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Kuda-kuda Asimetri

Formulasi
sudah
lengkap!

Hitung reaksi perletakan:
Vg, Vg, dan Hg

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

- . Diketahui:
X57XC5yBsyC1 VaH ’ VsH ’ VCaHC

& . Dihitung:
= V | VS, HS, P1, P | P3

* Reaksi perletakan dihitung dengan cara:
a IF,=0
a TF,=0
2 IMg =0

3_:_-- 24/02/2021 Djoko Luknanto (luknanto@ugm.ac.id)



Hitungan Reaksi Perletakan
Reaksi perletakan dihitung dengan cara:

1.2F ;=0 > H,+Hg+ H.+Hy=0
s=—Ha—Hpg—Hc

22F, =0 > Vg+ Vg+V,+ Vg+ V=0
Vet Ve=—V,—Vz—V,

3-ZMB =0-> (Ve + V) Xg —Hpyg+ He (Ve - YB)
*VeXg-xc)=0
Ve Xg = Hpayg—Hc (Yo - Y8) — Vo (Xg = Xc) — VY5
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Kesetimbangan Titik buhul A

1 uP1cos;/—P3cos(a+ )+ H,=0
a—P,cos y+P;cos(a+y)=H

a Ve+ V,+P,siny—P;sin(a+ =0
a—P,;siny+ Psysin(a+y) =V, + Vy
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Kesetimbangan Titik buhul B

F o—P,cos y+P,cos (B-y) +Hg+ Hg=0
a P,cos y—P,cos (f-y) =Hg+ Hg

a P, sin y+ P, sin (8- ) = Vg + Vs
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Kesetimbangan Titik buhul C

¥ o—P,cos(f—y) +Pscos(a+ )+ H.=0
a P, cos (f—y)—P5ycos (a+ y) =H,
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a Pysin(f—y)+Psysin(at )+ V=0
a—P,sin(f—y)—Psysin(a+ y) =V,
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Sistem persamaan linier

Dipilih 6 dari 9 persamaan yang dibutuhkan untuk
menghitung: Vs, Vg, He, Py, Ps, P,

1. Ve ={Hays— Hc (Vc¥B) — Ve (Xg-Xc) — Va Xg}/Xg
2. Vp+Ve=-V,-V;-V,

3. H,=—-H,—Hg—H_

4. P,cos y—P,cos (f-y) =Hg+ Hg

5. P,cos (f—y)—Pscos(a+y)=H;

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

Ve = {HaYs— Hc (Vc-¥B) — Vi (Xg=Xc) — V4 Xg} X5
Vet Vg==V,—Vg— V¢

Hs=—-H,—Hg—H¢

— P, cos y— P, cos (f-y) = Hg+ Hg

— P, cos (f—y)+ P;cos (a+ y) = H.

—P,sin (f—y)—Pssin(a+ y) =V,

o Ok Wb~

Reaksi perletakan dihitung terlebih dahulu:

-' 1. Ve={Huyg—Hc (Yc-¥g) + VcXcHxg— V4= Ve
2 VS =—V,-Vg-V.- Vg,
- = {HAyB He (Ve YB) + VeXeXg —

Vi 3 HS =—H,—Hg— H
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cosy —cos(fB—7) 0

Sistem persamaan linier final

Ve ={HxYs —Hc (Yo - VB) + VcXctXg— V4= Ve
Vs = —{HaYs — Hc (Yo - ¥B) + VXl Xg — Vg
H,=-H,—Hg—-H,

P, cos y— P, cos (f- y) = Hg+ Hg

P, cos (8- ) — Ps cos (a+7) = Hg

— P, sin (B— ) — Py sin (a+ ) = Vg
Persamaan 4, 5, dan 6 diselesaikan untuk
menghitung: P, P,, P,

OO A N~

1

B
0 cos(f—y) —cos(a+y)|sB =3 H, ¢
0 —sim(f—-y) -sin(a+y) || B V.
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Rekapitulasi Hitungan

« Reaksi perletakan
1

Vi :x_{HAyB - H.(yc _J/B)"'chc}_VA Ve
B
—1
Vs :x_{HAyB - H.(y, _yB)_I_VCxC} — Vs
B

H,=-H,-H,—H,
« Gaya batang

cosy —cos(f—7) 0
0 cos(f—y) —cos(a+7y) |
0 —sin(B—-y) -—sin(a+y) ||

uTU [\TO »—hg
|l
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Eliminasi Gauss 1/2

(cosy —cos(fB—7) 0
0 cos(f—y) —cos(a+y)|s
0 —sin(f—y) —sm(ax+y) ||
| _cos(B-y) 0
COS ¥ (P
0 | —cos(a +7) Ip
cos(B-7) ||,
0 ) s%n(a +7) |
i si(f —y) _

g
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Eliminasi Gauss 2/2

_1 _COS(IB_?/) 0 ) ( Hy +Hy \
cos p COS ¥
1
_ H
0 1 cos(a + ¥) Ip - C
cos(f—7) P cos(f —7)
0 | sin(e@+y) | > Ve
_ sin(f-y) | |sin(B—7)
_1 0 _cos(ﬂ—y)cos(a+7/)_ ( Hy+H. +H
cosy cos(f—y) (P COS ¥
—cos(a + y) <Pl | _ H,
cos(ff—y) Pz cos(f—)
sin(a + ) N cos(a +y) |~ *° Ve . H
sin(f-y) cos(B-) |—sin(B-y) cos(B~-y)]
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V.  H_
p _—SI(f—y) cos(f—y)
> sin(a + %) . cos(a + ¥)

sin(ff —y) cos(f—y)
V.+ H_tan(f —y)

- sin(a + y) + tan(f — y) cos(a + 7)

_ H, N cos(a + y) P
cos(f—y) cos(f—y)

H,+H.+H
p -t c S+cos(a+7/)P3
COS ¥ COS Yy
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