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Soal 1

Diketahui: data spt pada gbr di bawah

2kg/cm 1400σ =

Hitung sambungan konstruksi tsb. 
dengan: a) bout

b) paku keling
c) las sudut

P1 = 1500 kg

P2 = 2500 kg

75.75.10

plat simpul
tebal 10 mm

100.100.10
2P

1P

2P
100.100.10
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Penyelesaian

a) Sambungan bout:

22

22

8401400 x 6,06,0

21001400 x 5,15,1

cmkgcmkgσ

cmkgcmkgσσ tp
===

===

τ

Sambungan batang datar dengan plat simpul

=1cm

=1cm=1cm

100.100.10

3s

2s
1

s
2P

1/2P
2

2
1/2P

plat simpul
tebal 10 mm

P2
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s1< s2+ s3 s1= smin = 1 cm
Bout ø ¾” d = 19,7 mm

Sambungan dobel

"
4

1

min

2

min

2
min

22
4

12
4

1

2 

1604,0
4137
2500

4137

41372100x1x97,1.

5118840x)97,1(x14,3..2.2

Oambil

kg
kg

N
Pn

kgNN

kgcmkgcmcmσsdN

kgcmkgcmdN

tp

tptp

gs

/⇒

≈===

==

===

=== τπ
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Sambungan batang tegak dengan plat simpul

Sambungan tunggal

plat simpul
tebal 10 mm

75.75.10

P1

=1cm1s

s2=1cm

P1

1P

s1= s2= 1 cm = smin

Bout ø ¾” d = 19,7 mm
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"
4

1

min

2

min

2
min

22
4

12
4

1

2 

1586,0
2559
1500

2559

41372100x1x97,1.

2559840x)97,1(x14,3.

Oambil

kg
kg

N
Pn

kgNN

kgcmkgcmcmσsdN

kgcmkgcmdN

gs

tptp

gs

/⇒

≈===

==

===

=== τπ

100 mm

10 mma1 1a 1a 1at t

1a

a1

t

w

75 mm

100 mm100 mm

e

75.75.10

plat simpul
tebal 10 mm

100.100.10100.100.10

Gambar sket sambungan bout
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b) Sambungan paku keling:

22

22

11201400 x 8,08,0

28001400 x 22

cmkgcmkgσ

cmkgcmkgσσ tp
===

===

τ

Sambungan batang datar dengan plat simpul

=1cm

=1cm=1cm

100.100.10

3s

2s
1

s
2P

1/2P
2

2
1/2P

plat simpul
tebal 10 mm

P2
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s1< s2+ s3 s1= smin = 1 cm
pk ø 20 mm (lubang)

Sambungan dobel

mmOambil
kg
kg

N
Pn

kgNN

kgcmkgcmcmσsdN

kgcmkgcmdN

tp

tptp

gs

202 

1446,0
5600
2500

5600

56002800x1x2.

70340121x)2(x14,3..2.2

min

2

min

2
min

22
4

12
4

1

/⇒

≈===

==

===

=== τπ
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Sambungan batang tegak dengan plat simpul

Sambungan tunggal

plat simpul
tebal 10 mm

75.75.10

P1

=1cm1s

s2=1cm

P1

1P

s1= s2= 1 cm = smin

pk ø 20 mm (lubang)
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mmOambil
kg
kg

N
Pn

kgNN

kgcmkgcmcmσsdN

kgcmkgcmdN

gs

tptp

gs

202 1426,0
3517
1500

3517

56002800x1x2.

35170121x)2(x14,3.

min

2

min

2
min

22
4

12
4

1

/⇒≈===

==

===

=== τπ

w

10 mm

100 mm

100 mm 100 mm

75 mm

100.100.10
e

t

1a

a1

tt a1a1a11a100.100.10

plat simpul
tebal 10 mm

75.75.10

Gambar sket sambungan pk
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c) Sambungan las sudut

2kg/cm 408σ6,0 ==τ

e 2P

100.100.10

plat simpul
tebal 10 mm

10 cm

lb

al

Pb

Pa
B

Sambungan batang datar dengan plat simpul

Dari Dari tabeltabel profilprofil, , utkutk L 100L 100.100.10 .100.10 didapatdidapat::
b = 100 mm = 10 cm; b = 100 mm = 10 cm; d = 10 mm = 1 cm; e = 2,82 cmd = 10 mm = 1 cm; e = 2,82 cm

2 2 bajabaja L L 100100.100.10.100.10 menahanmenahan gayagaya PP22

1 1 bajabaja L L 100100.100.10 .100.10 menahanmenahan gayagaya P = P = PP22/2 /2 
P = 2500 kg/2 = 1250 kgP = 2500 kg/2 = 1250 kg
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d = 1 cm d = 1 cm a = 0,707d a = 0,707d 
a = 0,707x1cm = 0,707 cma = 0,707x1cm = 0,707 cm
bb––e = 10 cme = 10 cm––2,82 cm = 7,18 cm2,82 cm = 7,18 cm

kg
cm

cmkg
b
ePP

ePbP
M

a

a

B

5,352
10

82,2 x 1250.
0. .

0

===

=−
=Σ

kgkgkgP
PPP
PPP

H

b

ab

ba

5,8975,3521250

0 
0

=−=
−=

=−+
=Σ
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cm 4  atas las panjang

4 4715,2

)707,0x3(594,03

594,0
707,0
42,0

.707,042,0

.707,0.

42,0
840

5,352

840 

min

2

2

2
2

2ambil

=

=⇒=<=

+=+=

==

=

==

===

==⇒=

cmlambilcmlcml

cmcmall

cm
cm
cml

lcmcm

lcmlaF

cm
cmkg
kgPF

cmkg
F
P

brabra

anbra

an

an

anangsa

a
gsa

a
gsa

a
a

τ

τττ
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cm 4 bawah  las panjang

44632,3

)707,0x3(511,13

511,1
707,0

068,1

.707,0068,1

.707,0.

068,1
840

5,897

840 

min

2

2

2
2

2ambil

=

=⇒=<=

+=+=

==

=

==

===

==⇒=

cmlambilcmlcml

cmcmall

cm
cm
cml

lcmcm

lcmlaF

cm
cmkg
kgPF

cmkg
F
P

brbbrb

nbbrb

nb

nb

nbnbbgs

b
bgs

b
bgs

b
b

τ

τττ
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Sambungan batang tegak dengan plat simpul

e

Pki kaP

B

kalkil

plat simpul
tebal 10 mm

b

P1
2kg/cm 408σ6,0 ==τ

1 1 bajabaja L L 7575.75.10 .75.10 
PP1 1 ==1500 kg1500 kg

Dari Dari tabeltabel profilprofil, , utkutk L 75L 75.75.10 .75.10 didapatdidapat::
b = 75 mm = 7,5 cm; b = 75 mm = 7,5 cm; 
d = 10 mm = 1 cm; e = 2,21 cmd = 10 mm = 1 cm; e = 2,21 cm



1616

d = 1 cm d = 1 cm a = 0,707d a = 0,707d 
a = 0,707x1cm = 0,707 cma = 0,707x1cm = 0,707 cm
bb––e = 7,5 cme = 7,5 cm––2,21 cm = 5,29 cm2,21 cm = 5,29 cm

kg
cm

cmkg
b
ebPP

ebPbP
M

ki

ki

B

1058
5,7

29,5 x 1500).(
0).( .

0

1

1

==
−

=

=−−
=Σ

kgkgkgP
PPP
PPP

H

ka

kika

kika

44210581500

0 
0

1

1

=−=
−=

=−+
=Σ
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cm 4 kanan  las panjang

4 4865,2

)707,0x3(744,03

744,0
707,0
526,0

.707,0526,0

.707,0.

526,0
840

442

840 

min

2

2

2
2

2ambil

=

=⇒=<=

+=+=

==

=

==

===

==⇒=

cmlambilcmlcml

cmcmall

cm
cm
cml

lcmcm

lcmlaF

cm
cmkg
kgPF

cmkg
F
P

brkabrka

nkabrka

nka

nka

nkankakags

ka
kags

ka
kags

ka
ka

τ

τττ
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cm 4  kiri las panjang

44903,3

)707,0x3(782,13

782,1
707,0
26,1

.707,026,1

.707,0.

26,1
840

1058

840 

min

2

2

2
2

2ambil

=

=⇒=<=

+=+=

==

=

==

===

==⇒=

cmlambilcmlcml

cmcmall

cm
cm
cml

lcmcm

lcmlaF

cm
cmkg
kgPF

cmkg
F
P

brkibrki

nkibrki

nki

nki

nkinkikigs

ki
kigs

ki
kigs

ki
ki

τ

τττ
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GambarGambar sketsket sambungansambungan laslas

100.100.10 100.100.10

75.75.10

75 mm

lb bl

lkalki

b

la la
e

b

10 mm

100 mm

100 mm 100 mm
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Soal 2

Diketahui: data spt pada gbr di bawah

2kg/cm 1400σ =

A1 = - 4000 kg

A2 = - 2000 kg

D1 = - 2000 kg

T1 = + 2000 kg

A1 dan A2 merupakan
batang menrus

1T

??100.100.10

L 75.75.10

L 
75

.7
5.

10

plat simpul
tebal 10 mm60°

60°

1D
1A

A2

Hitung sambungan konstruksi tsb. 
dengan: a) paku keling

b) las sudut
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Penyelesaian

a) Sambungan paku keling:

22

22

11201400 x 8,08,0

28001400 x 22

cmkgcmkgσ

cmkgcmkgσσ tp
===

===

τ

Sambungan batang D1 dengan plat simpul

D

L 75.75.10

1D

D1 s

2=1cm

1=1cm

s

= - 2000 kg

s1= s2 s1= smin = 1 cm
pk ø 20 mm (lubang)
Sambungan tunggal
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mmOambil
kg
kg

N
Pn

kgNN

kgcmkgcmcmσsdN

kgcmkgcmdN

gs

tptp

gs

202 1567,0
3517
2000

3517

56002800x1x2.

35170121x)2(x14,3.

min

2

min

2
min

22
4

12
4

1

/⇒≈===

==

===

=== τπ

Sambungan batang T1 dengan plat simpul

L 
75

.7
5.

10

T1 1T

T1

=1cm1s

s2

s1= s2 s1= smin = 1 cm
pk ø 20 mm (lubang)
Sambungan tunggal

mmOambil
kg
kg

N
Pn

kgNNkgN

kgN

gstp

gs

202 1567,0
3517
2000

35175600

3517

min

2

min

/⇒≈===

==⇒=

=
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Sambungan batang A1/A2 dengan plat simpul

P = A1 – A2

= -4000kg+2000 kg
= - 2000 kg

s1= s2 s1= smin = 1 cm
pk ø 20 mm (lubang)
Sambungan dobel

1
2P

=1cm3

=1cm2

s

s s =1cm1

1A

+ PA2

P

100.100.10

mmOambil
kg
kg

N
Pn

kgNN

kgcmkgcmcmσsdN

kgcmkgcmdN

tp

tptp

gs

202 1357,0
5600
2000

5600

56002800x1x2.

70340121x)2(x14,3..2.2

min

2

min

2
min

22
4

12
4

1

/⇒≈===

==

===

=== τπ
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GambarGambar sketsket sambungansambungan pakupaku kelingkeling

75 mm

75 mm

1

1

a
t

t
a

1

1

1

1

a
at

a

a
t

L 75.75.10
L 

75
.7

5.
10

100.100.10
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b) Sambungan las sudut

2kg/cm 408σ6,0 ==τ

Sambungan batang D1 dengan plat simpul

L 75.75.10

1D

Pka

Pki ka

ka

ki

b

e

b-e

DD1 1 = = --2000 kg2000 kg
L L 7575.75.10  .75.10  

Dari Dari tabeltabel profilprofil, , utkutk L 75L 75.75.10 .75.10 didapatdidapat::
b = 75 mm = 7,5 cm; b = 75 mm = 7,5 cm; 
d = 10 mm = 1 cm; e = 2,21 cmd = 10 mm = 1 cm; e = 2,21 cm
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d = 1 cm d = 1 cm a = 0,707d a = 0,707d 
a = 0,707x1cm = 0,707 cma = 0,707x1cm = 0,707 cm
bb––e = 7,5 cme = 7,5 cm––2,21 cm = 5,29 cm2,21 cm = 5,29 cm

kg
cm

cmkg
b
ebPP

ebPbP
M

ka

ka

B

1410
5,7

29,5 x 2000).(
0).( .

0

1

1

==
−

=

=−−
=Σ

kgkgkgP
PPP
PPP

H

ki

kaki

kika

59014102000

0 
0

1

1

=−=
−=

=−+
=Σ
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cm
cm
cml

lcmcm

lcmlaF

cm
cmkg
kgPF

cmkg
F
P

nka

nka

nkankakags

ka
kags

ka
kags

ka
ka

375,2
707,0

679,1

.707,0679,1

.707,0.

679,1
840

1410

840 

2

2

2
2

2ambil

==

=

==

===

==⇒=

τ

τττ

cm 5 kanan  las panjang

5 496,4

)707,0x3(375,23

=

=⇒=

+=+=

cmlambilcml

cmcmall

brkabrka

nkabrka
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cm
cm
cml

lcmcm

lcmlaF

cm
cmkg
kgPF

cmkg
F
P

nki

nki

nkinkikigs

ki
kigs

ki
kigs

ki
ki

993,0
707,0

702,0

.707,0702,0

.707,0.

702,0
840

590

840 

2

2

2
2

2ambil

==

=

==

===

==⇒=

τ

τττ

cm 4  kiri las panjang

44114,3

)707,0x3(993,03

min

=

=⇒=<=

+=+=

cmlambilcmlcml

cmcmall

brkibrki

nkibrki

BatangBatang TT1 1 = = 2000 kg; 2000 kg; L L 7575.75.10 .75.10 analog analog dgndgn
perhitperhit. . laslas batangbatang DD11; ; didapatdidapat ::
PanjangPanjang laslas kirikiri = 4 cm= 4 cm
PanjangPanjang laslas kakankakan = 5 cm= 5 cm
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2 2 bajabaja L L 100100.100.10.100.10 menahanmenahan gayagaya PP
1 1 bajabaja L L 100100.100.10 .100.10 menahanmenahan gayagaya PP11 = = P/2 P/2 

PP11 = = ---- 2000 kg/2 = 1000 kg2000 kg/2 = 1000 kg

2kg/cm 408σ6,0 ==τ

Sambungan batang A1 dan A2 dengan plat simpul

100.100.10

s =
 10 mm

bP

Pa

2A

7,18cm

2,82cm

A1

B

P = A1 – A2

= -4000kg+2000 kg
= - 2000 kg

Dari Dari tabeltabel profilprofil, , utkutk L 100L 100.100.10 .100.10 didapatdidapat::
b = 100 mm = 10 cm; b = 100 mm = 10 cm; d = 10 mm = 1 cm; e = 2,82 cmd = 10 mm = 1 cm; e = 2,82 cm
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d = 1 cm d = 1 cm a = 0,707d a = 0,707d 
a = 0,707x1cm = 0,707 cma = 0,707x1cm = 0,707 cm
bb––e = 10 cme = 10 cm––2,82 cm = 7,18 cm2,82 cm = 7,18 cm

kg
cm

cmkg
b
ebPP

ebPbP
M

a

a

B

718
10

18,7 x 1000).(
0).( .

0

1

==
−

=

=−−
=Σ

kgkgkgP
PPP
PPP

H

b

ab

ba

2827181000

0 
0

1

1

=−=
−=

=−+
=Σ
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secukupnya dipasangcm 4  atas las panjang

4 433,3

)707,0x3(209,13

209,1
707,0
855,0

.707,0855,0

.707,0.

855,0
840

718

840 

min

2

2

2
2

2ambil

⇒=

=⇒=<=

+=+=

==

=

==

===

==⇒=

cmlambilcmlcml

cmcmall

cm
cm
cml

lcmcm

lcmlaF

cm
cmkg
kgPF

cmkg
F
P

brabra

anbra

an

an

anangsa

a
gsa

a
gsa

a
a

τ

τττ
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secukupnya dipasangcm 4 bawah  las panjang

44596,2

)707,0x3(475,03

475,0
707,0
336,0

.707,0336,0

.707,0.

336,0
840

282

840 

min

2

2

2
2

2ambil

⇒=

=⇒=<=

+=+=

==

=

==

===

==⇒=

cmlambilcmlcml

cmcmall

cm
cm
cml

lcmcm

lcmlaF

cm
cmkg
kgPF

cmkg
F
P

brbbrb

nbbrb

nb

nb

nbnbbgs

b
bgs

b
bgs

b
b

τ

τττ
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GambarGambar sketsket sambungansambungan laslas sudutsudut

2,21 cm

5,29 cm

75 mm

75 mm

l
L 75.75.10

L 
75

.7
5.

10

100.100.10

ka

kilkika

2,82 cm

7,18 cm

2,21 cm
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