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Kuda-kuda Asimetri

Formulasi
sudah
lengkap!

Hitung reaksi perletakan:
Vi, Vg, dan Hg

Hitung gaya-gaya internal yaitu gaya-gaya batang:
P, P,, dan Pq
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Hitungan Reaksi Perletakan dan
Gaya Batang

e Diketahui:
Xg, Xc1 Ygr Yo r Var Has Vs Hg, Ve, He

&« Dihitung:
3 2 VR, VS, HS’ Pl’ P2, P3

 Reaksi perletakan dihitung dengan cara:
0 XF,=0
a XF, =0
0 IMz =0
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Hitungan Reaksi Perletakan

Reaksi perletakan dihitung dengan cara:

1.2F, =0 > Hy+Hg +He + H =0
Hs=—-Ha—Hg—Hc

Vg + Vg ==V, — Vg — V¢

3.2Mg =0 > (Vg + V) Xg —Hayg + He (Yc - Va)
i +tVo(Xg-X%Xc)=0
Ve Xg = HaYg = He (Ve - YB) = Ve (Xg - Xc) — VaYs
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Kesetimbangan Titik buhul A

4ZF =0

a Py cos;/—P cos(a+y+H,=0
a—P,cos y+Pscos (a+ ) =H,

SF, =0
aVg+V,,+P;siny—Pssin(a+ ) =0
a—P;sin y+ Pgsin (a+ ) =V, + Vg
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Kesetimbangan Titik buhul B

6ZF =0

a— Py cosy+P cos (- +Hg+H;=0
a P, cos y—P,cos (f-y) =Hg +Hg
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Kesetimbangan Titik buhul C

SZF =0

a—P, cos(,B 7)) + Py cos (a+ ) +H.=0
a P,cos (f—y) —Pscos(a+y)=H

h
' NS ZFV =0
S a Pysin(f—p) +Pgsin(a+ ) +V,=0
o —P,sin (8- —Pssin(a+ ) =V,
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Sistem persamaan linier

Dipilin 6 dari 9 persamaan yang dibutuhkan untuk
menghitung: Vg, Vs, He, P4, P, P,

1. Vr={HaYs— Hc (Yc-YB) — Ve (Xg-Xc) — VA Xg}/Xg
2. Vp+Vg==V,—Vg—V,

3. Hi=—H,—Hz—H¢

4. P,cos y—P,cos (f-y=Hg+ Hg

5. P,cos (f—-y) —Pscos (a+ ) =H;

6. —P,sin(f—y»—-Pssin(a+ ) =V,
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Modifikasi sistem persamaan linier

Vi ={HaYg— Hc (Ye-YB) — Ve (XgXc) — VA Xg}/Xg
Vet Vg ==V, —Vg =V,

H.=-—H, —Hg—H¢

— P, cos y— P, cos (f- ) = Hg+ Hg

— P, cos (B— ) +P5cos (a+ y) = H¢
—P,sin(f—y») —Pssin(a+ ) =V

Reaksi perletakan dihitung terlebih dahulu:
1. Ve ={Ha¥s—Hc (Yc - V&) + VcXcliXg — Va— Ve
Vg =—{HaYs— Hc (Yc - YB) + VeXcHXg — Vi

A4 3. Hy=—Hy—Hg—Hc
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Sistem persamaan linier final

Vi ={HaYs —Hc (Ve - YB) + VX Xg — Vo — Ve
Vg =—{HpYg —Hc (Yc - YB) + VcXc}Xg — Vi
Hs=—Hy—Hg—Hc

P, cos y— P, cos (B- ) = Hg+ Hg

P, cos (f—y) —P;cos (a+ y) = He

—P,sin (- —Pssin(a+ ) =V
Persamaan 4, 5, dan 6 diselesaikan untuk
menghitung: P, P,, P,

o 0k W E

[cosy —cos(B-7) 0 1(P] [Hg+H]
= 0 cos(f-y) -cos(a+y)|<P b= H. ¢
-0 =sin(B-y) -sin(a+y)||P)] | Vo |
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Rekapitulasi Hitungan

* Reaksi perletakan
1
Vi :X_{HAyB - Hc(yc - yB) +VCXC}_VA — Ve
B
-1
Vs :X_{HAyB - Hc(yc — yB)_I_VCXC}_VB
B

‘& Hg=-H,-H;-H
' b+ Gaya batang

o

*"‘i"' - [cosy —cos(B-7) 0
0 cos(f—-y) —cos(a+7)|: H
0 —sin(B-y) -sinfa+y) | P | V.

.:1' w5 - 07/11/2011 Djoko Luknanto (luknanto@ugm.ac.id) 11



Srensie 0 07/11/2011 Djoko Luknanto (luknanto@ugm.ac.id)

o
- K [
L1 Tyl



Gambar Jawaban

Ve

Hc C
Xc ‘ék_ﬁ?
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Eliminasi Gauss 1/2

(cosy —cos(B—¥) 0
0 cos(f—y) —cos(a+y)
0 =sin(B—-y) —sin(a+y)
sy,
COS ¥
0 1 —Ccos(a + y)
cos(f —)

0 1 s?n(a + )

I sIN(f—-7) _
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Eliminasi Gauss 2/2

_1 _cos(B-7) 0 ] [ H,+H, |
CoS B coS ¥
—Ccos(a + y) 1 H
0 1 PR, =+ <
cos(B-7) ||| | cos(B=7)
0 . sinfe+y) |7 V.

) sin(f—7) _ —sin(B—-7)]
_1 o _Cs(B-7) cos(a +7) | [ H,+H, +H, \
cosy  cos(B—y) P COS y

0 1 —cos(a + y) < Pi ] H_
cos(8 —7) 5 cos(B -7)
0 o Sina+y) cosa+y) | 3 V, ~ H.
i sin(8-y) cos(B-7)_ |—sin(f—y) cos(f—7)]
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Substitusi

V, - Hg
L _=sin(B—y) cos(f-7)
) = —
sin(a + y) . cos(a + y)
2 sin(f—7)  cos(fi )

e V. +H¢ tan(B —7)
' N\ sin(a + 7) + tan(B — ») cos(a + ¥)
: . H. . cos(a + y) 3
C cos(B—y) cos(B—y)

BAANE | Ho+Ho+H
N COS ¥ CoSs y
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