BETONARME - 1 DERS

NOTLARI BOLUM 13

. ORNEKLER
®

Prof. Dr. Cengiz DUNDAR




Ornek 1

Bilinen: C20, S420
Kestirilen eksenel yitkk N¢=1600 kN (alan paymdan).

Istenen: On tasarim, kolon boyutlar
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Coziim:

Na= 0.9 fra Ac (TS 500)

3
min Ac=000X107 116955 mm? (TS500)

0.9 (13)

103
A= 160?;10 [1+3(0.1)]=160000 mm? (e/h=0.1 olarak secilmistir).

N 1600x10° ,
> Ddma _ 2OTPRT 900000 mm®  (TBDY 2018)

“T04f, 04x20

Kolon boyutlar1 400x600 mm olarak se¢ilmistir.
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Ornek 2

Bilinen: C20, S420 ve kolon boyutlar1 40x50cm. paspayi=3 cm

Yiik No Nd (KN) Ma’ (KNm)
1 1800 180
2 1600 230
3 1200 200

Hesap degerleri cesitli yuk kombinezonlarindan elde
edilmigtir. M degerleri ikinci mertebe momentleri de icermektedir.

Istenen: Donati alani.
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Secilen donati duzeni;

® o
° . . »=1/4 . S420 ve
\ A e 4>’ /h=440/500=0.88=0.9
fw.-d 365
= — — 28.07
d’| |e A o| VvV m f_, 13
Asl
Y le ® ®
b S
Yiik No 1
N 1800x10° M, 180x10°
d - =0.69 d _ =0.138

bhf, 40050013 bh?f, 400500 13
Budegerlerle abaga girilirse  pim=0.27 bulunur.
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Yiik No 2

N4 _ 0615 N‘fd
bh f bh?f,

=0.18 buradan pm=0.3
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N _ .46 hf—d =0.15 buradan pun=0.18
b h f 4 bh?f,

Bu yiik kombinezonlarindan kritik olan pmm=0.3
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Yiik No 1

N : M,' 5
a _ 1800x10° . o fa' _ 130:-;1{: 0138 pm=0.27
bhfy 40050013 bh*f, 400 500° 13
Yiik No 2
N M,
1 -0615 ¢ -0.18 buradan pm=0.3
bhfy bh*f,
Yiik No 3
Na 046 D’fd =0.15 buradan pun=0.18
b h f bh*f,

Bu yiik kombinezonlarindan kritik olan pim=0.3

03
pE———=0.01069>0.01

" 2807

As=0.01069 (400) 500=2137 mm® (8420 As=2512 mm?)
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Ornek 3

Bilinen: Dikddrtgen veya kare kesit
Mxz4=100 kNHL MxdeSU kNHL N¢=1200 kKN
Malzeme C20, S420

Istenen: Kesit boyutlar ve donati

Cozim:
Kolon boyutunun belirlenmesi;
Ny .
Acx Ac>1025 cm? .
0914

N
Ac 2 0_606}“1 Ac >1538cm®  Boyutlar 40x40 cm olarak almnabilir.
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Yaklasik yontem (emniyeth yonde):
Mi=Mszd+Mxya=150 kNm, N¢=1200 kN
Kesitin iki yondeki moment kapasitesi esit kabul edilirse Moy=Moz bu

durumda denklem:;

N[c:ﬁn :(N[K}rd )ﬁn +£1\'{xzd )CLH

Yaklasik yontemde on=1.0 alinmistir.

M, N, d"

——=0.18, =0.58, —=0.8 A=1/4, S420
bhef_, bhf, h
abaktan pm=0.33 bulunur.
£y .
m=f'+d:28: pf%#}.ﬂll'f As=pt b h=1872 mm’
cd

M¢=MsydtMszd emniyetli yonde oldugundan, donati olarak 8916 (As=1608 mm?)

kullanilmasi yeterlidir.
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i
] L ] L ]
< . e| 400 mm C20, S420
z 8416, d’40 mm
. . *
400 mm

Simdi yapilmasi gereken c¢ift yonlu egilme altinda kesitin

emniyetli olup olmadiginin saptanmasidir.
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BRESLER YONTEMI
Sekilde p=0.01, pm=0.28 ?1:0'8’ A=1/4

Nn:0.85 fcd ActAst ﬂ;d:2355 kN

M:!-:zd P NF‘
- =0.12 ve pan=0.28 1¢cin — =0.77
f.q bhit,

Abaktan:
b

xyd i

.. N
——=0.06 v¢ pim=0.28 1¢in ~0.9
bhef_4 bhtf,

Nry=1600 KN, N=1872 kN

I 1 . I 1

N, N, N, N,

1 1 1 1 .
- + — N=1361.4 KN>1200 kN tastyabilir.

N, 1600 1872 2355
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CP110 YONTEMI

o, =067 16T = 0.674167 0 =152
N, 2355
N,  1200x10° d"

= =0.58 pm=0.28 —=0.8, A=1/4 ve S420 icin abaktan;
bhf, 40040013 h

M ‘.l- : . . " n
2= Mf’z =0.17  (kesit kare ve donati simetrik oldugundan iki
bh*f, bh"f,
moment esittir).

Moy=Moz=(0.17 400 4002 13) 10-°=141.44 kNm
On o
M - 1l
vd Mg <1
MD}" Mcrz

152 152
0 + 10 =(0.21+0.59=0.8 <1.0 tastyabilir.
14144 141.44
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Ornek ®
3516 6 o Ng=400 kN olduguna gére sekilde verilen kolon
930 mm’ kesitinin ~ giivenle  tastyacagi ~ moment
500 hesaplaymiz. Malzeme C20, S420.
950 mm-
3sTLe o efV
350 mm
@Na : » Nd
0.003 0.85 fcq -
° I Y N — T TN Je—— 2
950 mm? CI =7 e leI .
500 Tarafsizeksen V. _ A o . )
Agirlik merkezi
950 mm-~ e
® * ®* v S - FFsl
S350mm
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Kolonun kirilma bi¢iminin belirlenmesi gerekmektedir;

Dengeli durumda;

c 0.003 f.

b _ €y = v _ 36 —0.001825
d-c, & * E, 2x10°

Cy 0.003

— cy=289.12 mm bulunur.
465 —c,  0.001825

Kesitteki donat1 simetrik oldugundan;
Nup=Fc+Fs2-Fsi
Np=0.85 fca ki co b
Np=(0.85x13x0.85%289.12x350)x10">
Np=950.44 kN

Ng<Np oldugundan ¢cekme kirilmasi olusmaktadir.
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Tamm gereg;

&s1>€sy, basing donatisiin akip akmadigi kontrol edilmelidir.

N 3
e 400x10 0176
bhi, 350x500x13
0.003E, '
y=0.72 5 9:0.72>~< o0 X ) =(0.128
0.003E,-f,; h (600-365) 500

-

V> oldugundan basing donatisi akma konumuna gelmistir. 6,=fyq alinacaktur.
Tarafsiz eksen derinlig1 kuvvet denge denkleminden elde edilir.

N=F.

400x10°=0.85x13x0.85xcx350

¢=121.67 mm elde edilir. Kesit agirlik merkezine gore moment almirsa;
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h k.c h h
MeFe (5= =15) A o (50 B (5 0)

M=[0.85x13x0.85x121.67x350%(250- 0-85x121.67 +950x365%(250-35)+950x365x

2

(250-35)]x10°
M;=228.4 kNm elde edilir.
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Ornek

1005 mm> Sekilde verilen kolona N4=1250 kN eksenel
kuvvet etki etmektedir. Bu durumda kolonun

tagtyabilecegi momenti hesaplaymiz. Malzeme
1000 mm? C20, 8420 ve paspayi=40 mm.

500

Cozim:
Oncelikle kolonun kirilma bi¢iminin belirlenmesi gerekir.
Dengeli durumda;

600 600

= , Cb— x 460=286 mm
600 + f},d 600+ 365

Cb
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Kesit simetrik donatili oldugundan;
No=Fe
N5=0.85 fq ki c» b=0.85x13x0.85x286x300x10°= 805.87 kN
N¢>Ny oldugundan basing kirilmasi olugur (gs2>€sy).
Basing kirilmasi durumunda en genel anlamda, tarafsiz eksenin kesit diginda

olustugu varsayilirsa, birim deformasyon dagilimi ve i¢ kuvvetler sekilde gorildigi gibi

meydana gelir.

@Nd 7y L Nd
0.85 f.q
L ° ® « - r,
1000 mm? - 5=
- <
» Fe
1000 mm?2 )
o o o I -
< S . Fs1
T 300 mm v ¥
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Uygunluk denkleminden;

-d -d -d
Tl & , buradan ¢ = 0.003(0—) Ve G = 6OO(C—) ve 0s=Tyq olur.
¢ 0.003 c C *

Kuvvet denge denkleminden;
N=F+FotFs
N:085 fcd, kl C b+A52 fx,rd +A51 Os1

c—460
C

1250x10°=0.85x13x0.85x¢x300+1000x365+1000x 600 x ( ) denklem

diizenlendiginde, ¢?-101.144¢-97950.5=0  formunu alir. Ikinci derece denklemin
coziimiinden; ¢=367.6 mm bulunur. Yan1 tarafsiz eksen kesitin i¢inde kalmaktadir. Bu
durumda ©5=-150.82 N/mm* elde edilir. Gerilmenin negatif ¢tkmasi, alt donatinin
cekme oldugunu gostermektedir. Birim deformasyon dagilim yeniden olusturulacak

olursa;
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® ° s | A~ y . = S N N < Fs>
1000 mm? “/ e :
< kic| e —
300 Agirlik merkezi [ Fe
- Tarafsizeksen v [/ L= _ T.E
1000 mm Z
® | | Es1 >
J o T T Fs1
300 mm
Kesit agirlik merkezine gore moment;
h k;c
M=F. £— — —) +Ag f‘,d (— 'dT)‘I'Asl Gsl(— 'd)

M=[0.85x13x0.85x367.6x(250- 0.85 "23 076 )+1000x365x(250-40)+1000x150.82x

(250-40)]x10°¢

M=205.45 kNm elde edilir.
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Ornek Sekilde verilen kolonun e=130 mm eksantrisite ile

®N tastyabilecegi eksenel viikiin hesap degerin

* o 0 3 a) Temel denklemler: kullanarak tarafsiz eksenm yerini

1516 mne belirleyen denklemi bulunuz.
350 b) Eksenel kuvvet (N) ve tagima giici momenti (M)

1516 degerlermni bulunuz.

¢ ¢ o N .

j o c) N= : & yaklasik denklemim kullanarak N ve
300 AT

M deferlerni bulunuz. Malzeme C25, S420 ve
paspayr=45 mm.
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Cozum: 0 . >
0.003 0.85 fea
I Y ke — T e o
2 82/ Gy ) —
1516 mm c © ; Fot
Agurlik merkezly, 7/ SN S -
330 Tarafsi1z eksen TE
1516 mm?*
* o o | Es1=bsy >
j o o Fs1
300 mm
Kolonun kirilma bigiminin belirlenmesi gerekmektedir; Dengeli durumda;
C 0.003 f,
LA e, =24 = 39 _ 0001825
d-c, & " E, 2x10°
% _ 000 cp=189.6 mm bulunur.
305 -c, 0.001825
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Kesit simetrik donatili oldugundan;
No=Fob
Nuv=0.85 feq k1 cb b=0.85x17x0.85x189.6x300x10=698.63 kN

[¢ kuvvetlerin momentinden dengeli moment degeri;

k " .
My= Fe QE——C)+A5t fyq d— =[698630x(175- O85%1896) +2x1516x365x (260
2 2 2 2
)]x10°8
My=209.8 kKNm
30/56
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M, 209.8

€, = —= =03 m e<ep, oldugundan kirima bigimi basing
N, 698.63
kirilmasidir.
-d
Bu durumda 6o=fys ve 051=600 f—) , Tim kuvvetler basing olarak
c
dustintilmustiir.

Tarafsiz eksenin yerini belirleyen denklem i¢ kuvvetlerin kesit agirhk merkezine

gdre momentinin (N ¢) momentine esitlenmesi 1le bulunur.
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Kuvvet denge denklemi yazilirsa;
N=Fc+Fo+Fs
N2085 fcd, kl C b-I_AsE fx,rd, -I'Asl Os1

I¢ kuvvetlerin momenti yazilirsa;

bk, h h

MeFe (- 210 A0 g (m-d)-Ag Ga(—-d) (1)
) 2 )

N 62(085 fcd kl C b-I'AsE f}rd -I'Asl Gsl) c (2)

esitlikler1 elde edilir. Bu k1 denklemin esitlenmesinden;

083 € 1 1516x365x(175-45)-1516x600x( S22

0.85x17x0.85x¢cx300x(175- )
C

)x(175-

45)

=[0.85 x 17 x 0.85¢ x 300 + 1516 x 365 + 1515 X 600 x (‘==

)] x 130

32/56
IMZ303- Betonarme 1 Ders Notlari/ Prof Dr. Cengiz DUNDAR-Ars. Gor. Sedat KARAAHMETLI



¢ parametresine bagh asagidaki ifade elde edilir.
¢>-105.88 ¢*+151019.16 ¢-46053639.85=0 Bu denklemin c¢oziminden
¢=247.5mm bulunmaktadir.

Cubic Equation Calculator

ar® + bl +ex+d=0

a=|1
b=|-105.88
c=[151019.16

d =|-46053639.85

‘ Clear ‘ Calculate

AnNswer:
Solutions for x:

Xq = 247.504356
¥2=-T0.81228 + 1" 425.50853

X3 =-70.81228 -1 * 42550853
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551260[}(:(1) ifadesinden 651=-139.4N/mm’ (Cekme) olarak bulunmaktadir.
¢

b)
¢=247.5 mm 1¢in
N=0.85 fuog ki ¢ b+Ag fyg +As1 Ost
N=[0.85x17x0.85%247.5x300+1516x365+1516x(-139.4)]x10°=1254 kN
M=N e=1254x0.13=163.02 kNm olarak elde edilmektedir.

34/56



C) ND:U.Sj fcd Ac+Ast f}rd
No=(0.85x17x300x350+2x1516 365)x10°=2623.93 kN

N 2623 .93
N = 0 _ -1195.8 kN
e N 130 2623.93
l+—(—=-1) 1+ X ( —1)
e, N, 300  698.63

M=N e=155.46 kNm olarak bulunmaktadair.
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Ornek

® Ny
® o o Dy Sekilde verilen kolon N¢=825 kN eksenel yiike
200 mm* maruz kaldigina gore kolon kesitinin tasima giicii
300 momentini bulunuz. Malzeme C25, S420 ve
aspay1=>50 mm.
1100 mm’ paspay
o o 0 v
Cozim:
Na Na
@ A >
_____________________ 0.003 |  0.85f
° ° o | I +“—F.
900 mm? e leI DE—
Tarafsiz eksen ™ _ ©
. Sy o 1. | N
= Agirlik merkezi
1100 mm? A
t t ® v S ] ——— 'F ,
C300mm
3b/56
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Kolonun kirilma bigiminin belirlenmesi gerekmektedir; Dengeli durumda;

¢, 0003 fog 365

LA g, == = = 0.001825
d-c, &g ©E, 2x10°

c, 0.003

— cy=279.5 mm bulunur.
450 —c,  0.001825

Ny=F:+Fs-Fs1
Nb:OSS fcd k]_ Ch b-l_AsE f}rd'As]_ f"i,?d
Np=(0.85x17x0.85x279.5x300+900x365-1100x365)x10"

Np=956.8 kN
Ng<Ns oldugundan ¢ekme kirilmasi olusmaktadir (Sekil4.13). Tanim geregi;

€s1>€sy, basing donatisinin akip akmadigi kontrol edilmelidir.
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N, 825%10°

Y= = =032
bhf_,; 300x500x17

0.003E '
= E:0.72:«: 000 X 0 =0.18
0.003E, -f,; h (600-365) 500

>y, oldugundan basing donatis1 akma konumuna gelmistir. s2>gsy . 62=fy4

We=0.72

alinacaktir. Tarafsizeksen derinligi kuvvet denge denkleminden elde edilir.
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N=F +Fs>-Fsi

N=0.851f.aki c b+As f}rd-Asl f}rd
825x10°=0.85x17x0.85xcx300+900x365-1100x365
c=243.7 mm elde edilir.

h K,
M= ch———“) As’?fxd(—-d )+A51fm(—-d)

M=[0.85x17x0.85%243.7x300x (250- 085> 2243'7 )+900x365%(250-50)+1100x365x

(250-30)]x10°¢
M=277.5kNm elde edilir.
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Ornek N=2500kN

¢ o o] Myy=105 kNm

M}gzd: 1 80 kNIIl
Z 7
« . o| (600 As=8020(2513 mm)

Paspay=35 mm ve malzeme C20, S420 olduguna

M S 7 gdre verilen kesitin Bresler ve CPIIO yontemlerine

< 100 mm ? gdre giivenlik kontroliini yapiniz.

vy
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Cozum:

k]

o Bresler kontrolii:
No=0.85 fua ActAst £4=(0.85x13x400x600+2513x365)x10-=3569.3 kN
Tagima giicti:

L1 11
N, N, N, N,

1\/[ 6 " _
L 105><1(3 0084 | d" _ 400 2><35:0_82:0_8
bh*f, 600x400*x13 h 400
A
p=—L= s =001 , ptm:(].(]lx@:(].%} kzlj BCIII
bh  600x400 13 4
41/56
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bhf g
3.0
ezt S420
¥ % 1 ol | d"/h=0.8
25 -o——-——--il.-___-.-... b & =
N = K =114
15 e/h=0.1 2 \d o
i EISEY 'r @ :
2.0 11 : b p = .l/—_
1'-0 . l 0. f}d
{
1 10.3 A = hh
L R L 0.4 't __p
A ™
03 AD N 0.5
1.0 PR D 2 , 15500
0.88 0.7
1.0 TsC
0.5 ) - 15
) oy
v, - -— .
0.0 | I T
¢
i3 >,
-0.5
A A
-
/../ i - »
4.0 T
7| R ]
i
-1.5
M
, bh*f.
SOE F-+--q-—-—-—-----*--ﬁ--- \
00 01 02 03 04 05 06 07 08 08 1.0
0.084]
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Uygun abaktan;

N,
T; =0.88 okunmaktadir. Ny=(0.88x600x400x13)x10~=2745 kN bulunur.
ed
h/-[ 5 A _
i _ 180><1(3 0,096 . d" 600 2X35:0.88:0.9
bh*f, 400x600%x13 h 600
1
pm=028, A= 1’ BCIII
NT; =(0.87 okunmaktadir. Buradan Np=(0.87x400x600x13)x10=2714.4 kN
cd

111 1
N, 2745 27144 35693

I

bu 1fadeden N=2209 kN<2500 Kesit bu yiikler1

tasiyamaz.
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bhf
3.0 s
— S420
° - ° "
G ~o oA | I d"/h=0.9
28 T ¢ [A=1/4
13 .. Az l N
i~ eh=0.1 . ? .
{ B B ™ i m—
2.0 $1.1-SNNL- —e— _ fu
T N n ===
1.0 02 f)«l
e i i N D
N b =
0.4
R IR . {0-5.
- 7
1.0 e - \ e \r, 2 TS500 sinin
2 X ) = - TODY sinin
i1/ oA LI 1.0
0.5 4 1 15
| WAV, o
— [ 3.0
0.0 A A AL ! A A
/ A.
’
A 4 .
0.5 @ 5 2 Z IRENE
l
) i A k
1.0 5 R
J* H - o m |
. 11 na G i
a8
«1.5 4=~
[
| :
bh’f
«2.0 +i l qF--+-*--q e cd
00_04 02 03 04 05 06 07 08 09 10
0053
ABAK 10. Dikdortgen Kesitli ve Simetrik Donatili Kolonlarin Hesab (S420) 44/56
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CP110:
N 2500

o, =0.67+1.67—=0.67+1.67 x =1.84
N, 3569.3
Ny 2500x10° 08
bhf, 600x400x13
h/'[ﬂ"y’ d“ ].
—— abaktanokunmahdir. — =038 , A=—., BCII, pm=028
bh* £, h 4
1\463’ 7
——=0.118 okunur. Moy=(0.118x600x400°x13)x10°=147.26 kNm
bh* £,
h/-[ﬂz dll 1
- abaktan okunmalidir. — =09 |, A=—, BCII, p,m=028
bh” £, h 4
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bhf_q
3.0
' preia S420
v o ]l | [ameos
2.5 —0———-—J|———---o- b & -
13 A“l l N -1I4
- e/h=0.1 $ \ x
PR ER Y E A o S
2.0 1.1 T b p = .//——
10 1 * { 0.2 S
/ {
A 1103 A = hh
1.5 N E ¢ ”, “P !
05 < V.5 N N\ rdn 0.6
1.0 i@\ N . y 18500
2 0.7
o8] i 1.0 T8C
0.5 > " = 1.5
/!”L/ /1N % 3.0
0.0 - I
- o >,
- v,
-0.5 v -
% | p : :
1.0 THH
I
1.5 91
M
: bh*f,
-2.0 ﬁ---\
00 01 02 03 04 05 06 07 08 08 1.0
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35 bhf 4
P——. S420
e 1 ']Iwmwe
2.5 \V ..A:_‘..---_i‘-._ _A.‘._‘. b )':1/4
13 A l N
1IN em=0.1 2 \ : —
2.0 $1.1-NT N a e “1 s Ed_
Rgede < 1 h p or W
.0 0.12 ‘ f)ld
M i )
g N NG : =
15 0.3 A't . pb L
: ‘1,04
5O : i 05
1.0 b Q <HH-H 07 -
- sinn
¥ . — TOY sinin
V% = 1.0
0.5 1] 15
| MTAV, L -
—rid [ 3.0
0.0 ; 2 T
o 4
0.5 A T
: I} Bt W i . B
1= ] —{“" ;
1 0 ” 1 7 n
'4"{( 1111 ] B g
1.5 r"
{ M
{ bh’f,,
20 4 -#--%-*--?-*--*—- ¢
00 0414 02 03 04 05 06 07 08 09 1.0
0.125
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M
2 =0.125 okunur. Mo~(0.125x400x600°x13)x10°=234 kKNm bulunur.

bh?f,,

Mo | " (M )™
s 2= <1 olmalidir
M, M,

105 V' (180)"
—— | +|—| =0.54+0.62=1.16>1 oldugundan kesit yiikleri giivenle
147.26 234

fastyamaz.
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Ornek

y Ng=2200 kN
" Miye=190 kNm
o (] . :
Mxz=210 kNm
) OOF A=8020 mm’
. *
Z Paspay=40 mm ve malzeme C20, S420
o o o, olduguna gore verilen kesitin Bresler ve CP110

yontemlerine gore giivenlik kontroliini yapiniz.
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Cozum:

¢ Bresler kontroli:

No=0.85 fog ActAst f6=(0.85x13x450x500+2512x365)x10°=3403.1 kN
1 1 1 1

Tasima giicti: = —+——
N, Nr&, N, N,
1\/[ r 6 1 .
i 190x10° o & 450-2x0 o
bh2f, 500x450%x13 h 450
AT,
pm=—% ¥ P56 a1, =l Bem
bhf, 450x500 13 4
Uygun abaktan;
N,
f =0.74 okunmaktadir. Buradan Ny=(0.74x450x500x13)x10~=2164 kN
cd
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bhf g
3.0
, p—ria S420
v N Tl d"/h=0.8
“%is ] =114
1'2 ehm=01 |° ' . l
< LIS 0" y
2.0 411 , 2 3 p =y
10 S 0.2 f)d
4
] 0.3 A = hh
15 N : - ¢ __P '
1/—
05 % NN 0.5
1.0 T DR A y 18500
D.74] 0.1 1 0.7
1.0 TSC
0.5 " \ A ie
T LI 30
0.0 A [+ T
& o
» .
/
0.5 -
L s _
1.0 a T
ip=d R
p 1
-1.5
M
bhxfcd
-2.0 v . s ]
00 04 02 03 04 05 06 07 08 08 10
0.144
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M., 210x10¢ d" 500-2x40

— = - =0.143 , =0.84=038,
bhif, 450x300%x13 h 500
|
pm=0313, A=, . BCI
NT; =0.74 okunmaktadir. Buradan Ny=(0.74x450x500x13)x10*=2164 kN
cd

111
N, 2164 2164 3403.1

r

buifadeden N~=1586.4kN<2200 olarakbulunur.

Kesit bu yiikler: giivenle tagtyamaz.
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e (P110:

o, =0.67+1.67 N 0.67+1.67x 200 1.75
N, 3403.1
N 3
¢ 2200x10 075
bhi, 450x500x13
M,, d" 1
—— abaktanokunmahdir. — =028 A=—, BCIl p,m=0.313
bh” f h 4
1\/[GV 7
. if =0.14 okunur. Moy=(0.14x500x450°x13)x10°=184.27kNm
cd
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bhf_ 4

3.0
_ s S420
v o ]l | |ameos

2.5 - J, of p @ —

13 A"l l N "1,4

i5 e/h=0.1 ot '
20411 N et _yde

) ' 1 y 1 b p - !//
10 0.2 S
4
A 0.3 A = hh
1.5 N - - ¢ __P '
X 48

oS 0.5
1.0 PONDORN N y 18500
0.1 1 0.7

JiRN X - 1.0 TSC

0.5 - 1.5

T ] 130
0.0 2 1T l EL

-~ 2 ’ ~/
-0.5 4
o

g L 18 3.
1.0 4521 BT

v P R
-1.5

M
, bh*f,,
.2.0 L--*l —— S S e e |
00 01 02 03 04 05 06 07 08 08 10
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h{[ A
=2 abaktan okunmalidur. 4 08 , A= ! , BCII, p,m=0313
bh” f, h A

M
Z—=0.14 okunur. Mo=(0.14x450x500*x13)x10°=204.75kNm bulunur.

bh'f,

My | (M, )™
¥ L2221 <1 olmahdir.
M, M.,

190\ (210 \©
— | +|——| =1.05+1.04=2.09>1 Kesityiikler1 giivenle tagtyamaz.
184.27 204.75
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bhf .4
3.0
, s S420
v o ]l | [am=os
2.5 - -} P -8 —
13 ) J =114
i5 e/h=0.1 ot '
20411 KON b 3 = __f o
) ' 7 y 1 b p - !//
1.0 S 0.2 f)d
N 7
A 0.3 A = hh
1.5 N - - ¢ __P '
/
0S8 A 0.6
1.0 TN h . 1 TS500
0.1 0.7
% 1.0 TSC
0.5 g ) 15
T Ll 30
” 7 / =
-0.5 “
A
“ i » B
-1.0 % T
-1.5
M
; bh*f,,
-2.0 ¢--*l ———— e |
00 01 02 03 04 05 06 07 08 08 10
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