = 15,14
160 b 150
b* - —eff _ -9,91 cm
2n 15,14 !
r 14.3 r

Sekil 2.2. Idealize edilmis
profil enkesiti.

18x97,1+9,91x10x41
Y =

X - 29,62 cm
103 — A — ..
I, - 19610+%’ﬂi+[97,1x11,622+99,1x11,362] - 46380,6 cm
f 2)
6.LLtm b.LLim
192

600

T Dy
JL|>_J
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Fo M-M)L? ML? (644-554) x10°x(600)2 _ 554x103x(600)2
16EI, 8EI,  16x2,1x10%%46380,6 8x2,1x10x46380,6

4 4
Fe 5 ,axL 5 , 19,24x(600)
384" EI, 384 2,1x10%x46380,6

= 0,333 cm

Bf-0,06 cm{ —L -1,5
{253 cm

2.6. KAYMA ELEMANI HESABI

2.6.a) Pozitif Moment Bolgesinde

h _8
—— R e W 3' 3 - - s
-3 636 ~ a = 0,93
0,32xaxd, *xVB, xE,=0,32x0, 93x2, 2'x¥300x302500=13721,5 kg
Hy <
0,55 x d;'xop=0,55 x 2,2} x3,5 = 9,317 ton

Hw = 9,317 tm (Baslikli kamanin (saplamanin) tasima glclu)

H-( Z)n\i.nH- 283,04 ton
Db

H 233,04
axH u 0,85x9,317

ng,, - - 29,4 m 30 ADET

- (0,75/2x600)
30

e

=7,5 cm
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> 5 x df = 5x2,2 = 1l cm
e <3 xd =3 x10=30cm
> 60 cm
e= 11 cm secildi.

2.6.b) Negatif Momentler Bbdlgesinde

H=12'= 12,07 ton

. 12,07
- -1,52~ - ADET
By = 5785x9,317 112, 2
oy - 0,252x600 - 7% cm
> 5§ x di = |1 cm
eb2 >3 xd= 30 cm
< 60 cm
e, = 30 cm secildi.
n., = _____o,zigsoo - 5 ADET

3. I300 PROFIL KIRISININ KOMPOZIT HESAPLARI

2.5
&
] ooooo—é'}——

S 5@ 2| s L=6,0m
Ix=4,0 m
qd=l,0
o = 2,40 t/cm’

[ ]
)
Donati1: BCI
Beton: B225=BS18 , ab=0,74

L 12.5 |

Sekil 3.1. I300 kirisi kompozit enkesiti.
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3.1. KARMA KESITIN POZITIF MOMENT TASIMA GUCU

Lx = 400 cm
bt < (L/4)=(600/4) = 150 cm
16xd+bw=16x10+12,5 = 172,5 cm

bﬁf = 150 cm olarak secildi.
(I1300) F

- 2
y = 69,1 cm

7 = a, xFa X0, = 1,0 x69,1 x 2,40 = 165,84 ton
axXF X0, 165,84

0 X0, XD . 0,74x0,225xx50

-6,64acm , y(d

M, - Zx[ha-l-d—%]-165,84x[15+10--§'—26—4—]-3595,41 tcm - 35,95 tm

35,95

- =222 213,92
2,562 3.9

3.2. KESME KUVVET — MOMENT ETKILESIMI

QN=0’52 X 0, X tKth =0,5x 2,40 x 1,08 x 25,70 = 33,31 ton
maxQ = 3,23 ton < Qpa = 33,31 ton
0,3 x Qpa = 9,99 ton > maxQ = 3,23 ton
moment tasima gucu buradada gecerlidir.
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3.3. NORMAL KUVVET - MOMENT ETKILESIMI

-+ =
o
~
+ ~
Ab,,, - N 1,25 - 0,75 cm

@, %0, xd 0,74x0,225x10

bles = bo~Ab g = 150-0,75 = 149,25 cm

y = 4 - 165, 84
« xo, xbl,  0.74x0,225x149,25

- 6,67 cm{ d=10 cm

M, - 165,84x[18+1o--§-'-2§1] - 4090,44 tem

AM, - Nxe - 1,25x20 - 25 tcm
M+AM - 3,98+0,25 ~ 4,23 tm( M, -~ 40,904 tm

3.4. NEGATIF MOMENTLER BULGESINDE TASIMA GUCU

(1300) w,, = 381 cm’

Mpa = a, X "wapa = 1,0 x2,40 x381 = 914,4 tcm = 9,144 tm

y' = hy-(h, +h') = 40-(15+2,5) = 22,5 cm
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- 4,75 cm?

2
Kayma Donatisi : 5¢11 F}-le‘—(-{—i—l)—

‘=aaon=Fé = 1,0x2,40x4,75 = 11,40 ton
AM, - Z'xy' - 11,40x22,5 = 256,5 tcm = 2,56 tm

b - 11,40

23 o
Y 2Xt X0 %0, = 2x1,08x1,0x1,0x2,4

~ 2,19 cm

AM, = @ X0 xt xy?" - 1,0x2,40x1,08x2,19% = 12,53 tcm ~ 0,125 tn
AM, - 0,125 tm

| -M, | = M, +AM,-AM,~9,144+2,56~0,125 =~ 9,387 tm

v oMl _ 9,387

- 1,46
M 6,44 ‘
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3.5. SEHIM KONTROLU
B225 = BS18  , E, = 277500 kg/cm!

n --fé - 7,57
E,

Binalarda 2n = 15,14

b
b* = Z°f _ 9,91 cm
2n

3.91

10

—
|:125 r

Sekil 3.2. Idealize edilmis profil enkesiti

_ 69,1x15+99,1x35 _ ,¢c -g om
Ye 69,1+99,1 ’

Tl .
I, = 9aoo+-?-'-9—11-2’£1-°—+[69,1x11,785+99,1x8,222] - 26910,76 cm®

Z.gl': 000 m ﬁgﬂ

1.92L
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(M,-M,) xL* MxL? (398-262)x10°%(600)2 __ 262x10°x6007
16ET, 8EI 16x2,1x10626910,76 8x2,1x10%x%26910,7¢

f-

f=-0,263 cm

5 . gxLi_ 5 19,24x(600)*
f= X - X L =0,574 cm
384 EI, 384 2,1x10°x26910,76

1
Y f=0,312 an(m 1,5 cm

3.6. KAYMA ELEMANI HESABI
3.6.a) Pozitif Moment Bolgesinde

AL 8 3636 -a=0,93 (Ent.)

d "~ 72,2

0,32 x axd? x V g,xE = 13721,5 ke

U
0,55 x d! x op = 9,317 ton

Hw = 9,317 ton (Baslikli kamanin (saplamanin ) tasima glcl)

H- ( Z)min, H-Z-165,84 ton
Hb

H 165, 84
- L = 20,9 22 ADET
A0 = gxh 0,85x9,317 -
o = (0,75/2) x600 - « 10 cm
22
e>5xd1=11 cm , €e£3xd = 30 cm , <60 cm

e=11 cm secildi.
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3.6. b) Negatif Momentler Bblgesinde
H=17' = 11.40 ton

H 11,40
n - - ] - 1 4 - -
) " GxH. - 0,85x9,317 - 1'4° 7 My =2 ADET

0,25X600 ¢

eb- 2

eb>5xdf=11 cm , eb>3xd = 30 cm . eb< 60 cm

e, = 30 cm secildi.

0,25x600 _ 5 apgT

e,y = 30

4. 1220 PROFIL KIRISININ KOMPOZIT HESAPLARI

25

| -
s 000 = =
S LIS ? 1 =4 n; 1, m
| = 1, = ,
[ ‘Tr"” ] (Xa O’P 2,4
N Donati BCI
Bet B225 = BS18 ,q;=0,74
,,'-*L\ eton (Xb
98
e

Sekil 4.1. 1220 Kirisi kompozit enkesiti
4.1. KARMA KESITIN POZITIF MOMENT TASIMA GUCU

1, = 200
by < 1/4= (400/4)=100 cm
16 d+b,, = 16x10+9,8 = 169,8

beff = 100 cm secildi.

F, = 39,6 cm!  (1220)

7 = a, X Fg«u = 1,0x39,6 x 2,4 = 95,04 ton
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& 1 FgX0 4 95,04 h
- - 1 -5'708 ] - e
Y& x0 xb,.; 0,74x0,225x100 cm,  Hgmhy =5 =11 cm

y = 5,708 cm < d = 10 cm

Mu-Zx[ha°+d——§]-95,04x[11+10——5—'%%]-1724,6 tcm w17,25 tm

_].‘_'_7422 - 6,32

Vv =
2,33

4.2. KESME KUVVETI - MOMENT ETKILESIMI:
QM=0’52 X 0, X tg xh8 = 0,52 x 2,4 x 0,81 x 18,9 = 19,10 ton
me = 4,68 ton < QN = 19,10 ton
0,3 x Qpa = 0,3 x 19,10 = 5,73 ton > Q,, = 4,68 ton

Moment tasima glici burada da gecerlidir.

4.3. NEGATIF MOMENTLER BULGESINDE TASIMA GUCU
1220 - wy, = 162 cm’

M, = a =1 x 2,4 x 162 = 388,8 tcm = 3,9 tm

pa aX(J'FXW

p3

2
beff - 100 -~ 4¢11 - F. = 4x—"3‘-(—’;-'—1l- - 3,80 cm?
Z' = 9o, x op x opf =1,0 x 2,4 x 3,80 = 9,12 ton
y' =h - (h, +h') =32 - (11 + 2,5) = 18,5 cm
AM; = Z' x y' = 9,12 x 18,5 = 168,78 tcm = 1,69 tm

1 . 2’ - 1.69 - 0,434cm
Y T 2xtxe xo, 2x0,81x1,0x2,4

AMy=a,xopxt,xy"t=1,0x2,4x0,81x0,434! = 0,37 tem = 3,6x107 tm
MMM, = - .
I_Muy¢%a_M%‘AM2 3,9 + 1,69 3,6 x 10 5,59 tm

[-M,1 5,50 _ 1,62
M.. _ 3,45
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4.4. SEHIM KONTROLU
B225 - BS18 - Ey = 272 500 kg/cm! ,

E
n=--438«7,57
Eb

Binalarda : 2n

b
b* - L . -——120; - 6,605
1* /6ﬁ05
. 6,605,10x27+11x39,6 _ ,,
o q 66,05 + 39,6
o~
N
9.8

Sekil 4.2. Idealize edilmis profil

enkesiti.

-3 — ——
I, - 3oso+§2§9%§19—-+1[66,05x62+139,6x10ﬂ - 9948, 2cm?
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1908 /m
IL5tm L B
£ A) Ve A
o Mp? o5, Lt
16ET 384 ET
5¢vA002 AN
3,45x105%200 - 5 . 19,08X800°  _ { 30 o
16x2, 1x10°%9948, 2 384 2,1x10°%9948,2
f=-0,165 cm £=0,30 cm

L
f=0,139 cm 50 1,5 cm

4.5. KAYMA ELEMANI HESABI

4.5.a) Pozitif Moment Bolgesinde:

B8 _3,636 «=0,93 (Ent)

0,32 x a x d/'xVpw, x E, = 13721,5 ke
0,55 x d;’xop = 9,317 ton

Hw = 9,317 ton, (baslikli kamanin (saplamanin) tasima glicu)

H= ( z )min , H=2Z=95,04 ton
D,
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H 95,04
n(") - -

-12
axi,, 0,85x9,317 -2 APET

(0,75/2) X600

€= 12

=18,75 « 19 cm

e>5xd1= 11 cm . e<3xd = 30 cm , e>60 cm
4.5.b) Negatif Moment Bilgesinde
H=17Z'= 9,12 ton

H _ 9,12
axH,, O,85x9,317

n(_) - - 1,15 ’ n(_)-z ADET

0,25x600

eb>5 x d = 11 cm , eh>3xd = 30 cm , eb<60 cm
e, = 30 cm segildi.
n., - 0,25x600 _ 5 ADET (7]

30



SONUG

Yapmin gelik ¢6ziim ile boyutlandinimasinda belirlenen kirig
kesitlerinde, egilme kesme ve sehim kontrollarindan dolayr herhangi bir
degisiklik yapmak zorunda kahnmamugtir. Ancak bazi birlesim hesaplarinda,
birlesimi saglayan elemanlann kesit tesirlerini aktaramamasi nedeniyle bazi
kirig kesitleri degistirilmek zorunda kalinmgtir.

Yapiya etkiyen deprem yiikii, B.A. dbsemenin yiiksek kirig olarak
caligtirilmasi ile yapimn iki ug kisminda bulunan ¢ekirdek kisimlara iletilmistir.
Ancak deprem yiikii etkisi alinda meydana gelen ¢ekme ve basing etkilerine
gbre kat bazinda yapilan kontrollar sonucunda bazi kiri enkesitleri
degistirilmigtir.

Kolon hesaplaninda, normal kuvvet etkisine gére boyutlanan kesitler,
burkulma kontroliinden dolayr 1., 2. ve 3. katlarda kolon kesitleri takviye
edilerek degistirilmigtir.

Kompozit ¢dziimde; sistemin celik ¢dziimil sonucunda bulunan kirig
enkesitleri kompozit olarak ¢oziilmiiy olup enkesitin negatif ve pozitif
momentler bdlgesinde, normal kuvvet ve kesme kuvveti etkileri de gbzoniine
alinarak moment tagima kapasiteleri hesap edilmistir.

Sistemin sadece kirigleri i¢in yapilan kompozit ¢6ziimde; kesme kuvvet,
normal kuvvet ve sehim kontrolleri hig bir kiriste etkin olmamstir.

Sonug olarak; sistemin elastik yontemle gelik ¢oziimii sonucunda kirig
kesitlerinin moment tasima kapasitesi ile aym kirig kesitinin plastik ySntemle
kompozit olarak hesabi sonucunda bulunan moment tagima kapasitesi
kargilagtinlmagtir.

Ay kirls enkesitinin B.A. dbgeme ile birlikte kompozit olarak
cahstinlmasi sonucunda moment tasima kapasitesinde pozitif momentler
bolgesinde ortalama %87, negatif momentler bolgesinde ortalama %44 artigin
olabilecegi goriilmiigtiir.

Aynica kompozit caligma; kirls enkesitinin konstriiktif yiiksekliginin
arttinlmadan daha biiyitk momentler aktarma olanag: saglamaktadir.

Kompozit ¢dziimde, yapimn tamaminda 35360 adet kayma elemam
kullanilmgtir.
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