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Portal 3 Sendi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diketahui pembebanan dan ukuran portal 3 sendi pada gambar diatas. Cari Bidang 

Momen, Lintang, dan Normal pada portal tersebut? 

 

Penyelesaian : 
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Reaksi Perletakan 

 

Reaksi Vertikal 

RVA → ΣMB = 0 

RVA . 8 + RHA . 0 – 8 . 6 – 16 . 4 – 8 . 2 + RVB . 0 + RVA . 0 = 0 

RVA = 
48 + 64 + 16

8
 = 16 kN (↑) 

 

RVB → ΣMA = 0 

– RVB . 8 + RHB . 0 + 8 . 6 + 16 . 4 + 8 . 2 + RVA . 0 + RHA . 0 = 0 

RVB = 
48 + 64 + 16

8
 = 16 kN (↑) 

 

ΣV = 0 

RVA + RVB – 8 – 16 – 8 = 0 

16 + 16 – 32 = 0 

0 = 0 

 

Reaksi Horizontal 

Untuk mencari reaksi horizontal maka ditinjau dari ΣMs = 0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RHA 

RVA 

2 m 

8 kN 

S C 

A 

RHA → ΣMS = 0 

– RHA . 8 + RVA . 2 + 8 . 0 = 0 

RHA = 
32

8
 = 4 kN (→) 

8 m 
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Bidang Momen (M), Bidang Lintang (Q), dan Bidang Normal (N) 
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RHB → ΣMS = 0 

RHB . 8 – RVB . 6 + 8 . 4 + 16 . 2 + 8 . 0 = 0 

RHB = 
96 – 32 − 32

8
 = 4 kN (←) 

 

ΣH = 0 

RHA – RHB = 0 

4 – 4 = 0 

0 = 0 
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Bidang Momen (M) 

 

Daerah A – C ( 0 ≤ y1 ≤ 8 ) 

My1 = – RHA . y1 = – 4 y1 

y1 = 0 → MA = 0 kNm 

y1 = 8 → MC = – 32 kNm 

 

Daerah C – S ( 0 ≤ x1 ≤ 2 ) 

Mx1 = RVA . x1 – RHA . 8 = 16 x1 – 32 

x1 = 0 → MC = – 32 kNm 

x1 = 2 → MS = 0 kNm 

 

Daerah B – F ( 0 ≤ y2 ≤ 8 ) 

My2 = – RHB . y2 = – 4 y2 

y2 = 0 → MB = 0 kNm 

y2 = 8 → MF = – 32 kNm 

 

Daerah F – E ( 0 ≤ x2 ≤ 2 ) 

Mx2 = RVB . x2 – RHB . 8 = 16 x2 – 32 

x2 = 0 → MF = – 32 kNm 

x2 = 2 → ME = 0 kNm 

 

Daerah E – D ( 2 ≤ x3 ≤ 4 ) 

Mx3 = RVB . x3 – RHB . 8 – 8 ( x3 – 2 ) = 16 x3 – 32 – 8 ( x3 – 2 ) 

x3 = 2 → ME = 0 kNm 

x3 = 4 → MD = 16 kNm 

 

Daerah D – S ( 4 ≤ x4 ≤ 6 ) 

Mx4 = RVB . x4 – RHB . 8 – 8 ( x4 – 2 ) – 16 ( x4 – 4 ) 

Mx4 = 16 x4 – 32 – 8 ( x4 – 2 ) – 16 ( x4 – 4 ) 

x4 = 4 → MD = 16 kNm 

x4 = 6 → MS = 0 kNm 
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Bidang Lintang (Q) 

 

Daerah A – C ( 0 ≤ y1 ≤ 8 ) 

Qy1 = – RHA = – 4 

y1 = 0 → QA = – 4 kN 

y1 = 8 → QC = – 4 kN 

 

Daerah C – S ( 0 ≤ x1 ≤ 2 ) 

Qx1 = RVA = 16 

x1 = 0 → QC = 16 kN 

x1 = 2 → QS = 16 kN 

 

Daerah B – F ( 0 ≤ y2 ≤ 8 ) 

Qy2 = RHB = 4 

y2 = 0 → QB = 4 kN 

y2 = 8 → QF = 4 kN 

 

Daerah F – E ( 0 ≤ x2 ≤ 2 ) 

Qx2 = – RVB = – 16 

x2 = 0 → QF = – 16 kN 

x2 = 2 → QE = – 16 kN 

 

Daerah E – D ( 2 ≤ x3 ≤ 4 ) 

Qx3 = – RVB + 8 = – 16 + 8 = – 8 

x3 = 2 → QE = – 8 kN 

x3 = 4 → QD = – 8 kN 

 

Daerah D – S ( 4 ≤ x4 ≤ 6 ) 

Qx4 = – RVB + 8 + 16 = – 16 + 24 = 8 

x4 = 4 → QD = 8 kN 

x4 = 6 → QS = 8 kN 
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Bidang Normal (N) 

 

Daerah A – C ( 0 ≤ y1 ≤ 8 ) 

Ny1 = – RVA = – 16 

y1 = 0 → NA = – 16 kN 

y1 = 8 → NC = – 16 kN 

 

Daerah C – S ( 0 ≤ x1 ≤ 2 ) 

Nx1 = – RHA = – 4 

x1 = 0 → NC = – 4 kN 

x1 = 2 → NS = – 4 kN 

 

Daerah B – F ( 0 ≤ y2 ≤ 8 ) 

Ny2 = – RVB = – 16 

y2 = 0 → NB = – 16 kN 

y2 = 8 → NF = – 16 kN 

 

Daerah F – E ( 0 ≤ x2 ≤ 2 ) 

Nx2 = – RHB = – 4 

x2 = 0 → NF = – 4 kN 

x2 = 2 → NE = – 4 kN 

 

Daerah E – D ( 2 ≤ x3 ≤ 4 ) 

Nx3 = – RHB = – 4 

x3 = 2 → NE = – 4 kN 

x3 = 4 → ND = – 4 kN 

 

Daerah D – S ( 4 ≤ x4 ≤ 6 ) 

Nx4 = – RHB = – 4 

x4 = 4 → ND = – 4 kN 

x4 = 6 → NS = – 4 kN 
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Gambar Bidang Momen (M) 
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Gambar Bidang Lintang (Q) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

– 16 kN 

– 8 kN 

8 kN 

16 kN 

–
 4

 k
N

 
–

 4
 k

N
 

4
 k

N
 

4
 k

N
 – 

+ 

+
 –
 

2 m 2 m 2 m 2 m 

8 m 

16 kN 8 kN 8 kN 

F E D S C 

B A 



 

A
d

j
i

 
S

u
t

a
m

a
 

Gambar Bidang Normal (N) 
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