STATIK

Kafes Kirisler:

Duzlem Kafes Sistem
Kafes system: butin cubuklar mafsal ile birlgmis tasiyici sistemdir
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Rijitlik ko sulu

c=2d-m gerelgart yeterli dgil
c:toplam cubuk sayisi

d: digim noktasi sayisi
m:mesnet tepkisi sayisi
(m=3)

-hem igten hem dtan tam bali
-icten tam bali distan eksik bali
-Icten tam bgli distan fazla bali
-icten fazla bgl distan tam bali
-icten fazla bl distan eksik bal
-hem icten hem dian fazla bal
-icten eksik bagli distan tam bali
-icten eksik bali distan fazla bgl
-hem icten hem dian eksik bali



Trusses consist of straight members connected at
joints by pins. Members (bars) exist from joint to
joint (pin -- pin).

Typical examples:
Roof truss on a house.
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Asgsumptions:

(1). All loads applied at joints including weight.
(2). All joints are pinned.

5.2 Kafes Sistemlerde denge:

Kafes sistemlerin ¢o6zim yontemi
-Digim noktalari yontemi

-Kesim yontemi (Ritter Yontemi)
-Cubuk degistirme (Henneberg) yontemi

Duglm noktasi yontemi
Her digum noktasina 2 denklem yazilarak hesaplanabilir

D> F=0>F =0






A truss 1s rigid when it 15 formed from a tniangle
and 1s added to by 2 members and a joint.

Amnalysis by methods of joints:

Fm g
R T R T3
Break out joints and members ( bars).
l P
p X From 2 forces body:
¥ F,o=Fp
JEo N F.;= Fsy
4 N Fy=Fa
p f/l% NI
o — ==13 F31
T Ry T
R 1 R T3

Now each joint must be in equilibrium
> F=0 & EF},; 0
So, total EQNS =2n  n=# of joints

5.3 Ozel Durumlar



' From examination

I'\:/’/ FHC:FI-":E & FHB:FHD

P B
A - Far = Fap & Fuc =P

N\

C

If P=0,F,.=0 and bar AC 1s called a zero-force

member.

The total number of EQNS fiom >E &> F,=2j.
Total number of unknows = b+r

where b=# of bars
T =# of reactions

So ., If 2] =b+r, we can solve the problem.
( Statically determinate )

5.4 Kesim Yontemiyle hesap

Kesim YOntemi:
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The method of joints is useful when every bar
force must be determimned. However, this method 1s
very tedious if the forces of just a few bars are
required 1n a large truss. This 1s where the method
of sections 18 useful.

A
/7 B D\ 7
Find forces in bars 1,2,3.(Hard by method of joints.)
1E
Fl/ //J
“ /
F,

A
s B D
Now this body must be i equul.

>F.~=0 >Fy=0 >F,=0
For this problem I would use
>Me= 0 — F,
>Ma=0 — F,
ZM,=0 = F,



5.5 Kafes sistemin siniflandiriimast

-Basit Kafes sistemler
-Bilesik kafes sistemler
-Karmasik kafes sistemler
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A truss made of triangles as discussed before 1s
known as a simple truss. Simple trusses combined
by 3 bars or a bar & a joint are still rigid and are
known as a compound trusses.

Ex. ( Simple)

Ex. ( Compound)

Again total EQNS= 27 = 2(10)=20 }DET
unknowns =b+r = 17+3 =20

Nowif 2j=b+r
2]<b+r
21 =b+r

statically determinate
statically indeterminate
unstable

Ex. ( Statically indet.)

18

21=20 :
bt ren1 } Stat. indet.
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2.1 13
5 12~ 4
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2 8
1 9
7 9 13 14
%_ p 7 6 5
2 =18

bt =17 } Unstable

5
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Sifir kuvvetler:

E:

Asagidaki serbest cisim diyagramlarindan sifir kuvvetle

hesaplanabilir.

icten fazla basl kafes system

B C

_

Icten eksik bagli kafes sistem
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» Egrisel eleman

Ornek

Bilinenler

* A — sabit mesnet

* E — kayici

* max T cekme kuvveti = 8 kN
* max C basing¢ kuvveti = 6 kN

Istene:
’-— 4 m—-‘
Q) : &

e P Kuvveti
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Ornek 1

Diagram 1 B c §00lb .

Jft

4 ft 4 ft

500 Ib

Adim1 Serbest cisim diyagrami

Diagram 2 C HI]I]IIJ::
ar®
3 ft
D
70 379 37°
q_
4 ft F o Aft
D
}’ RODIb w }’T

Bag kuvvetlerinin hesabi pFz =0 ZFy =0 27p =0

Bilinmeyenlerin hesabi

EFr =0 -Ax + 2300k =10
D Fy =0 Ay +Dy - 5001 = 0
Zrﬁ =0 Dy{l2f) - 5001 (8f) - 8001 (3f) = 0

Ax =800 Ib, A, =-33 Ib, D, = 533 Ib

Adim 2 Kafes elemanlarinin hesabi (Dglim noktasi yontemi)

ABsin37°
. AB .
Joint A . Joint A4 AR cos 3.?0
—03 g fe——
800 Ih AFE 800 Ih AFE
l 33D l 33
Diagra.m 3 Diagra.m 4

REx=0 ZF =10

TFx =0 - 8000 - ABcos37° + AE =0
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TFy =0 -33b -ABsin379 = 0
C6zum: AE = 756 Ib. (Tension), AB = -55 Ib.

REe=0 RF =0
Diagram 5 — Joint B

T B BC ssheos37’-44b B BC,
37
E5 Th EE 55 sin3To=331h BE

mFz =0 -4 - BC =10
nEy =0 -33lb + BE =0
GC6zim : BC =44 Ib. (Cekme) BE = 33 Ib. (BasI ng)

Diagram 6 — Joinmi E

33D EC 23D TECsinST"
0
756 Ih lv/sg ° 756 Th l | ECcos37
- * FF g o * FF
E E

TFz =0 -7561 + ECcos37° + EF =0
TFy = 0 -33hb +ECn37® =0
Co6zim : EC =55 Ib. (Cekme) EF = 712 Ib. (Cekme)

Diagram 7 B 44 (D ¢ 800Ib _
33 (C)
551 (T) 3 ft
A 55 Th (T) 37° D
.‘_
800 I 756k (T E T12B (T | 4t
13311; 500 1b ¥ 5331

Adim 2 Kafes elemanlarinin hesabi (Kesim yontemi)



15

Diagram 2 B. BC
3l g
37" -1‘4-
41t E' EF
33 Th :

Diagram 3

Ift

B 1

BC

™
L

' ECsin37"

:L EC cos37°
4,

B

3

E.

!

EF

W Ex =

ko= 0

ZFy =@

0 REy =10 EE‘P =10

_800 + EF - ECcos37° + BC = 0

233 - ECsini? U =

Ty = 0 3b(4f) - BCER

o

0

BC=441b., EC=-501b.,
Ornek 2
Diagram1  |12,000 Ths

EF =712 Ib.

20,000 Ihe

Serbest cisim diyagrami
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Diagram 2 12000 s 20,000 s

G

F

nEr =0 ZFy =1 ETP =10

2F=0.p =0
2Fr =0, o 4D, -12,000 Ibs - 20,000 Ibs = 0

2.7 = 0..12,000 Ibs)(4 ft) - (20,000 Ibs)(12 ft) + D,(24 ft) = 0
Dy = 12,000 Ibs; A, = 20,000 Ibs.

D NOKTASI:
ED Diagram 3 ED sin 66.4"
664" % p ED cos 66.4" JLD
12,000 s 12,000 Ths

2F==0._cp+ED cos (66.4%) = 0
2.Fy = 0. 12000 Ibs - ED sin (66.4%)= 0
ED = 13,100 Ibs (C); CD = 5,240 Ibs (T)
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E NOKTASI:
c Diagram 4 g
FE == O_———+ FE = ) q== 13,100 cos 66.4°
66.4 66.4 CE cos 664° MF
13,100 sin 66.4°
CE 13,100 s CEsin 664°

2Fx=0pp -(13,100 Ibs) cos (66.4°) - CE cos (66.4°) =0
LFr =0 :(13,100 Ibs) sin (66.4°) - CE sin (66.4°) =0
FE = 10,500 Ibs (C); CE = 13,100 Ibs (T)

C NOKTASI:
FC Diagram 5
13,100 hs FC sin 66.4°
13,100 smﬁﬁ.4
ﬁﬁ.-flu 66.4“ FC cos 66_4 ﬂﬁ 13,100 cos 66.4
=[::| O
EC C 5450 Ths BC c 5450 hs

FE:=10 3 F =10

2Fx=10.5450+ (13,100 Ibs) cos (66.4) + FC cos (66.4°) - BC =
0

2.Fr = 0. 43 100 Ibs sin (66.4°) - FC sin (66.4%) = 0

FC = 13,100 Ibs (c); BC = 15,950 Ibs (t)

Ornek 3

Diagram 1
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ZFx = U : AX = 0

2 Fy =10 : Ay + Hy -12,000 Ibs - 20,000 Ibs - 10,000 Ibs =0

2 =0 : (12,000 Ibs)(20 ft) - (20,000 Ibs)(40 ft) - (10,000 Ibs)(60
ft) + Hy(80 ft) = 0

Ay = 21,500 Ibs; Hy = 20,500 Ibs.

Diagram 2

DF sin26.6" || | 10,000 s

DF cos 26 .6 =05
DG sin 5137

0
DGeoos 513 pl/
EG :

=Fx =0 ZFy =1 E’L‘P =1

2Fx=0.E£G + DG cos (51.3%) + DF cos (22.6°) = 0

2.Fr = 0. 10,000 Ibs + 20,500 Ibs - DG sin (51.3°) - DF sin (26.6°)
=0

2.7 = 0. _DF cos (26.6°)(15 ft) + (20,500 Ibs)(20 ft) = 0

DF = 30,600 Ibs (C); DG = -4,090 (ters yon)= 4,090 Ibs (T); EG = -24,800(ters
yon)= 24,800 Ibs (T)
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10 fi

10 fi

COozum:

A+ K=0

F - 8,000 Ibs - 6,000 Ibs =0

Sum T, = (-8,000 Ibs)(8 ft) - (6,000 Ibs)(16 ft) x@O ft) =0

Cozum:
Ax= 16,000 Ibs; Fx =-16,000 Ibs; Fy = 14,000 Ibs

F Noktas! :
FE - 16,000 Ibs =0
14,000 Ibs-FA =0
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Cozum:

FE = 16,000 Ibs (t); FA = 14,000 Ibs (t)

ﬁu,uuu Ths

16,000 Ihs JL

FA

A Noktas! :

16,000 Ibs - AB -AE cos (68.2°) =0

14,000 Ibs - AE sin (68.2°) =0

Co6zum: AE = 15,080 Ibs (c); AB = 10,400 Ibs (c)

AE . 0
682°

== AFEcos682°
= O == AR = O G— sp
16,000 s 16,000 Th=
E Noktasi :

-16,000 Ibs + ED + 5,600 Ibs + EB cos (68.20) = 0
14,000 Ibs - EB sin (68.2°) = 0

Coézim:ED = 4,800 Ibs (t); EB = 15,080 Ibs (1)

ED
16,000 Bs ED 0D
6820 \632" 5,600 hs ﬂ EB cos 682
. 0
14,000 Ths EB sin68.2
15,080 Ths EB



21

Ornek
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Cozim:

Ex=0

Fy=Ay+ Ey-12,000 Ibs - 6,000 Ibs =0
Sum Te = (12,000 Ibs)(4 ft) - Ay(12ft) =0
Cozum:

E, = 14,000 Ibs; Ay = 4,000 Ibs

GE 5in 37°

iL GEcos 37°

=
== G 5in 37"

ﬂGC cos 37°
ifi

- GE cos (37°0) + GC cos (37°) + BC =0
4,000 Ibs - GE sin (37°) - GC sin (37°) =0
Sum Tg = (-4,000 Ibs)(4 ft) + BC(3 ft) = 0
Cozum:

BC = 5,330 Ibs; GE = 6,670 Ibs; GC =0 Ibs

Ornek
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F
100000 & T
l 1f
4 fi
G CEee-
6 fi
563" 563° 563" D
DI
4fi E 4 fi C 4ft
12,000 hs
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Cozim:

Dx=0

Ay + Dy - 10,000 Ibs - 12,000 Ibs = 0

Sum Ta = Dy(12 ft) - (12,000 Ibs)(8 ft) - (10,000 Ibs)(4 ft) =0
Cozum:

Dy = 11,300 Ibs; Ay = 10,700 Ibs

A Noktas! :

AB - AG cos (56.3°) =0

10,700 Ibs - AG sin (56.3°) = 0

Cozim: AG = 12,900 Ibs (c); AB = 7,140 Ibs (t)

AG o
AG sin 56.3
%6.3 ’ JL AG cos 56.3°
=" e

'S AB 0 =5

ﬁ 10,700 bs ﬁm,mu Ths
B Noktas! :
-7,140lbs + BC =0
BG=0

Cozim: BG = 0 Ibs ; BC = 7,140 Ibs (1)

BG

I

7,140 Ihs
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D Noktasi :

-CD +ED cos (56.3°) =0

11,300 Ibs - ED sin (56.3°) =0

Co6zum: CD = 7,560 Ibs (t); ED = 13,600 Ibs (c)

6C o
\ GC sin 563" CE
56.3 " ﬁ

GC cos 563" ﬁr
7140 hs iL 7560hs 7, 4,]:],,5 JL 7 560 Ths

12,000 Ths 12,000 Ihs

C Noktas! :

7,560 Ibs - 7,140 Ibs - GC cos (56.3°) =0
CE - 12,000 Ibs - GC sin (56.3°) =0

Co6zim: CE = 11,400 Ibs (t); GC =730 Ibs (1)

ED o
ED sin 56.3
56 sx o JL
. ED cos 6.3
= O ==
CD = ©

I Co

11300 Ihs 11,300 hs
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10,000 ;s 10,000 Ihs

8,000 Ihs

Sfi

Ax+ 8,000 Ibs = 0

A, + Hy - 10,000 Ibs = 0

Sum Ta= Hy(4 ft) - (10,000 Ibs)(4 ft) - (8,000 Ibs)(15 ft) = 0
Hy = 40,000 Ibs; A« = -8,000 Ibs; A, = -30,000 Ibs

Sfi

H T==irA
8,000 s ﬂ

.‘_
8,000 s iL

30,000 hs 40,000 Ths 30,000 Ihs 40,000 Ths
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FB cos (51.39) - 8,000 Ibs = 0
BC - 30,000 Ibs + FB sin (51.3°) - GF + 40,000 Ibs = 0

Sum Ts = (-8,000 Ibs)(5 ft) - GF(4 ft) + (40,000 Ibs)(4 ft) = 0
Cézim: FB = 12,8000 Ibs (t); GF = 30,000 Ibs (c); BC = 10,000 Ibs

(t)

G L .
1 Q Sekideki ta1yici sistem
> tam bali olabilmesi igin
2 A ve B noktalatina nas
mesnet konulmal
A

B
M 2b 26 2b AAB)J_L

A)__

ekildeki kafes sistemde 1, 2, 3 ‘ ‘ I
Seki I kafes sis C) D) L «

Numaral ¢cubuk kuvvetlerini bulunuz.

Q=16kN, P=12kN, a=3m, b=4m

Sekildeki kafes sistem: Sekildeki kafes sistemde kag tane
A) icten ve dgtan tam bali cubuk kuvveti sifirdir
B) icten tam bgli distan eksik bal A) 2 B) 3 C)4 D)5

C) icten ve ditan eksik bali
D) icten eksik bgli distan tam bgh a
~ ) P
W
A ~ A ! 2a 'l 2a \| a |




