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— |15 ] 2 h3
he
hi
Li/2 Li/2 | )
L1 L2 h1 h2 h3 fed fyd
12 m 18 m 3.5m 5.6m 7.85m 140 kg/cm® | 3650 kg/cm’
Bina Boyu | Malzeme [Dep. Bol.| Kren Kal. Kuv. Zem. Em. Ger. fctd Egim
48m | C20/3420 4 8t 10 t/m’ 11 kg/em® % 12
Not: Aym ac¢ikhikta iki kren vardir.
Malzeme : BS20- S420, L=48m, Cerceve araligi=8m
Asik yatay araligt =146cm  Cat1 egimi: tg(x=0.12:a=6.8430 (Cosa=0.993;Sina=0.119)
f.a=140 kg/cm? fua=11 kg/cm?
Kaplama (Eternit)=20 kg/m?
1. CATI YUK ANALIZIi
Kar yiikii : q=115 kg/m* (C.D.) (TS498 a:<30° =kar yiikiinde azaltma yapilmaz)
Cat1 kaplamas : g= 20 kg/m? (C.D.)
Riizgar yiikii:
w;=1.2xSinaxw=1.2x0.119x80=11.42 kg/m* (C.D.)
w,;=1.25xw;=1.25x11.42=14.28 kg/m? (C.D.)

Not : Asik ve benzeri miinferit yap1 elemanlarinin hesabinda riizgar yiikleri %25

arttirilmaktadir ve asik hesaplarinda riizgarin basing tesiri g6z oniine allnmaktadir (TS 498).
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2. ASIK HESABI
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A . 0=146cm

2.1 Orta Asik

Kar qk=115,81 kg/m? (Y.D.)
Kaplama 2=20,14 kg/m?* (Y.D.)
Asik zati agirhigi (0.085+0.10)x0.20x2.5= 20=92,5kg/m (Y.D)
Asik aralig

a=146cm, Ames—14 cM , (Ames™ Dmakas/2-1cm) ,  (Dmakas=30 cm)

1=7.84m (1=7.98-14=7.84m)

As18in 1m’sine gelen yiikk (g/q):
g=ga+gp=20.14x1.46+92.5=121.9 kg/m
g=qxa =115.81x1.46  =169.08 kg/m

Asik betonarme basit Kiris :
Yiikleme I : (1.4g+1.6q)
pai=1.4g+1.6q=1.4x121.9+1.6x169.08=441.19 kg/m
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Paix=pda1xCosa=441.09x0.993=438.1 kg/m
Pdiy=pdisina=441.09x0.119=52.5 kg/m

Yiikleme II: (g+1.3q+1.3qy) :

qw=14.28x1.46=20,85 kg/m

pa=gixt 1.3qxt1.3qw =(121.9+1,3x169.08)x0.993+1.3x20.85=366.42 kg/m
Pd2y=Pdiy=52.5 kg/m

Hesap yiikleri :

Paix>Pazx 1€ pax= paix=438.1 kg/m alinir.

P, > 438x7.847

_ Tdlx
M dllx —

8

Donati Hesaba :

M, =M,

=3365kgm =337tcm

M, =085*f, *klc*ZO*(28—%):0.85*0.14*k1c*20*(28—%)=337

~1.19(kc)? +66.64(k,c)~337=0

_ —66.64+ \/66.642 —4(-1.19)(-337)
2*(-1.19)
k,c=5.62cm <10cm

ki =28+2238

Tabla i¢cinde kalmistir.
F=F:=0.85x0.14x5.62x20=13.38 t
F, 13.38

4, ==
f 3.650

=3.67cm? = Secilen donat1 2¢16 (4.02 cm’)

Kayma Hesabi : (bw /h =8.5/30 cm, d=27 cm)
fwa=3650 kg/cm?
P, *l  438*7.84

_ L
V,=

2

V. =0.65%f,, *b *d =0.65%11*8.5%28 = 1702kg
V. =022%f *b *d=0022%140*8.5%28 = 7330kg

max

=1717kg

Vx> V>V =7330>1717>1702 kg oldugundan kayma donatis1 gerekir.
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A, V,—08*F,  1717-0.8*1702

SW

s foa *d 3650*27

=0.00361

min p,, _Aw _g30xLu_g3x 1L _ 0009
b, *s 3650

w ywd

minbA;: = min p, *b, = 0.0009*8.5 = 0.00765 > 0.00361
S

w

A =0.00765

N

08 etriye icin Ap=0.50cm? (n=2 icin Asw=2xAy)
l:O.00765:S:130cm:>ss i:§:14cm
K 2 2

Etriye : $8/14

y yoniinde donat1 hesab1 (10/20) :
_ Fy *2 _ 53%7.84

dy — ]

=407kgm = 40.7tcm
Donat1 Hesabi:
Mr :Md
k.c k.c
M, =085*f, *klc*IO*(18—7) = O.85*0.14*klc*10*(18—7) =40.7

~0.595(k¢)?+21.42(k,c)-40.7=0

| 21.42+21.427 —4(=0.595)(—40.7)
- 2%(-0.595)
kc=2.0lcm <5cm

ki =18+15.99

Tabla i¢inde kalmugtir.
F=F=0.85x0.14x2.01x10=2.39 t

F 239
A =—=——=0.66cm* =Seci 2
s fyd 3.650 Secilen donat12¢8(1.00cm?)

2.2 Mahya As1g1 Hesabi
AF3.67/2=1.84cm*=1¢$16(2.01cm?)
Etriye:$8/14

Aderans Boyu : 1.7 [,

1.7 :1.7(0.12Q ?) :1.7(0.12% #)=1.7*404 =684

ctd
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3. OLUK HESABI

2012

g @B/ 15 /15
408 2012

151515 151515 =208

3012

| 98 |

2, 2
408 1=79%

202 g5 & 2012
=207 [ ] =207
37 W12 1776 37
B B

4098
8 8 5 5 @8/15
L=212
27
= = 37 27 37
73 ¢ 12 20
2 37
10, 20 [10
40
a) Orta Oluk :
Kaplama : =20 kg/m?
Kar : Q=115 kg/m’

Oluk zati agirligi(g,) : (0.09x0.30x2+0.40x0.10)x2500 = 235 kg/m
Asik araligr : a=146 cm
L=7.98-19=779cm, ames=20 cm, (bkolon/2=20 cm)

Olugun 1m’sine gelen yiik :

Yiikleme I : 1.4g+1.6q

Pgi=1.4x(gkat+g,)+1.6qx = 1.4x(20x1.46+235)+1.6x115x.146 = 554 kg/m
P41x=554 kg/m ; Pg,=0kg/m
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v Pu PP 554%7.792

dlx — g

=4202kgm = 420.2tcm

Donat1 Hesabu :

feq=140kg/cm?; fq=11kg/cm?; £,3=3650kg/cm*

M =M,

M, =085*f1, *klc*bw*(d—%) = O.85*0.14*k1c*18*(37—%) =420
—1.07(k]c)2+79.25(klc)—420 =0

—79.25+4/79.25* —4(-1.07)(-420
kc= */ ( X )=37.03i31.29

2*(-1.07)
k,c=5.74cm <10cm

F=F; = 0.85f.qkic by= Asfyq
A=0.85x0.14x5.74x18 / 3.65
=A=12.30/3.65=3.37cm*=3¢12
Kayma Hesaba :

_554%7.79

v, =2158kg

V,=0.65*f,%b *d=0.65%11*%18%37 =4762kg
Vi<V = 2158 <4762 kg oldugundan min. kayma donatis1 yeterlidir.
min p, = A _ 0.30*& =03 LI 0.0009

b, *s S owa 3650

min -2 — min P, *b, =0.0009%18 =0.0162
b *s

¢8 etriye icin Ap=0.50cm? (n=2 i¢in Asw=2xA¢=1.00cm?)
l=0.0162:>s:62cm:sﬁ i:£=18.50m
) 2 2

Etriye: ¢8/18

11



4. MAKAS HESABI
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Malzeme : BS20-S420

Makas boyu : Liakas—1800-2x(20+1)=1758 cm=17.58 m ,

Liesap=Limakas-2X12=1758-24=1734 cm=17.34 cm ,
4.1 Makas Yiik Analizi :

Kaplama agirligr :

Asik zati agithg © 93/1.46

zgo

Kar yiikii
_ 30
4 A
ﬁ
10 L 10 | 10
N \ i
o I
S5, 10 5 .
! !
- E
4.2 Makas Yiikleri :

a=8m (Makas aralig1)
A) Sabit Yiikler :

a) Dikdortgen U¢ Kisminda :
1) Kenarda : (hy=62 cm)

Ust yiikler
Makas zati agirhig :

84x8
0.30x0.62x2500

Makas konsol net uzunlugu : 30 cm

Makasa Paralel kolon kenar1 : h=40 cm

20 kg/m?> (YD)
64 kg/m*> (YD)
=84 kg/m*> (YD)
115.81 kg/m* (YD)
A T
iIL 10 1o L10 | )
c
2
L
(@)
o)
(]
LS| 10 LS
‘ 7
— L
=672 kg/m
=465 kg/m

D g, =1137kg/m

1
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2) Dikdortgen Kesit Sonunda (h,=62+134x0.12=78 cm) :
Ust yiikler 84x8 =672 kg/m
Makas zati agirhigt ~ 0.30x0.78x2500 =585 kg/m

> g, =1257 kg/m
b) I Kesit Kisminda :
1) I Kesit Baslangicinda: (h,=62+134x0.12=78 cm)
Ust yiikler 84x8 =672 kg/m
Makas zati agirhigr :  (0.3x0.15+0.05x0.1+0.2x0.1+0.052+0.43x0.1)2500=289 kg/m
D g, =961 kg/m
2) Ortada : (h,=62+879x0.12=168 cm)

Ust yiikler 84x8 =672 kg/m
Makas zati agirhgr  (0.0725+1.35x0.1)2500 =519 kg/m

> g, =1191 kg/m

B) Hareketli Yiikler :
Kar yiikii . Qkar—115.81x8 =927 kg/m (Y.D.)

4.3 Egilme Donatis1 Hesabi :
f.q=140kg/cm?; fy¢=11kg/cm? f,;=3650kg/cm?
a) L;=L/2=17.34/2=8.67 m i¢in;
Jkar—927kg/m
LT T T T T T N E T e TN

R
R1 R2 R4 230ke
120kg

1137kg 96 kg

'\ 0.5L=8.67 m Minax

A

\
1,34 m I kesit baslangici
A,=B,

R,=1.137x1.34=1.521t, R,=0.5x0.120x1.34=0.08 ,
R5=0.961x(8.67-1.34)=7.04 , R,=0.5x(8.79-1.34)x0.230=0.84 t
Ayg=By =R +Ry+R3+R,=1.52+0.08+7.04+0.84=9.48 t
Ayq=By¢=0.5Lxqya=8.67x0.927=8.04 t

V=1.4x9.48+1.6x8.04 =26.14 t
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maxM,=9.48x8.67-1.52x8.0-0.08x7.78-7.04x3.67-0.84x2.44=41.53 tm
maxM,=8.04x8.67-0.927x8.67" /2=34.87 tm

maxMg=1.4xmaxMg+1.6xmaxMy =1.4x41.53+1.6x34.87=113.93 tm=11400 tcm
L;+0.12 =8.67+0.12=8.79 m‘de kiris yiiksekligi (makas kenarindan itibaren):
hi=tgox(L/2)+62=0.12x8.79+62=168 cm=>d=168-4=164cm

Ustte 3914 montaj donatisi igin, A, =1.54x3=4.62 cm’

F, =A, xf,q= 4.62x3.65=16.86 t

M =M, -

M, = F @ -E 1 Fd-d)=u,
M =085%f, *bw*k,c*(d—%HA; “f(d—d)=M,

M, = 0.85*0.14*30*1@**(164—%)+4.62*3.65*(164—4)211400

~1.785(k,c)? +585.48 (k,c) —8702 = 0

—585.48 +./585.48% —4(—1.785)(-8702
k= ‘/ (-1.785)(=87 ):164i148.4
2%(=1.785)

kyc=15.60cm <17.5cm
FoA+F, =F; = 0.85xf,axkicxby+ Ag X f0 = Ax fq

A=0.85x0.14x15.6x30/ 3.65+4.62=19.88 cm’

=A=20.26 cm*>=4¢26 (21.24 cm?)

b) L,=L/3=17.34/3=5.78 m i¢in ;

L,=5.78 m’de Yiik Analizi (h,=62+(578+12)x0.12=133 cm) :

Ust yiikler 84x8 =672 kg/m
Makas zati agirhgr  (0.0725+0.98x0.1)2500 =426 kg/m

> g,, =1098 kg/m

Jkar—927kg/m
LT e T U P N I T T T

R
R1 R2 R4 137kg
120kg
1137kg # | 961ke
,\ L,=5.78 m M

b \
« 1b34m I kesit baglangici

Ay=B,

Ri=1.137x1.34=1.52 t, R»,=0.5x0.120x1.34=0.08 t,
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R3=0.961x(5.78-1.34)=4.27 t, R4=0.5x(5.78-1.34)x0.137=0.30 t
Mesnet Reaksiyonlar1 L/2 kismindan alinir.

Aye=By;=9.48 t

Ay=By=8.04 t

M=9.48x5.78-1.52x5.11-0.08x4.89-4.27x2.22-0.29x1.48=36.73 tm
Mq=8.04>(5.78-0.927)(5.782 /2=30.99 tm

Mg=1.4xM,y+1.6xM, =1.4x36.73+1.6x30.99=101.01tm= 10101tcm

L,+0.12 =5.78+0.12=5.90 m‘de kiris yiiksekligi (makas kenarindan itibaren):
hy=tgo(L,/2+12)+62=0.12x590+62=133 cm=d=133-4=129 cm

Donat1 Hesabn :

Ustte 3¢14 montaj donatisi igin, As=1.54x3=4.62 cm’

Fy=A, xfy= 4.62x3.65=16.86 t <
M, =M,

M, =F -2 d-d) =M,
M, :0.85*fcd*bw*klc*(d—%)+,4;*fyd(d_d'):Md

M, = 0.85*0.14*30*klc*(129—%)+4.62*3.65*(129—4):10101

~1.785(k,c)? + 460.53 (k,c) — 7993 = 0

_ —460.53+ \/460.532 —4(-1.785)(=7993)
2*(-1.785)
kic=18.7lcm >17.5cm

k. =129+110.29

FAF, =F+Fo+ Fy = 0.85 fug kic by +0.85 fuq (b-by) het A fiq= A, fia
A=0.85x0.14x(18.71x10+(30-10)x17.5)/ 3.65+4.62=22.13cm’
=A=22.13 cm*=4¢26 (22.60 cm’)

4.4 Kayma hesab :

Mesnet yiiziinden 13=62-4=58cm uzakta

Kesit : 20/65, Malzeme: BS20-S220
Ay=1.4A,+1.6A,=1.4x9.48+1.6x8.04=26.14 t
V4=26.14-1.969x0.58-0.0155x0.58%)x1.4=24.28 d=0.12x58+58=65cm
V,=065*f,%b, *d=0.65%11*%20*65=9295kg = 9.3ton

V.. =022%f *b *d=0.22%0.140*20%* 65 = 40.04t0n

Viax>Ve>Ve  40.04>24.28>10.73 oldugundan kayma donatisi gerekir.
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A, V,-08%V, 2428-0.8%93

I =0.1356
s fowa ¥d 1.910*65
A
minp, = _g30%Sa _ g3 1L _ 00173
b, *s " 1910

A
min—>—=min p, *b, =0.00173*20 =0.0346 < 0.1356

b, *s
Ay =0.1356
K
$10 etriye i¢in Ap=0.79cm? (n=2 i¢in Agw=2xA;=2x0.79)
@ =0.1356 > s =11.5cm = s < {%:§= 37.5¢m
s

Etriye $10/11.5

Mesnet yiiziinden 1,=134cm uzakta d=0.12x134+58=74cm
Kesit:10/79 (I kesit baslangic)
Va=(18.49-1.969x1.34-0.0155x1.34%)x1.4=22.15ton
V,.=0.65%f,%b, *d=0.65%11%10*74 = 5291kg = 5.3ton
V.. =022*%f *b *d=0.22%0.140*10*74 = 25.90ton

max

Viax>Vae>Vee  25.9>22.15>5.3 oldugundan kayma donatist gerekir.
A, V,—-08*V ~ 2215-0.8*53

SW

Y 1.910%74

=0.1267

=0.00173

y
min p, = _g30% Jas _ g 3x 11
b *s o 1910

A
minb ‘1‘: =min p, *b, =0.00173*10=0.0173 <0.1267
s

w

ﬂ:0.1267
s

$10 etriye i¢in A¢=0.79cm? (n=2 i¢in Ag=2xA;=2x0.79)

@20.126735=12.50m:>S£{%:§:37cm

S

Etriye $10/12.5

Not : Cati egiminin diisiik olmas1 nedeniyle, riizgar yiikii emme etkisi yapar ve diisey yiikii

azaltir. Bu nedenle, makas Kirisinin hesabinda riizgar yiikiine dikkate almaya gerek yoktur.
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5. SUNDURMA KiRiSI HESABI
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d
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25
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Malzeme : BS20-S420

Sundurma kirisine paralel kolon kenar1 : h=40 cm

Sundurma kirisi boyu : Lgyndurma=1200-2x(20+1)=1158 cm=11.58 m ,

Lhesap=Lsundurma-2x14=1158-28=1130 cm=11.30 m ,
Sundurma kirisi konsol net uzunlugu : 30 cm

5.1 Sundurma Kirisi Yiik Analizi :

Kaplama agirlig: : 20 kg/m?
Asik zati agith@ © 93/1.46 64 kg/m?

(YD)
(YD)

Zgo = 84 kg/m?

Kar yiikii : 115.81 kg/m?

5.2 Sundurma Kirisi Yiikleri :

a=8m (Makas aralig1)

A) Sabit Yiikler :

a) Dikdortgen Kisminda :

by / hp=30/90 cm

Ust yiikler : 84x8

Sundurma zati agirhigi :  0.30x0.90x2500

b) I Kesit Kisminda :
bw/ hi=15/90 cm
Ust yiikler : 84x8

(YD)

(YD)

=672 kg/m
=675 kg/m

D g, =1347 kg/m

=672 kg/m

Sundurma zati zati agirhigi :  (0.3x0.16+0.15x0.74)2500 =518 kg/m

B) Hareketli Yiikler :
Kar yiiki | Qrar=115.81x8

5.3 Egilme Donatis1 Hesabi :

> g, =1190 kg/m

=927 kg/m (Y.D.)

feq=140kg/cm?; fyq=11kg/cm?; f,=3650kg/cm?, d=90-4=86 cm

a) L1=L/2=11.30/2=5.65 m ig¢in;

19
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Jkar=927kg/m
L T T N T T TAHATFTAY
R1 R2
1347kg \

A

\
) 1,34m »| I kesit baglangici
Ay=By

Ri1=1.347x1.34=1.80 t, R,=(5.65-1.34)x1.190=5.13 t,

Ayo=By,=R;+R, =1.80+5.13=6.93 t

Ay™Byg=0.5Lxqka=5.65x0.927=5.24 t

Vim=1.4x6.93+1.6x5.24 =18.09 t
maxMy=6.93*5.65-1.80x4.98+5.13x2.825=15.70 tm
maxM,=5.24x5.65-0.927x5.65*/2=14.81 tm
maxMg=1.4xmaxMy+1.6xmaxMy =1.4x15.70+1.6x14.81=45.68 tm=4568 tcm
Ustte 3914 montaj donatisi i¢in, A, =1.54x3=4.62 cm’

F, =A, xf,q= 4.62x3.65=16.86 t

M =M,

M, = F*d-5 Fd-d)=u,
M —085%f, *bw*klc*(d—%HA; “f(d-d)=M,

M, = 0.85*0.14*30*klc*(86—%)+4.62*3.65*(86—4) =4598
—1.785(k,c)?+307.02(k,c)—-3215.23=0

~307.02 +4/307.02% — 4(—1.785)(-3215.23
ke = J ( X ) _86+74.80

2%(~1.785)

kc=112cm <16¢cm

FCJrFS’ZFS = 0.85xf.gxkicxby+ AS,X fya = Agx fyq

‘ 1190kg

! v |
'\ 0.5L=5.65 m | § Minax
|

30
A=0.85x0.14x11.2x30/ 3.65+4.62=15.57 cm’ _f
—A=15.57 cm?>=4¢24 (18.08 cm?)
)
¥
5.4 Kayma Hesaba : 175,15 175)
Mesnet yiiziinden 15=90-4=86cm uzakta : A L

i

8, 12 )

7

20
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Kesit : 30/90, Malzeme: BS20-S220

Vim=18.09 t

V4=18.09-1.347x0.86x1.4-0.927*0.86*1.6=15.19 t
V,=0.65%f%b, *d=0.65*11*30%86 =18447kg =18.45ton
Vo =022%f *b *d =0.22%0.140*30*86 = 79.46ton

Vi<V, = 15.19t<18.45t oldugundan min kayma donatis1 yeterlidir.

min p, = Au o305 La _ g3 1L _ 0009
b, *s S 3650
A .
min 5 Lo minp, *b,=0.0009%30=0.02712
w S
ﬂ =0.02712
S
08 etriye i¢in A¢=0.5cm? (n=2 i¢in Asw=2xA=2x0.50=1.0 sz)
£:0.02712:>s:36cmz>sﬁ 12&:430171
s 2 2
Etriye ¢8/30

Mesnet yiiziinden 1,=134cm uzakta :

Kesit:15/90 (I kesit baslangic) : d=86 cm
V4=18.09-1.347x1.34x1.4-0.927*1.34*1.6=13.58 t
V,=0.65*f%b, *d=0.65*11*15*86 = 9224kg = 9.22ton
Vi =022% f *b *d =0.22*%0.140*15%86 = 39.73¢ton

Vinax>Va>Ver = 39.73t>13.58t>9.22 t oldugundan kayma donatis1 gerekir.
A_ _V,-08*V_ 13.58-0.8*%9.22

s =0.01976

s fowa*d 3.650*86
min p, = Au o305 La _ 935 1L _ 0009

b, *s foa 0

A4 .

min == =min p, *b, =0.0009%15=0.01356 <0.01976
w S

A _ 001976

S

08 etriye igin Ag=0.50cm? (n=2 igin Ay\=2xA¢=2x0.50=1.0 cm?)

£:0.01976:>s:500mz>sﬁ 12&:430171
S 2 2
Etriye ¢8/30 cm

Not : Cat1 egiminin diisiik olmas1 nedeniyle, riizgar yiikii emme etkisi yapar ve diisey yiikii azaltir.

Bu nedenle, sundurma Kkirisinin hesabinda riizgar yiikiine dikkate almaya gerek yoktur.
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6. KREN KiRiSi HESABI

6.1 Kren Hesaplan
Faydalanilan kaynaklar:

1) Sanayi Yap1 Projeleri-Turgut Celebi

2) Celik Yapilar , Kopriiler-Turgut Nedim Ulug
3) Yap: Statigi CiltI -Adnan Cakiroglu

Kren 8 tonluk ve II grup krendir.

V=1.5 m/sn kren hizi

L=18 m (kolon akslar1 arasindaki agiklik)

Yerden kumandali bir kren tipidir.

6.2 Aciklik Kontrolu
Kolon Boyutlari : 40/40

Kren Tablosundan [(1),(Tablo40)] P=8 ton i¢in L =16.25 m alinir.

L-L=18-16.25=1.75m

(kren acgikligi) L'=1625 cm

375
20 17.5

SIRESSIN { ‘
QX \
< \

12,5

L 40 L kb=30 cm

40

40

22
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23

3922 $8/2 8/2
20 | 20 [ 20

2012

5¢25

798

3¢22 L=795cm

2612 L=795 cm

5¢25 L=755cm

3622 3$22
I ¢ s T ¢
M . 13 A r I
e - ) e e =
e} 1
s " 11
wl
s Sl 10 z.s = -
-
i 12
2012
ﬁ ~|
a 5
i I % 13 $8/20 1 .
13
4¢22 5025

6.3 Kren Arabasi Tekerlek Reaksiyonlarinin Tayini

P=8 ton ve L =16.25 m i¢in tablodan [(1),(Tablo40)] tekerlekler aras1 h=a=3.64 m

Mesnet Reaksiyonlart: Katsayilar:

R max=7.90 ton Dinamik Katsayis1 : y=1.40
R 1ax=6.30 ton Darbe Katsayisi :p=1.10
R min=3.30 ton Kren yay1 : 55 mm

Ry min=1.70 ton Klavuz tekerlek c¢ap1 :40 cm

$8/20
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Aym aciklikta iki kren durumu :

P P P P
Hareketli Yuk Katar
364 0‘40‘ 3.54 7 B
‘ B
L A B A
VAN
7.58

Ayni aciklikta tek kren durumu :

P P
Hareketli Yuk Katar
X 3.64 X
_—P
G
A B
7.58

6.4 Kren Yiikleri Icin Kesit Tesirlerinin Bulunmasi

Max P; =yx Rj max =1.4x7.9=11.06 t
Max P; =yx Ry max =1.4x6.3=8.82 t
Min P; =yx R min =1.4x3.3=4.62 t
Min P, =yx Ry pmin =1.4x1.7=2.38
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a) Aym acikhkta iki kren durumu (I) :

1106 462" 11068
3.64 0‘40‘ 3.54
I |
L A C D B
758

Nc=(3.54x3.64)/7.58=1.70m

Np=(4.04x3.54)/7.58=1.89m
M=4.62x1.70+11.06x1.89=28.75tm

N.=3.94/7.58=0.52m

N ,=3.54/7.58=0.47m
A,=11.06x1+4.62x0.52+11.06x0.4=18.66ton

B,=26.74-18.66=8.08ton
F1=(1x7.58)/2=3.79n2’

25
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b) Aym agiklikta tek kren durumu (II) :

11.06 462
3.64 3.64 3.54

7.58

318@
MEIL
xoj

|
/
4.40m

Nc=(3.18x4.40)/7.58=1.85m
Np=(3.18x0.76)/7.58=0.32m
maxM=11.06x1.85+4.62x0.32=21.94tm
11064E 4‘684C 11064E
1.00 364 0.40 2.54
A C D E B

/.98

Nc=(2.54x1)/7.58=0.34m
Np=(2.54x4.64)/7.58=1.55m

Ne=(2.54x5.04)/7.58=1.69m
maxMg=11.06x0.34+4.62x1.55+11.06x1.6=29.61ton

26
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5.04 m
\

N~ =(3.04x0.50)/7.58=0.20
N ,=(3.04x4.14)/7.58=1.66

N ; =(3.04x4.54)/7.58=1.82

M, =11.06x0.20+4.62x1.66+11.06x1.82=30.01tm
F,=(1.82x7.58)/2=6.90m?

t 1 oet
Loet 462 :
0 3.04
/ i \[
n
E

0.50

3.04m

3.64 0.4
_—
_— /
— M
— D
_—

—
—

n/
C

24m :

4

N =(3.29x0.25)/7.58=0.11m
N ,=(3.29x3.89)/7.58=1.69m

N ,=(3.29x4.29)/7.58=1.75m
max M ,; =11.06x0.11+4.62x1.69+11.06x1.75=28.38tm

27
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t t t
11.06 469 11.06
0.25 J7 3.64 LMOL 3.29
£
1/ a
. n - &
_—— —_
o C — /7
QU] _— 7/
< - n n
_— D E
—

Buna gore aciklik momenti
maxMp=30.01tm (4 nolu yiikleme)
En biiyiilk mesnet momentleri

A, =18.66ton ; By=8.08ton (1 nolu yiikleme)

6.5 Kren Kirisi Zati Agirhg icin Kesit Tesirleri Hesabi

25 25
— ——
L L
U 75,10 7.5 — 75,10 L7.5) —
e — N
I
~ |2 o ~ |2
I
,7.5,10 75, 7510 7.5
<1 )
a N a b
2S5 25
— —

Kren yay1 : ASS i¢in; {,=37.4cm>=0.00374m?
2,=0.00374x7.85=0.0294t/m

Toplam zati agirlik:g,=0.282+0.0294=0.311t/m
L=7.58m

28
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A) Kren Kirisi Zati Yiikleri :
a) Dikdortgen Kisminda :
bw/ hp=25/70 cm

Kren kirisi zati agirligr :  0.25x0.70x2500 =438 kg/m
g,=438 kg/m
b) I Kesit Kisminda :
bw/ hi=15/90 cm
Kren kirisi zati agirhigr : (0.25x(0.175+0.13)+0.10x0.415)2500 =294 kg/m
g,=294 kg/m
R1 R2
438k \ ‘
g 294kg
v v |
'\ 0.5L=3.79 m | M
T 134 Ve il
22 m I kesit baslangici
Ay=B,
R1=0.438x1.34=0.64 t, R>=(3.79-1.34)x0.294=0.72 t,

M,=¢(1.36x3.79-0.64x3.12-0.72x1.225)=1.1x2.28=2.51 tm
Mg= maxMap=30.01 tm

Zati Agirhk Statik Hesaplar :

Aciklik momentlerinin hesab :
Mp=1.36x3.79-0.64x3.12-0.72x1.225=2.28 tm

maxMg= Map=0x2.28=1.1x2.28=2.51tm

Mesnet reaksiyonlarimin hesab :

V=Ay=By=0(Ri+R2) =1.1x(0.64+0.72)=1.1x1.36=1.50 t
V=A,=18.66t, B,=8.08t

6.6 Kren Krisi Hesap Degerlerinin Bulunmasi :
Mg=1.4xM,+1.6xMg, V=1.4xV,+1.6xV,
M=1.4x2.51+1.6x30.01= 51.53tm=51.53 tcm
V4=1.4x1.50+1.6x18.66 = 31.96t

29
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Egilme Donatis1 hesaba :

b=25 cm, by=10cm, h=70cm=d=70-4=66cm ; Mg=5153tcm
Ustte 3022 montaj donatist i¢in, A, =3.80x3=11.40 cm’

Fo=A, xfyq= 11.40x3.65 = 41.61 t

M =M,

M, =F -2 d-d)-m,
M, :0.85*fcd*bw*klc*(d—%)+,4;*fyd(d_d'):Md

M, :0.85*0.14*25*klc*(66—%)+11.40*3.65*(66—4):5153

~1.488(k,c)? +196.35(k,c)—2573 =0

3 —196.35i\/l96.352 —4(-1.488)(-2573)
2%(-1.488)
kyc=14.78cm <17.5cm

ki 66+51.22

FAF,=F, = 0.85 fa kic b+ A £y = As fig
A=0.85x0.14x14.78x25/ 3.65+11.40= 23.45cm’
=A=23.45 cm?>=5¢25 (24.55 cm?)

Govde donatisi : A,=0.08%23.21=1.86 cm® ise 212 (2.26cm’)
BS20-S420 i¢in dengeli donat1 oran1 pp=0.0160
Denge alt1 sarti(p-p )<po

24.55 24.55

o= = =0.02278
15%15+5%7.5+10%68 +4*7.5+15%7 1077.50
. 11.40 ,
= =0.0106= p—p =0.02278—0.0106 = 0.01218
¥ =10775 pep

p—p =0.01218< p, =0.0160

Kesit denge altidir.

Kayma hesabn :

a) Mesnetten d kadar uzakta ( dikdortgen kisimda) :
Boyutlar : 25/70 , Malzeme : BS20-S420

Mesnet yliziinden d=66cm uzaktaki kesme kuvveti :

V4=31.96-1.6x11.06-1.4x0.311x0.66=13.98ton

30
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V. =0.65%f, *b *d=0.65%11*25%66=11.80t0n
V. =022%f *b *d=022%0.140*25%66 = 57.75ton

Viax>Ve>Vee  57.75>13.98>11.80 oldugundan kayma donatisi gerekir.

A, V,—0.8%V, 13.98-0.8%11.80

Ao = 0.01885
s foatd 3.650%66
min p, = _ g 30% L _ o351 _¢ 0009
b *s » 3650

minbA% = min p, *b, =0.0009*25 = 0.0225 > 0.01885
S

w

A =0.0225
s

¢8 etriye icin Ap=0.50cm? (n=2 i¢in A=2xA(=2x0.50=1.00cm?)

ﬂ=0.0225:>s:44cm:>sS{%:6—26:33cm
K

Etriye ©@8/25

b) Mesnet yiiziinden I=134cm uzakta kayma hesab1 (I Kesit icin) :
Boyutlar : 10/70 , Malzeme : BS20-S420
V¢=31.96-1.6x11.06-1.4x0.311x1.30=13.70ton

V,=0.65*f*b, *d=0.65*11*%10*66 = 4.72ton

Vi =022%f *b *d =0.22%0.140*10*66 = 23.10ton
Viax>Ve>Vee  23.10>13.70>4.72 oldugundan kayma donatis1 gerekir.
A, V,-08*V  13.70-0.8%4.72

SW

s foa *d 3.65%66

=0.0412

min p,, _Aw _g30xLa_g3x 1L _ 0000
b, *s foa 3650

minbA% = min p, *b, = 0.0009*10 = 0.009 < 0.0412
S

w

ﬂ=O.0412
s

08 etriye icin Ap=0.50cm? (n=2 i¢in A,=2xA¢=2x0.50=1.00cm?)

ﬂ=0.0412:>S=24cm:>sﬁ{%=6—262330711
S

Etriye : $8/24
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Sehim hesabu :

BS20 i¢in E.=285000kg/cm?

Tekil yiikler i¢in: Yayil yiikler icin:

P*[’ 5 p*[*
f1_48EI f2_384 EI

B 152 *7.5+5*%7.5%16.67+15%9*%65.5+4*%7.5%¥59.67+10*70*35 B 37445.225
e 15%1545%75115%9+4%7.5+10*70 1127.5
Y, =33cm
* 3 * 3 * g3 *»3
I = 251270 —(10 37 +10*37*5.5%2 + 7573 +7.5%5%16.33%2+ 7574 +7.5*4*26.672J
1 =571667 — 84860 = 486807cm*
% 3

fi = 15.68%758 =1.03cm  (Kren Yiikiinden)

48 *285* 486807

* -2 % 4
7= 5 0.366*10 *758 —0.12¢em
384 285*486807

=f=f+/=103+0.12=1.15cm

f=1.15cm <L=E:3.79cm
200 200
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7 KIRISLERIN INCELTILMIS UC KISIMLARININ HESABI
7.1 Asik Ug Bolgesi

Va=1717kg=17170N : He=2289/10=228.9 kg ~229 kg
V4=4x1717/3=2289 kg

f«=200 kg/cm* (20 MPa) ; f=4200 kg/cm? (420 MPa); f,wi=4200 kg/cm? (420 MPa)

by=20 cm
e

17

30
v

e / 8 11,5 25 3
L L L L ALALAL
\ a=27/ B

A 71

1. Mesnet Levhasimin Boyutlandirilmasi :
Elastomer mesnet secelim. Kenardan TS9967’ye gore 2 cm igerden olmalidir.

max o, =100 kg/cm22L: 2289

= w=1.43cm =secilen 7cm
b*w 16*w

1.2*¥G*s <100 kg/cm?
1.2*10*s <100 = s <8.33 cm

% %
brw _ 16%T e~ 0.40em = 4.0mm
2t(w+b)  2t(16+7)

s=8 cm secilirse = s =

Elastomer mesnet boyutlar :

w=70mm ,b=160mm ,t=4.0mm

2. inceltilmis Ugta Egilme Ve Cekme Donatisi :
d=h-2.5=12-2.5=9.5cm, 0.3d=0.3*9.5=3 cm (Ask1 donatisinin yayildig1 uzunluk)
a=w/2+8+11.5+2.5+0.3d/2=3.5+8+11.5+2.5+3/2=27cm
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M=V gxa-+Hq(h-d)=2289x27+229x(12-9.5)=62376kgem=6237600Nmm
=3 7014; *d 0 76023 z26(())295
0% 1, .
o H, 2290
"T070% £,  0.7%420

=223mm? = 2.23cm?

7.8mm? = 0.078cm?

Ay = A, + A, =2.86+0.08 = 2.94cm?

0.35d=0.35x7.5=2.63cm=3cmsegcilir. (0.40d secilmesi daha uygundur.)
a=3.5+8+11.5+2.5+1.5=27

3. inceltilmis Ucta Kesme-Siirtiinme Donatisi :
A=bxh=20x10=200cm? ; A=1; p=1.4 (TS9967)

6.9%¥ 2% A, * i 6.9%12%20000%1.4
v, 23370

u, = =8.27>max u, =3.4

] V H .
A = d 4 d = 23370 + 2337 =17mm? = 0.17cm?
S *u, 070%f,  420%3.4 0.7*420

S 0.6*b*h  0.6*200*100
o f 420

A

= 28.6mm?* = 0.29cm?

A=A =2.94cm?
Secilen donat1 2¢10 (3.16cm?) (Pozl)

4. Inceltilmis Ucun 2/3d Yiiksekliginde En Az iki Sira Yerlestirilen A, Donatisi :
fywi=220 MPa=2200kg/cm?

v, 23370

A4, = T s s w1~ 1omm? =0.15cm?
2% Fu,  2.1%220%3.4

* ok * %
g 5 03TETh_03%200%100 )0 s
funk 220

Ap=0.27cm?=> se¢ilen donati ¢ift kollu : 2¢8(2.00cm?)(Poz2)

5. Betonda Ezilme Olmadan Kirisin Go¢mesi I¢in :

V,<V

res

V.= O.ZOQb *d = 0.20%200 *75=46154N

res }/mc
V,=23370N <V, =46154N
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Ozel donatiya gerek yok.

6. Aski Donatilan :

T, =V,
vV
A, = d = 23370 =152mm? =1.52cm?
’ 0.70* f,  0.70%220

Secilen donat1 2 kollu etriye 2¢8(2.00cm?) (Poz4)
Kirisin inceltilmis ucundan 0.30d-0.40d uzakliga kadar yayilabilir.

7. Egik Beton Basing Kuvvetinin Yatay Bileseni Olacak 4, Donatisi :

As = Ash

V
A, = d = 23370 =152mm? =1.52cm?
‘ 0.70* f,,  0.70*220

Secilen donat1 2 kollu 1¢10(1.58cm?) (Poz5)

8. Ince ugta egik catlaga kars1 daha dnce hesaplanan Ay, ve A, donatisi

a4 > Vi _o.17 7okbrd = — {23370—0.17*@*200*75}
2/, | 0.70 2%220| 0.70

A, = 50mm?* = 0.50cm?

Secilen donati 2 kollu 3¢8etriye(3.00cm?) (Poz3)

A

1.70.=100cm
yi y

17
308 Poz3 2012Poz6 P2 ,
— q‘h f T /

n

[

2610 Poil ‘ ‘ 3¢8 Poz3
8 Poz4 ‘ i
1410 Poz5

15 253 P 208 Poz4

A
1./71=100Cm

2¢8 Poz2
2012 Poz6

2610 Pozl

1610 Poz5
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7.2 Makas U¢ Bolgesi

Mesnet yiik artirim katsayist TS 9967 den ; k=4/3

Va=26.14 t Ha41=26.14/10=2.614 t

V=4x26.14/3=34.85 t ; Hq=34.85/10=3.485 t
BS20-BCIII

f k=200 kg/cm? (20 MPa) ; fw=4200 kg/cm* (420 MPa) ;
Jfywic=4200 kg/cm? (420 MPa)

b=30 cm

&2 ‘ 66
H
N d }
Vi

2 10 17

L | L

A A A
a=22

1. Mesnet Levhasimin Boyutlandirilmasi :

Elastomer mesnet se¢elim. Kenardan TS9967’ye gore 2 cm igerden olmalidir.

max o, =100 kg/cm22L= 26140 = w=10cm
b*w 26*w

1.2*¥G*s <100 kg/cm?

1.2*10*s <100 = s <833 cm
b*w 26*10

= =8=¢t=0.45¢cm =4.5mm
2t(w+b) 2t(10+26)

s=8 cm secilirse = s =

Elastomer mesnet boyutlar igin;

w=100mm ,b=250mm ,t=4.5mm

2. Inceltilmis ucta egilme ve cekme donatisi :
a=17+5=22 cm
Md:deaJer(h-d)=34850x22+3485(66-62)2780640kgcm=7806.4x1O4 Nmm

36
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% 4
A, = M, _ 78004710 _ g — 4.28cm?
© o 070%f,*d  0.70%420*620
H, 34850

=118mm? =1.18cm?

4= 07057, " 0.7%420
As =Agr+A,=4.28+1.18=5.46 cm’

3. Inceltilmis Ucta Kesme-Siirtiinme Donatis :
A=bxh=30x66=1980cm? ; A=1 ; p=1.4 (TS9967)

C69%A%*F A4 *u 6.9%12%1.98*10° *1.4
v, 348500

U, =5.49>max u, =3.4

ise pe=3.4 alnir.

v, H, 348500 34850
N _

A = = + =363mm?* =3.63cm?
© 0.70*u, 0.70*f, 420*%3.4 0.7*420

* 1y 3k %k %
4 20'6 b h:O.6 300*660

§ = 283mm?* = 2.83cm?
S 420

A =5.46 cm™> A, =3.63 cm®
ise A¢=5.46cm? alinir.

Secilen donati ¢ift kollu 3¢12 (6.78cm?) (Pozl)

4. Inceltilmis Ucun 2/3d Yiiksekliginde En Az iki Sira Yerlestirilen A, Donatisi :

v, 348500

A, = = =116mm?>=1.16cm?
2.0% f *p,  2.1%420%3.4

0.3*b*h 0.3*300*660
Sk 420

=141mm?* =1.41cm?

A, >

Ap=1.41cm? alinir. Segilen donati ¢ift kollu : 3¢8(3cm?)(Poz2)
5. Betonda Ezilme Olmadan Kiris Go¢mesi i¢in :
Vd < I/res

V. = 0205 prg = 0.20%300*580 =535385N
]/mc *

V,=348500N <V, =535385N oldugundan kiris ug kesiti yeterlidir.

6. ince ucta egik catlaga kars1 daha 6nce hesaplanan A, ve A, donatisi :

1 {348500
2%420| 0.70

LI R TN S
2f, L0.70

A, =2 424mm* = 4.24cm?

—0.17*@*300*620}

Secilen donati 2 kollu 3¢10(4.74cm?) (Poz3)



3910 Poz3 %le
N

Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

198 Poz2
13
18 Poz2
198 Poz2 |
13
3914 Pozl |
N 2.5
o [ 14s)
c 10 17/ ‘
ﬂb/\b ﬂ\/
90
10 368 Poz2
92
3¢12 Pozl

N

66

3910 Poz3
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7.3 Sundurma Kirisi U¢ Bolgesi

Mesnet yiik artirim katsayist TS 9967 den ; k=4/3
V41=18.09 t=18090 kg ; H41=18090/10=1809 kg
V4=4x18090/3=24120 kg ; Hyq =24120/10= 2412 kg

f«=200 kg/cm* (20 MPa) ; f,=4200 kg/cm? (420 MPa) ; f'ywi =4200 kg/cm?* (420 MPa)
bw=30 cm

30

20
\%

S0

1. Mesnet Levhasimin Boyutlandirilmasi :

Elastomer mesnet segelim. Kenardan TS9967’ye gore 2 cm igerden olmalidir.

max o, =100 kg/cmzzi— 24120

= =>w=93=15cm
b*w 26*w

1.2*¥G*s<100 kg/cm?

1.2*10*s <100 = s <&8.33 cm
b*w 26*15

— =8=1t=0.6cm =6mm
2t(w+b)  2t(15+26)

s=8 cm secilirse = s =

Elastomer mesnet boyutlar1 i¢in;

w=150mm ,b=210mm ,t=6mm

1. linceltilmis ucta egilme ve cekme donatisi
0.35-0.40d ise 0.3 d=12 cm
a=0.5x15+13+2.5+0.5x12=29 cm
M=V xat+Hy(h-d)=24120x29+2412x(50-47.5)=705510 kgem=7055x1 0* Nmm

39
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% 4
A, = M, __TO5N0 55,2 = 5.050m?
© o 070% f,*d  0.70*420*475
H, 24120

=82mm? = 0.82cm?

A = =
" 0.70* f,  0.7*%420

Ais =A4,+A4,=505+0.82=5.87cm?

3. Inceltilmis Ucta Kesme-Siirtiinme Donatis :

A=bxh=30x50=1500cm? ; A=1 ; p=1.4 (TS9967) Ek.D

6.9% A% A, * 1 6.9%12%1.5%10°*1.4
v, 241200

U, = =6.01>max u, =3.4

He=3.4 alinir.

- v, N H, 241200 N 24120
Y 0.70% u, 0.70*f, 420*3.4 0.7*%420

=251mm?=2.51cm?

I 0.6*b*h 0.6*300*500
t S 420

=214mm? =2.14cm?

Secilen A&=Ay’=5.87cm? alinir.
Secilen donat1 ¢ift kollu 3¢12 (6.78cm?) (Pozl)

4. inceltilmis Ucun 2/3d Yiiksekliginde En Az iki Sira Yerlestirilen Ay, Donatisi :

v, 241200

4, = = =80mm?* = 0.80cm?
2% f *u,  2.1%420%3.4

0.3*pb*h 0.3*300*500
Ah 2 =
o 420

=107mm? =1.07cm?

Ap=1.07 cm?alinir. Se¢ilen donati ¢ift kollu : 2¢8 (2cm?)(Poz2)
5. Betonda Ezilme Olmadan Kiris Gécmesi icin :

vV, <V

res

V.= 0.20£b*d = 0.20%300*475 =438462N

" 7/1116
V,=241200N <V, =438462N oldugundan kiris ug kesiti yeterlidir.

7. Ask1 donatisi :

v, 241200

A, = = =820mm?* =8.21cm?
- 0.70*f,,, 0.70*%420

Secilen donati 2 kollu 4¢12 (9.04cm?) (Poz4)
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8. Egik beton basing kuvvetinin yatay bileseni olacak 4, donatis: :

v, 241200

A, = = =820mm?* =8.21cm?
©0.70*f,  0.70*%420

Secilen donati 2 kollu 2¢16 (8.04cm?) (Poz5)

9. ince ucta egik catlaga kars1 daha 6nce hesaplanan A, ve A, donatisi :

R VI ST Ny S . {241200—0.17*\/%*300*475}
2f,410.70 2*%420 0.70
A = 281mm?* =2.81cm?
Secilen donat1 2 kollu 3¢8 (3.0cm?) (Poz3)
/‘\/ 30 l
308 Poz3
L ﬁ
108 Poz2 | |7
16
16
> 3¢12 Pozl
551 P12 Poz 3¢8 Poz3
30
412 Poz4
216 Pozs
c 15 13 2.5 12
L L L P P
A7 7 I —
268 Poz2
312 Pozl

2616 Poz5

41

4412 Poz4
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7.4 Kren Kirisi U¢ Bolgesi

Mesnet yiik artirim katsayist TS 9967 den ; k=4/3

Vai=31.34 t=31340 kg ; Haq1=1.6x2.67=4.27 t =4270 kg
V=4x31340/3=41787 kg ; H=4x4270/3=5693 kg
Hy=4.27 ton >V /10 =3.134 ton

f«=200 kg/cm?* (20 MPa) ; f,=4200 kg/cm? (420 MPa) ; f'ywik =4200 kg/cm* (420 MPa)

by=25 cm

f—

40
/70
\

d

20 ‘

2 15 3 295 12 ‘
L] A

A 7 A 7

a=19

1. Mesnet Levhasimin Boyutlandirilmasi :

Elastomer mesnet segelim. Kenardan TS9967’ye gore 2 cm igerden olmalidir.

vV, 31340

= =>w=149=15 cm
b*w 21*w

maxo, =100 kg/cm*=

1.2*¥G*s <100 kg/cm?
1.2*10*s <100 = s <8.33 cm

%k %k
b¥w __2VFIS e 0.55¢m = 5.5mm
2t(w+b) 2t(15+21)

s=8 cm secilirse = s =

Elastomer mesnet boyutlar1 igin;

w=150mm ,b=210mm ,t=5.5mm

2. inceltilmis ucta egilme ve cekme donatisi
0.35-0.40d ise 0.3 d=12 cm
a=0.5x15+3+2.5+0.5x12=19 cm
M=V gxat+Hy(h-d)=41787x19+5693x(40-37.5)=808186 kgcm=8082xlo4 Nmm
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M *10*
A, = d = 8082*10 = 733mm? = 7.33cm?
0.70*fyk *d 0.70*%420*375
H, 56930

A4, = = =194mm? = 1.94cm?
0.70* f,,  0.7*420

Ag=A, +A, =733+1.94=927cm?
3. Inceltilmis Ucta Kesme-Siirtiinme Donatis :
A=bxh=25x40=1000cm? ; A=1 ; p=1.4 (TS9967) Ek.D

6.9% ¥ A, *u  6.9%12%1%10° *1.4
v, 417870

U, = =231<maxu, =34
v, H, 417870 56930

A = + = + = 624mm?* = 6.24cm?
© 0.70*u, 0.70*f, 420%2.31 0.7*420

% 1y 3k * %k
A> 0.6*b*h _ 0.6*250%400
’ S 420

=143mm? =1.43cm?

Secilen A—=A;’=9.27cm?
Secilen donat1 ¢ift kollu 3¢p14 (9.24cm?) (Pozl)

4. inceltilmis Ucun 2/3d Yiiksekliginde En Az iki Sira Yerlestirilen Ay, Donatisi :

v, 417870

A4, = = =391Imm? = 3.91cm?
204 Fu,  2.1%220%2.31

S 0.3*b*h 0.3*250*400

A, =136mm?* =1.36cm>
Sk 220
* ] * %k 95() *
4> 0.3*b*h _0.3%250*400 _ L36mm? = 1.36¢m?
fvwk 220

Ap=3.91cm?= se¢ilen donat1 ¢ift kollu : 2¢12(4.52cm?)(Poz2)
5. Betonda Ezilme Olmadan Kiris Go¢mesi i¢in :

V,<V

res

V.= 0.20&17 *d = 0.20%250 *375=288462N

res ymc
V,=417870N >V,

res

=288462N oldugundan kirisin ucuna 6zel donat1 konacaktir.

Eger V&>V, 1se kirisin mesnet kosesini korniyerle donatmak ve olusabilecek iki cesit catlaga
kars1 donatilan1 yerlestirmek gerekir. Donati ve mukavemet hesab1 yapilirken arttirilmis hesap yiikleri

1.15 degerinde bir ek katsayi ile arttirtlmalidir. (TS 9967)
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6.9% 2% A *

Hey =
? (As] + An)*fyk
o ) o8
Asf+An:V" SOSO+ d
/ue vk fyk
.V, *Cos20 V. +H,
pyLaZCos20 oy Vet
/Lle ‘ fyk
v (6.9% 2 * A, * 1) f  (6.9% A2 * A, * )
e2 * ' - * !
Vi +H,)* [ V, +H,)
veya
6.9%A2* 4, *u
/’le2

Ay AR S

6. Ozel Donatih Kiris Ucu Hesabn :
V,=1.15x471870=480551N , H ,=1.15x56930=65470N
a) 1 nolu catlak icin donat1 hesabi1(TS9967 Sekil 7 ) :
A =bxw/Sin0=250x150/Sin20=109643mm?

6.9% %A, *u  6.9%1>*109643*1.4
V, *Cos20 480551*0.940

M, = =235<maxyu, =34

A=1;u=1.4(TS9967 Ek-1)
AstAr=4.59+1.56=6.15cm*=4¢14(6.16cm?) (Poz6)
Korniyerle baglaniyor.
Nerviirlii gubuklarda kenetlenme boyu
TS 500°den 1,=0.12xfyqx¢/f1q=0.12x3650x¢p/11=39.8¢ = 40$p>20¢
b) 2 nolu catlak icin donati hesabu :
$12 icin [,=40x1.2=48cm
Acrn=1.7x1pxb=1.7x480x250=204000mm?
_69% 2% A, *u

Her V. +H,
.V, *Cos20 *0.
y =V os =480551 0940=192220N
M, 2.35
%12 % *103 *
_6.9%12*¥204¥10° 14 . o

Her = (459 4156) * 420

veya

44
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6.9%12%204*10° *1 .4
- —765>maxu =34=u =34
Her 192220 + 65470 He He

_V,+H, 192220+65470
M un* S 3.4%420

=437mm? = 4.37cm?

veya
A, +A)* *
M:( ot A)* [ _ (459+156) 4202180mm2
1 o 3.4%420
ES % E S E S %k
i Asm=0'9 (1.74,)*b _0.9%1.7%480%*250 _ BT — 43T emp?
fi 420

= A4, =4.37cm?

= ¢ift kollu 2¢12(4.57cm?) (Poz7)

Kiris ucunda 2W=2x15=30cm genisligindeki bolgeye konacaktir.

Kiris agikligr 1=758cm

1/h=758/70=10.8>7 oldugundan kirisin u¢ kesitine A, donatisinin konmasina gerek yok.

7. Aski1 donatisi :

V, 417870

A, = = — 1421mm? = 14 21cm?
0.70% £, 0.70%420

Secilen donati1 4 kollu 4¢12(18.08cm?) (Poz4)

8. Egik beton basing kuvvetinin yatay bileseni olacak 4, donatis :

v, 417870

A, = - =1421mm? =1421cm?
M070% £, 0.70%420

Secilen donat1 2 kollu 2¢22(15.20cm?) (Poz5)

9. ince ucta egik catlaga kars1 daha 6nce hesaplanan A, ve A, donatisi :

4> 1 v,
© 2/, 0.70

A, = 626mm*> = 6.26cm>

1 [417870

—0.17*+/20 *250*375
2%420| 0.70 V20 }

~0.17/1,, *b*d}z

Secilen donat1 2 kollu 3¢p12(6.78cm?) (Poz3)

T,=H, =65470N
T, 65470 _

A, = = = 52mm* = 0.52cm?
3*fu  3%420

Secilen donat1 110 (Poz8)
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20

"
3¢12 Poz3
198 Poz2 | |!°7
12,5
40 b 148 Poz2
AOVA YOS — 1410 P! [ 12,5
1011{ —
ﬂ 3614 Pozl 3¢12 Poz3
10 70
f— 4412 Poz4
2 15 /
) — 2022 Poz5
25 12
bt
2¢12 Poz2
4¢14 Pozl

2022 Poz5

A 14 POZ6

3¢12 Poz4



Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER 47

8 ANA CERCEVEYE GELEN KREN YUKLERI

8.1 Kren Konsoluna Gelen Yiiklerin Tayini:

Kren konsolu zati agirligir (b=40cm)

R=0.40(0.20+0.40)x0.5x0.30x0.25=0.09ton

8.2 Kren Kirisi Yiikleri:

Kren kirisi zati agirlik ¢6ziimiinden maksimum toplam mesnet reaksiyonu olarak alinir.
Ro=2A,=2x1.30=2.60ton

P=R +R¢=2.69ton

8.3 Faydah Kren Yiikleri:

Kren kirisi ana ylikleme ¢oziimiinden maksimum bir tek reaksiyon olarak alinir.
Pimax=A,=18.66ton Pymin=B,=8.08ton

Kren konsolu yiikleri: P,=2.69ton  P,=18.66ton

8.4 Kren Yiiklerinin Enine Tesiri:

Fren ve darbe tesirleri sonucu olusan yiiklerdir ve ana tasiyici ¢cer¢eve tarafindan karsilanirlar.
Hmax=A,/10=1.866ton

Humin=B,/10=0.808ton

8.5 Kren Yiiklerinin Boyuna Tesiri:

Vimax=Ay/7=2.67ton

Vmin=By/7=1.15ton

Betonarme kren kirisi i¢in bu eksenel basing 6nemli olmayip ithmal edilebilir.(Vmax , Vimin )

e=375
20 175

P~18.66ton
P=c.69ton

Hu=1.8661
e on

x
O
¥

-

125 S

—L
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DOSEME PANELI HESAPLARI
Bl
N N i
nN— | === é *****************************************
5
v w A ~
= % 0815 L=7%cm
-
;
800
9[
ai
A-AKESITI
DOSEME HESABI :
Programlayan : Rifat SEZER Hazirlayan: Rifat SEZER
BS20-
Malzeme : S420 fywk 4200 kg/cm2
Ec 285000  kg/cm2 2850000 t/m2 fck 200 kg/cm2
Doéseme Boyutlari : fyk 4200 kg/cm2
Plak genisligi (B) : 2.25 m fcd 0.153846 kg/cm2
Plak uzunlugu (A) : 7.75 m fctd 0.011966 kg/cm2
Enine dogrultuda plak acikliklari : ymc 1.3
1) Konsol boyu = 0.625 m yms 1.15
2) Orta agikhk = 1 m fyd 3.652174 t/cm2
Kaplama+siva (gk) = 0.15 t/m2 fywd 3.652174 t/lcm2
Hareketli yik (q) = 0.2 t/m2 Nervir Boyutlari :
Doseme Yiikleri Hesabi : b 112.5 cm
h 35 cm
1) Plak yiik analizi : (1.4g+1.q) (Yerinde) hf 10 cm
g1=(go+gk)= 0.4 t/m2 bwi 11.5 cm
pd1=1.4*g1+1,6q= 0.88 t/m2 bwa 8.5 cm
2) Nervir yiik analizi (zati yiik igin): bwort 10 cm
Bir nervdr icin : (Tasima) hg 25 cm
g2= 0.5125 t/m d 32 cm
pd2=1.4*g2= 0.7175 t/m df 8.5 cm
3) Nerviir yiik analizi (zati+hareketli yiik
igin): (Yerinde)
g2= 0.5125 t/m
q= 0.225 t/m
pd3=1.4*g2+1,6q= 1.0775 t/m

Doéseme Donati hesaplari :

10 25

]

15
885 85 L) 5675 |

rd

[ro—

00—\

wy

[

Nej

w

7| _ N
B-BKESITI

48

225




Mesnet momenti :

Donati hesabi :

Secilen donati :
Dagitma donatisi :

Secilen donati :
Dagitma donatisi :

Donati hesabi :
a) Mesnette :
b) Aciklikta :

Secilen donati :
Saglanan donati alani;

Nervir acikligi :La=
Aciklik momenti
Mesnet reaksiyonlari :

Donati hesabi :

Segcilen donati :

Saglanan donati alani:

Kayma Hesabi :

tcm

tm

cm2
cm2

cm2
cm2

¢
¢

1.61
4.54

Mm=
Ma=
Ay=By=

t

bw=
fyd=
cm2

cm2
2

1.57

t/m

7.75
Ma=
Ay=By=

t
t
bw=
fyd=
cm2

9.0432

cm

t/cm?2
4175313 t
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1) Enine dogrultuda plak donati hesabi (Pd1=1.4g1+1.6q i¢in) :
Mesnet reaksiyonlari

Ayd=Byd= 0.99

Asmin=

8
8

Asmin=
S:

8

8

2) Boyuna dogrultuda nerviir donati hesabi (Pd2=1.4g2
(D6semenin Tagima durumu igin)
Konsol boylarinin hesabi (Mm=Ma ) :
konsol boyu (a) =
Orta aciklik (lo) =
Mesnet momenti :
Aciklik momenti
Mesnet reaksiyonlari :

m
m
92.42383
92.42383
2.780313
Vasag=
10
3.652174
Asmev=

¢
¢

cm2

3) Boyuna dogrultuda nerviir donati hesabi (Pd3=1.4g3+1.6q i¢in):

Pd3qg=
m
808.9668
4.175313
Vaq=

b=

10
3.652174

¢
¢

cm2

fctd=

0.871875 t

0.011966 t/cm2

0.88 t/m

smax= 15 cm
cm

smax= 15 cm
cm

Ao= 0.5024 cm2
t/m

32 cm

ilave donati gerekmez

Ao= 0.79 cm2
pd3= 1.0775 t/m
hf= 10 cm
32 cm

Ao= 4.52 cm2

fywd= 3.652174 t/cm2
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Ver= 2.489016 t
Vmax= 10.83077 t
Vmax>Vd>vcr ise kayma hesabi gerekir.

Asw/s= 0.018688 min Asw/s= 0.00983 ise Asw/s= 0.018688 alinir.
[0} 8 icin Asw= 1.00 cm2 s= 54 cm
d/2= 16 cm
Etriye : ¢ 8 / 16
315D
31D
s £ - - L 7 - - /- - - - 7T - - - 3
o 1\ /| \: il s 15
58.25 . 8.5 | 91.5 . 8.5 | 58.25
T 1 T i
225
1S 15
= =15 = =15
S S
=2 =2 32 =2
S5 S
80
T
™
@B/ 15 L=/6
@8/ 15 L=/6
2024 [=/6
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10 DOSEME L KiRiS HESAPLARI

o 17 117|910
ol I |
093
394 I=50am
2010 [550an
32 [50an
3914 S =2
\ 7
D—O7
= etriye: ¢ 10 /17
110
* o
322 ﬁ
® & o Y o etriye:® 8 /30
| =20 |
L KiRiS HESABI :
Rifat
Programlayan : Rifat SEZER Hazirlayan: SEZER
DOSEME KENAR KIiRiS HESABI
L kiris boyutlan :
bw 25 cm h 60 cm
Lnet 5.53 m Duvar yuku 0.25 t/m2
Duvar net
yuksekligi= 2.5 m d' 4 cm (pas payl)

Govde kisa konsolu boyutlari: Malzeme: BS20-S420



h
Ic
a
Vg
Vq

vd
d

30

15

9
1.985938
0.871875

4175313
27

Doéseme boyutlar :

bk 62.5
s 100
bo 8.5
bk+(bo+h)/2=
bo+h= 38.5
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cm konsol yUksekligi

cm konsol boyu

cm tekil yukin gévdeye mesafe.
t (déseme)

t (déseme)

t

(déseme) 41753.13 N
cm

cm nervirin kenara mesafesi
cm iki nerviir arasi mesafe
cm nervlr alt ucu genisligi
81.75 cm

cm

A) GOVDE KISA KONSOLU HESABI :
1) s>bo+h igin :

s= 100 cm>bo+h= 38.5 cm
Vres1= 142448.7 N 14244.87 kg
Vres2= 1349959 N 13499.59 kg
Vres1>Vres2 ise Vres= 142448.7 N alinir.
Vd= 4175313 N < Vres= 142448.7
2) s<bo+h igin :

s= 100 cm>bo+h= 38.5 cm
Vres1= 0 N 0 kg
Vres2= 0 N 0 kg
Vres1<Vres2 ise Vres= 0 N alinir.
Vd= 0 N > Vres= 0
Sonug: Vres= 142448.7 N alinir. Vd=

Govde kisa konsolu donati hesabi :
a) Kisa konsol etriye hesabi :
1)Vd<Vres igin donati hesabi :

Vd=
fywk=
As=

41753.13
420
142.0174

1 migin As=

Etriye :
S:

71

Saglanan donati

alani:

N < Vres= 142448.7
N/mm2
mm2= 1.420174 cm2
1.420174 cm2/m

o 8 icin

® 8 /
cm <=h= 30

<=30cm 30

1.420174 cm2

2)Vd>Vres igin donati hesabi :

Vd=
fyk=

d=
As1=
A=

pe=
As2=
ise As=

41753.13
420

270

0

1
0
0
0

1 migin As=

Etriye :

N < Vres= 142448.7
N/mm2 = 300
mm = 90
mm2= 0 cm2
yu= 1.4
< 34 ise

mm2= 0 cm2 >
cm2 alinir.
0 cm2/m

o 8 igin

® 8 /

fck
fyk
fywk
Ec
fctk

fcd
fctd
fyd
fywd
fck
fyk
fywk
fctk

200

4200
4200
285344
15.55635

0.153846
0.011966
3.652174
3.652174
20

420

420
1.555635

kg/cm2
kg/cm2
kg/cm2
kg/cm2
kg/cm2

t/cm2
t/cm2
t/cm2
t/cm2
N/mm2
N/mm2
N/mm2
N/mm2

N ise kesit boyutlari yeterlidir.

N

41753.125 N

N

Ao= 0.5024
30 (iki kollu)

cm

cm

N

mm s=

mm

Acr= 300000

max pe= 3.4

pe= 3.4

0 cm2

Ao= 0.5024

0 (iki kollu)

cm2

1000

mm2

alinir.

cm2

mm

52
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s= 0 cm <=h=
<=30 cm

Saglanan donati

alant: 0 cm2

b) Kirig gévdesi ilave etriye hesabi :

Vd= 41753.13 N fywk=

Ash= 184.62 mm?2 1.85

Ash/2= 0.92 cm2 ( tek kol igin)

1 migin Ash/2= 0.92 cm2/m

o 8

Etriye : o 8

s= 109 cm <=h=
<=30 cm

Saglanan donati

alani: 0.923113 cm2

30 cm
420 N/mm2
cm2
icin Ao= 0.5024
/ 30 (iki kollu)
30 cm

53

cm2

* Ash donatisi kesme ve burulmaya karsi hesaplanan kiris donatisina eklenecektir.
* Ash donatisi, nervlr ekseninden nervir eksenine olan araliJa esit olarak yerlestirilecektir.
Ancak her durumda * Ash' in en az yarisi bo+h araliginda bulunacaktir.

bo+h= 38.5 cm igcin en az donati : 0.3553986 cm2
o 8 icin Ao= 0.5024
Donati: 1 o 8 veya o 8
Saglanan donati
alant: 0.355399 cm2
Alindaki boyuna donati:
Al= 133.0714 mm2= 1.330714 cm2
o 10 icin Ao= 0.785
Donati: 2 o 10
Saglanan donati
alant: 1.330714 cm2
B) L KIiRIiS HESABI:
bw= 25 cm fcd= 0.153846 t/cm2 fyd=
h= 60 cm fctd= 0.011966 t/cm2 fywd=
Lnet= 5.53 m = 56 cm
Vg= 1.985938 t(doseme) Vg= 0.871875 t(doéseme) Vd=
L Kiris yilik analizi : s= 100
Kirig zati agirhgi = 0.375 t/m Nervlr sayisi : ner=  5.53
Duvardan = 0.625 t/m Déseme sayisi = 3
g= 1 t/m atbw/2= 21.5 cm
Doéseme yuku: pd1= 4.175313 t/m Kiris Mesnet Reaksiyonlari :
Kiris yukul: pg= 2.99 t/m Vg= 8.27 t
Kiris yukul: pg= 0.87 t/m Vag= 2.41 t
Kiris yiki: pd = 5.58 t/m Vd= 15.434 t
Md= 21.33018 tm= 2133.018 tcm
Td= 89.76922 tcm/m (burulma momenti)
Mr=Md
A= -1.63462 B= 183.07692 C=
al=k1c= 13.2087 cm A=B"2-4AC= 19570.51
Mr= 2133.018 tcm As= 11.82373 cm2
Yaklasik olarak : As1= 11.58811 cm2
o 22 icin Ao= 3.7994
Donati: 3 o 22
Saglanan donati
alant: 11.82373 cm2
Basing donatili hesap: ® 14 icin Ao=
3 o 14 icin As'=

cm2

cm2

3.652174 t/cm2
3.652174 t/cm2

4.175313 t(déseme)

cm (iki nervir aras1 mesafe)

adet
adet

-2133.02
>0

cm2

1.5386
4.6158

cm2
cm2



Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

54

Mr=Md Ms'= 876.6006 tcm
A= A= -1.63462 B= 183.07692 C= -1256.42
al=k1c= 7.344391 cm A=B"2-4AC= 25302.12 >0
Mr= 1256.417 tcm As= 11.19011 cm2
Yaklasik olarak : As1= 6.825773 cm2

o 22 icin Ao= 3.7994 cm2
Donati: 3 o 22
Saglanan donati
alant: 11.19011 cm2
L Kiris Kayma Hesabi :
Vd= 12.3039 t(mesnet yiziinden d mesafede)
Ver= 10.88944 t
Vmax= = 47.38462 t
Vmax>Vd>Vcr kayma hesabi gereklidir.
Asw/s=  0.017565 ¢ 10 icin Ao= 0.785 cm2

cm ise
s= 89.38428 cm<d/2= 28 s= 28 cm
Etriye : o 10 / 28 (cift kollu)
Vr=Vc+Vw = 22.35727 t>Vd= 12.3039 t
L Kiris Burulma Hesabi :
Vd= 12.3039 t fyd= 3.652174 t/cm2 fywd= 3.652174 t/cm2
Td= 89.76922 tcm fctd= 0.011966 t/cm2 fcd= 0.153846 t/cm2
bw= 25 cm h= 60 cm = 56 cm
bk= 17 cm hk= 52 cm
Ae= 884 cm2 Ue= 138 cm
Burulma icin sekil katsayisi : S= 16875 cm3
Burulma gatlama momenti Ter= 201.9334 tcm
Ver= 10.88944 t Vc=0,8Vcr = 8.7115555 t
y =(Vd/Ver) 2+(Td/Ter)y2= 1.47428 >1,0ise burulma hesabi gerekir
Y= 1.47428 >1,0ise kesit catlamistir
T= 14.10816 kg/cm2
Tmax= 38.46154 kg/cm2 >T= 14.10816 kg/cm2 ise kesit boyutlar yeterlidir.
min pwo= 0.000707 ise min Ao/s= 0.0176657
min Asl= 1.253604 cm2
Burulma donatisi hesabi : Vcer= 10.88944 t Vd= 12.3039 t
V= 8.711556 t Td= 89.76922 tcm
Ao/s= 0.022685 ise Ao/s= 0.022685 alinir.
o 10 Etriye igin Ao= 0.785 cm2

Etriye araligi (s)= 34.605 cm
d/2= 28.00 cm Ue/8= 17.25 cm ise smax= 17.25 cm alinir.
smin= 3.5 cm
Secilen etriye araligi: s= 17.3 cm
Etriye o 10 / 17
Vr=Vc+Vw = 27.326 t>Vd= 12.3039 t
Egilme + Burulma igin toplam boyuna donati :
Asl= 1.918549 cm2ise Asl= 1.918549 cm2 Egilme donatisina eklenecektir.
Buna gore toplam egilme donatisi alani Ast= 13.108654 cm2

o 22 icin Ao= 3.7994 cm2
Secilen Donati : 3 o 22
Saglanan donati
alan: 13.10865 cm2
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11 DOSEME TERS T KiRiS HESAPLARI

4 25/25)25] ¢10
O
553
304 [=550cm
2010 [=550cm
342 [=550cm
=
3214 r 22 75
3—7
-
7
etrive v 10 /15
2
‘ 8
()
= — - ~
qu 322 & 7 2
2
47 etrive: ©38./30
2D 7
TERS T KiRIiS HESABI :
Rifat
Programlayan : Rifat SEZER Hazirlayan: SEZER
DOSEME ORTA KiRiS HESABI
T kiris boyutlar :
bw 55 cm h 60 cm
Lnet 5.53 m Duvar yuku 0.25 t/m2
Duvar net
yuksekligi= 2.5 m d' 4 cm (pas payl)
BS20-
a) Sag govde kisa konsolu boyutlar:: Malzeme: S420
h 30 cm konsol yiksekligi fck 200 kg/cm?2
Ic 15 cm konsol boyu fyk 4200 kg/cm2
a 9 cm tekil yukin gévdeye mesafe. fywk 4200 kg/cm2
Vg 1.985938 t (doseme) Ec 285344  kg/lcm2
Vq 0.871875 t (dbseme) fctk 15.55635 kg/cm2
vd 4175313 t 41753.13 N fcd 0.153846 t/cm2
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d 27 cm fctd 0.011966
Sag déseme boyutlan : fyd 3.652174
bk 62.5 cm nervirtn kenara mesafesi fywd 3.652174
s 100 cm iki nervlr arasi mesafe fck 20
bo 8.5 cm nervdr alt ucu genisligi fyk 420
bk+(bo+h)/2= 81.75 cm fywk 420
bo+h= 38.5 cm fctk 1.555635
b) Sol gévde kisa konsolu boyutlari:
h 30 cm konsol ylUksekligi
Ilc 15 cm konsol boyu
a 9 cm tekil yukin gévdeye mesafe.
Vg 1.985938 t (doseme)
Vq 0.871875 t (déseme)
Vvd 4175313 t 41753.13 N
d 27 cm
Sol dégseme boyutlar :
bk 62.5 cm nervlrin kenara mesafesi
S 100 cm iki nervlr arasi mesafe
bo 8.5 cm nervlr alt ucu genisligi
bk+(bo+h)/2= 81.75 cm
bo+h= 38.5 cm
A) GOVDE KISA KONSOLU HESABI :
a) Sag govde kisa konsolu hesaplar :
1) s>bo+h igin :
s= 100 cm>bo+h= 38.5 cm
Vres1= 142448.7 N 14244.87 kg
Vres2= 1349959 N 13499.59 kg
Vres1>Vres2 ise Vres= 142448.7 N alinir.
Vd= 4175313 N < Vres= 142448.71 N ise kesit boyutlari yeterlidir.
2) s<bo+h igin :
s= 100 cm>bo+h= 38.5 cm
Vres1= 0 N 0 kg
Vres2= 0 N 0 kg
Vres1<Vres2 ise Vres= 0 N alinir.
Vd= 0 N > Vres= 0 N
Sonug: Vres= 142448.7 N alinir. Vd= 41753.13 N
Sag govde kisa konsolu donati hesabi :
1)Vd<Vres i¢in donati hesabi :
Vd= 4175313 N < Vres= 142448.71 N
fywk= 420 N/mm2
As= 142.0174 mm2= 1.420174 cm2
1 migin As= 1.420174 cm2/m

® 8 icin Ao= 0.5024 cm2
Etriye : o 8 / 30 (iki kollu)
s= 71 cm <=h= 30 cm

<=30 cm

Saglanan donati
alant: 1.420174 cm2
2)Vd>Vres icin donati hesabi :
Vd= 41753.13 N < Vres= 142448.71 N
fyk= 420 N/mm2 = 300 mm s= 1000
d= 270 mm a= 90 mm
As1= 0 mm2= 0 cm2 Acr= 300000 mm2
A= 1 p= 1.4 max pe= 3.4
ue= 0 < 3.4 ise ue= 3.4 alinir.

t/lcm2
t/lcm2
t/cm?2
N/mm2
N/mm2
N/mm2
N/mm2

mm

56
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As2= 0 mm2= 0 cm2 > 0 cm2
iseAs= O cm2 alinir.
1 migin As= 0 cm2/m
o 8 igin Ao= 0.5024 cm2
Etriye : o 8 / 0 (iki kollu)
s= 0 cm <=h= 30 cm
<=30 cm
Saglanan donati
alani: 0 cm2
b) Kirig gévdesi ilave etriye hesabi :
Vd= 41753.13 N fywk= 142448.71 N/mm2
Ash= 184.62 mm2 1.85 cm2
Ash/2= 0.92 cm?2 ( tek kol igin)
1 migin Ash/2= 1.48 cm2/m
o 8 icin Ao= 0.5024 cm2
Etriye : o 8 / 30 (iki kollu)
s= 68 cm <=h= 30 cm
<=30 cm

Saglanan donati

alant: 1.476981 cm2

* Ash donatisi kesme ve burulmaya karsi hesaplanan kiris donatisina eklenecektir.

* Ash donatisi, nervlr ekseninden nervir eksenine olan araliga esit olarak yerlestirilecektir.
Ancak her durumda * Ash' In en az yarisi bo+h araliginda bulunacaktir.

bo+h= 38.5 cm icin en az donati : 0.568638 cm2
® 8 icin Ao= 0.5024 cm2
Donati: 1 ® 8 veya o 8 | 34.0
Saglanan donati
alani: 0.568638 cm2
Alindaki boyuna donati:
Al= 133.0714 mm2= 1.3307143 cm2
o 10 icin Ao= 0.785 cm2
Donati: 2 o 10
Saglanan donati
alant: 1.330714 cm2

b) Sol govde kisa konsolu hesaplar :
1) s>bo+h igin :

s= 100 cm>bo+h= 38.5 cm

Vres1= 142448.7 N 14244.87 kg

Vres2= 1349959 N 13499.59 kg

Vres1>Vres2 ise Vres= 142448.7 N alinir.

Vd= 4175313 N < Vres= 142448.71 N ise kesit boyutlari yeterlidir.
2) s<bo+h igin :

s= 100 cm>bo+h= 38.5 cm

Vres1= 0 N 0 kg

Vres2= 0 N 0 kg

Vres1<Vres2 ise Vres= 0 N alinir.

Vd= 0 N > Vres= 0 N

Sonug: Vres= 142448.7 N ahnir. Vd= 41753.13 N

Sol govde kisa konsolu donati hesabi :
1)Vd<Vres igin donati hesabi :

Vd= 4175313 N < Vres= 142448.71 N
fywk= 420 N/mm2
As= 142.0174 mm2= 1.420174 cm?2
1 migin As= 1.420174 cm2/m
® 8 icin Ao= 0.5024 cm2

Etriye : o 8 / 30 (iki kollu)
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s= 7 cm <=h= 30 cm

<=30 cm
Saglanan donati
alant: 1.420174 cm2
2)Vd>Vres igin donati hesabi :
Vd= 41753.13 N < Vres= 142448.71 N
fyk= 420 N/mm2 = 300 mm s= 1000 mm
d= 270 mm = 90 mm
As1= 0 mm2= 0 cm2 Acr= 300000 mm2
A= 1 p= 1.4 max pe= 3.4
pe= 0 < 3.4 ise pe= 3.4 alinir.
As2= 0 mm2= 0 cm2 > 0 cm2
iseAs= O cm2 alinir.
1 migin As= 0 cm2/m

o 8 icin Ao= 0.5024 cm2

Etriye : o 8 / 0 (iki kollu)
s= 0 cm <=h= 30 cm

<=30 cm
Saglanan donati
alant: 0 cm2
b) Kirig gévdesi ilave etriye hesabi :
Vd= 41753.13 N fywk= 420 N/mm2
Ash= 184.62 mm2 1.85 cm2
Ash/2= 0.92 cm?2 ( tek kol igin)
1 migin Ash/2= 0.92 cm2/m

o 8 icin Ao= 0.5024 cm2

Etriye : o 8 / 30 (iki kollu)
s= 109 cm <=h= 30 cm

<=30 cm

Saglanan donati
alan: 0.923113 cm2

* Ash donatisi kesme ve burulmaya karsi hesaplanan kiris donatisina eklenecektir.
* Ash donatisi, nervir ekseninden nervir eksenine olan araliga esit olarak yerlestirilecektir.
Ancak her durumda * Ash' In en az yarisi bo+h araliginda bulunacaktir.

bo+h= 385 cm icin en az donati : 0.355399 cm2
o 8 igin Ao= 0.5024 cm2
Donati: 1 o 8 veya o 8 /| 54.4
Saglanan donati
alant: 0.355399 cm2
Alindaki boyuna donati:
Al= 133.0714 mm2= 1.3307143 cm2
o 10 icin Ao= 0.785 cm2
Donati: 2 o 10
Saglanan donati
alant: 1.330714 cm2

B) TERS T KiRiS HESABI :

bw= 55 cm fcd= 0.1538462 t/cm2 fyd= 3.652174 t/lcm2
h= 60 cm fctd= 0.0119664 t/cm2 fywd= 3.652174 t/cm2
Lnet= 5.53 m = 56 cm

Vgsag= 1.985938 t(doseme) Vqsag= 0.871875 t(déseme) Vdossag= 4.175313 t
Vgsol= 1.985938 t(doseme) Vgsol= 0.871875 t(déseme) Vdossol=  4.175313 t

Ters T Kirig yuik analizi : ssag= 100 cm (iki nervir arasi mesafe)
Kirig zati agirhgi = 0.825 t/m Nervur sayisi:nersag= 6 adet

58
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Duvardan = 0.625 t/m Déseme sayisi:nsag= 3 adet
g= 1.45 t/m asag+bw/2 36.5 cm
ssol= 100 cm (iki nervur arasi mesafe)

Déseme yuki: pd1= 4.530176 t/m Kiris Mesnet Reaksiyonlari :
Kiris yukul: pg= 5.759448 t/m Vg= 15.92 t
Kiris yuku: pg= 2 t/m Vqg= 5.53 t
Kiris yiki: pd = 11.26 t/m Vd= 31.136 t
Kirig yuki: pd = 6.560176 t/m Nervur sayisi:nersol= 6 adet
Md= 25.07701 tm= 2507.701 tcm Déseme sayisi:nsol= 3 adet
Td= 0 tcm/m (burulma momenti)  asol+bw/2 36.5 cm
Mr=Md
A= -3.596154 B= 402.7692 C= -2507.7
al=k1c= 6.617095 cm A=B"2-4AC= 126150.7 >0
Mr= 2507.701 tcm As= 13.031193 cm2
Yaklasik olarak : As1= 13.62366 cm2

o 22 icin Ao= 3.7994 cm2
Donati: 3 o 22
Saglanan donati
alant: 13.03119 cm2
Basing¢ donatili hesap: o 14 icin Ao= 1.5386 cm2

3 ® 14 icin As'= 4.6158 cm2

Mr=Md Ms'= 876.6006 tcm
A= A= -3.596154 B= 402.7692 C= -1631.1
al=k1c= 4.207801 cm A=B"2-4AC= 138760.3 >0
Mr= 1631.101 tcm As= 12.902316 cm2
Yaklasik olarak : As1= 8.861327 cm2

o 22 icin Ao= 3.7994 cm2
Donati: 3 o 22
Saglanan donati
alant: 12.90232 cm2
Ters T Kirig Kayma Hesabi :
Vd= 14.46519 t (mesnet ylzinden d mesafede)

Ver= 23.95678 t
Vmax= 104.2462 t

Ver<Vd ise min kayma donatisi yeterlidir

Asw/s=  -0.02298 ¢ 10 icin Ao= 0.785 cm2

S= -68.3156 cm<d/2= 28 cmises= 28 cm

Etriye : o 10 / 28 (cift kollu)

Vr=Vc+Vw = 35.4246  t>Vd= 14.465189 t

Ters T Kirig Burulma Hesabi :

Vd= 14.46519 t fyd= 3.6521739 t/cm2 fywd= 3.652174 t/icm2
Td= 0 tcm fctd= 0.0119664 t/cm2 fcd= 0.153846 t/cm2
bw= 55 cm h= 60 cm = 56 cm
bk= 47 cm hk= 52 cm

Ae= 2444 cm2 Ue= 198 cm

Burulma icin sekil katsayisi : S= 81675 cm3

Burulma ¢atlama momenti Ter= 977.35755 tcm

Ver= 23.95678 t Vc=0,8Vcr = 19.16542 t

y =(Vd/Ver)*2+(Td/Ter)A2= 0.364579 <1,0 ise min. burulma donatisi yeterlidir.

y= 0.364579 <1,0 ise kesit catlamamistir.

T= 4.69649 kg/cm2

Tmax= 38.46154 kg/cm2 >T= 4.6964899 kg/cm2 ise kesit boyutlar yeterlidir.
min pwo= 0.000491 ise min Ao/s= 0.027031

min Asl= 0 cm2

Burulma donatisi hesabi : Vcer= 23.956778 t Vd= 14.46519 t
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Ve= 19.16542 t Td= 0 tcm
Ao/s= 0 ise Ao/s= 0.0270313 alinir.

o 10 Etriye igin Ao= 0.785 cm2
Etriye araligi (s)= 29.040 cm
d/2= 28.00 cm Ue/8= 24.75 cm ise smax= 24.75 cm alinr.
smin= 3.5 cm
Segilen etriye araligi: s= 24.8 cm
Etriye o 10 / 25
Vr=Vc+Vw = 32.13912 t>Vd= 14.465189 t
Egilme + Burulma igin toplam boyuna donati :
Asl= 0 cm2 ise Asl= 0 cm?2 Egilme donatisina eklenecektir.
Buna gore toplam egilme donatisi alani Ast= 12.90232 cm2

o 22 icin Ao= 3.7994 cm2

Segcilen Donati : 3 o 22
Saglanan donati
alant: 12.90232 cm2

12 CERCEVE HESAPLARI

P=9.48t0n Ps=948ton
P:=06.93ton P.=8.04ton P.=8.04ton
Ps~6.93ton P.=524ton
L sﬁ gﬁ
Pea.24ton P.=18.66t0n P.=2.69ton
— Puwa=2.69t0onN Pwex=8.081t0on 2.25m
291m - P~15.92t Ps=8.27ton Y
P=827t0n o oatton | T 1866ton 0808ton—> 1 T
P.=2.41ton P.=5.53t0n P=241ton / /
V=26 /ton
Vo= 1,19T0N 785 m
_ V ‘
3.50m | Kenar konsol acikhiklar=40cm Oxta konsol acikliklar=50 cm Kenar konsol acikliklar=40cm 560m
Kolon:40/50 Kolon:40/70 Kolon:40/70
Em L 6m
7
12m 18m

SAP2000’de sistem ii¢ boyutlu olarak ¢6ziilmek istenirse, makas I kesit baslangi¢ noktasindan boliinerek,
makasin dikdortgen ve 1 kesit kismi degisken olarak tamitilir. Sundurma kirisi ve kren kirisinin
dikdortgen kismi ve I kesit kismi ayr1 ayri tamitilir.  Arakat kisa konsolu harig, diger kisa konsollar

degisken kesitli olarak tanitilir. Arakat doseme kirisi konsollar1 sabit kesitli olarak alinir.
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Ayrica, yukaridaki yiikler altinda Excel’de ¢oziilerek asagida verilen kesit tesirleri bulunabilir. Bu 6rnekte

bu yol izlenmistir.

13 KOLON KESIT TESIRLERININ HESABI

13.1 Sundurma Kenar Kolon Analizi

Rifat
Programlayan : Rifat SEZER Hazirlayan : SEZER
KENAR KOLON ANALizZi :
Kolon No :
Kolon Yuksekligi (H) 6.41 m Kolon Kesit Boyutlari : Malzeme :
Cerceve araligi (Lay) 8 m h 50 cm Beton C20
Cerceve acikhgi (Lax) 6 m b 40 cm fck(N/mmz) 20
Kolon Atalet Momentleri : Ix 0.0041667 m* Ec(N/mm?®) 28534
ly 0.0026667 m* Ec(tm?) 2853400

Kisa Konsol Yiikleri :
a) Makas veya list kisa konsolu :

Makas Durumu (Var=1/Yok=0) : 1
Ust Konsolunun Kolon Alt Ucuna Uzakhg@i (Hi) 6.41 m
Kisa Konsol Net Acikhgi (Ln) 30 cm
Kisa konsolda tekil yikun kolon yiziine uzakhg (ay) 15,5 cm
Kisa Konsol Hesap Acikhgi (Lh) 40.5 cm
Kisa konsol boyutlari :

Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 20 cm h 64 cm
Kolon Ust Ucuna Gelen Dugey Tekil YUkler :

Pig 6.93 t Ust Kisa konsoldan gelen diisey tekil 8l yik

Pliq 5.24 t Ust Kisa konsoldan gelen dusey tekil hareketli yiik

go 0.42 t/m Ust Kisa konsol zati yiikii
b) Kren kisa konsolu :
Kren Durumu (Var=1/Yok=0) : 0
Kren Kisa Konsolunun Kolon Alt Ucuna Uzakligr (Hk) 0 m
Kisa Konsolu Net Acikhgi (Ln) 0 cm
Kisa konsolda tekil yikin kolon yuziine uzakhgi (ay) 0.5 cm
Kisa Konsol Hesap Acikhgi (Lh) 0 cm
Kisa konsol boyutlari :

Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 0 cm h 0 cm
Kren Kisa Konsoluna Gelen Yukler :

Pkg 0 t Kren Kisa konsoluna gelen disey tekil zati yuk

Pkgmax O t Kren Kisa konsoluna gelen disey tekil kren yuki
HXmax O t Kren Kisa konsoluna gelen enine yatay kren yUku
Hymax O t Kren Kisa konsoluna gelen boyuna yatay kren yuki
go O t/m Kren Kisa konsolu zati yuku

c) Ara kat kisa konsolu :
Ara Kat Durumu (Var=1/Yok=0) : 1
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Ara Kat Kisa Konsolunun Kolon Alt Ucuna Uzakligi (Ha) 3.5 m
Kisa Konsolu Net Acikligi (Ln) 30 cm
Kisa konsolda tekil yikin kolon yiziine uzakhgi (a,) 15.5 cm
Kisa Konsol Hesap Acikhgi (Lh) 40.5 cm
Kisa konsol boyutlari :
Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 20 cm h 64 cm
Ara Kat Kisa Konsoluna Gelen Yikler :
Pag 8.27 t Kren Kisa konsoluna gelen disey tekil zati yuk
Paq 2.41 t Kren Kisa konsoluna gelen dusey tekil kren yuku
go 0.42 t/m Kren Kisa konsolu zati yuku
Kolon Birim Zati Agirhgi (t/m):
Gy 0.5 t/m

Kolon Kesit Tesirlerinin Hesabi :
1) Makas veya Ust Kesit Tesirleri (G ve Q):

Ng 6.93 t Ng 5.24
Vg 0 t Vq 0
Mg 2.87 tm Mg 2.12 tm
2) Kren Yukleri (G ve Q) :
Ng O t Ng O t
Vg 0 t Vgx O t
Vqy O t
Mg O tm Mgx O tm
Mqy O tm
3) Arakat Kesit Tesirleri (G ve Q) :
Ng 8.27 t Ng 2.41
Vg 0 t Vg O
Mg 3.41 tm Mg 0.98 tm
Toplam Diisey Yiikler (G ve Q) :
Ng 15.2 t Ng 7.65 t
Vg 0 t Vgx 0O t
Vaqy O t
Mg 6.28 tm Magx 3.1 tm
Mqy O tm
Deprem Yiikii Hesabi i¢in diiglim agirhiklar: :
1) Ust konsol toplam agirhigi (Wi=Gii+0.3Qu):
Wi= 10.1045 t
2) Kren konsolu toplam agirligi (Wk=Gk+0.3Qk):
Wk= 0.7275 T
3) Arakat konsolu toplam agirligi (Wa=Ga+0.3Qa):
Wa= 8.993 T
Toplam Kolon Agirhgi (Wt) 19.825 t
Esdeger Deprem Yiikii Hesabi :
Bina turu Prefabrik Sanayi Yapisi
Deprem Bolgesi 4
| (Bina 6nem katsayisi) 1
Ao (Deprem Bolge Katsayisi ) 0.1
Hn (Bina Yiksekligi) 6.41 m
Ct 0.07

Zemin Sinifi Z3 TA= 0.15 TB= 0.6
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T1=Ct*Hn"3/4 0.282

S(T) 25

Sunekli Dizeyi : Yuksek

Bina Tasici Sistemi : Mafsalli Betonarme Prefabrik Cergeve
Tasltyici Sistem Davranis Katsayisi (R ) : 5

Ra(T) 5

A(T)=Ao*I*S(T) 0.25

A(T)/Ra(T) 0.05

Diigiim Deprem Kuvvetleri :

Kolon Toplam Deprem Kuvveti (Vit) 0.99125 t

Wi=Ust Dugim Toplam Agirhgr (Wi=Gi+0,3Qii) 10.105 t
FU=Deprem Kuvveti=(A(T)/Ra(T))*Wi 0.667 t>=0,1*Ao*I*"Wi=
Wk=Kren DiGgum Toplam Agirhd1 (Wk=Gk+0,3Qk) 0.7275 t
Fk=Deprem Kuvveti=(A(T)/Ra(T))*Wk 0 t>=0,1*Ao*I*"Wk=
Wa=Arakat Dugim Toplam Agirlig1 (Wa=Ga+0,3Qa) 8.993 t
Fa=Deprem Kuvveti=(A(T)/Ra(T))*"Wa 0.324 t>=0,1*Ao*I*Wa=
Toplam Deprem Kuvveti (Vt) 0.991 t

Deprem Kesit Tesirleri :
2) X Yonundeki Deprem Kesit Tesirleri (Ex) :

Ng 15.2 T Ng 2.295 t
Vex 0.991 T
Mex 5.41 Tm

2) Y Yonundeki Deprem Kesit Tesirleri (Ey) :
Ng 15.2 T Ng 2.295 t
Vg, 0.991 T
Mg, 5.41 Tm

Kolon Yiik Kombinezonlarinin Hesabi :
1) Disey YUk Kombinezonu (1.4G+1.6Q) :

Ng 15.2 T Ng 7.65 t
Vg 0 T Vgx O t
Vaqy O t
Mg 6.28 tm Magx 3.1 tm
Mqy O tm
2) X YonUndeki Deprem Kombinezonu (G+Q+EXx) :
Ng 15.2 t Ng 7.65
Vex 0.991 t
Mex 5.41 tm
2) Y YOnundeki Deprem Kombinezonu (G+Q+Ey) :
Ng 15.2 t Ng 7.65
Ve, 0.991 t
Mg, 5.41 tm
Kolon Deplasmanlarinin Hesabi :
1) Makas ve Ust Diisey Yik Deplasmanlari (1.4G+1.6Q) :
oxg 0.00485 m oxq 0.0037 m
2) Kren Dusey Yuk Deplasmanlari (1.4G+1.6Q) :
oxg 0 m oxq O m
dyg 0O m dyq O m

3) Arakat Disey Yik Deplasmanlari (1.4G+1.6Q) :

0.101
0.007

0.09

Nd
Vdx
Vdy
Mdx
Mdy

Nd
vd
Md

Nd
vd
Md

t

t

33.52
3.35

13.75
8.79

22.85
0.991
14.79

17.495
0.991
11.69

—_ . .

tm

tm

—

tm
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oxg 0.00173 m
Toplam Diisey Yik Deplasmanlari (1.4G+1.6Q) :
oxg 0.00658 m
dyg 0O m
4) X Yoniindeki Deprem Deplasmanlari (G+Q+EXx) :
dx 0.0058 m

5) Y Yoniindeki Deprem Deplasmanlari (G+Q+Ey) :
8y 0.00906 m

DEPLASMAN TAHKIKLERI :
1-Goreli kat 6telemelerinin sinirlandiriimasi:

(A)max/hi<= 0,0035 veya (A)max/hi<=0,02/R

Maks.goreli kat depl.(Amax) 0.01655 m

Kat yuksekligi (hi) 6.41 m
Tahkik

(A)max/hi 0.0025819 <=0,0035 Saglanir

(A)max/hi 0.0025819 <=0,02/R= 0.004

2-ikinci Mertebe etkileri :

Qi=(Ai)ort*W/(Vt*hi)<=0,12 Vit

Ikinci mertebe gosterge degeri

(6) : 0.051651 <=0,12

13.2 Orta Kolon Analizi

Programlayan : Rifat SEZER

ORTA KOLON ANALIzZi :

Kolon No :

Kolon Yuksekligi (H) 7.85 m

Cercgeve araligi (Lay) 8 m

Cerceve acikhgi (Lax) 18 m

Kolon Atalet Momentleri : Ix 0.011433
ly 0.003733

Kisa Konsol Yikleri :
a) Sol Makas veya st kisa konsolu :

Sol Makas Durumu (Var=1/Yok=0) : 1
Ust Konsolunun Kolon Alt Ucuna Uzakhdi (Hi)
Kisa Konsol Net A¢ikhgi (Ln) 30

Kisa konsolda tekil yikin kolon yiiziine uzakhgi (a,)
Kisa Konsol Hesap Agikhgi (Lh) 50.5

oxgq 0.0005 m
dxq 0.0042 m
dyq O m

64

5xd 0.01588 m

dyd 0 m

5xd 0.01655 m

dyd 0.00906 m
Malzeme :
Beton Cc20
fck(N/mm?) 20
Ec(N/mm?) 28534
Ec(tm?) 2853400

R 5

w 19.825 t

Tahkik

Saglanir

0.991 t

Tahkik

Saglanir

Rifat
Hazirlayan : SEZER
Kolon Kesit Boyutlar :
h 70 cm
b 40 cm
m4
m4
7.85 m
cm
15,5 cm

cm

Kisa konsol boyutlar :

Uc¢ kisminda

b 40 cm b

Mesnette (kolon ortasinda) :

40
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h 20 cm h 57.143 cm
Kolon Ust Ucuna Gelen Dugey Tekil YUkler :
Pg 6.93 t Ust Kisa konsoldan gelen diisey tekil 8lii yiik
Pq 5.24 t Ust Kisa konsoldan gelen diisey tekil hareketli yiik
go 0.385714286 t/m Ust Kisa konsol zati yiikii
b) Sag Makas veya ust kisa konsolu :
Sag Makas Durumu (Var=1/ Yok=0) : 1
Ust Konsolunun Kolon Alt Ucuna Uzakhgr (Hi) 7.85 m
Kisa Konsol Net Acgikhgdi (Ln) 30 cm
Kisa konsolda tekil yikin kolon yuziine uzakhgi (ay) 15.5 cm
Kisa Konsol Hesap Acikhgi (Lh) 50.5 cm
Kisa konsol boyutlar :
Ucg kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 20 cm h 57.143 cm
Kolon st Ucuna Gelen Disey Tekil YUkler :
Pg 9.48 t Ust Kisa konsoldan gelen disey tekil 610 yik
Pq 8.04 t Ust Kisa konsoldan gelen dlsey tekil hareketli yiik
go 0.385714286 t/m Ust Kisa konsol zati yiikii
c) Sol Kren kisa konsolu :
Sol Kren Durumu (Var=1/Yok=0) : 0
Kren Kisa Konsolunun Kolon Alt Ucuna Uzakhgi (Hk) 0 m
Kisa Konsolu Net Acikligi (Ln) 0 cm
Kisa konsolda tekil yikin kolon yiiziine uzakhgi (a,) 0.5 cm
Kisa Konsol Hesap Agikhgi (Lh) 0 cm
Kisa konsol boyutlar :
Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 0 cm h 0 cm
Kren Kisa Konsoluna Gelen Ydkler :
Pkg 0O t Kren Kisa konsoluna gelen dusey tekil zati yik
PKQmin O t Kren Kisa konsoluna gelen dusey tekil kren yuku
HXmin O t Kren Kisa konsoluna gelen enine yatay kren yuku
Hymin O t Kren Kisa konsoluna gelen boyuna yatay kren yiku
gy O t/m Kren Kisa konsolu zati yuki
d) Sag Kren kisa konsolu :
Sag Kren Durumu (Var=1/ Yok=0) : 1
Kren Kisa Konsolunun Kolon Alt Ucuna Uzakhgi (Hk) 5.6 m
Kisa Konsolu Net Acikligi (Ln) 30 cm
Kisa konsolda tekil yikun kolon ylziine uzakhg (ay) 15.5 cm
Kisa Konsol Hesap Acikhgi (Lh) 50.5 cm
Kisa konsol boyutlari :
Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 20 cm h 57.143 cm
Kren Kisa Konsoluna Gelen Yukler :
Pkg 2.69 t Kren Kisa konsoluna gelen dusey tekil zati yik
Pkgmax 18.66 t Kren Kisa konsoluna gelen dusey tekil kren yiku
HXmax 1.866 t Kren Kisa konsoluna gelen enine yatay kren yuku
Hymax 2.67 t Kren Kisa konsoluna gelen boyuna yatay kren yuku
go 0.385714286 t/m Kren Kisa konsolu zati yuki
e) Sol Arakat kisa konsolu :
Sol Arakat Durumu (Var=1/Yok=0) : 1

Ara Kat Kisa Konsolunun Kolon Alt Ucuna Uzakligi (Ha) 3.5 m

65
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Kisa Konsolu Net Acikligi (Ln) 30 cm
Kisa konsolda tekil yikuin kolon ylziine uzakhgi (ay) 15.5 cm
Kisa Konsol Hesap Acikhgi (Lh) 50.5 cm
Kisa konsol boyutlari :
Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 20 cm h 57.143 cm
Ara Kat Kisa Konsoluna Gelen Yukler :
Pag 8.27 t Kren Kisa konsoluna gelen dusey tekil zati yiik
Paq 2.41 t Kren Kisa konsoluna gelen dusey tekil kren yiku
go 0.385714286 t/m Kren Kisa konsolu zati yuku
Kolon Birim Zati Agirligi (t/m):
Go 0.7 t/m
f) Sag Arakat kisa konsolu :
Sag Arakat Durumu (Var=1/Yok=0) : 0
Ara Kat Kisa Konsolunun Kolon Alt Ucuna Uzakhgi (Ha) 0 m
Kisa Konsolu Net Acikhgi (Ln) 0 cm
Kisa konsolda tekil yikin kolon ytzine
uzakhgi (ay) , 0.5 cm
Kisa Konsol Hesap Acikhgi (Lh) 0 cm
Kisa konsol boyutlari :
Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 0 cm h 0 cm
Ara Kat Kisa Konsoluna Gelen Ykler :
Pag 0 t Kren Kisa konsoluna gelen dusey tekil zati yik
Paq 0O t Kren Kisa konsoluna gelen dusey tekil kren yiku
go O t/m Kren Kisa konsolu zati yuku
Kolon Birim Zati Agirligi (t/m):

Kolon Kesit Tesirlerinin Hesabi :
a)Sol Ust, Kren ve Arakat Kesit Tesirleri :
1)Sol Makas veya Ust Kesit Tesirleri (G ve Q):

Ng 6.93 t Ng 5.24
Vg 0 t Vg 0
Mg 3.58 tm Mq 2.65 tm
2) Sol Kren Yikleri (Gve Q) :
Ng O t Ng O t
Vg 0 t Vgx 0O t
Vqy O t
Mg O tm Magx O tm
Mqy O tm
3) Sol Arakat Kesit Tesirleri (G ve Q) :
Ng 8.27 t Ng 2.41
Vg 0 t Vg 0
Mg 4.26 tm Mq 1.22 tm
Sol Toplam Diisey Yiik Tesirleri (G ve Q) :
Ng 15.2 t Ng 7.65 t

Vg 0 t Vgx 0O t



Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

Mg 7.84 tm

b)Sag Ust, Kren ve Arakat Kesit Tesirleri :
1) Sag Makas veya Ust Kesit Tesirleri (G ve Q):

Ng 9.48 t

Vg 0 t

Mg 4.87 tm
2) Sag Kren Yukleri (G ve Q) :

Ng 2.69 t

Vg 0 t

Mg 1.44 tm
3) Sag Arakat Kesit Tesirleri (G ve Q) :

Ng O t

Vg 0 t

Mg O tm
Sag Toplam Diisey Yiik Tesirleri (G ve Q) :

Ng 12.17 t

Vg 0 t

Mg 6.31 tm

c)Toplam Ust, Kren ve Arakat Kesit Tesirleri :

1) Makas veya Ust Kesit Tesirleri (G ve Q):

Ng 16.41 t
Vg 0 t
Mg 8.45 tm
2) Kren Yikleri (G ve Q) :
Ng 2.69 t
Vg 0 t
Mg 1.44 tm
3) Arakat Kesit Tesirleri (G ve Q) :
Ng 8.27 t
Vg 0 t
Mg 4.26 tm
Genel Toplam Diigey Yuk Tesirleri (G ve Q) :
Ng 27.37 t
Vg 0 t
Mg 14.15 tm

Deprem Ykl Hesabi i¢in dugiim agirliklar :
1) Ust konsol toplam agirhgi (Wi=Gii+0.3Qu):

Vay
Max

May

Nq
Vq
Mq

Nq
Vax
Vay
Max
May

Ng
Vq
Mq

Ng
Vax
Vay
Max
May

Nq
Vq
Mq

Ng
Vax
Vay
Max
May

Ng
Vg
Mq

Nq
Vax
Vay
Magx
May

Wi= 23.1415 t
2) Kren konsolu toplam agirligi (Wk=Gk+0.3Qk):
Wk= 9.8105 t
3) Arakat konsolu toplam agirligi (Wa=Ga+0.3Qa):
Wa= 8.993 t
Toplam Kolon Agirhgi (Wt) 41.945 t
Esdeger Deprem Yiikii Hesabi :
Prefabrik Sanayi

Bina tlru Yapisi

8.04

4.06

18.66
1.866
2.67

19.87
14.95

o o

26.7
1.866
2.67
23.93
14.95

13.28

6.71

18.66
1.866
2.67

19.87
14.95

2.4

1.22

34.35
1.866
2.67
27.8
14.95

tm
tm

tm

tm

tm

tm

~ o~ .

tm

tm

tm

tm

tm
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tm
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Deprem Bolgesi 4

| (Bina 6nem katsayisi) 1

Ao (Deprem Bdlge Katsayisi ) 0.1

Hn (Bina Yiksekligi) 7.85 m

Ct 0.07

Zemin Sinifi Z3 TA= 0.15 TB= 0.6
T1=Ct*Hn"3/4 0.328

S(T) 2.5

Sunekli Dizeyi : Yuksek

Bina Tasici Sistemi : Mafsalli Betonarme Prefabrik Cergeve
Tasiyici Sistem Davranis Katsayisi (R ) : 5

Ra(T) 5

A(T)=Ao*I*S(T) 0.25

A(T)/Ra(T) 0.05

Digim Deprem Kuvvetleri :

Kolon Toplam Deprem Kuvveti (Vt) 2.09725 t

Ust Konsolunun Kolon Alt Ucuna Uzakhgr (Hi) 7.85 m
Wii=Ust Diigim Toplam Agirhg (Wii=Gii+0,3Q() 23.142 t, Kitle:mu
Fi=Deprem Kuvveti=(A(T)/Ra(T))*"Wu 1.788 t>=0,1*Ao*I*Wi=

Kren Konsolunun Kolon Alt Ucuna Uzakhgi (Hk) 5.6 m
Wk=Kren Digim Toplam Agirhg1 (Wk=Gk+0,3Qk) 9.8105 t, Kitle:mk
Fk=Deprem Kuvveti=(A(T)/Ra(T))*Wk 0 t>=0,1*Ao*I*Wk=
Arakat Konsolunun Kolon Alt Ucuna Uzakligi (Ha) 3.5 m
Wa=Arakat Digim Toplam Agirhd1 (Wa=Ga+0,3Qa) 8.993 t, Kutle:ma
Fa=Deprem Kuvveti=(A(T)/Ra(T))*Wa 0.31 t>=0,1*Ao*I*Wa=
Toplam Deprem Kuvveti (Vt) 2.098 t

Deprem Kesit Tesirleri :
2) X' Yonundeki Deprem Kesit Tesirleri (Ex) :

Ng 15.2 t Ng 2.295 t
Vex 2.098 t
Mex 15.12 tm

2) Y Yoniundeki Deprem Kesit Tesirleri (Ey) :
Ng 15.2 t Ng 2.295 t
Vg, 2.098 t
Mg, 15.12 tm

Kolon Yiik Kombinezonlarinin Hesabi :
1) Disey Yik Kombinezonu (1.4G+1.6Q) :

Ng 27.37 t Ng 34.35 t

Vg 0 t Vgx 0O t
Vqy 2.67 t

Mg 14.15 tm Mq 27.8 tm
Mg 14.95 tm

2) X YOnundeki Deprem Kombinezonu (G+Q+EXx) :

Ng 27.37 t Ng 34.35

Vex 2.098 t

Mex 15.12 tm

2) Y Yonindeki Deprem Kombinezonu (G+Q+Ey) :

2.36
0.231

0.098

0.92
0.09

Nd
Vdx
Vdy

Md

Md

Nd
vd
Md

t.s’/ m*

t.s?/ m*

t.s®/ m*

93.28
9.33
4.27
64.29
23.92

61.72
11.428
57.07

—~ o~ o~

tm

tm
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Ng 27.37 t Nq
Vg, 2.098 t
Mg, 15.12 tm

Kolon Deplasmanlarinin Hesabi :

34.35 Nd 61.72
Vd 6.368
Md 57.07

1) Makas ve Ust Diisey Yiik Deplasmanlari (1.4G+1.6Q) :

oxg 0.00122 m dxq
2) Kren Dlsey Yik Deplasmanlari (1.4G+1.6Q) :
oxg 0.00065 m dxq
dyq
3) Arakat Dusey Yuk Deplasmanlari (1.4G+1.6Q) :
dxg -0.00078 m dxq
Toplam Diisey Yiik Deplasmanlan (1.4G+1.6Q) :
dxg 0.00109 m 3xq
dyg 0 m 3yq
4) X Yonundeki Deprem Deplasmanlari (G+Q+EXx) :
dx 0.00923 m
5) Y Yoniindeki Deprem Deplasmanlari (G+Q+Ey) :
dy 0.02826 m
DEPLASMAN TAHKIKLERI :

1-Goreli kat 6telemelerinin sinirlandiriimasi:

(A)max/hi<= 0,0035 veya (A)max/hi<=0,02/R

Maks.goreli kat depl.(Amax) 0.023 m

Kat yiiksekligi (hi) 7.85 m
(A)max/hi 0.00293 <=0,0035
(A)max/hi 0.00293 <=0,02/R=
2-ikinci Mertebe etkileri :

Qi=(Ai)ort*W/(Vt*hi)<=0,12 Vit

Ikinci mertebe gosterge degeri

(65) : 0.05858 <=0,12

13.3 Makas Kenar Kolon Analizi

Programlayan : Rifat SEZER
MAKAS KENAR KOLON ANALIZzi :

Kolon No :

Kolon Yiksekligi (H) 6.41 m

Cerceve araligi (Lay) 8 m

Cerceve acikhgi (Lax) 18 m

Kolon Atalet Momentleri : Ix 0.0114333
ly 0.0037333

Kisa Konsol Yiikleri :

a) Makas veya iist kisa konsolu :

Makas Durumu (Var=1/Yok=0) : 1

Ust Konsolunun Kolon Alt Ucuna Uzakhgi (H)

Kisa Konsol Net Acgikhdi (Ln) 30

Kisa konsolda tekil yikin kolon yuziine uzakhg (ay)

0.0013 m
0.0116 m
0.0077 m
-0.0002 m
0.0127 m oxd 0.02181
0.0077 m dyd 0.01229
dxd 0.023
dyd 0.03594
R 5
w 41.945 t
Tahkik
Saglanir
Tahkik
0.004 Saglanir
2.098 t
Tahkik
Saglanir
Rifat
Hazirlayan : SEZER
Kolon Kesit Boyutlari : Malzeme :
h 70 cm Beton
b 40 cm fck(N/mm?)
m* Ec(N/mm?)
m* Ec(t/m?)
6.41 m
cm
15.5 cm
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t
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m

C20
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28534
2853400
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Kisa Konsol Hesap Agikhgi (Lh) 50.5 cm
Kisa konsol boyutlari :
Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 20 cm h 57.143 cm
Kolon tst Ucuna Gelen Dusey Tekil Yukler :
Plg 9.48 t Ust Kisa konsoldan gelen diisey tekil 6lu yik
Plq 8.04 t Ust Kisa konsoldan gelen diisey tekil hareketli yik
go 0.38571429 t/m Ust Kisa konsol zati yiiki
b) Kren kisa konsolu :
Kren Durumu (Var=1/Yok=0) : 1
Kren Kisa Konsolunun Kolon Alt Ucuna Uzakhgi (Hk) 5.6 m
Kisa Konsolu Net Acikhgi (Ln) 30 cm
Kisa konsolda tekil yikun kolon yuziine uzakhg (ay) 15,5 cm
Kisa Konsol Hesap Acikhgi (Lh) 50.5 cm
Kisa konsol boyutlari :
Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 20 cm h 57.143 cm
Kren Kisa Konsoluna Gelen Yukler :
Pkg 2.69 t Kren Kisa konsoluna gelen dusey tekil zati yuk
Pkgmax 8.08 t Kren Kisa konsoluna gelen diisey tekil kren yuki
HXmax 0.808 t Kren Kisa konsoluna gelen enine yatay kren yuku
Hymax 1.15 t Kren Kisa konsoluna gelen boyuna yatay kren yiki
go 0.38571429 t/m Kren Kisa konsolu zati yukd
c) Ara kat kisa konsolu :
Ara Kat Durumu (Var=1/Yok=0) : 0
Ara Kat Kisa Konsolunun Kolon Alt Ucuna Uzakligi (Ha) 0 m
Kisa Konsolu Net Acikhgi (Ln) 0 cm
Kisa konsolda tekil yikun kolon ylziine uzakhg (ay) 0.5 cm
Kisa Konsol Hesap Acikhgi (Lh) 0 cm
Kisa konsol boyutlari :
Ug kisminda Mesnette (kolon ortasinda) :
b 40 cm b 40 cm
h 0 cm h 0 cm
Ara Kat Kisa Konsoluna Gelen Yukler :
Pag 0 t Kren Kisa konsoluna gelen disey tekil zati yuk
Paq 0 t Kren Kisa konsoluna gelen diisey tekil kren yuki
gy O t/m Kren Kisa konsolu zati yiku
Kolon Birim Zati Agirligi (t/m):
Gy 0.7 t/m

Kolon Kesit Tesirlerinin Hesabi :
1) Makas veya Ust Kesit Tesirleri (G ve Q):

Ng 9.48 t Ng 8.04

Vg 0 t Vq 0

Mg 4.87 tm Mq 4.06 tm

2) Kren Yukleri (G ve Q) :

Ng 2.69 t Ng 8.08 t

Vg 0 t Vgx 0.808 t
Vqy 1.15 t

Mg 1.44 tm Magx 8.61 tm

Mqy 6.44 tm
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3) Arakat Kesit Tesirleri (G ve Q) :
Ng O t Ng O
Vg 0 t Vg 0
Mg O tm Mg O tm
Toplam Diigey Yikler (G ve Q) :
Ng 12.17 t Ng 16.12 t
Vg 0 t Vgx 0.808 t
Vaqy 1.15 t
Mg 6.31 tm Mgx 12.67 tm
Mqy 6.44 tm
Deprem Yiikii Hesabi i¢in diiglim agirhiklar: :
1) Ust konsol toplam agirhgr (Wii=Gii+0.3Q0):
Wi= 12.1755 t
2) Kren konsolu toplam agirligi (Wk=Gk+0.3Qk):
Wk= 7.3575 t
3) Arakat konsolu toplam agirligi (Wa=Ga+0.3Qa):
Wa= 1.96 t
Toplam Kolon Agirhgi (Wt) 21.493 t
Esdeger Deprem Yiiki Hesabi :
Bina turu Prefabrik Sanayi Yapisi
Deprem Bolgesi 4
| (Bina 6nem katsayisi) 1
Ao (Deprem Bolge Katsayisi ) 0.1
Hn (Bina Yiksekligi) 6.41 m
Ct 0.07
Zemin Sinifi Z3 TA= 0.15 TB= 0.6
T1=Ct*"Hn"3/4 0.282
S(T) 25
Sunekli Dizeyi : Yiksek
Bina Tasici Sistemi : Mafsalli Betonarme Prefabrik Cerceve
Tasliyici Sistem Davranig Katsayisi (R ) : 5
Ra(T) 5
A(T)=Ao*I*"S(T) 0.25
A(T)/Ra(T) 0.05
Diglim Deprem Kuvvetleri :
Kolon Toplam Deprem Kuvveti (Vt) 1.07465 t
Wii=Ust Digim Toplam Agirhigi (Wi=Gii+0,3Ql) 12.176 t
Fi=Deprem Kuvveti=(A(T)/Ra(T))*Wi 0.703 t>=0,1*Ao*I*"Wi= 0.122
Wk=Kren Digim Toplam Agirhg1 (Wk=Gk+0,3Qk) 7.3575 t
Fk=Deprem Kuvveti=(A(T)/Ra(T))*Wk 0.371 t>=0,1*Ao*I*"Wk= 0.074
Wa=Arakat Dagum Toplam Agirhgr (Wa=Ga+0,3Qa) 1.96 t
Fa=Deprem Kuvveti=(A(T)/Ra(T))*Wa 0 t>=0,1*Ao*I*Wa= 0.02
Toplam Deprem Kuvveti (Vt) 1.074 t
Deprem Kesit Tesirleri :
2) X Yonundeki Deprem Kesit Tesirleri (Ex) :
Ng 12.17 t Ng 4.836 t

Vex 1.074 t
Mex 6.58 tm
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2) Y Yonundeki Deprem Kesit Tesirleri (Ey) :

Ng 12.17 t Ng
Ve, 1.074 t
Mg, 6.58 tm

Kolon Yiik Kombinezonlarinin Hesabi :
1) Disey Yiik Kombinezonu (1.4G+1.6Q) :

Ng 12.17 t Nq
Vg 0 t Vax
Vay
Mg 6.31 tm Magx
Maqy
2) X YOnundeki Deprem Kombinezonu (G+Q+EXx) :
Ng 12.17 t Nqg
Vex 1.074 t
Mex 6.58 tm
2) Y Yonlndeki Deprem Kombinezonu (G+Q+Ey) :
Ng 12.17 t Ng
Ve, 1.074 t
Mg, 6.58 tm

Kolon Deplasmanlarinin Hesabi :

1) Makas ve Ust Diisey Yiik Deplasmanlari (1.4G+1.6Q) :

oxg 0.00301 m dxq
2) Kren DUsey Yik Deplasmanlari (1.4G+1.6Q) :

oxg 0.00065 m dxq

dyg 0.002 m dyq
3) Arakat Dusey Yuk Deplasmanlari (1.4G+1.6Q) :

oxg 0 m dxq
Toplam Diigey Yik Deplasmanlari (1.4G+1.6Q) :

dxg 0.00366 m 3xq

dyg 0.002 m dyq
4) X Yonundeki Deprem Deplasmanlari (G+Q+EXx) :

dx 0.0027 m

5) Y Yoniindeki Deprem Deplasmanlari (G+Q+Ey) :
dy 0.00827 m

DEPLASMAN TAHKIKLERI :
1-Goreli kat 6telemelerinin sinirlandiriimasi:

(A)max/hi<= 0,0035 veya (A)max/hi<=0,02/R
Maks.goreli kat depl.(Amax) 0.01519 m

Kat yiiksekligi (hi) 6.41 m
Tahkik

(A)max/hi 0.00236973 <=0,0035 Saglanir

(A)max/hi 0.00236973 <=0,02/R= 0.004

2-ikinci Mertebe etkileri :

0i=(Ai)ort*W/(Vt*hi)<=0,12 Vit

ikinci mertebe gdsterge degeri

(6;) : 0.047423 <=0,12

4.836

16.12
1.15
12.67
6.44

16.12

16.12

0.0026

0.0037
0.0045

0.0063
0.0045

R
w
Tahkik

Saglanir

1.074

Tahkik
Saglanir

—~ - .

tm

3

3

5
21.493 t

Nd
Vdx
Vdy
Mdx
Mdy

Nd
vd
Md

Nd
vd
Md

oxd
dyd

oxd

dyd

42.83
4.28
1.84
29.11
19.14

28.29
1.074
25.56

17.006
2.224
19.33

0.01519
0.00995

0.01265

0.01474

— o~ .

tm

tm
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14 KOLON KESIiT HESAPLARI

KOLON
HESABI :
Rifat
Programlayan : Rifat SEZER Hazirlayan: SEZER
Kombinezon (1,4G+1,6Q): fywk 4200 kg/cm2
Malzeme: BS20-S420 fck 200 kg/cm2  fyk 4200 kg/cm2
MOMENT
BUYUTME
KATSAYISI
(B=M2/M1)
Ec= 2853444 t/mA"2 HESABI
Eclc= 11889.4 tm2
Kol No
Statik ve Nb
Deplasman Hesabi
Hesaplarinda
Kolon
Genislik Yikseklik | lIc Kolon vd Nd ) h Nb Lk
B h sayisi
M m m*4 t t m m m
1 0.4 0.5 0.00417 1 3.35 33.52 0.01588 6.41 10.1972
0.4 0.7 0.01143 1 9.33 93.28 0.02181 7.85 33.6318 | 6.11279
0.4 0.7 0.01143 1 4.28 42.83 0.02021 7.85 9.02111
Es= 2E+07  t/m*2
Kol No Nk B(kat) gMd
Donati Is Esls Mg Md Rm= (EDf
Mg/Md
tm"2 tm tm tm”2 t tm
1 4.7E-05 943.296 6.28 13.75 0.45673 | 2279.8819 | 1127.34 | 1.03065 | 14.1714
2 4.7E-05 943.296 14.15 64.29 0.2201 | 2722.0522 | 3137.17 66.2602
3 4.7E-05 943.296 6.31 29.11 0.21676 | 775.24976 | 1440.45 30.0021
DONATI HESABI : fck 0.2 t/cm?2 fyk 4.2 t/lcm2
Kolon No 1 2 3
Nd Nd 33.52 t 93.28 t 42.83 t
Mxd 1417.14 tcm 6626.02 tcm 3000.21 tcm
Myd
b 40 cm 40 cm 40 cm
h 50 cm 70 cm 70 cm
vd 3.35 t 9.33 t 4.28 t
1) n<0.20 hali :
n 0.0838 <0,20 0.16657 <0,20 0.07648 <0,20
mx 0.07086 0.16903 0.07654
my
k 0.42207 0.64141 0.40268
m 0.07086 0.16903 0.07654

u 0.09913 0.31792 0.12278
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Ashesap 9.44115 cm2 42.3895 cm2 16.3706 cm2
Asmin 20 cm2 28 cm2 28 cm2
As 20 cm2 42.3895 cm2 28 cm2
Kolon No
[ 18 icin Ao= 2.5434 | cm2
Segilen
1 donati : 8 o |18
Saglanan
donati : 20.3472 cm2
[0} 22 icin Ao= 3.7994 | cm2
Secilen
2 donati : 12 o |22
Saglanan
donati : 45.5928 cm2
[0} 18 icin Ao= 2.5434 | cm2
Secilen
3 donati : 12 o (18
Saglanan
donati : 30.5208 cm2
2) 0.20<=n<=0.30 hali :
n 0.0838 <0,20 0.16657 <0,20 0.07648 <0,20
mx 0.07086 0.16903 0.07654
my
k 0.42207 0.64141 0.40268
m 0.07086 0.16903 0.07654
u 0.0149 0.30157 0.12278
As 1.41924 cm2 40.2094 cm2 16.3706 cm2
Asmin 20 cm2 28 cm2 28 cm2
As 20 cm2 40.2094 cm2 28 cm2
Kolon No
[0} 18 icin Ao= 2.5434 | cm2
Segilen
1 donati : 8 o (18
Saglanan
donati : 20.3472 cm2
[ 22 icin Ao= 3.7994 | cm2
Segilen
2 donati : 1 o |22
Saglanan
donati : 41.7934 cm2
[0} 18 icin Ao= 2.5434 | cm2
Secilen
3 donati : 12 o (18
Saglanan
donati : 30.5208 cm2
1) n>0.30 hali :
n 0.0838 <0,20 0.16657 <0,20 0.07648 <0,20
mx 0.07086 0.16903 0.07654
my
k 0.42207 0.64141 0.40268
m 0.07086 0.16903 0.07654
n -0.0875 0.23308 0.12278
Ashesap -8.3294 cm2 31.0776 cm2 16.3706 cm2
Asmin 20 cm2 28 cm2 28 cm2
As 20 cm2 31.0776 cm2 28 cm2
Kolon No
[0} 18 icin Ao= 2.5434 | cm2
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Secilen
1 donati : 8 o |18
Saglanan
donati : 20.3472 cm2
[0} 22 icin Ao= 3.7994 | cm2
Segcilen
2 donati : 9 o |22
Saglanan
donati : 34.1946 cm2
[ 18 icin Ao= 2.5434 | cm2
Segilen
3 donati : 12 o (18
Saglanan
donati : 30.5208 cm2
KOLON KAYMA HESABI:
Tasima glici momentlerinin hesabi:
Kolon no 1 2 3
n 0 0 0
1) n<0.20 hali : n 0.0838 0.16657 0.0764821
m 0.0362 0.05787 0.0336059
k 0.42207 0.64141 0.4026777
mx 0.0362 0.05787 0.0336059
my
Mxd 7.23905 tcm 22.6849 tcm 13.173527
Myd
Ma 7.23905 tcm 22.6849 tcm 13.173527
Mua 0 0 0
In 6.41 m 7.85 m 6.1127933
Ve 1.12934 t 2.8898 t 2.1550748
fcd 0.15385 t/cm2
fctd 0.01197 t/cm2
b 40 cm 40 cm 40
h 50 cm 70 cm 70
bk 34 cm 34 cm 34
hk 44 cm 64 cm 64
fck 0.2 t/cm2
fywk 4.2 t/cm?2
Ac 2000 cm2 2800 cm2 2800
Ack 1496 cm2 2176 cm2 2176
Vmax 67.6923 t 94.7692 t 94.769231
Ver 15.5563 t 21.7789 t 21.778889
Ve<Vcr ise min etriye gerekir.
vd 3.35 t 9.33 t 0.02181
Ve>=05.Vd ve Nd<=0.05Ac*fck ise Vc=0 alinir.
fywd 3.65217 t/cm?2
1) Sarilma Bolgesinde:
Kolon no 1 2 2
min(Ash/s)1 0.16364 0.13929 0.1392857
min(Ash/s)2 0.12143 0.12143 0.1214286
Ash/s 0.16364 0.13929 alinir. 0.1392857
o 8 Ash= 2.0096 cm2 2.0096 cm2 2.0096
shesap= 12.2809 cm 14.4279 cm ise 14.427897
shesap= 12 cm 14 cm 14
sTmax= 10 cm s2max= 13.3333 cmise smax= 10
s= 10 cm 10 cm 10

tcm

tcm

cm
cm
cm
cm

cm2
cm2
t
t

t

alinir.
cm2
cm ise
cm

cm

cm
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Kolon No : smin= 5 cm
1 Etriye : 2x® 8 /I 10
2 Etriye : 2x® 8 / 10
3 Etriye : 2x® 8 / 10
d 47 cm 67 cm 67 cm
Vr 34.4952 t>Ve 49.174 t>Ve 49.174038 t>Ve
Ve 1.12934 t 2.8898 t 2.1550748 t
2) Orta bolgede :
Kolon no 1 2 3
® 8 Ash= 1.0048 cm2 1.0048 cm2 1.0048 cm2
smax= 20 cm
s= 20 cm 20 cm 20 cm
Kolon No :
1 Etriye : () 8 /I 20
2 Etriye : ) 8 /I 20
3 Etriye : ) 8 /I 20
d 47 cm 67 cm 67 cm
Ve 1.12934 t 2.8898 t 2.1550748 t
Vr 8.62381 t>Ve 12.2935 t>Ve 12.29351 t>Ve
Kombinezon (G+Q+E): fywk 4200 kg/cm2
Malzeme: fck 200 kg/cm2  fyk 4200 kg/cm?2
MOMENT BUYUTME
KATSAYISI (B=M2/M1)
Ec= 2853444 t/m”2 HESABI
Eclc= 11889.4 tm2
Kol No
Statik ve Nb
Deplasman Hesabi
Hesaplarinda
Kolon
Genislik Yikseklik | Ic Kolon vd Nd ) h Nb Lk
b h sayisl
m m mh4 t t m m m
1 0.4 0.5 0.00417 1 0.991 22.85 0.01588 6.41 12.263
0.4 0.7 0.01143 1 9.33 61.72 0.023 7.85 34.1146 | 7.46149
0.4 0.7 0.01143 1 1.125 28.29 0.01813 7.85 11.021
Es= 2E+07  t/m2
Kol No Nk B(kat) pMd
Donati Is Esls Mg Md Rm= (EDf
Mg/Md
tm”2 tm tm tmA2 t tm
1 9E-05 1802.54 6.28 14.79 184 22.596833 | 779.518 | 1.04071 | 15.3921
2 9E-05 1802.54 14.15 57.07 0.24794 | 3349.8489 | 2105.55 59.3934
3 9E-05 1802.54 6.31 27.04 0.23336 28.1408
DONATI HESABI : fck 0.2 t/cm2 fyk 4.2 t/lem2
Kolon No 1 2 3
Nd Nd 22.85 t 61.72 t 28.29 t
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Mxd 1539.21 tcm 5939.34 tcm 2814.08 tcm
Myd
b 40 cm 40 cm 40 cm
h 50 cm 70 cm 70 cm
Vd 0.991 t 9.33 t 1.125 t
1) n<0.20 hali :
n 0.05713 <0,20 0.11021 <0,20 0.05052 <0,20
mx 0.07696 0.15151 0.07179
my
k 0.35138 0.49207 0.33387
m 0.07696 0.15151 0.07179
u 0.14509 0.30568 0.138
Ashesap 13.8182 cm2 40.7576 cm2 18.3998 cm2
Asmin 20 cm2 28 cm2 28 cm2
As 20 cm2 40.7576 cm2 28 cm2
Kolon No
[0} 18 icin Ao= 2.5434 | cm2
Secilen
1 donati : 8 o (18
Saglanan
donati : 20.3472 | cm2
[0 20 icin Ao= 3.14 cm2
Segilen
2 donati : 13 o (20
Saglanan
donati : 40.82 cm2
[ 18 icin Ao= 2.5434 | cm2
Segilen
3 donati : 12 o |18
Saglanan
donati : 30.5208 | cm2
2) 0.20<=n<=0.30 hali :
n 0.05713 <0,20 0.11021 <0,20 0.05052 <0,20
mx 0.07696 0.15151 0.07179
my
k 0.35138 0.49207 0.33387
m 0.07696 0.15151 0.07179
n 0.03272 0.25042 0.138
Ashesap 3.11666 cm2 33.3894 cm2 18.3998 cm2
Asmin 20 cm2 28 cm2 28 cm2
As 20 cm2 33.3894 cm2 28 cm2
Kolon No
[ 18 icin Ao= 2.5434 | cm2
Secilen
1 donati : 8 o |18
Saglanan
donati : 20.3472 | cm2
[0} 20 icin Ao= 3.14 cm2
Secilen
2 donati : 11 o (20
Saglanan
donati : 34.54 cm2
[0) 18 icin Ao= 2.5434 |cm2
Segilen
3 donati : 12 o (18
Saglanan
donati : 30.5208 | cm2
1) n>0.30 hali :
n 0.05713 <0,20 0.11021 <0,20 0.05052 <0,20
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mx 0.07696 0.15151 0.07179
my
k 0.35138 0.49207 0.33387
m 0.07696 0.15151 0.07179
n -0.0787 0.15795 0.138
Ashesap -7.4992 cm2 21.0594 cm2 18.3998 cm2
Asmin 20 cm2 28 cm2 28 cm2
Asg 20 cm2 28 cm2 28 cm2
Kolon No
[0} 18 icin Ao= 2.5434 | cm2
Secilen
1 donati : 8 o |18
Saglanan
donati : 20.3472 | cm2
[0} 20 icin Ao= 3.14 cm2
Segilen
2 donati : 9 o (20
Saglanan
donati : 28.26 cm2
[ 18 icin Ao= 2.5434 | cm2
Segilen
3 donati : 12 o (18
Saglanan
donati : 30.5208 | cm2
KOLON KAYMA HESABI:
Tasima glici momentlerinin hesabi:
Kolon no 1 2 3
u 0 0 0
1) n<0.20 hali : n 0.05713 0.11021 0.0505179
m 0.02623 0.04463 0.0235365
k 0.35138 0.49207 0.3338723
mx 0.02623 0.04463 0.0235365
my
Mxd 5.24589 tcm 17.4957 tcm 9.2263136
Myd
Ma 5.24589 tcm 17.4957 tcm 9.2263136
Mu 0 0 0
In 6.41 m 7.85 m 7.4614936
Ve 0.81839 t 2.22875 t 1.2365237
fcd 0.15385 t/cm2
fctd 0.01197 t/cm2
b 40 cm 40 cm 40
h 50 cm 70 cm 70
bk 34 cm 34 cm 34
hk 44 cm 64 cm 64
fck 0.2 t/cm2
fywk 4.2 t/cm2
Ac 2000 cm2 2800 cm2 2800
Ack 1496 cm2 2176 cm2 2176
Vmax 67.6923 t 94.7692 t 94.769231
Ver 15.5563 t 21.7789 t 21.778889
Ve<Vcr ise min etriye gerekir.
vd 0.991 t 9.33 t 0.023

Ve>=05.Vd ve Nd<=0.05Ac*fck ise Vc=0 alinir.

tcm

tcm

cm
cm
cm
cm

cm2
cm2
t
t

t
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fywd 3.65217 t/cm?2
1) Sarilma Bolgesinde:
Kolon no
min(Ash/s)1
min(Ash/s)2
Ash/s
o 8 Ash=
shesap=
shesap=
sTmax= 10 cm
s=
Kolon No : smin=
1 Etriye :
2 Etriye :
3 Etriye :
d
Ve
Vr
2) Orta bolgede :
Kolon no
® 8 Ash=
smax= 20 cm
s=
Kolon No :
1 Etriye :
2 Etriye :
3 Etriye :
d
Ve
Vr
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1 2 3
0.16364 0.13929 0.1392857
0.12143 0.12143 0.1214286
0.16364 0.13929 alinir. 0.1392857 alinir.
2.0096 cm2 2.0096 cm2 2.0096 cm2
12.2809 cm 14.4279 cm ise 14.427897 cm ise
12 cm 14 cm 14 cm
s2max= 11.3333 cmise smax= 10 cm
10 cm 10 cm 10 cm
5 cm
2x® 8 / 10
2x® 8 / 10
2x® 8 /I 10
47 cm 67 cm 67 cm
0.81839 t 2.22875 t 1.2365237 t
34.4952 t>Ve 49.174 t>Ve 49.174038 t>Ve
1 2 3
1.0048 cm2 1.0048 cm2 1.0048 cm2
20 cm 20 cm 20 cm
0] 8 /I 20
0] 8 /I 20
0] 8 /I 20
47 cm 67 cm 67 cm
0.81839 t 2.22875 t 1.2365237 t
8.62381 t>Ve 12.2935 t>Ve 12.29351 t>Ve

15 KISA KONSOL HESAPLARI
KREN KONSOLU HESABI

15.1

17.5

] P=l18.66ton

Pe=262ton

Hrmex=1.866 ton
- >

| =
‘ su]

=
3]
Po= 3

y

Po= 1 2¢ 12

Po= 2 2¢ 12 firkete

Po= 3 2¢ 12 montaj

29 14
alindaki etriye
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BS20-S420
D=40-4=36cm

a,/d=17.5/36=0.49<0.5 c¢ok kisa konsol ise kesme-siitriinme donatis1 heab1 gerekir.

Kesitin Tasima Giicii (TS9967)
Vies=0.15xf.:xbxh=0.15x0.200x40x40=48ton>21.65ton (kesit yeterlidir.)
Vi=1.4xPs+1.6xP=1.4x2.69+1.6x18.66=33.62ton

Vies—=48ton> V4=33.62ton = kesit yeterlidir.

Hq=1.6x1.866=2.99ton

A=A+ An

V,* H
A, = ¢ 44 4
0.70%* f, *d  0.70* f,
*
L= 33.62*17.5 N 299 _ 6.58¢m”
0.7*4200*36 0.7*4200
veya
14 H . .
4, = : ¢ 02 299 _ 3.37cm?* (Poz2)

+ = +
S *u, 070%f, 4200*3.4 0.7*4.200
Ag=6.58-2.26=4.32cm*>=2¢12

_ A4, S 658420
"2 fe 2 420

=3.29cm? = 2412(4.52¢m?) (Pozl)

_69* XA, *u
Vd

K,

A=1.00 ; p=1.4

_ 6.9%12*160000*1.4
336200

=4.60>34

H,
u, =34

Kesme-siitriitnme donatisi hesaba :

v, 33.62
Avf2 = =
Y07 Fa,  0.7%42%3.4
H, 2.9
AnZ = =
0.7*f, 0.7%42
Ay, + A4, =336+1.01=438cm? > 4, =3.29cm?

= 3.36cm?

=1.01cm?

F,>05%V, = F =A4,*f, =678*4.2=28.48fon > 0.5%33.62 =16.81ion
Ay, +A4,, =438 < A, =6.58cm> = segilen donati yeterli

Eger A az ¢iksaydi donati 4, + 4,, ‘min alanina gore yerlestirilecekti.
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15.2 MAKAS KISA KONSOL HESABI

17.5
e Ps=7
Po=7.
Po= =2 — 3 l
FPo= 232
Po= 1
o /‘\/77 - 707 - /‘\/ 7:3 O /‘\/
FPo= 1 2¢ 12
Po= 2 2¢ 12 firkete
Po= 33 2¢ 12 montaj
MAKAS KISA KONSOL HESABI :
Programlayan : Rifat SEZER Hazirlayan:
Kisa konsol yiikleri :
BS20-
Pg= 7.55 t Malzeme: S420
Pqg= 7.03 t fck 200
Hg= 0 t fyk 4200
Brolon 40 cm fywk 4200
hkolon 40 cm
Net konsol
Ln(konsol) 30 cm uzunlugu
hickonsol 66.666667 cm d=
hkonsolug 25 cm b
a=(Ln/2) 15 cm h
vd 21.818 t d
Hd 0 t Vd
d 62.666667 cm Hd
ald= 0.2393617 Cok kisa konsol
Vres= 80 t>Vd ise kesit yeterlidir.
Cos20=  0.939693
Egilme ve gekme donatisi:
As1= 1.7763244 cm?2 Acr= 283780.6 mm2
maxue= 3.4
pe= 12.564492 >maxmeise me= 3.4 alinir.
Veya
As2= 1.5278711 cm2<As1ise As= 1.776324 cm2

Montaj donatisi : o 12 icin

29 14

alindaki etriye

Rifat
SEZER

kg/cm2
kg/cm2

kg/cm2

4

400
666.66667
626.66667
218180

0

alinir.
Ao=

0.2
4.2

4.2

1.1304

t/cm?2
t/lcm?2

t/lcm?2

cm2
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2
Asm= 2.2608 cm2
Mevcut donati yeterlidir.
Segcilen donati : 0

Saglanan donati alani; 2.26

Kayma donatisi hesabi :
Avh= 0.8881622 cm2

Segcilen donati : 1

Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

o 12 (Poz3)
ise As= -0.48448 cm2

o 8 icin

o 8 (Poz2)
cm2

o 8 icin

o 8 (Poz1)

Saglanan donati alani: 0.888162 cm2
Cok kisa konsolda kesme-siirtiinme donatisi:

Sonug¢ kayma donatisi :

Asf+An=  2.1826731 cm2>Avhise Avh= 2.182673 cm2

Secilen donati : 1

o 12 igin
o 12 (Poz1)

Saglanan donati alani: 2.182673 cm2

Sonug egilme donatisi :

Asf+An=  2.1826731 cm2>As ise As= 2.182673 cm2

Montaj donatisi :

2
Asm= 3.08 cm2
Secilen donati : -1

Saglanan donati alani: 3.08

o 14 igin

o 14 (Poz3)
ise As= -0.89733 cm2

o 10 igin

o 10 (Poz2)

15.3 SUNDURMA KISA KONSOL HESABI

Po= 33

Po= 1 24 12

FPo= 2 2¢ 12 firkete

Po=z 3 2¢ 12 montaj

29 14

elde edilir.

Ao=
(cift kollu)

Ao=
(cift kollu)

alinir.
Ao=
(cift kollu)

alinir.
Ao=
(tek kollu)

elde edilir.

Ao=
(cift kollu)

alindaki etriye

0.5024

0.5024

1.1304

1.54
3.08

0.785

cm2

cm2

cm2

cm2

cm2
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SUNDURMA KISA KONSOL HESABI :

Hazirlayan:

Malzeme:
fck
fyk

fywk

283780.6
3.4
3.4

1.295158
12

12
-0.96564
8

8

Programlayan : Rifat SEZER
Kisa konsol yiikleri :
Pg= 5.5 t
Pg= 5.13 t
Hqg= 0 t
bkolon 40 cm
hkolon 40 cm
Net konsol
Ln(konsol) 30 cm uzunlugu
hickonsol 66.666667 cm
hkonsolug 25 cm
a=(Ln/2) 15 cm
Vd 15.908 t
Hd 0 t
d 62.666667 cm
ald= 0.2393617 Cok kisa konsol
Vres= 80 t>Vd ise kesit yeterlidir.
Cos20=  0.939693
Egilme ve gcekme donatisi:
As1= 1.2951585 cm?2 Acr=
maxue=

pe= 17.232341 >maxme ise me=
Veya
As2= 1.1140056 cm2<As1 ise As=
Montaj donatisi : ()

2 ()
Asm= 2.2608 cm2 ise As=
Mevcut donati yeterlidir. (O}
Secilen donati : 0 )
Saglanan donati alani: 2.26 cm2
Kayma donatisi hesabi :
Avh= 0.6475792 cm2

()

Segcilen donati : 1 (0]

Saglanan donati alani; 0.647579 cm2
Cok kisa konsolda kesme-siirtiinme donatisi:
Sonug¢ kayma donatisi :
1.5914366 cm2>Avh ise Avh=

Asf+An=

Segcilen donati :

Saglanan donati alani:
Sonug egilme donatisi :
1.5914366 cm2>As ise As=
Montaj donatisi :

Asf+An=

Asm=

3.08

1

()
()

1.591437 cm?2

2
cm2

(O}
(o}
ise As=
(0}

8
8

1.591437
12
12

1.591437
14
14
-1.48856
10

BS20-
S420
200
4200

4200

mm?2
alinir.

cm2

igin
(Poz3)
cm2

icin
(Poz2)

icin
(Poz1)

cm?2
igin
(Poz1)

cm2

igin
(Poz3)
cm2

igin

Rifat
SEZER

kg/cm2
kg/cm2

kg/cm2

4

400
666.66667
626.66667
159080

0

alinir.
Ao=

elde edilir.
Ao=
(cift kollu)

Ao=
(cift kollu)

alinir.
Ao=
(cift kollu)

ahinir.
Ao=

(tek kollu)
elde edilir.
Ao=

0.2
4.2

4.2

1.1304

0.5024

0.5024

1.1304

1.54
3.08

0.785

t/cm2
t/cm?2

t/cm2

cm2

cm2

cm2

cm2

cm2

cm2
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Segcilen donati :

Saglanan donati alani:

Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER 84

-1 o 10
3.08 cm2

154 L KIiRiS KISA KONSOL HESABI

Programlayan :

Kisa konsol yiikleri

Pg= 8.27
Pqg= 2.41
Hqg= 0

b 40

h 40

hu 20

a 7.5

vd 15.434
Hd 0

d 36
ald= 0.2083333
Vres= 48

Cos20 = 0.939693

(Poz2) (cift kollu)

Egilme ve gcekme donatisi:

As1= 1.0936791

17.5
I Pa=2.41tom
Pe=8. 27 tom
FPo= =2 - 33 i
Po= 33 %
Po= 1
e ag A
Po= 1 2¢ 12
Po= 2 2¢ 12 firkete
Po= 33 2¢ 12 montaj
20 14
alindaki etriye
L KiRi$ KISA KONSOL HESABI :
Rifat
Rifat SEZER Hazirlayan: SEZER
BS20-
t Malzeme: S420
t fck 200 kg/cm2 0.2 t/cm2
t fyk 4200 kg/cm2 4.2 t/cm2
cm fywk 4200 kg/cm2 4.2 t/cm2
cm d = 4 cm
cm b 400 mm
cm h 400 mm
t d 360 mm
t Vd 154340 N
cm Hd 0 N
Cok kisa konsol
t>Vd ise kesit yeterlidir.
cm2 Acr= 170268.4 mm2 A= 1
maxpe= 3.4 pu= 1.4



ue= 10.656942 >maxmeise me= 3.4
Veya
As2= 1.0808123 cm2<As1ise As= 1.093679
Montaj donatisi : o 12
2 o 12

Asm= 2.2608 cm?2 ise As= -1.16712

o 12
Segcilen donati : 0 o 12
Saglanan donati
alani: 0 cm2
Kayma donatisi hesabi :
Avh= 0.5468396 cm2

o 8
Secilen donati : 1 o 8
Saglanan donati
alant: 1.0048 cm2
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Cok kisa konsolda kesme-siirtiinme donatisi:

Sonug kayma donatisi :

Asf+An=1.5440176 cm2>Avh ise Avh= 1.544018
o 12
Secilen donati : 1 o 12
Saglanan donati
alant: 1.544018 cm2
Sonug egilme donatisi :
Asf+An=1.5440176 cm2>As ise As= 1.544018
Montaj donatisi : o 12
2 o 12
Asm= 2.2608 cm2 ise As= -0.71678
o 12
Secilen donati : 0 o 12
Saglanan donati
alant: 0 cm2

alinir.

cm2

icin
(Poz3)
cm?2

icin
(Poz2)

icin
(Poz1)

cm2
icin
(Poz1)

cm2

icin
(Poz 3)
cm2

icin
(Poz2)

155 TERS T KiRiS KISA KONSOL HESABI

Po= 3

alinir.
Ao=

elde edilir.

Ao=
(cift kollu)

Ao=
(cift kollu)

alinir.
Ao=
(cift kollu)

alinir.
Ao=
(tek kollu)

elde edilir.

Ao=
(cift kollu)

1.1304

1.1304

0.5024

1.1304

1.1304

1.1304

cm2

cm2

cm2

cm2

cm2

cm2
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Programlayan :
Kisa konsol yiikleri
Pg= 15.92
Pg= 5.53

Hg= 0

b 40

h 40

hu 20

a 7.5

vd 31.136
Hd 0

d 36

a/d= 0.2083333
Vres= 48

Cos20 = 0.939693
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TERS T KiRIS KISA KONSOL HESABI :

Rifat SEZER Hazirlayan:
BS20-

t Malzeme: S420

t fck 200

t fyk 4200

cm fywk 4200

cm d'=

cm b

cm h

t d

t Vd

cm Hd

Cok kisa konsol

t>Vd ise kesit yeterlidir.

Egilme ve gcekme donatisi:

As1= 2.2063492
pe= 5.282607
Veya

As2= 2.1803922

Montaj donatisi :
Asm= 2.2608

Secilen donati :
Saglanan donati
alant:

Kayma donatisi hesabi :

Avh= 1.1031746

Segcilen donati :
Saglanan donati
alani:

cm2 Acr= 170268.4 mm2
maxue= 3.4

>maxme ise me= 3.4 alinir.
cm2<As1ise As= 2.206349 cm?2

o 12 igin
2 o 12 (Poz3)
cm2 ise As= -0.05445 cm2

D 12 icin
0 @ 12 (Poz2)
0 cm2
cm2

o 12 igin
1 @ 12 (Poz1)
2.2608 cm2

Cok kisa konsolda kesme-siirtiinme donatisi:
Sonug¢ kayma donatisi :

Asf+An= 3.1148459

Secilen donati :
Saglanan donati
alant:

cm2>Avh ise Avh= 3.114846 cm2
o 12 igin
1 @ 12 (Poz1)

3.114846 cm2

Sonug egilme donatisi :

Asf+An=3.1148459
Montaj donatisi :

Asm= 2.2608

Secilen donati :
Saglanan donati
alani:

cm2>As ise As= 3.114846 cm2

o 12 igin
2 D 12 (Poz3)
cm2 ise As= 0.854046 cm2

o 12 igin
1 D 12 (Poz2)

2.2608 cm2

Rifat
SEZER

kg/cm2
kg/cm2
kg/cm2
4

400
400
360
311360
0

alinir.
Ao=

elde edilir.

Ao=
(cift kollu)

Ao=
(cift kollu)

alinir.
Ao=
(cift kollu)

alinir.
Ao=
(tek kollu)

elde edilir.

Ao=
(cift kollu)

1.1304

1.1304

1.1304

1.1304

1.1304

1.1304

t/lcm?2
t/cm2
t/cm2

cm2

cm2

cm2

cm2

cm2

cm2
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16 ORNEK KOLON DONATI HESABI
(Adnan Cakiroglu-Erkan Ozer formiilleri)

mevcut A=39.52 ¢cm’ : N4=503.71kN=50.37ton
O q O T
o4 ©
2014 <o o | 40
O O O
o0

a)Donatinin hesabi
Man=1.233(18.54+247.86)=266.4kNm=26640kNcm=2664tcm
Malzeme BS30-S420

fex=300kg/cm? ; S=4200kg/cm?
n= N, = 50.37 =0.084 <0.20
b*h*f, 40%*50*0.300
M, 2664 — 0.089

m = =
Tob*hr*f, 40*502%0.300
m,=0=>m=m, =0.089

M =2.86m+2.92n*—-1.48n
1 =2.86%0.089+2.92%0.084*>—-1.48*0.084
u=0.151

A = ,u*b*h*& = 0.151*40*50ﬂ: 21.57cm?
4200

vk
A, . =0.01%40*50 = 20cm? < 21.57cm?
Asmeveu=39.52cm? yeterli
b)Tasima giicii momentinin hesabi

n=0.084=k=2.65n+0.20=2.65x0.084+0.20=0.423 ; my=0=>m=m

! fu 3952 ,4200

= = =0.28
b*h f,  40%*50 300

u=286m+292n*-1.48n = m(0.28-2.92*0.084*+1.48*0.084)/2.86 =0.134 =m_
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M, =myxbxh?xf,=0.134x40x50?x300=4020tcm
M, =4020tcm>M41=2664tcm
¢) Kayma Hesab1

o0

40 bR:4073

M;=1.233x(714+36.77)=133kNm=13.3tcm
M, =My=2664tcm=26.64tm

1,=5.00m (kolon net boyu) (l,=h-hyiss)
M, +M,; 26.64+13.30

v, = 8ton
[, 5

fu = % =231kg /cm?

foqg =1.1% 1320 =14.7kg / cm?

fy=fywa=3650kg/cm?

Ay=Kolon enkesiti etkin govde alani

Ay=bxh

1. Kolon orta bolgesinde

Vimax=0.22x A xf4=0.22x50x40x0.231=101.64ton

V=0.65xf.qxbxd=0.65x0.0147x40x47=17.96ton

V<V, oldugundan minimum etriye yeterlidir.

h=50-2x1.5=47cm ; b=40-2x1.5=37cm
20cm

5, <

= ﬂ =20cm
2

min

minimum etriye ¢$8/20= ¢8/20 etriye+2¢8 ¢iroz
148 i¢in A,=0.50cm?
V<V;olmalidir.  Ag=2x(0.50+0.50)=2cm?
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A
v,==kxf *d:zio*3,650*47=17.16t0n
s

V.>V,
17.16ton>8ton = uygun

2. Kolon Sarilma bolgesinde

S
AOl AOE AOl
AOl
A S
e 0, =40-3
02
A DI o AN e
01
hR:5073
1/)
A A
Zho>0.30%b, * (=< —1)*—ff’f
s Ack fywk
A *
—S”=0.30>*<37>*<(40 >0 —])* 300 _ 4119
s 37*477 4200
2/)
A
—‘*”20.075*[),{*&
s ywk
A
= =0.075%37 * 300 =0.198
s 4200

A
0.198>0.119 oldugundan —* =0.198 olarak alinir.
s

$8 etriye +2¢8 ¢iroz i¢in  Agx=2x(0.50+0.50)=2cm?

<10cm
:ﬂ:0.198:>g:0.198:>s:10cm <bm—“‘:ﬂ:13
S K 3 3
> Scm

Etriye : ¢$8/10+2¢8/10 ¢iroz

17 TEMEL HESAPLARI

17.1 Sundurma Kenar Kolon Temel Hesabi
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Programlayan :
SUNDURMA KENAR KOLON TEMELI

Kenetli temel
T1 TEMELI

(Kenar Kolon)
(Bag Hatili Var)

Nd 33.52
Md 13.75
vd 3.35
czem. 15
Malzeme :BS20-S420
Fck 200
Fyk 4200
Fcd 153.85
Fctd 11.97
Fyd 3652
Fywd 3652
vz 1.6
yc 2.5
ht 0.4
bk 0.4
hk 0.5
al 0.52
b1 0.62

2

2
KESIT HESABI:
1-1 kesitinde:
V1 12.2879
M1 4.40711
2-2 kesitinde:
V2 11.5079
M2 3.53867
DONATI HESABI
1-1 kesitinde:
b= 200
Fcd= 0.15385
Mr=M1 ise
A= -13.077
al=kic 0.48479
Mr 440.711
Fc= 12.6796
Fs=Fc ise As=

Yaklasik olarak As2=

pmin

As

As/Ao=
Secilen donal

2-2 kesitinde
b=
Fed=

0.002

14
6.19
t:

200
0.15385

TEMEL
HESAPLARI

Rifat SEZER

(1,4G+1,6Q)
40/50

tm
t
t/m3

kg/cm2

kg/lcm2

kg/cm2

kg/cm2

kg/cm2

kg/cm2

t/m3

t/m3

m - Temel kalinhgi

m - Kolon dusey boyutu
m - Kolon yatay boyutu
m

m

m - Yatay temel boyutu
m - Disey temel boyutu

tm
t
tm
:BS20-S420
cm d=
tlcm?2 Fyd=
B=

cm
tcm
t
3.47 cm2 ise
3.83 cm2
minAs 14
cm2 alinir.

(0]
7 (0]
cm d=
tlcm?2 Fyd=

Hazirlayan:

Md/Nd.h=
Ib1
Md/Nd.h=
Ibk=Ib1/1,4
b=
Ib+6cm=
df=

oz.net=

h1=
a2=
b2=
Mt=Md

Nt=Nd+G
cl

c2

cg

omax
omin
cort
dhesap
c1-1

b1-1
cmax-c1-

al-1

35 cm
3.652 t/cm2

915.408

Rifat SEZER

0.820406
0.872476
0.820406
0.62

0.84

0.9

1.3

11.92

0.25
1.02
1.12
13.75
13.664
47.184
22.1085
1.4835
244
19.6685
-0.9565
9.356
21.54103
2.08
0.565

17.5885
0.615
0.35

C=-M1=

Minimum Donati Yeterlidir.

cm2

12 icin Ao=
12 icin As(saglanan)=
33 cm

3.652 t/cm2

0,15<=Md/Nd.h<=2 ise
m

> 2 ise Ib=2h alnir.

m

m

m

m

t/m2

m - Soket kalinhgi

t/m2<1,56zem=
t/m2

t/m2

t/m2

t/m2

t/m2

cm<hmin= 20
t/m2

m

cm

t/m2

-440.71

1.13
15.82

cm2
cm2

22.5
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Mr=M2 ise

A= -13.077
al=klc 0.41258
Mr 353.867
Fc= 10.7907
Fs=Fc ise As=
Yaklasik olarak As2=
pmin 0.002
As 13.2
As/Ao= 5.84

Segilen donati :

Zimbalama Tahkiki:

Vpd= 27.7043
ex= 0.4102
Vpr= 65.7748
Kayma tahkiki :
Vdx= 12.2879
Verx= 54.4635
Very= 51.3513
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cm
tcm

t

2.95
3.26
minAs

cm2 alinir.

t>Vpd

t
t>Vdx
t>Vdy

YUVALI (SOKET) TEMEL HESABI :

1.tip kenetli temel

B= 863.099

C=-M2=

cm2ise Minimum Donati Yeterlidir.

cm2
13.2 cm2
o 12
o 12
dort= 34
bk= 0.4
Up= 296
= 0.546
ise
Vdy= 11.5079

icin Ao=

icin As(saglanan)

cm fctd=
m hk=
cm

Zimbalama Tahkiki Saglanir

t

ise kayma tahkiki saglanir.

Md 13.75 tm Vo 23.6629 t
Vd 3.35 t Vu 20.3129 t
Ib 0.84 m
Ix 0.77 m Pist=P= 122.924 t/m"2
ly 0.9 m g=ly/lx 1.16883 1.2
t 0.25 m K=Pust*Ix*ly= 85.18629 t
Tam dolu Alt kismi Ust kismi b 100 cm
dolu dolu d 23 cm
(ly) (2ly/3) (ly/3) 0 0
Must=Mtam-

Mtam Malt Malt
tm tm tm

mxr 117 27.07

Mxr 7.28087912 | 2.69234 4.58854

myem -9.83 -12.11

Myem 8.66594972 | -6.0183 -2.6477

vxer 2.32 3.06

Vxer 40.7980296 | 30.9318 9.86619

vyem 1.37 1.69

Vyem 69.088634 | 56.0068 13.0819
Mi=K/mi Mi=P*Ix"2/mi
Vi=P*Ix/vi Vi=P*Ix/vi

X Yoniinde Egilme Donatisi Hesabi :

Fcd= 0.15385 tlem?2 Fyd= 3.652 tlem?2

Mr=Mxr ise

A= -6.538625 B= 300.777 C=-Mxr= -458.854

al=kic

1.5798209 cm

-353.87

1.13
13.56

0.01197
0.5

tcm

cm2
cm2

t/cm”2

m
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Mr

Fc=

Fs=Fc ise As=
Yaklasik olarak As2=

Y Yoniinde Egilme
Donatisi Hesabi :

Fecd=

Mr=Mxr ise

A=

al=kic

Mr

Fc=

Fs=Fc ise Asx=
Yaklasik olarak As2=

458.854074
20.6597129

As/Ao=

tcm
t
5.66
6.07
3.68

Secilen donati :

0.15385

-6.538625

0.89779356
264.765079
11.7406708

As/Ao=

t/cm2

cm
tcm
t
3.21
-3.5
2.99

Secilen donati :
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pmin

cm2 ise
cm2

Fyd=

pxmin

cm2 ise
cm2

CIDARDA KAYMA HESABI :

b=a1=bw
h=h1=
d=

Vmax
Ver

vd

52

25

23
46.0012
9.30548
3.35

cm
cm
cm
t
t
t

Vmax>Vd>Vcr ise kayma hesabi gerekir.

YAN YUZLERIN KISA KONSOL HESABI :

b

b1
Vo
Vy
vd
h=b2
d
b=h1
Fcd

1.2
0.62
23.6629
11.8314
11.8314
112

108

25
0.15385

Kesitin Tagima Gucu

m
m
t
t
t

cm
cm
cm
t/cm2

m:Tekil yikin mesnete uzakhgi

m
m/d
Vres

ue

Vd=Vy
Hd

As1
As2
As=As1

106
0.98148
84
18.3706

11.8314
13.7397
8.62315
5.50191
8.62315

cm
>0.5

0.002

As=

3.652

300.777

0.002

Asx=

Fywd
Fctd

minAs

5.66

14
14

t/cm2

minAsx

4.6

14
14

3.652
0.01197

Etriye:

T=0.6"Ib*Vd/b1

C 18.1318
Fc 81.7328
Fyk 4.2

n 1.4

IS 1

Ib+6 900
b=h1 250

Acr 225000
(m=Ib-1b/6+6)

vd 118314

4.6 cm2
cm2 alinir.
icin Ao= 1.54 cm2
icin As(saglanan)= 6.16 cm2
(Tek kollu)
Poz1 Yatay
C=-Mxr= -264.765 tcm
4.6 cm2
cmz2 alinir.
icin Ao= 1.54 cm2
icin As(saglanan)= 4.62 cm2
(Tek kollu)
Poz3 Diisey
t/cm2 Asw/s -0.0487
t/lcm2 minpw 0.00098
minAsw/s 0.05113 >Asw/s ise
Asw/s 0.05113
[0} 8 Ao 0.5 cm2
Asw 1 cm2
19.6 cm di2= 115 cm
[0} 8 / 11.5 cm

Yatay Cift Kollu Donati

13.73972

t

t>C=31.01795 oldudu icin beton ezilmez.
t/em2

Fck 0.2 t/cm”2
N

t>Vy=21.933t oldugu icin kesit yeterlidir.

>maxue=3.4

t
t
cm2
cm2
cm2

Yatay Kisa Konsol Donatisi :

As/Ao=

3.82

Segilen donati :

Poz2

Fs

Gift

ue

25.3521

12
12

3.4 alinir.
t>0.5*Vd=  5.915714 t

icin Ao= 1.13 cm2
icin As(saglanan)= 9.04 cm2

(Kenar Yiize Yatay Kisa Konsol Donatisi)
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Kollu

Diisey Kisa Konsol Donatisi :

Asv=As1/2  4.31157
As/Ao= 1.91

Secilen donati :

T1 TEMELI

Kenetli Temel
(Kenar Kolon)
(Bag Hatili Var)

Nd 22.85
Md 14.79
vd 0.991
czem. 15
Malzeme :BS20-S420
Fck 200
Fyk 4200
Fcd 153.85
Fctd 11.97
Fyd 3652
Fywd 3652
vz 1.6
yc 25
ht 04
bk 0.4
hk 0.5
al 0.52
b1 0.62
2.3
2.1
KESIT HESABI:

1-1 kesitinde (yatay) :

V1 11.0046
M1 4.21033
2-2 kesitinde (dusey) :
V2 7.60011
M2 2.90704
DONATI HESABI

1-1 kesitinde:

b= 230
Fcd= 0.15385
Mr=Md1 ise

A= -15.039
al=k1c -0.3977
Mr -421.03
Fc= -11.962
Fs=Fc ise As=
Yaklasik olarak As2=
pmin 0.002

As 16.1

cm2

Gift

Poz4 Kollu

(G+Q+E)

40/50

tm
t
t/m3

kg/cm2

kg/cm2

kg/cm2

kg/cm2

kg/cm2

kg/cm2

t/m3

t/m3

m - Temel kalinhgi

m - Kolon diisey boyutu
m - Kolon yatay boyutu
m

m

m - Yatay temel boyutu
m - Disey temel boyutu

tm
t
tm
BS30-S420
cm d=
tlem?2 Fyd=
B=

cm
tcm
t

cm2 ise
3.66 cm2
minAs 16.1
cm2 alnir.

12
12

Kenar Yiize Diisey Govde Donatisi

35
3.652

1052.72

Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

icin Ao=
icin As(saglanan)=

Md/Nd.h=" 1.29453
Ib1 0.923733
Md/Nd.h=" 1.29453
Ibk=Ib1/1,4 0.71
Ib=Ibk 0.74
Ib+6cm= 0.8
df= 1.2
oz.net= 12.08
h1= 0.25
a2= 1.02
b2= 1.12
Mt=Md 14.79
G= 11.0124
Nt=Nd+G  33.8624
cl 15.75974
c2 -1.73804
og 2.28
omax 13.47974
omin -4.01804
cort 4.730849
dhesap 12.76882
c1-1 2.08
b1-1 0.615
ocmax-c1-
1 11.39974
al-1 0.765
d 0.35
cm
t/cm2

C=Md1=

Minimum Donati Yeterlidir.

cm2

1.13
4.52

cm2
cm2

0,15<=Md/Nd.h<=2 ise
m
> 2 ise Ib=2h alinir.

m

t/m2<1,56zem= 22.5
t/m2

t/m2

t/m2

t/m2

t/m2

cm<hmin= 20 cm
t/m2

m

t/m2

421.033
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As/Ao= 712 o 12 icin Ao= 1.13 cm2
Secilen donati : 8 o 12 icin As(saglanan)= 18.08 cm2
2-2 kesitinde:
b= 210 cm d= 33 cm
Fcd= 0.15385 tlcm?2 Fyd= 3.652 t/cm2
Mr=Md1 ise
A= -13.731 B= 906.253 C=Md1= 290.704
al=klc -0.3192 cm
Mr -290.7 tem
Fc= -8.7668 t
Fs=Fc ise As= cm2ise  Minimum Donati Yeterlidir.
Yaklasik olarak As2= 2.68 cm2
pmin 0.002 minAs 13.86 cm2
As 13.86 cm2 alnir.
As/Ao= 6.13 o 12 icin Ao= 1.13 cm2
Segilen donati : 7 o 12 icin As(saglanan)= 15.82 cm2
Zimbalama Tahkiki: dort= 34 cm fctd= 0.01197 t/lem”2
Vpd= 22.3095 t bk= 0.4 m hk= 0.5 m
ex= 0.64726 m Up= 296 cm
y= 0.43252
Vpr= 52.1042 t>Vpd ise zimbalama tahkiki saglanir

Kayma tahkiki :

Vdx= 11.0046 t Vdy= 7.60011 t
Verx= 62.633 t>Vdx
Very= 53.9189 t>Vdy ise kayma tahkiki saglanir.

YUVALI (SOKET) TEMEL HESABI :

1.tip kenetli temel

Md 14.79 tm Vo 25173 t
vd 0.991 t Vu 24182 t
b 0.74 m
Ix 0.77 m Pist=P=130.769 t/m"2
ly 0.8 m e=ly/Ix 1.03896
t 0.25 m K=Pust*Ix*ly= 80.55355 t
Tam dolu Alt kismi Ust kismi b 100 cm
dolu dolu d 23 cm
(ly) (2ly/3) (Iyr3)
Muist=Mtam-

Mtam Malt Malt
tm tm tm

mxr 11.7 27.07

Mxr 6.88491864 | 2.86416 4.02076

myem -9.83 -12.11

Myem -8.1946641 | -6.4024 -1.7923

vxer 2.32 3.06

Vxer 43.4016962 | 32.9059 10.4958

vyem 1.37 1.69

Vyem 73.4977629 | 59.581 13.9167
Mi=K/mi Mi=P*IxA2/mi
Vi=P*Ix/vi Vi=P*Ix/vi




X Yoniinde Egilme Donatisi Hesabi :

Fcd=

Mr=Mxr ise

Fc=

Fs=Fc ise As=
Yaklasik olarak As2=

Y Yoniinde Egilme
Donatisi Hesabi :

Fecd=

Mr=Myem ise

A=

al=k1c

Mr

Fc=

Fs=Fc ise Asy=
Yaklasik olarak As2=

0.15385

-6.538625

1.37807664
402.075942
18.0214528

As/Ao=

t/cm2

cm
tcm
t

4.93
5.32

Secilen donati :

0.15385

-6.538625
0.6038119
179.228672
7.89619921

As/Ao=

t/cm2

cm
tcm
t
2.16
2.37

Secilen donati :

Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

Fyd=

pmin

cm2 ise
cm2

4

Fyd=

pxmin

cm2 ise
cm2

CIDARDA KAYMA HESABI :

b=a1=bw
h=h1=
d=

Vmax

Ver
vd

Vmax>Vd>Vcr ise kayma hesabi gerekir.

52
25

23
46.0012
9.30548
0.991

cm
cm

cm
t
t
t

Yan Yizlerin Kisa Konsol Hesabi :

b

b1
Vo
Vy
vd
h=b2
d
b=h1
Fed

1.2
0.62
25173
12.5865
12.5865
112

108

25
0.15385

Kesitin Tagima Glci

m
m
t
t
t

cm
cm
cm
t/cm2

m:Tekil yikin mesnete uzakligi

m
m/d
Vres

pe

106
0.98148
84
15.3498

cm
>0.5

3.652

300.777

0.002

As=

3.652

300.777

0.002

Asy=

Fywd
Fctd

t/cm2

minAs

4.93

14
14

t/cm2

minAsy

4.6

14
14

3.652
0.01197

Etriye:

T=0.6*1b*Vd/b1

C 19.289
Fc 81.7328
Fyk 4.2

n 1.4

A 1

Ib+6 800
b=h1 250

Acr 200000
(m=1b-1b/6+6)

vd 125865

C=-Mxr= -402.076 tcm
4.6 cm2
cm2 alinir.
icin Ao= 1.54
icin As(saglanan)= 6.16
(Tek kollu)
Poz1 Yatay
C=Myem=-179.229 tem
4.6 cm2
cm2 alinir.
icin Ao= 1.54
icin As(saglanan)= 4.62
(Tek kollu)
Poz3 Diisey
t/cm2 Asw/s -0.0768
t/cm2 minpw 0.00098
minAsw/s 0.05113
Asw/s 0.05113
[0} 8 Ao
Asw
19.6 cm d/2=
] 8 /

Yatay Cift Kollu Donati

14.61657
t

t>C=31.01795 oldugdu icin beton ezilmez.

t/cm2

mm
mm
mm2

Fck
N

t>Vy=21.933t oldugu icin kesit yeterlidir.

>maxpe=3.4

pe

34

t

Fyd

0.2

alinir.

3.23

tlem”2

cm2

cm2

cm2

cm2

>Asw/s ise
0.5 cm2
1 cm2
11.5 cm
11.5 cm
t/cm2
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Vd=Vy 12.5865 t

Hd 14.6166 t

As1 9.17346 cm2

As2 5.85303 cm2

As=As1 9.17346 cm2

Yatay Kisa Konsol Donatisi :

As/Ao= 4.06

Segilen donati : 5
Poz2

Diisey Kisa Konsol Donatisi :

Asv=As1/2  4.58673 cm2

As/Ao= 2.03

Secilen donati : 3
Poz4

17.2 Makas Kenar Kolon Temel Hesabi

TEMEL
HESAPLARI

Programlayan : Rifat SEZER
Kenetli temel
T1 TEMELI (1,4G+1,6Q)
(Kenar Kolon) 40/70
(Bag Hatili Var)
Nd 42.83 t
Md 29.11 tm
vd 4.28 t
czem. 15 t/m3
Malzeme :BS20-S420
Fck 200 kg/cm2
Fyk 4200 kg/cm2
Fcd 153.85 kg/cm2
Fctd 11.97 kg/cm2
Fyd 3652 kg/cm2
Fywd 3652 kg/cm2
74 1.6 t/m3
yc 25 t/m3
ht 0.4 m - Temel kalinhigi
bk 0.4 m - Kolon diigsey boyutu
hk 0.7 m - Kolon yatay boyutu
al 0.52 m
b1 0.82 m

2.5 m - Yatay temel boyutu

2.5 m - Dlsey temel boyutu
KESIT HESABI:
1-1 kesitinde:
V1 18.9609 t
M1 8.59499 tm

Fs

Cift
Kollu

Gift
Kollu

26.97 t>0.5"Vd=  6.293246 t
12 icin Ao= 1.13
12 icin As(saglanan)= 11.3

(Kenar Yiize Yatay Kisa Konsol Donatisi)

12 icin Ao= 1.13
12 icin As(saglanan)= 6.78

Kenar Yiize Diisey Govde Donatisi

Rifat
Hazirlayan: SEZER
Md/Nd.h= 0.970948 0,15<=Md/Nd.h<=2 ise
b1 1.244252 m
Md/Nd.h= 0.970948 > 2 ise Ib=2h alinir.
Ibk=Ib1/1,4 0.89 m
b= 1.04 m
Ib+6cm= 1.1 m
df= 1.5 m
oz.net= 11.6 t/m2
h1= 0.25 m - Soket kalinligi
a2= 1.02 m
b2= 1.32 m
Mt=Md 29.1 tm
G= 24.15 t
Nt=Nd+G 66.98 t
ol 21.89504 t/m2<1,5czem=
o2 -0.46144  t/m2
og 2.76 t/m2
omax 19.13504 t/m2
omin -3.22144  tim2
cort 7.9568 t/m2
dhesap 22.01915 cm<hmin=
c1-1 2.08 t/m2
b1-1 0.715 m
omax-c1-1 17.05504 t/m2
al-1 0.865 m
d 0.35 m

cm2

cm2

cm2
cm2

20
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2-2 kesitinde:

V2 17.2066
M2 7.44185
DONATI HESABI

1-1 kesitinde:

b= 250
Fed= 0.15385
Mr=M1 ise

A= -16.347
al=klc 0.75938
Mr 859.499
Fc= 24.8264
Fs=Fc ise As=
Yaklagik olarak As2=
pmin 0.002
As 17.5
As/Ao= 7.74

Secilen donati :

2-2 kesitinde:

b= 250
Fcd= 0.15385
Mr=M2 ise

A= -16.347
al=klc 0.69714
Mr 744.185
Fc= 22.7918
Fs=Fc ise As=
Yaklagik olarak As2=
pmin 0.002
As 16.5
As/Ao= 7.3

Secilen donati :

Zimbalama Tahkiki:

Vpd= 36.7064
ex= 0.67966
Vpr= 50.665

Kayma tahkiki :

Vdx= 18.9609
Verx= 68.0794
Very= 64.1891

Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

t
tm
:BS20-S420

cm
t/cm2

cm
tcm

t

6.8
7.47
minAs

cm2 ahlinir.

cm
t/cm2

cm
tcm

t

6.24
6.86
minAs

cm2 alinir.

t>Vpd

t
t>Vdx
t>Vdy

YUVALI (SOKET) TEMEL HESABI :

1.tip kenetli temel

Md 29.11
vd 4.28
Ib 1.04
Ix 0.77
ly 1.1

t 0.25

—_

3 3 3 3

cm2 ise
cm2
17.5

cmz2 ise
cm2
16.5

dort=
bk=

Up=

Vdy=

35
3.652

1144.26

cm
tlcm?2

C=-M1=

Minimum Donati Yeterlidir.

cm2

12

12

33

3.652

1078.87

icin Ao=
icin As(saglanan)=

cm
t/cm2

C=-M2=

Minimum Donati Yeterlidir.

cm2

12
12

34
0.4

296
0.42058

ise

17.2066

icin Ao=

icin As(saglanan)=

cm fctd=
m hk=
cm

-859.5

1.13 cm2
18.08 cm2
-744.18

1.13 cm2
18.08 cm2

0.01197 t/cm”2
0.7 m

Zimbalama Tahkiki Saglanir

t

ise kayma tahkiki saglanir.

Vo
Vu

Plst=P=
e=ly/lx

38.7245
34.4445

201.166
1.42857

K=Pust*Ix*ly=

t/m”2
1.4
170.3876 t
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Tam dolu Alt kismi Ust kismi b 100 cm
dolu dolu d 23 cm
(ly) (21y/3) (ly/3) 0 0
Mtam Malt Mist=Mtam-Malt
tm tm tm
mXxr 12.5 25.16
Mxr 13.6310105 | 4.74051 8.8905
myem -11.3 -11.18
Myem 15.0785514 | -10.668 -4.4103
vxer 2.18 2.74
Vxer 71.0540579 | 56.5321 14.522
vyem 1.36 1.6
Vyem 113.895475 | 96.8112 17.0843
Mi=K/mi Mi=P*IxA2/mi
Vi=P*Ix/vi Vi=P*Ix/vi
X Yoniinde Egilme Donatisi Hesabi :
Fecd= 0.15385 t/cm2 Fyd= 3.652 t/cm2
Mr=Mxr ise
A= -6.538625 B= 300.777 =-Mxr= -889.05
al=ki1c 3.17498787 cm
Mr 889.049609 tcm pmin 0.002 minAs 4.6 cm2
Fc= 415201101 t
Fs=Fc ise As= 11.37 cm2 ise As= 11.37 cm2 alinir.
Yaklasik olarak As2= 11.76 cm2
As/Ao= 7.38 0] 14 icin Ao=
Secilen donati : 8 0] 14 icin As(saglanan)=
(Tek
kollu)
Poz1 Yatay
Y
Yoniinde
Egilme
Donatisi
Hesabi :
Fed= 0.15385 tlem2 Fyd= 3.652 tlem2
Mr=Mxr ise
A= -6.538625 B= 300.777 C=-Mxr= -441.027
al=k1c 1.51627506 cm
Mr 441.027398 tcm pxmin 0.002 minAsx 4.6 cm2
Fc= 19.8287081 t
Fs=Fc ise Asx= 5.43 cm2 ise Asx= 5.43 cmz2 alinir.
Yaklasik olarak As2= -5.83 cm2
As/Ao= 3.53 0] 14 icin Ao=
Secilen donati : 4 0] 14 icin As(saglanan)=
(Tek
kollu)
Poz3 Diisey
CIiDARDA KAYMA HESABI :
b=a1=bw 52 cm Fywd 3.652 t/cm2 Asw/s
h=h1= 25 cm Fctd 0.01197 tlem?2 minpw
d= 23 cm minAsw/s
Vmax 46.0012 t Asw/s
Ver 9.30548 t (] 8
vd 4.28 t
Vmax>Vd>Vcr ise kayma hesabi gerekir. 19.6 cm
Etriye: [0} 8

Yatay Cift Kollu Donati

tcm

1.54
12.32

tcm

1.54
6.16

-0.0377
0.00098
0.05113
0.05113
Ao

Asw

d/2=

cm2
cm2

cm2
cm2

>Asw/s ise

0.5
1
11.5
11.5

98
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YAN YUZLERIN KISA KONSOL HESABI :

Ib 1.2 m T=0.6*1b*Vd/b1 17.00098 t

b1 0.82 m (¢} 25.7668 t

Vo 38.7245 t Fc 81.7328 t>C=31.01795 oldudu i¢in beton ezilmez.

Vy 19.3622 t Fyk 4.2 tlem?2

vd 19.3622 t n 1.4

h=b2 132 cm A 1

d 128 cm Ib+6 1100 mm

b=h1 25 cm b=h1 250 mm

Fcd 0.15385 t/em2 Acr 275000 mm2

Kesitin Tagima Glcu

m:Tekil yiikiin mesnete uzakligi (m=Ib-lb/6+6) Fck 0.2 t/cm”2

m 106 cm vd 193622 N

m/d 0.82813 >0.5

Vres 99 t>Vy=21.933t oldugu igin kesit yeterlidir.

ue 13.72 >maxue=3.4 e 3.4 alinir.

Vd=Vy 19.3622 t

Hd 17.001 t

As1 11.2365 cm2 Fs 33.0353 t>0.5*Vvd= 9.681115 t

As2 7.13855 cm2

As=As1 11.2365 cm2

Yatay Kisa Konsol Donatisi :

As/Ao= 4.97 [} 12 icin Ao= 1.13 cm2

Secilen donati : 5 0] 12 icin As(saglanan)= 11.3 cm2
Poz2 Cift Kollu  (Kenar Yiize Yatay Kisa Konsol Donatisi)

Diisey Kisa Konsol Donatisi :

Asv=As1/2 5.61825 cm2

As/Ao= 2.49 (] 12 icin Ao= 1.13 cm2

Secilen donati : 3 (0] 12 icin As(saglanan)= 6.78 cm2
Poz4 Cift Kollu  Kenar Yiize Diigey Govde Donatisi

T1 TEMELI (G+Q+E)

Kenetli Temel

(Kenar Kolon) 40/70 Md/Nd.h= 1.36545 0,15<=Md/Nd.h<=2 ise

(Bag Hatili Var) Ib1 1.30396 m

Nd 28.29 t Md/Nd.h= 1.36545 > 2ise Ib=2h alinir.
Ibk=Ib1/1,4 1 m

Md 27.04 tm Ib=Ibk 1.04 m

vd 1.125 t Ib+6cm= 1.1 m

czem. 15 t/m3 df= 1.5 m

Malzeme :BS20-S420 oz.net= 11.6 t/m2

Fck 200 kg/cm2

Fyk 4200 kg/cm?2

Fcd 153.85 kg/lcm2 h1= 0.25 m

Fctd 11.97 kg/lcm2 a2= 1.02 m

Fyd 3652 kg/cm2 b2= 1.32 m

Fywd 3652 kg/cm2 Mt=Md 27.04 tm

vz 1.6 t/m3 G= 13.3308 t

yc 25 t/m3 Nt=Nd+G 41.6208 t

ht 04 m - Temel kalinhigi ol 24.61241 t/m2<1,5czem= 225

bk 0.4 m - Kolon diisey boyutu o2 -7.37812  t/m2

hk 0.7 m - Kolon yatay boyutu og 2.76 t/m2

al 0.52 m omax 21.85241 t/m2



b1 0.82

2.3

21
KESIT HESABI:
1-1 kesitinde (yatay) :
V1 14.174
M1 4.65492
2-2 kesitinde (diisey) :
V2 9.4095
M2 3.59913
DONATI HESABI
1-1 kesitinde:
b= 230
Fed= 0.15385
Mr=Md1 ise
A= -15.039
al=k1c -0.4394
Mr -465.49
Fc= -13.217
Fs=Fc ise As=
Yaklasik olarak As2=
pmin 0.002
As 16.1
As/Ao= 7.12
Segilen donati :
2-2 kesitinde:
b= 210
Fed= 0.15385
Mr=Md1 ise
A= -13.731
al=k1c -0.3948
Mr -359.91
Fc= -10.842
Fs=Fc ise As=
Yaklasik olarak As2=
pmin 0.002
As 13.86
As/Ao= 6.13

Secilen donati :

Zimbalama Tahkiki:

Vpd= 27.4616
ex= 0.95581
Vpr= 41.0103

Kayma tahkiki :

Vdx= 14.174
Verx= 62.633
Very= 53.9189

Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

m omin -10.1381  t/m2
m - Yatay temel boyutu oort 5.857143 t/m2
m - Dlsey temel boyutu dhesap 15.80875 cm<hmin= 20
c1-1 2.08 t/m2
b1-1 0.515 m
omax-c1-1 19.77241 t/m2
t al-1 0.765 m
tm d 0.35 m
t
tm
BS30-S420
cm d= 35 cm
t/cm2 Fyd= 3.652 tlcm?2
B= 1052.72 C=Md1=  465.492
cm
tcm
t
-3.62 cm2 ise Minimum Donati Yeterlidir.
4.05 cm2
minAs 16.1 cm2
cm2 alinir.
0] 12 icin Ao= 1.13 cm2
8 0] 12 icin As(saglanan)= 18.08 cm2
cm d= 33 cm
t/cm2 Fyd= 3.652 t'cm?2
B= 906.253 C=Md1=  359.913
cm
tcm
t
-2.97 cm2 ise Minimum Donati Yeterlidir.
3.32 cm2
minAs 13.86 cm2
cm2 alinir.
0] 12 icin Ao= 1.13 cm2
7 0] 12 icin As(saglanan)= 15.82 cm2
dort= 34 cm fctd= 0.01197 t/em”2
t bk= 0.4 m hk= 0.7 m
m Up= 296 cm
y= 0.34043
t>Vpd ise zimbalama tahkiki saglanir
t Vdy= 9.4095 t
t>Vdx
t>Vdy ise kayma tahkiki saglanir.

YUVALI (SOKET) TEMEL HESABI :

100

cm



1.tip kenetli temel

Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

Md 27.04 tm Vo 32.55 t
vd 1.125 t Vu 31.425 t
Ib 1.04 m
Ix 0.77 m Pust=P= 169.091 t/m~2
ly 1.1 m e=ly/lx 1.42857
t 0.25 m K=Pust*Ix*ly= 143.22 t
Tam dolu Alt kismi Ust kismi b 100 cm
dolu dolu 23 cm
(ly) (2ly/3) (Iy/3)
Mtam Malt Mist=Mtam-Malt
tm tm tm
mXxr 12.5 25.16
Mxr 11.4576 3.98466 7.47294
myem -11.3 -11.18
Myem 12.6743363 | -8.9673 -3.7071
vxer 2.18 2.74
Vxer 59.7247706 | 47.5182 12.2065
vyem 1.36 1.6
Vyem 95.7352941 | 81.375 14.3603
Mi=K/mi Mi=P*IxA2/mi
Vi=P*Ix/vi Vi=P*Ix/vi
X Yoniinde Egilme Donatisi Hesabi :
Fcd= 0.15385 tlem?2 Fyd= 3.652 tlem?2
Mr=Mxr ise
A= -6.538625 B= 300.777 =-Mxr= -747.294 tcm
al=k1c 2.63555044 cm
Mr 747.294181 tcm pmin 0.002 minAs 4.6 cm2
Fc= 34465752 t
Fs=Fc ise As= 9.44 cm2 ise As= 9.44 cm2 alinir.
Yaklasik olarak As2= 9.89 cm2
As/Ao= o 14 igin Ao= 1.54
Secilen donati : 7 (0] 14 icin As(saglanan)= 10.78
(Tek
kollu)
Poz1 Yatay
Y
Yoniinde
Egilme
Donatisi
Hesabi :
Fecd= 0.15385 t/cm2 Fyd= 3.652 t/cm2
Mr=Myem ise
A= -6.538625 B= 300.777 C=Myem= -370.707 tcm
al=ki1c 1.26742072 cm
Mr 370.707331 tcm pxmin 0.002 minAsy 4.6 cm2
Fc= 16.5743777 t
Fs=Fc ise Asy= 4.54 cm2 ise Asy= 4.6 cm2 alinir.
Yaklasik olarak As2= 4.9 cm2
As/Ao= o 14 igin Ao= 1.54
Secilen donati : 3 0] 14 icin As(saglanan)= 4.62
(Tek
kollu)

Poz3 Diisey

cm2

cm2

cm2

cm2
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CIDARDA KAYMA HESABI :

b=a1=bw 52 cm Fywd 3.652 t/cm2 Asw/s -0.0752

h=h1= 25 cm Fctd 0.01197 tlcm?2 minpw 0.00098

d= 23 cm minAsw/s 0.05113 >Asw/s ise

Vmax 46.0012 t Asw/s 0.05113

Ver 9.30548 t (] 8 Ao 0.5 cm2

vd 1.125 t Asw 1 cm2

Vmax>Vd>Vcr ise kayma hesabi gerekir. s 19.6 cm d2= 115 cm
Etriye: [0} 8 / 11.5 cm

Yatay Cift Kollu Donati
Yan Yiizlerin Kisa Konsol Hesabi :

Ib 1.2 m T=0.6*Ib*Vd/b1 14.29024 t

b1 0.82 m C 21.6584 t

Vo 32.55 t Fc 81.7328 t>C=31.01795 oldugu igin beton ezilmez.

Vy 16.275 t Fyk 4.2 t/lem2 Fyd 3.23 t/lcm2

vd 16.275 t n 1.4

h=b2 132 cm IS 1

d 128 cm Ib+6 1100 mm

b=h1 25 cm b=h1 250 mm

Fcd 0.15385 t/em2 Acr 275000 mm2

Kesitin Tagima Glicu

m:Tekil yikiin mesnete uzakligi (m=lb-b/6+6) Fck 0.2 tlem”2

m 106 cm vd 162750 N

m/d 0.82813 >0.5

Vres 99 t>Vy=21.933t oldugu icin kesit yeterlidir.

ue 16.3226 >maxue=3.4 ue 3.4 alinir.

Vd=Vy 16.275 t

Hd 14.2902 t

As1 9.44489 cm2 Fs 27.768 t>0.5*Vd= 8.1375 t

As2 6.00033 cm2

As=As1 9.44489 cm2

Yatay Kisa Konsol Donatisi :

As/Ao= 4.18 0] 12 icin Ao= 1.13 cm2

Segilen donati : 5 0] 12 icin As(saglanan)= 11.3 cm2
Poz2 Cift Kollu  (Kenar Yiuze Yatay Kisa Konsol Donatisi)

Diisey Kisa Konsol Donatisi :

Asv=As1/2  4.72245 cm2

As/Ao= 2.09 (0] 12 icin Ao= 1.13 cm2

Secilen donati : 3 0] 12 icin As(saglanan)= 6.78 cm2
Poz4 Cift Kollu  Kenar Yiize Diisey Govde Donatisi

17.3 Orta Kolon Temel Hesabi
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TEMEL
HESAPLARI
Rifat
Programlayan : Rifat SEZER Hazirlayan: SEZER
T2 TEMELI (1,4G+1,6Q)
Kenetli temel
(Orta Kolon) 40/70 Md/Nd.h=" 0.984593 0,15<=Md/Nd.h<=2 ise
(Bag Hatili Var) b1 1.246317 m
Nd 93.28 t Md/Nd.h=" 0.984593 > 2 ise Ib=2h alinr.
Ibk=Ib1/1,4 0.89 m
Md 64.29 tm Ib= 1.04 m
Vd 9.33 t Ib+6cm= 1.1 m
czem. 15 t/m3 df= 15 m
Malzeme :BS20-S420 oz.net= 11.6 t/m2
Fck 200 kg/cm2
Fyk 4200 kg/cm2
Fed 153.85 kg/cm2 h1= 0.25 m - Soket kalinhgi
Fctd 11.97 kg/lcm2 a2= 1.02 m
Fyd 3652 kg/cm2 b2= 1.32 m
Fywd 3652 kg/cm2 Mt=Md 64.29 tm
vz 1.6 t/m3 G= 47.334 t
yc 25 t/m3 Nt=Nd+G  140.614 t
ht 0.4 m - Temel kalinhidi cl 20.47555 t/m2<1,56zem= 225
bk 0.4 m - Kolon diisey boyutu o2 2481843 t/m2
hk 0.7 m - Kolon yatay boyutu og 2.76 t/m2
al 0.52 m cmax 17.71555 t/m2
b1 0.82 m cmin -0.27816  t/m2
a 3.5 m - Yatay temel boyutu oort 8.718694 t/m2
3.5 m - Dlsey temel boyutu dhesap 34.25413 cm<hmin= 20 cm
c1-1 2.08 t/m2
KESIT HESABI: b1-1 1.215 m
cmax-c1-
1-1 kesitinde: 1 15.63555 t/m2
V1 42.0903 t al-1 1.365 m
M1 32.302 tm d 0.35 m
2-2 kesitinde:
V2 41.6536 t
M2 28.4286 tm
DONATI HESABI :BS20-S420
1-1 kesitinde:
b= 350 cm d= 35 cm
Fcd= 0.15385 t/cm2 Fyd= 3.652 tlem?2
Mr=M1 ise
A= -22.885 B= 1601.96 C=-M1= -3230.2
al=klc 2.07809 cm
Mr 3230.2 tcm
Fc= 95.115 t
Fs=Fc ise As= 26.04 cm2 ise
Yaklasik olarak As2= 28.08 cm2
pmin 0.002 minAs 24.5 cm2
As 26.04 cm2 alinir.
As/Ao= 11.52 [} 12 igin Ao= 1.13 cm2
Secilen donati : 12 (0] 12 icin As(saglanan)= 27.12 cm2
2-2 kesitinde:
b= 350 cm d= 33 cm

Fcd= 0.15385 t/cm2 Fyd= 3.652 t/cm2



Mr=M2 ise

A= -22.885
al=k1c 1.93913
Mr 2842.86
Fc= 88.7548
Fs=Fc ise As=

Yaklasik olarak As2=
pmin 0.002

As 24.3
As/Ao= 10.75

Segilen donati :

Zimbalama Tahkiki:

Vpd= 86.5701
ex= 0.68922
Vpr= 50.2558

Kayma tahkiki :

Vdx= 42.0903
Verx= 95.3111
Very= 89.8648
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cm
tcm

t

243
26.21
minAs

cm2 alinir.

11

t<Vpd

t
t>Vdx
t>Vdy

YUVALI (SOKET) TEMEL HESABI :

1.tip kenetli temel

B= 1510.42
cm2 ise
cm2
231 cm2
0] 12
0] 12
dort= 34
bk= 0.4
Up= 296
= 0.41718
ise
Vdy= 41.6536

C=-M2=

icin Ao=
icin As(saglanan)=

cm fctd=
m hk=
cm

Temel Kalinhgini Artiniz

t

ise kayma tahkiki saglanir.

Md 64.29 tm Vo 85.3768 t
Vd 9.33 t Vu 76.0468 t
b 1.04 m
Ix 0.77 m Pist=P= 443.516 t/mA2
ly 1.1 m e=ly/Ix 1.42857
t 0.25 m K=Pust*Ix*ly= 375.6578 t
Tam dolu Alt kismi Ust kismi b 100 cm
dolu dolu d 23 cm
(ly) (2ly/3) (ly/3) 0 0
Must=Mtam-
Mtam Malt Malt
tm tm tm
mxr 12.5 25.16
Mxr 30.0526228 | 10.4515 19.6011
myem -11.3 -11.18
Myem 33.2440517 | -23.521 -9.7234
vxer 2.18 2.74
Vxer 156.654622 | 124.638 32.017
vyem 1.36 1.6
Vyem 251.108145 | 213.442 37.6662
Mi=K/mi Mi=P*IxA2/mi
Vi=P*Ix/vi Vi=P*Ix/vi
X Yoniinde Egilme Donatisi Hesabi :
Fcd= 0.15385 t/cm2 Fyd= 3.652 tlem?2
Mr=Mxr ise
A= -6.538625 B= 300.777 C=-Mxr= -1960.11

al=kic

7.85978706 cm

-2842.9

1.13
24.86

0.01197
0.7

tcm

cm2
cm2

t/cm”2

m
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Mr
Fc=
Fs=Fc ise As=

Yaklasik olarak As2=

Y Yoniinde
Egilme Donatisi
Hesabi :

Fcd=

Mr=Mxr ise

A=

al=kic

Mr

Fc=

Fs=Fc ise Asx=

Yaklasik olarak As2=
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1960.10946 tcm pmin 0.002 minAs
102.7844 t
28.14 cm2 ise As= 28.14
25.93 cm2
As/Ao= 14 (0] 16
Segilen donati : 14 (] 16
0.15385 t/cm2 Fyd= 3.652 tlem?2
-6.538625 B= 300.777
3.49891551 cm
972.34391 tcm pxmin 0.002 minAsx
45.7561929 t
12.53 cm2 ise Asx= 12.53
-12.86 cm2
As/Ao= 6.23 ® 16
Segilen donati : 7 (] 16
CIDARDA KAYMA HESABI :
b=a1=bw 52 cm Fywd 3.652
h=h1= 25 cm Fctd 0.01197
d= 23 cm
Vmax 46.0012 t
Ver 9.30548 t
vd 9.33 t
Vmax>Vd>Vcr ise kayma hesabi gerekir. s
Etriye:
YAN YUZLERIN KISA KONSOL HESABI :
Ib 1.2 m T=0.6*Ib*Vd/b1
b1 0.82 m C 56.8088
Vo 85.3768 t Fc 81.7328
Vy 42.6884 t Fyk 4.2
vd 42.6884 t n 1.4
h=b2 132 cm A 1
d 128 cm Ib+6 1100
b=h1 25 cm b=h1 250
Fcd 0.15385 tlem2 Acr 275000
Kesitin Tagima Gucu
m:Tekil yikin mesnete uzakhigi (m=Ib-lb/6+6)
m 106 cm vd 426884
m/d 0.82813 >0.5
Vres 99 t>Vy=21.933t oldugu icin kesit yeterlidir.
ue 6.223 >maxue=3.4 pe
Vd=Vy 42.6884 t
Hd 37.4825 t
As1 247734 cm2 Fs 72.8338
As2 15.7385 cm2
As=As1 247734 cm2
Yatay Kisa Konsol Donatisi :
As/Ao= 10.96 (0] 12

4.6 cm2
cm2 alinir.
icin Ao= 2.01
icin As(saglanan)= 28.14
(Tek
kollu)
Poz1 Yatay
C=-Mxr= -972.344 tcm
4.6 cm2
cm2 alinir.
icin Ao= 2.01
icin As(saglanan)= 14.07
(Tek
kollu)
Poz3 Diisey
tlem?2 Asw/s 0.02245
t/cm2 minpw 0.00098
minAsw/s 0.05113
Asw/s 0.05113
0] 8 Ao
Asw
19.6 cm
(0] 8 /

Yatay Cift Kollu Donati

37.48248 t
t

d/2=

cm2

cm2

cm2

cm2

>Asw/s ise
0.5 cm2
1 cm2
11.5 cm
11.5 cm

t>C=31.01795 oldugu igin beton ezilmez.

t/cm2

mm

mm2

Fck 0.2

t/cm”2

3.4 alinir.

t>0.5"Vd= 21.34419 t

icin Ao=

cm2
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Secilen donati :
Asv=As1/2 12.3867

As/Ao= 5.48

Segilen donati :

T2 TEMELI

Kenetli temel

(Orta Kolon)

(Bag Hatili Var)

Md 57.07

Nd 61.72

vd 11.428

czem. 15

Malzeme :BS20-S420

Fck 200

Fyk 4200

Fcd 153.85

Fctd 11.97

Fyd 3652

Fywd 3652

vz 1.6

yc 2.5

ht 0.4

bk 0.4

hk 0.7

al 0.52

b1 0.82
3.5

b 3.5

KESIT HESABI:

1-1 kesitinde (yatay) :

V1 32.1167
M1 24.2233
2-2 kesitinde (diisey) :
V2 24,0708
M2 16.4283
DONATI HESABI

1-1 kesitinde:

b= 350
Fed= 0.15385
Mr=Md1 ise

A= -22.885
al=ki1c -1.4808
Mr -2422.3
Fc= -67.776
Fs=Fc ise As=
Yaklasik olarak As2=
pmin 0.002

As 24.5
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11 (0]
Poz2 Cift Kollu
cm2

(0]
6 (0]
Poz4 Cift Kollu

(G+Q+E)

40/70

t
t
t/m3

kg/cm2

kg/cm2

kg/cm2

kg/cm2

kg/cm2

kg/cm2

t/m3

t/m3

m - Temel kalinhidi

m - Kolon diigey boyutu
m - Kolon yatay boyutu
m

m

m - Yatay temel boyutu
m - Dlsey temel boyutu

t
tm
BS30-S420

cm d=
t/cm2

cm
tcm
t

-18.56 cm2 ise

21.06 cm2
minAs 245
cm2 alinir.

24.86 cm2
(Kenar Yiize Yatay Kisa Konsol Donatisi)

12 icin As(saglanan)=

12 icin Ao= 1.13 cm2
12 icin As(saglanan)= 13.56 cm2

Kenar Yiize Yatay Gévde Donatisi

Md/Nd.h=" 1.320943 0,15<=Md/Nd.h<=2 ise
b1 1.297224 m
Md/Nd.h=" 1.320943 > 2 ise Ib=2h alinr.
Ibk=Ib1/1,4 1 m
Ib=Ibk 1.04 m
Ib+6ecm= 1.1 m
df= 1.5 m
oz.net= 11.6 t/m2
h1= 0.25 m
a2= 1.02 m
b2= 1.32 m
Mt=Md 57.07 tm
G= 33.81 t
Nt=Nd+G  95.53 t
cl 15.78484 t/m2<1,5czem= 22.5
o2 -0.1881 t/m2
og 2.76 t/m2
omax 13.02484 t/m2
omin -2.9481 t/m2
cort 5.038367 t/m2
dhesap 22.66472 cm<hmin= 20 cm
c1-1 2.08 t/m2
b1-1 1.215 m
ocmax-c1-
1 10.94484 t/m2
al-1 1.365 m
d 0.35 m
35 cm
3.652 tlem?2
1601.96 C=Md1=  2422.33

Minimum Donati Yeterlidir.

cm2

106



As/Ao= 10.84
Secilen donati :

2-2 kesitinde:

b= 350
Fcd= 0.15385
Mr=Md1 ise

A= -22.885
al=kic -1.0703
Mr -1642.8
Fc= -48.988
Fs=Fc ise As=
Yaklagik olarak As2=
pmin 0.002
As 231
As/Ao= 10.22

Secilen donati :

Zimbalama Tahkiki:

Vpd= 61.0074
ex= 0.92466
Vpr= 41.9113

Kayma tahkiki :

Vdx= 32.1167
Verx= 95.3111
Very= 89.8648
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1

cm
t/cm2

cm
tcm
t
15.15
minAs

cm2 ahlinir.

1

t>Vpd

t
t>Vdx
t>Vdy

YUVALI (SOKET) TEMEL HESABI :

1.tip kenetli temel

0] 12 icin Ao= 1.13 cm2
0] 12 icin As(saglanan)= 24.86 cm2
d= 33 cm
Fyd= 3.652 tlem?2
B= 1510.42 C=Md1=  1642.83
cm2 ise Minimum Donati Yeterlidir.
cm2
23.1 cm2
0] 12 icin Ao= 1.13 cm2
0] 12 icin As(saglanan)= 24.86 cm2
dort= 34 cm fctd= 0.01197 t/em”2
bk= 0.4 m hk= 0.7 m
Up= 296 cm
= 0.34791
ise zimbalama tahkiki saglanir
Vdy= 24.0708 t

ise kayma tahkiki saglanir.

Md 57.07 tm Vo 79.5636 t
vd 11.428 t Vu 68.1356 t
Ib 1.04 m
Ix 0.77 m Pust=P= 413.317 t/m”2
ly 1.1 m e=ly/lx 1.43
t 0.25 m K=Pust*Ix*ly= 350.0798 t
Tamdolu | Alt kismi Ust kismi b 100 cm
dolu dolu 23 cm
(ly) (2ly/3) (Iy/3)
Muist=Mtam-
Mtam Malt Malt
tm tm tm
mxr 12.5 25.16
Mxr 28.0063872 | 9.7399 18.2665
myem -11.3 -10.86
Myem 30.9805168 | -22.565 -8.4155
vxer 2.18 2.65
Vxer 145.988257 | 120.096 25.8923
vyem 1.36 1.57
Vyem 234.010588 | 202.71 31.3008
Mi=K/mi Mi=P*Ix"2/mi
Vi=P*Ix/vi Vi=P*Ix/vi
X Yoniinde Egilme Donatisi Hesabi :
Fcd= 0.15385 t/cm2 Fyd= 3.652 tlem?2
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Mr=Mxr ise
A= -6.538625 B= 300.777
al=k1c 7.20008917 cm
Mr 1826.6487 tcm pmin 0.002 minAs
Fc= 94.1573661 t
Fs=Fc ise As= 25.78 cm2 ise As= 25.78
Yaklasik olarak As2= 24.16 cm2
As/Ao= 12.83 16
Segilen donati : 13 16
Y Yoniinde
Egilme Donatisi
Hesabi :
Fecd= 0.15385 t/cm2 Fyd= 3.652 t/cm2
Mr=Myem ise
A= -6.538625 B= 300.777
al=ki1c 2.99261895 cm
Mr 841.551792 tcm pxmin 0.002 minAsy
Fc= 39.1352262 t
Fs=Fc ise Asy= 10.72 cm2 ise Asy= 10.72
Yaklasik olarak As2= 11.13 cm2
AslAo= o 16
Secilen donati : 6 0] 16
CIDARDA KAYMA HESABI :
b=a1=bw 52 cm Fywd 3.652
h=h1= 25 cm Fctd 0.01197
d= 23 cm
Vmax 46.0012 t
Ver 9.30548 t
vd 11.428 t
Vmax>Vd>Vcr ise kayma hesabi gerekir. s
Etriye:
Yan Yiizlerin Kisa Konsol Hesabi :
Ib 1.2 m T=0.6*1b*Vd/b1
b1 0.82 m (¢} 52.9407
Vo 79.5636 t Fc 81.7328
Vy 39.7818 t Fyk 4.2
vd 39.7818 t n 1.4
h=b2 132 cm A 1
d 128 cm Ib+6 1100
b=h1 25 cm b=h1 250
Fcd 0.15385 t/cm2 Acr 275000
Kesitin Tagima Glcu
m:Tekil yikiin mesnete uzakligi (m=lb-1b/6+6)
m 106 cm vd 397818
m/d 0.82813 >0.5
Vres 99 t>Vy=21.933t oldugu igin kesit yeterlidir.

ue 6.67768

>maxue=3.4 ue
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C=-Mxr= -1826.65 tcm
4.6 cm2
cm2 alinir.
icin Ao= 2.01 cm2
icin As(saglanan)= 26.13 cm2
(Tek
kollu)
Poz1 Yatay
C=Myem= -841.552 tcm
4.6 cm2
cm2 alinir.
icin Ao= 2.01 cm2
icin As(saglanan)= 12.06 cm2
(Tek
kollu)
Poz3 Diisey
t/cm2 Asw/s 0.04743
t/lem2 minpw 0.00098
minAsw/s 0.05113 >Asw/s ise
Asw/s 0.05113
0] 8 Ao 0.5 cm2
Asw 1 cm2
19.6 cm d2= 115 cm
(0] 8 / 11.5 cm

Yatay Cift Kollu Donati

34.93036 t

t

t>C=31.01795 oldugu igin beton ezilmez.
t/lem2 Fyd 3.23 t/cm2

0.2 t/cm”2

3.4 alinir.
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Vd=Vy 39.7818 t

Hd 34.9304 t

As1 23.0866 cm2 Fs 67.8747 t>0.5*Vd=  19.8909 t

As2 14.6669 cm2

As=As1 23.0866 cm2

Yatay Kisa Konsol Donatisi :

As/Ao= 23.09 ® 8 icin Ao= 0.5 cm2

Secilen donati : 24 0] 8 icin As(saglanan)= 24 cm2
Poz2 Cift Kollu  (Kenar Yiize Yatay Kisa Konsol Donatisi)

Diisey Kisa Konsol Donatisi :

Asv=As1/2 11.5433 cm2

As/Ao= 11.54 (] 8 icin Ao= 0.5 cm2

Secilen donati : 12 o 8 icin As(saglanan)= 12 cm2
Poz4 Cift Kollu  Kenar Yiize Yatay Gévde Donatisi

18 ORNEK TEMEL HESABI
18.1 TEMELIN HESABI

Not:Bag hatili varsa temel hesabinda V4=H4 dikkate alinmaz. Ancak yuva hesabinda dikkate alinir.
for =11/ S, =1.1%4200 =15.56kg / cm?

Ba][ hatili var

Orta Kolon: 40/40
Ng&=76.71ton
Mg=19.80tm

H4=5 ton

o.,, =10t/ m? fctd:%zll.ll

z,em

Malzeme: BS20-BCIII

Yme=1.4 ; fei=140kg/cm? ; f=11kg/em® ; £,4=3650kg/cm>
v~1.6 t/m’ ;y.=2.5t/ m’

h=50cm ;l,=x=1.7h
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74

130

De

M, 1980

a;=b;=40+12=52cm =
N,*h 76.71*40

=0.65=1, =1.7*%40 = 68cm

Gznet=10-(0.8x1.6+0.5x2.5)=7.47t/m*
1. Temel Boyutlandirilmasi

N, 76.71
- ~ = 6.85m
15%c.,, 15%747

z,net

2

b=3.50m ; a=3.00m
h, 212cm veya b -2 17cm

= h, =25cm segildi.
ar)=br,=a;+2h1=52+2x25=102cm
Mt=Mp=19.80 tm
G=1.4x3x3.5(0.80x1.6+0.5x2.5)=37.19ton
Nt=76.71+37.19=113.90ton

N, _G*M,
T2 = a*b * a*b?

o = 113.9 6*19.80
12735357 34352
o, =14.08¢/m?><1.5*¥10=15

o, =7.62t/m*>>0

=10.85F%3.23
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L 1365 213,5 L

188.5

ot =7.31t/m?

300

@> @

| 4 [ N

(e}

115

10.54t/m?

2. Kesit Hesabi :
6,=1.4x(0.80x1.6+0.5x2.5)=3.54t/m?
Omax—14.08-3.54=10.54t/m?
Omin=7.62-3.54=4.08tm?
Gor=(10.54+4.08)x0.5=7.31t/m?

V,y=N,=7671t<V,_ =0.65*%f, *b*d
76.71<0.65%0.011*300*d = d > 36cm
d =45cm

h=50cm>h_. =20cm

a) 1-1 Kesitinde :

V,1=(10.54+8.02)x0.5x1.365x3=38.00ton
M;=[(0.5x2.52x1.365°x2/3)+0.5x8.02x 1.365%]x3.00=27.1 1tm

b) 2-2 Kesitinde

111
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V,=7.31x1.115x3.5=28.53ton
M,=7.31x1.115°x3.5x0.5=15.90tm

3. Egilme Donatis1 Hesab :
BS20-BCIII

d=h-5

a) 1-1 Kesitinde :

1-1 b=300cm ; d=45cm; M;=2867tcm

_300%45°
2711

minA=0.002x300x45=27cm?>= 14016 veya 16/23(28.14cm?)

=224cm?/t = p < p,. =0.002

b) 2-2 Kesitinde :
b=350cm ; d=43cm; M,=1590tcm
%k 2
K= % =407cm?*/t = p=0.00102< p_. =0.002

minA¢=0.002x350x43=30.1cm*>= 15016 veya 16/25(30.15cm?)

4. Zimbalama Tahkiki :
dor=44cm , f.~11kg/cm?
Vpa=76.771-0.84°x7.31=71.55ton

M .
e =y 15804 o6em ; e0 U, =4*%(40 +44) = 336cm
N, 7671

1
y = = 0.68
111502640

10.847

Vor=YxfeaxUpxd=0.68x0.011x336x44=110.58t>71.55ton

oldugundan zimbalama giivenligi saglanmustir.

5. Kayma Tahkiki :
Vi=V4=39.8%ton ; V4,=28.53ton=V,
V. =0.65%0.011*300*45 =96.53t > 39.8%t0n

crx

V., =0.65%0.011%350*43 =107.61¢ > 28.53¢on

cry

} = kayma giivenligi saglanmistir.
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18.2 YUVANIN (SOKETIN) HESABI :

1. tip kenetli temel

|16 |

74
z=21,/3

1/3

\/MQ—E

|16 |

ol
o,
M
V, :ﬁ—d+§Vd
51, 5
V, = E@+§*5 =43.30ton
5 74 5
M
u :é_d+lVd
51, 5
Vo= é@_,_l*‘g =38.30ton
5 74 5
1. Cidarin Hesaba :
BS20-BCIII
52cm
Ve s
I»B%cm
o
80
N V yer == ;8
b=77cm

Cidarin hesab1 kenarin iist kisminda V kuvvetinin yayili olarak etkidigi aciklig1 1=a;+h; =52+25=77cm

ve diger yonde l,=74cm olan bir kenar1 serbest plak olarak kabul edilerek hesaplanir. Bulunan donati {ist

1v/3 bolgesine yerlestirilir.



o

43.30

P, = =
“0.77%0.25  0.77*0.25

I, 80

/

X

K=Pjux1x1;=223x0.8x0.77=137.40t ; P=223t/m?

=" 21.04
77
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223t/ m?

(b=100cm ; d=23cm)
Mis=Miam-
21,/3
ly Malt p
Alt Kisim . K=bxd*M
Tamamen Dolu Ust Kisim As=pxbxd
Dolu
Dolu
p=0.0044
my—=11.4 my—=32.4 100 * 232 Ax=10.12cm?
My=7.97tm K=——=66.4
M=12.05tm  |M=4.08tm 797 Secilen9¢12(Po
zl)
p=0.0031
8.51 Myen=13:2 Ay=7.13cm?
Myem™-0. 100*232 sx— /.1oCm
’ Myem= - Myem= -6.13tm | K=———""-=86.3
Myen= -16.15tm 613 Secilen5¢14(Po
10.02tm
z3)
Vyer=2.60 Vier=3.47
Vier=16.56t
Vier=06.04t Vier=49.48t
Vyem=1.4 Vyem=1.81
g g Vyem=27.78t
Vyem=122.65t Vyem=94.87t
M,=K/m, — M, =p*l’/m,
V.=p*l /v, V.=p*I /v,

2. Cidarda Kayma Giivenligi :

b=a;=52cm ; h=h;=25cm ; d=23cm

Vmax=0.22xf;xbxd=0.22x0.14x52x23=8.55ton
Vi=0.65xf.4xbxd=0.65x0.011x52x23=8.55ton
V&=V em=27.78ton

Vinax >V4 >V = kayma hesabi gerekir.

A, 27.778-0.8*V, 27.78-0.8*8.55

SW

N fywd*d

3.65%23

=0.2494

114
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. A, |
min p, = o~ 030 2 _30-11 _ 00009
b, *s o 3650
y
min % = min p_ %5, = 0.0009%*52 = 0.0468 < 0.2494
S
A _ 02494
S
$12 etriye i¢in Ag=2x1.13=2.26cm?
226 _ 02494 = 5 = 9em < ? — Btriye $12/9
S

3. Yan Yiizlerin Kisa Konsol Hesabi :

25
AY

1

b2=102cm RV

80cm a=66.7cm
v

[
Diisey ¢ekme kuvveti: T = 0.6b—”Vd =0.6 *%21.65 =18.48ton

1
} . vV,
Disey ¢ekme kuvveti: V= 5 21.65ton

h=b,=102cm
d=102-4=98cm

4. Betonda Ezilme Kontrolii :

Diagonal basing kuvveti : C =+/18.482 + 21.652 = 28.46ton

Basing kuvvetinin yayildig1 genislik : b=h;=25 cm
F=0.85xf.4xbxh;=0.85x0.14x25x25=74.38t>C=28.46tonton

F<C olsayd1 boyutlar degistirilir.

5. Kesitin Tasima Giicii :

a,=74-(74/6)+6=67.7cm (Tekil Yiikiin Mesnete Uzaklig1)
a,/d=67.7/74=0.91>0.5 ise aciklik ¢ok kisa degil
Vies=0.15xf.:xbxh=0.15x0.200x25x102=76.50ton>21.65ton (kesit yeterlidir.)
(T=Hp)
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4 = V,*a N H,
©0.70%f, *d  0.70* f,

4 - 21.65*%67.7 N 18.48
*0.7%4.200 0.7*4.200

=11.37cm?

veya

yo Ve o H, 2165 1848
fu*u, 070%f, 420%34 0.7%4.2

s

=7.80cm?

V,*a 21.65%67.7

F

N

+H, +18.48 =33.44¢ > 0.5V, =10.83¢

A4~=11.37x0.5=5.68cm?

A=1137Tecm*= n, = 21: '13173 =~ 5012 kenar yiize yatay kisa konsol donatisi.(iki kollu) (Poz2)
5.68 o o
Ay=6.54cm*>= n, = T¥113 = 3012 yan yiize diisey kisa konsol donatisz. .(iki kollu)
_69% P * A *u

H, v

A=1.00 ; p=1.4 ; A,=1020x250=255000mm?

*12 % *
u :6.9 12*255000 1.4:11.37>3.4
216500

u, =34

(TS9967 EK-D)
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19 CEPHE PANELI HESABI

2250 0.0 2250
lb/3=20 cm
6 12
© | Pozl 9912 < ¢ j
3 3912
= o 14/25 Poz3
= S g 14ns
k=320
=320
Poz3 Poz4
Y
Poz? o
/ 2 [ R I B
[]] 5 14 312
— - ¢ ¢
L —l g (@)
Poz3 <,i f Pozl E (‘\?
- = S
k ‘ J Poz 2
< 5¢ 12
Poz4 rﬁi
- Pozl
20 20 oz
=330 $1425 290 %12
&

117



Hazirlayan : Yrd.Do¢.Dr.Rifat SEZER

¢ 8/15 L=197 ¢cm

797 cm

L=

b 8/15

B-B KESITI

=0 7L as |

=200

Programlayan :

Malzeme

Ec

Panel Boyutlan :
Plak genisligi (B)
Plak uzunlugu (A)

285000

g 7=

CEPHE PANELIi HESABI :

Rifat SEZER Hazirlayan:

BS20-

S420 fywk

kg/lcm2 2850000 t/m2 fck
fyk

2 m fcd

8 m fctd

10

17‘

Rifat SEZER
4200 kg/cm2

200 kg/cm2
4200 kg/cm2
0.153846 kg/cm2
0.011966 kg/cm2

118
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Enine dogrultuda panel agikhklar :

1) Konsol boyu = 0.5 m

2) Orta acgikhk = 1 m
ince ug boyu (lu)= 0.35 m
Ruzgar yuku

: (w) 50 kg/m2

Panel Yiik Hesab: :
A) Zati Yiikler

1) Plak yuk analizi
gp= 0.25 t/m2
gpd=1.4*gp= 0.35 t/m2
2)Nervur yuk analizi :

Bir nervdr igin :

gn= 0.286125 t/m
gnd=1.4*gn= 0.400575 t/m
Panel Donati hesaplar :

1) Enine dogrultuda plak donati hesabi :

Mesnet momenti :

Mm= 4375  tcm Ayd=Byd=

Acikhk

momenti

Ma= 0 tm

Donati hesabi :

Aciklikta

Ashesap= 0 cm2 Asmin=
As= 1.7 cm2 s=
Secilen donati : o 8
Dagitma donatisi : o 8
Mesnette

Ashesap= 0.15659 cm2 Asmin=
As= 1.7 cm2 =
Secilen donati : ¢ 8
Dagitma donatisi : o 8

1) Boyuna dogrultuda nerviir donati hesabi :
Konsol boylarinin hesabi (Mm=Ma ) :

konsol boyu (a) = 1.66 m

Orta aciklik (lo) = 4.69 m
Mesnet momenti : Mm= 54.98224
Aciklik momenti : Ma= 54.98224
Mesnet reaksiyonlari : Ay=By=  1.6023
VAsol= 0.663694 t Vasag=
Donati hesabi : bw= 8.5

a) Mesnette : fyd= 3.652174
As= 0.696975 cm2 Asmev=
b) Agiklikta :

As= 0.696975 cm?2 o
Segilen donati : 1 o

Kayma Hesabi :

bw= 8.5 cm =

fcd= 0.153846 t/cm2 fctd=

Vd= 0.938606 t

Mesnet reaksiyonlari

1.3

1.15

3.652174 t/cm2
3.652174 t/lcm2

Nervur Boyutlar :

ymc
yms
fyd
fywd
b
h
hf
bwu
bwa
bwort
hg
d
df
gpd=
0.35 t
1.7 cm2
29.55294 cm
/ 15
/ 20
1.7 cm2
29.55294 cm
/ 15
/ 20
gnd= 0.400575
tcm
tcm
t
0.938606 t
cm d=
t/lcm2
3.0144 cm2
12 icin
12
24 cm

0.011966 t/cm2

100 cm

27 cm

10 cm

10 cm

7 cm

8.5 cm

17 cm

24 cm

8.5 cm

0.35 t/m2

smax= 15 cm
cm

smax= 15 cm
cm

Ao= 0.5024 cm2
t/m

24 cm

ilave donati gerekmez

Ao= 1.13 cm2

fywd= 3.652174 t/cm2
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Ver= 1.586748 t

Vmax= 6.904615 t

Vmax>Vcr>Vd ise min. kayma donatisi yeterlidir.

Asw/s= 0 min Asw/s= 0.008355 ise Asw/s=

[0} 8 icin Asw= 1.00 cm2 =
d/2=

Etriye : 0 8 / 12

B) RUZGAR HESABI :

wr= 50 kg/m2 h= 7.7 m b=

wd1= 0.065 t/m ( Bir nervur igin)

a) Boyuna Dogrultuda Nerviir Hesabi : bw= 8.5 cm

Mw1= 48.17313 tcm d= 24 cm

fyd= 3.652174 t/cm2

As1= 0.61066 cm2 Asmev=  0.696975 cmA”2

Mevcut donati yeterlidir

b) Enine Dogrultuda Plak Hesabi :

wd1= 0.065 t/m gpd= 0.35 t/m
Donati hesabina gerek yoktur.

Mevcut donati :

Agiklikta : ¢ 8 / 15
Mesnette : ¢ 8 / 15
Dagitma : o 8 / 20

20 ORNEK DUVAR ALTI SOMEL HESABI

S220-BS14

Ym=1.4 ;f=95kg/em? ; f¢=8.5kg/cm? ; f,;=1910kg/cm* ; fiu=13kg/cm?

Crenm=10 t/m? ;y=2.0t/ m’

N=1.2 T/m
Vl@ 30 IOV
£ 1 i
(@)
=
T -+
[ <
O
/‘\/ 50 /‘\/

Gznet=10-1x2=8t/m?

120

0.008355 alinir.

120 cm
12 cm
2 m
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A :%: 0.15m?

a=1m=b=0.50m
G=1x2x1x0.50=1m?
Nt=1.2+1=2.2ton

co= 325 =4.4¢/ m? < 8¢/ m?

Ng=1.5x1.2=1.8t/m

V4 <V=0.65xf.;xbxd

1.8<0.65x0.0085x50xd

d>6.52cm = d=25cm segilir.

h=30cm>h,;;=20cm

V dmax=00xa=4.4x0.10=0.44t/m

M¢=0.5x4.4x(0.10+0.15)>=0.14tm/m
M, 0.14

o, = =9.33¢/m*=0.93kg / cm?
W (1*0.30%/6)

o, =093kg/cm?*<1.3f,, =1.3*13 =16.9kg/cm* = Enine donat1 hesabina gerek yoktur.

Boyuna dogrultuda: 4010 Etriye: @8/30

1 [

4610

c0cm
A

$8/30
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EK.1 YUVALI TEMEL CiDAR EGILME TABLOLARI:
1) YAYILI YUKLE TAMAMEN DOLU
Kesme
e=ly / IX Moment: M=K / m; Kuvveti : Vi=P.Ix /v,
&= 1 1.1 1.2 1.3 14 1.5
My, 11.4 11.5 11.7 121 |12.5 13.1
-Myem 8.51 9.64 9.83 10.6 |11.3 12.1
Vyer 2.6 2.43 2.32 2.24 |2.18 213
Vyem 1.4 1.38 1.37 1.36 [1.36 1.36
2) ALT 2/3 1y YAYILI YUKLE DOLU
— peneeneeneanenees fromemmemnennennns
—
1. + .
(2/3)
1
Kesme
e=ly / IX Moment: M=P.Ix* / m, Kuvveti : Vi=P.Ix / v,
&= 1 1.1 1.2 133 |14 1.5 2 4
My, 32.4 29.73 27.07 |23.6 [25.16 |27.38 38.5 125
-Mye 13.2 12.65 1211 (114 (11.18 [10.86 9.29 8.56
Vye 3.47 3.27 3.06 2.8 2.74 2.65 2.2 2
Vye 1.81 1.75 1.69 162 (1.6 1.57 1.43 1.37
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Asik imalat yvapilacak yapin

YUKSEK DOZLU BETON

/' SAPLAMA

acikligina gbre ya da istenilen A
acikhiga gore yapilabilir. = f
Birlesimleri saplamalidur. Iid
Yiiksek dozlu beton ile yapilr.
B
Asik Kirisi Imalatinda
Kullanilan Malzeme Cinsi:
CELIK : BC Illla c; C
BETON: BS 35 T
TiPi L A B ClS | D
cm. cm. cm. | cm. | cm.
ASIK |3 11725 30 | 7 | 105|185

\\\

T ASIK

CATI MAKASI

123
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“'l.,‘\
. =
o ™, ;.
- ™ o .y
".._\\h ""’\-._ # ‘!
/‘ -( \\*""\. \\"
= M"‘\h‘\ \"a "‘\\ -
’ Ly N 1‘“’«.‘
N ™ " \\_5‘\.

— ¢
Makas Acikhq istege gére ve ihtivaca ¢oziim Ex U
olabilecek sekilde asatidaki tablo harici élgiilerde Go
de yapilabilir. H
Makas birlesim sekli; kolonlardaki civatalara I ' 1 +
gegirilip, vitksek dozlu beton atilip, civatalar ile ‘ |
sikilmasiyla gergeklesir. F B .
Cati Kaplamas: cinsine gore, asik aralan uzayip ' B.'I
kasalabilir. Asik baglantilan makaslarda birakilan ‘ |
saplamalara yiiksek dozu beton atlarak gerceklesir, G : : o
5 Goe I
Cati Kirisi Imalatinda i ‘1 f 2
Kullanilan Malzeme Cinsi: A
CELIK : BC Illa -
BETON: BS 35 2-2 KESITI 1-1 KESITI
Sl Tipl L A B C | C D Ei E2 F Gy Gy H | Eaim
No cm. cm cm. em, | em | em. | em. | em. | em | em. | em. | em. | (m)%
1| CK1 | 1000 | 25 |29-100 | 7 7 11 - 10 | Delishen | - vy 25 | 155
2| CK2A | 1500 | 25 | 29155 | 7.5 | 7.5 | 10 8 10 | Degishen [ @ 8 30 17
3|CK2B | 1500 | 25 | 29-160 | 75 | 75 | 10 8 10 |Dasen | 6 8 30 18
4| CK3 | 1800 | 30 | 29171 | 85 | 85 | 13 10 | 10 |Dedishen [ 5 5 35 16
5| CK4 | 1950 | 30 | 29-184 | 85 | 85 | 13 | 10 | 10 |Dxysen| 5 5] 3| 16
6| CK5 | 2500 | 40 | 50-220 | 145|145 | 11 15 | 15 |Deysen | 12 8 40 16
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L
—— — = +
— DOSEME
":Lx g =
DO?EME
]ﬁ / KIRISI
: A_ y s i KCLON
DB
] [ cT |
E E
L +——+
DOSEME
B DOSEME
KIRISI
A ; KOLON
— . A B C D E Doseme kirisi ihtivaca cevap ver.e.bilecek sekilde
cm cm. cm. | <m cm, 10.00 mt. agkhga kadar yapllabﬂlr.
; Kesitleri statik hesaplarina uygun olarak vapilir.
DK1 | Detishen | 25 70 30 | 40 33
Elemanlann birlesimi kaynakh yapilmaktadir.
DK2 |Daien | 30 | 70 | 30 | 40 | 33 Istege gore Kreyn Kirisi ve Sundurma Kirisi
DK3 | nssen | 40 | 60 | 20 | 40 | 33 olarak imal edilebilir.
Doseme Kirisi Imalatinda Kullanilan Malzeme Cinsi:
DE4 [Bowsil 80 P s T CELIK: BC Illa BETON : BS 35
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b
i 2
2
C
il
il ’ 1
B A
1-1 KESITI L -

= = 7 (= ] i = T =i i

7 53 S =) > 2 2 ;‘

2 2 S S
4 | || || || | | (i l | |
] Kolonlar, ihtivaca gore, istenilen viikseklikte imal edilir.
S[:l;: TIPI ::21. CEL cr(;;. Duruma gére cok kath veya tek kath olabilen kolonlarda
statik hesap sonucuna gore en uygun kesit secilir,

1| KOLON1 | 30 50 | Degisken

2|1 KOLON2 | 40 | 40 | Detisen Kolon Imalatinda

3| KOLON 3 | 10 2 [ Kullanlan Malzeme Cinsi:

: CELIK :BCIlla
4| KOLON4 | 40

70 | Densken BETON : BS 35
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L
A H 1

Te. F ' 'K M K.

Lokt 18 MK

Oluk Kirisi boyu binarin kolon ve ¢at makasinin
aks durumuna gére kisa veya uzun olabilir.
Birlesim yerleri saplamal veya kaynakh vapilabilir.
[klim durumuna gére oluk tipi secilir.

Oluk Kirisi Imalatinda
Kullarulan Malzeme Cinsi:

CELIK :BCllla
BETON : BS 35

1 | A | B | C|D|E|F|G| H| K| J|M L
cm. an. cm. cm. cm. cm. cm. cm. cm. cm. cm. cm.

OKl (50 | 33 | 12| 21 |125| 25 |125 - | -] - | 400800

OK2 - - - - - - 50 | 8 35 | 34 | 400800
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Hy Hz

E ‘ B
Cq1
Dl | ~
A
t

Kreyn Kirisi elernan: tizerindeki ving kapasitesine gére Kreyn Kirisi Imalatinda
statik hesabi yapilarak imal edilir. Boyu, yapmin durumuna  Kullamlan Malzeme Cinsi:
gore uzar veya kisalr. (Degiskendir) CELiK : BC llla

Elemanin birlesimi saplamal veya kaynakh olabilir.

Aynca dosemne kirisi olarak da kullarulabilir. BETON 38935

.“PI L A B Cl C2 D1 D2 E F1 Fo G H Hg

am. cm. cm. CIm. cm. Cim. CIm. CIm. CIm. cm. cm. om.

KK1 [Dessen [ 30 | 70 | 5 | 5 | 10| 10| 40| 40| 30| 70| 20 | 20
KK2 |pgsen [ 25 | 70 | - | - | - [ - | -] -|-|]m| - [ -

KK3 | Detisen [ 30 | 70 - - - - : = w1 90| - =




—

W=

KOLON
MAKAS

ASIK

OLUK

KREYN KiRisi
SUNDURMA KIRISi
ARA KAT KIRISI
DOSEME PANELI
FENER KIRISi

“U* FENER KIRIS!

SOy W
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129

1. KOLON
2. MAKAS
3. ASIK
4. OLUK
KREYN KIRIS
. SUNDURMA KIRISI

(op )|
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#
.,&J
4' ) DOSEME PANELI
" 4 | DOSEME KiRisi
" 4 ,: =
F r /’/
f,@‘ } KOLON

VTR L

Dé&seme Paneli; Projenin  Déseme Paneli Imalatinda

durumuna gore eni ve Kullanilan Malzeme Cinsi: 4 L ;
b isi i iK : I J E2 |
ovu deglslk $el'f.ll|€l?(:.le CELIK :BClIlla = o G;L
imal edilebili. BETON : BS 35 Dz, B2,
TiPi il A B C D1 D2 Ei E2 E G, Gop
cn. | cn. | cm. | cm. | cm. | cm. | em. | ¢m, | cm. | ¢m,

Detis
DP 40[)5:1"03'; 200 | 44 8 (12 | 20 ( 5 | 20 | 30 | 35 | 15

Dlgnw e Parals

DUVAR PANELI

AQ.

YALITIM MALZEMES|

A
Duvar Paneli; istege gore tecritli veya X A B C D E
diiz olarak yapilabilmektedir. [stenilen TIPI L cm. cm. em. | e |em crl;. Cg_
verlerden kapi ve pencere boslugu

ol
birakilabilir. Montaj sekli kaynakl ve DVP1 4031}"’5’& 200 | 44 | 8 | 12 | 5 | 30| 35
civatall yapilabilir. Eni ve Boyu istenilen Degisken
sekilde kiciltiilebilir veya blytiltilebilir. DVP2 | 4100 | 200 44 88 | 12 | 14 30 | 44
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"U" Fener Kirisi imalati sanayi yapilannda G J
havalandirma ve aydinlatma amacwla
vapilmaktadir. Eleman birlesimleri _L
kaynakh ve saplamal vapilabilmektedir. + B | - H
"U" Fener Kirisi Imalatinda Kullanilan Malzeme Cinsi: i
CELIK: BC Illa BETON: BS 35 1-1 KESITI 2- 2KESITI
TiPl A B C C D E G H J Egim
cm. cm. cm. cm. om, cm. cm. cm. cm. | (m) %
"U'FK | 270 | 17 125 | 100 | 133 | 16 30 28 30 16
il =L i =
Fener [Kitsh
B
1
Fener Kirisi imalatlan sanayi yapilannda
havalandirma ve aydinlatma amacla
vapiimaktadir. Eleman birlesimleri
kaynakh ve saplamal yapilabilmektedir.
Fener Kirisi Imalatinda Kullarulan Malzeme Cinsi: m
CELIK: BC 1lla BETON: BS 35 T =
D |
TiPl A B C E F | Egim L ‘L
cm, cm, cm. | cm cm cm. | (m) %
FK1 |43 [ 145 | 20 | 30 | 35 | 30 | 16 +C 4 o
FKZ | 290 | 91 20 | 25 25 25 16 1-1KESITI 2- 2 KESITI
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E |

boyu istege gore
neticesinde ¢ikan

KOPRU KIRISi

.-/

Koprii Kirisi Imalatinda

Kullanilan Malzeme Cinsi:

rine gére imal edilir. CELIK :BCllla
BETON :BS 40
L A| B| C| D|D1|D2| E
em. | em. | em. | em. | em. | em. | em.
daisken | 100 | 80 | 40 | 20 | 28 | 28 | 100

D;

o

m

| —

132
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4

N

\ =

e % . BAG HATILI
: \ N SOKET
TEMEL
\ - PERDE

Alt yapi Temel, Soket, Bag hatih ve Perde Imalatlar teknolojinin gerektirdigi sekilde pratik,

elemanlanndan meydana gelmektedir. Bu itinali ve en kisa zamanda tamamlanarak

imalatlar fabrikada degil, insaat sahasinda prefabrik elemanlarin montajina hazir hale

(verinde dokme) Miihendisler ve Teknisyenler getirilir.

nezaretinde yetismis elemanlarca giiglii bir Yapilan alt yapt elemanlan statik hesap

ekipman destegivle yapilmaktadir. neticesinde ¢ikan kesit ve &lgiilere uygun
olarak imal edilir.

Alt Yapi Elemanlan Imalatinda
Kullanilan Malzeme Cinsi:

CELIK: BC Illa BETON: BS 20

SON



