BAB 6 GARIS PENGARUH
6.1 Hitung momen dan gaya lintang dengan metode garis pengaruh, P = 1000 kg

L 5 4 Cara biasa :

1 1000 V=0 >RA-P=0 - RA-1000=0 -> RA = 1000 kg

4A N

4 B MA = P. 5 = 1000. 5 = 5000 kgm

TRA

e Cara garis pengaruh :
Momen : ordinat Y=L=5m

GP MA MA = P. Y = 1000. 5 = 5000 kgm

Gaya lintang : ordinat Y =1
RA=P.1=1000.1=1000 kg

GP RA -+ 1
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6.2 Hitung momen dan gaya lintang dengan metode garis pengaruh,
P =1000 kg.

GP RA

GP RB

Cara biasa:2V=0->RA+RB=P > RA+RB=1000
RA =RB=0,5.1000 = 500 kg
MC = 500. 3 = 1500 kg

Garis pengaruh :
3.3

Momen — ordinat : Y = ~ = 1,5 >MC =1000. 1,5 = 1500 kgm

Gaya lintang : RA > ordinat: Y=1 ; K11= Z ->Y,=0,5
RA = 1000. 0,5 = 500 kg
RB = 1000. 0,5 = 500 kg
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6.3 Hitung momen dan gaya lintang dengan metode garis
pengaruh, P = 1000 kg

6

3 _{_ 1,5+ 1,5
1000 1000
A A
RA l RB’I‘
GP MC Y' Y,
GP MD\Y1 Y

Cara biasa:2MB =0 - RA.6-1000.1,5-1000.3=0
6 RA—-1500-3000=0 - 6 RA =4500 - RA =750 kg

2MA =0 - RB.6-1000.3-1000.4,5=0-> 6 RB—-3000-4500=0

6 RB = 7500 - RB = 1250 kg
MC =750. 3 =2250 kgm ; MD =1250. 1,5 = 1875 kgm

Garis pengaruh : MC = ordinat : Y = 3—63 =15 ; 13; = 1?5 >Y,=0,75

MC =1000. 1,5 + 1000. 0,75 = 1500 + 750 = 2250 kgm
MD = ordinat : Y = 2515 Y

3
f— . — — —_
=1,125 ; —]—1’125 Y -Y,=0,75
MD = 1000. 0,75 + 1000. 1,125 =750 + 1125 = 1875 kgm
Y

RA > ordinat:Y=1; =2=2-Y,=0,5 ; 2==>Y,=0,25

RA =1000. 0,5 + 1000. 0,25 = 500 + 250 = 750 kg

RB > ordinat: V=1 ; =22 5VY,=0,75 ; Z=>>Y,=05

RB =1000. 0,5 + 1000. 0,75 =500 + 750 = 1250 kg
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6.4 Hitung momen dan gaya lintang dengan metode garis
pengaruh, P,= 800 kg, P,= 1000 kg, P;= 1200 kg

6
TL4 3 + 3 2 _TL
800 1000 1200
. A L B 1
D L C Q.
/I\R RB/\
GPMC |11~ P\
\/
\
S -
GP RA 2
o—=1Y3
/
GP RB v. + Y Y2
VlL:'///

Cara biasa : ZMB =0 - RA =1300 kg
2MA=0 - RB=1700 kg

2V=0 - 1300+ 1700 =800+ 1000 + 1200
3000 = 3000 - ok

MA = 800. 3 = 2400 kgm ; MB =1200. 2 = 2400 kgm

MC = 1300. 3 —800. 6 = 3900 — 4800 = - 900 kgm

Garis pengaruh :
Mom = en di C (MC) - ordinat : Y = 3—:’ =1,5

1,5 3 1,5 3
——==>Y.=15: — ==Y, =1
Y1+41,5 69 1 77 7 y2415 59 2

MC =1000. 1,5-800. 1,5-1200. 1 =-900 kgm

GPRA->ordinat:Y=1; —==2->Y,=15

Y2 3 1 6

Z=25Y,205 ; ——=2 - Y,=0,333

RA = 800. 1,5 + 1000. 0,5 - 1200. 0,333 = 1300 kg
GPRB > ordinat: Y=1; —=2 >V,=1,333
Y3 1

3 6
1 —g %Y?’—O,S ) Y1+1_6 %Yl_o)s

RB =1200. 1,333 + 1000. 0,5 — 800. 0,5 = 1700 kg

43




6.5 Hitung besaran R dan letaknya, P = 1000 kg

P = 1000 kg
X R = 3P = 2. 1000 = 2000 kg
A . R.X=P.4 ->2000X = 1000. 4 -> 2000 X = 4000 > X = 2 m dari A
vV v
1000 1 1000
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6.6 Hitung besaran R dan letaknya, P, = 1000 kg ; P, = 1500 kg

e 4 .+ R=3P=P,+P,=1000 + 1500 = 2500 kg
R.X=P,.4 = 2500X =1500.4 -> 2500 X = 6000 - X = 2,4 m dari A
g . X e
A 9
N v
1000 < 1500
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6.7 Hitung besaran R dan letaknya, P, =800 kg ; P, =1000 kg ;

P, = 1200 kg
6
3 e 5 3
|
A
) 2 v g
800 1000 S 1200

Qo \

R=35P=P,+P,+P,=800+1000+ 1200 = 3000 kg
R.X=P,.3+P.,.6 - 3000X =1000. 3 + 1200. 6
3000 X = 3000 + 7200 -> 3000 X = 10200 -> X = 3,4 m dari A
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6.8 Hitung besaran R dan letaknya, P, = 2000 kg ; P,=2500 kg ;
P, =3000 kg ; P,=3500 kg

R=3P=P,+P,+P,+P,=2000 + 2500 + 3000 + 3500 = 11000 kg

8 R.X=P,.2+P,.5+P, 8 > 11000 X = 2500. 2 + 3000. 5 + 3500. 8
2 L 3 3 11000 X = 5000 + 15000 + 28000
X ~ 11000 X = 48000 -> X = 4,36 m dari A
A
v Vv v ad
2000 2500 13000 3500
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6.9 Dengan metode garis pengaruh hitung momen maksimun dan

gaya lintang maksimum.

7

Jr +
A B
LA L &

| 1

.

3,5 3,5
2,5 1014 2 03

GP M 1000 1000

e
I
1000 l

GP RA |y 1000

Vv

+
1000

R =1000 + 1000 = 2000 kg

2000 X =1000.4 - 2000X=4000 > X=2m
3,5.3,5

Momen = ordinat : Y = =1,75m
Y, _25 LY, _05
175 359Y 125m,175 359Y =0,25m

M maks = 1000. 1,25 + 1000. 0,25 = 1250 + 250 = 1500 kgm

Gaya lintang - ordinat : Y=1
Y, =2=0,429
RA =1000. 1 + 1000. 0,429 = 1000 + 429 = 1429 kg
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6.10 Dengan metode garis pengaruh hitung momen maksimum
dan gaya lintang maksimum, P, = 1000 kg ; P, = 1500 kg

>_J
-t

3,5 3,5
24 0808 27

0,3

1000 1500
GP M S

DY vr—

4
X ,
A R = 1000 + 1500 = 2500 kg
y ] 2500 X = 1500. 4 2500 X = 6000 > X = 2,4 m
1000 i—\: 1500

Momen - ordinat : Y = 3’5%3’5 =1,75m ; 1—Y71§ = % 2Y;=1,35m
L =27 5y =0,15m ; M maks = 1000. 0,15 + 1500. 1,35 = 2175 kgm
1,75 3,5

Gaya lintang (RA maks) - ordinat : Y=1 ; le = % - Y,=0,429
RA = 1500. 1 + 1000. 0,429 = 1500 + 429 = 1929 kg

Catatan : untuk mendapatkan momen yang paling maksimum, Y di
tengah-tengah antara R dan beban terdekat.
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6.11 Dengan metode garis pengaruh hitung momen maksimum dan
gaya lintang maksimum, P, = 4000 kg ; P, = 4000 kg ; P,=2000 kg

9

L
1
A

.o

6 ,
- 2]
X=2,8.12 ’

T
|

oo Lao

4000 4000 zooo
9

g

4,5 4,5

I [ T I

GP M 4000 4000 ..2000

Y

\wﬁ“/

14000 14000 |,2000

GPRA |y Yy

R =4000 + 4000 + 4000 + 2000 = 10000 kg
R. X =4000. 4 + 2000. 6 -> 10000 X = 16000 + 12000 -

10000 X = 28000 > X=2,8m
4,5.4,5 Y,

Momen - ordinat : Y = =2,25m ,225——9Y-195m
Y, _19 _ LY, 11 _
225—45%Y 095m,225 45%Y =0,55m

M maks = 4000. 0,55 + 4000. 1,95 + 2000. 0,95
= 2200 + 7800 + 1900 = 11900 kgm

Gaya lintang > ordinat : Y=1; ==2-Y,=0,56 ; =2 >Y,=0,33

RA =4000. 1 +4000. 0,56 + 2000. 0,33 = 4000 + 2240 + 660 = 6900 kg




