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3.6 Perhitungan Balok Induk

3.6.1 Perhitungan balok induk pada portal melintang as A
Perencanaan Balok Induk Pada Atap:
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Ukuran balok =300 mm x 550 mm
Tulangan pokok =D19
Tulangan sengkang =@ 10 mm
Fe’ =25 Mpa
Fy =400 Mpa
Selimut beton =40 mm
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Gambar 3.6.1 Penamaan kolom dan balok portal melintang potongan
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a. Penulangan Lapangan

o
8
As
300
Dimensi balok = 300mm x 550mm
Miumpuan = 134,61-> diambil paling besar
deff =h- p- gsengakang - Y. gtulangn pokok
=550mm —40mm — 10mm — %2.19mm
=490,5 mm
MRmaks = ﬂ-b-deffz X Kmaks

= 0,8 x 300 x 490,5? x 6,5639
=379010482,1 Nmm
= 397,010 KNm

Mgmaks (379,010) > Mu (134,61), maka direncanakan balok bertulangan Tarik saja

_ Mu

K " ¢.b.d?

134,61 x 10°
0,8 x300mm x (490,5mm)?>

= 2,33124

Dari tebel A-28 Rasio penulangan, didapat p = 0,0062
As =p.b.d

=0,0062 x 300mm x 490,5mm

=912,33

As
r]tulan an=T_
9 %.n.D2



21233mm’ _ _ 3917 ~ 4 puah

- % x 1 x (19mm)?

Dipakai tulangan 4 D19 (ASpakai = 1134,1)

550
4D19
300
_

Kontrol Lebar Balok :
Cek 1 lapis
Syafat, bperlu < bada
Bperu = 2.P + 2.@sengkang + 4. Qtummam noko + 3.Jarak antar tulangan

= 2x40mm + 2x10mm + 4x19mm + 3x25mm
=251 mm
bper|u (251 mm) < bada (3001’111’11) “Oke”

Cek momen minimal

_ asfy __ 1134,1x400
0,85.fch  0,85x 25x 300

a = 71,159

@ Mn =®.A5.Fy.(d—%)

71,159

)

= 0,8 x 1134,1 x 400 x (490,5 —
= 165,09 x 10° Nmm

Syarat: @ Mn >Mu
165,09 x10° Nmm > 134,61x10° Nmm
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b. Penulangan Tumpuan

As

550

300 ,

Masuki gambar yg belom dimasukii ck kak galih!

Dimensi balok =300mm x 550mm
M Lapangan = 89,80 - diambil paling besar
deff =h- p- gsengakang — Y. Qtulangn pokok

=550mm — 40mm — 10mm — ¥2.19mm
=490,5 mm

MRmaks = 3.0.defr® X Kmaks
= 0,8 x 300 x 490,5 x 6,5639
= 379010482,1 Nmm
= 379,010 KNm
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Mgrmaks (379,010) > Mu (89,80), maka direncanakan balok bertulangan Tarik saja

_ Mu
~ @.b.d?

K

89,80 x 10°
0,8 x300mm x (490,5mm)?>

= 1,555

Dari tebel A-28 Rasio penulangan, didapat p = 0,0041
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As =p.b.d
=0,0041 x 300mm x 490,5mm
=603,315

As
ntulangan = %,H.DZ
603,315 mm?

-————— = 2,127 ~ 3 buah

- % x mx (19mm)?

Dipakai tulangan 3 D19 (Aspakai = 850,58)

3D19

7 ) N
550
300
Kontrol Lebar Balok :
Cek 1 lapis
Syafat, bperlu < bada
bperu = 2P + Z.gsengkang + 4 Qtumngan poko + 3\]arak antar tU|angan

= 2x40mm + 2x10mm + 3x19mm + 2x25mm
=207 mm
bperlu (207 mm) < byga (300mm) “Oke”

Cek momen minimal

as.fy __ 850,58x400

= = = 53,370
0,85.fc.h  0,85x 25 x 300

(0}
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@Mn  =@.As.Fy.(d-3)

= 0,8 x 850,58 x 400 x (490,5 — 53,2370)

= 126,243 x 10° Nmm

Syarat: @ Mn > Mu
126,243 x10® Nmm > 89,80 x10° Nmm

c. Penulangan Geser

Dimensi Balok : 300 mm X 550 mm
L 3900 mm
deff :490,5 mm
Vu : 99,17 KN

p = d +~Kolom = 490,5 + 300 = 640,5mm

Dari gambar didapat nilai gaya lintang yang terbesar sebagai berikut :

9,17

73,02 X
=217y 39=12246
99,17+73,02
VU max =909,17
Vurencana = VUOP) _ 9917X(2246-0640) _ 70,91 KN
2,246
oVe = % x Vi’ x bw x d

:%x\/ﬁx 300 x 490,5
= 122,625 Mpa
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\Vu rencana > %(Z)Vc

70,91 > 2 X 0,75 X 122,625

70,91 < 122,625 (tidak diperlukan tulangan geser jadi digunakan sengkang
praktis)

Digunakan tulangan sengkang @10

_mwxd?  mwx10?

AvV = = 157,08
2 2
Vs - Vurencana Ve = 7091 122,625 = —28,078
[0) 0,75
S -Av.fy.d_ 15708 490 4905 _ 1097624,332 mm
Vs 28,078

S max =§=492ﬁ=245,2

Karena S < Smaks, Jadi digunakan tulangan sengkang @8 — 200 mm

Tabel 3.6.1 Balok Induk 1

TIPE BALOK Bl

LETAK POTONGAN

PENAMPANG
DIMENSI 300 X 550

T.ATAS D19 D19
T. BAWAH D19 D19

SENGKANG SK.D8-200 SK.D8-200




Perencanaan Balok Induk Pada Lantai:

Ukuran balok =300 mm x 550 mm
Tulangan pokok =D19

Tulangan sengkang =@ 10 mm

Fe’ =25 Mpa

Fy =400 Mpa

Selimut beton =40 mm

a. Penulangan Lapangan

550

As

300

Dimensi balok = 300mm x 550mm
Mtumpuan = 142,19 - diambil paling besar

efr = h — P - Bsengakang — ¥2. Brutangn pokok
= 550mm — 40mm — 10mm — %2.19mm
=490,5 mm

MRrmaks = 8.b.defr” X Kmaks
= 0,8 x 300 x 490,5° x 6,5639
=37901482,1Nmm
= 379,010 KNm
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Mgmaks (379,010) > Mu (142,19), maka direncanakan balok bertulangan Tarik saja

_ Mu

K " ¢.b.d?



142,19 x 10
0,8 x300mm x (490,5mm)?

= 2,4625

Dari tebel A-28 Rasio penulangan, didapat p = 0,0066

As =p.b.d
= 0,0066x 300mm x 490,5 mm
=971,19
As
Neur = -
ulangan %.n.D
971,19 mm?

= 3,452 ~ 4 buah

- % x mx (19mm)?

Dipakai tulangan 4 D19 (ASpakai = 1134,11)

550
4D19
300
B

Kontrol Lebar Balok :
Cek 1 lapis
Syarat, bperiy < Dada
bperu = 2P + Z.gsengkang + 4 Qtumngan poko + 3\]arak antar tU|angan

= 2x40mm + 2x10mm + 4x19mm + 3x25mm
=251 mm
bpe”u (251 mm) < bada (Soomm) “Oke”
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Cek momen minimal

_ asfy __ 1134,11x400

o = = = 71,16
0,85.fc.b 0,85 x 25 x 300
@ Mn =@.A5.Fy.(d—%)
= 0,8 x 1134,11 x 400 x (490,5 — 722°%

= 165,097x10° Nmm

Syarat: © Mn > Mu
165,097x10° Nmm > 142,19x10° Nmm

b. Penulangan Lapangan

550

As

]
300

Dimensi balok = 300mm x 550mm

M Lapangan = 73,02 > diambil paling besar

deff =h- p- ﬂsengakamg — Y. Qtulangn pokok
=550mm — 40mm — 10mm — %2.19mm
=490,5mm

MRgmaks = Q’-b-def-f2 X Kmaks
=0,8 x 300 x 490,5% x 6,5639

=379010482,1Nmm
= 379,010 KNm
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Mgrmaks (379,010) > Mu (73,02), maka direncanakan balok bertulangan Tarik saja

_ Mu
~ @.b.d?

K

72.02x 10°
0,8 x300mm x (490,5mm)?>

= 1,264

Dari tebel A-28 Rasio penulangan, didapat p = 0,0035

As =p.b.d
= 0,0035 x 300mm x 490,5mm
=515,025
As
ntulangan = %.n.DZ
515,025 mm?

= 1,816 ~24 buah

- % x 1 x (19mm)?
Dipakai tulangan 2 D19 (ASpakai = 567,05)

2D19

550
300
Kontrol Lebar Balok :
Cek 1 Lapis
Syal’at, bper|u < bada
Bperiu = 2.P + 2.@sengkang + 4. Qtumman noko + 3.Jarak antar tulangan

= 2x40mm + 2x10mm + 2x19mm + 1x25mm
=163 mm
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bper]u (163 mm) < bada (3001’1’1n’1) “Oke”

Cek momen minimal

_ as.fy _ 567,05x400
0,85.fch  0,85.25.300

o = 35,579

@ Mn =@.A5.Fy.(d—%)

=0,8 x 567,05 x 400 x (490,5 — 35,2579)

= 85,776 x 105 Nmm
Syarat: @ Mn > Mu
85,776x10° Nmm > 72,19x10° Nmm

c. Penulangan Geser

Dimensi Balok : 300 mm X 550 mm
L : 3900 mm

deff :490,5 mm

Vu 104,56 KN

p = d +~Kolom = 490,5 + 300 = 640,5mm

Dari gambar didapat nilai gaya lintang yang terbesar sebagai berikut :

104,17
93,80 X
=017 39=2,052
104,17+93,80
Vu max =104,17
Vurencana = YUOP) _ 10417X(2052-0,640) _ 71.68KN
X 2,052

oVe = % x Vfc' x bw x d

=%><\/ﬁx 300 x 490,5
= 122,625 Mpa
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\Vu rencana > %(Z)Vc

71,68 > - X 0,75 X 122,26

71,68 < 122,625 (tidak diperlukan tulangan geser jadi digunakan sengkang
praktis)

Digunakan tulangan sengkang @10

_mwxd?  mwx10?

AvV = = 157,08
2 2
Vs - Vurencana Ve = 71,68 122,625 = —27,054
[0) 0,75
S -Av.fy.d_ 157.08. 490 2905 _ 1139169,661 mm
Vs 27,054

S max =§=492ﬁ=245,2

Karena S < Smaks, Jadi digunakan tulangan sengkang @8 — 200 mm

Tabel 3.6.2 Tabel balok induk 2

TIPE BALOK Bl

LETAK POTONGAN

PENAMPANG
DIMENSI 300 X 550

T.ATAS D19 D19
T. BAWAH D19 D19

SENGKANG SK.D8-200 SK.D8-200




SOLOH

3.6.2. Perhitungan balok induk pada portal melintang as B
Perencanaan Balok Induk Pada Atap:
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Ukuran balok =300 mm x 550 mm
Tulangan pokok =D19
Tulangan sengkang =@ 10 mm
F¢’ =25 Mpa
Fy =400 Mpa
Selimut beton =40 mm
g g
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Gambar 3.6.2 Penamaan kolom dan balok portal melintang potongan
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d. Penulangan Lapangan

o
8
As
300
Dimensi balok = 300mm x 550mm
Miumpuan = 134,61-> diambil paling besar
deff =h- p- gsengakang - Y. gtulangn pokok
=550mm —40mm — 10mm — %2.19mm
=490,5 mm
MRmaks = ﬂ-b-deffz X Kmaks

= 0,8 x 300 x 490,5? x 6,5639
=379010482,1 Nmm
= 397,010 KNm

Mgmaks (379,010) > Mu (134,61), maka direncanakan balok bertulangan Tarik saja

Mu

K = @.b.d?

134,61 x 10°
~ 0,8 x 300mm x (490,5mm)?>

= 2,33124

Dari tebel A-28 Rasio penulangan, didapat p = 0,0062

As =p.b.d
=0,0062 x 300mm x 490,5mm
=912,33

r]tulangan = 2



21233mm’ _ _ 3917 ~ 4 puah

- % x 1 x (19mm)?

Dipakai tulangan 4 D19 (ASpakai = 1134,1)

550
4D19
300
_

Kontrol Lebar Balok :
Cek 1 lapis
Syafat, bperlu < bada
Bperu = 2.P + 2.@sengkang + 4. Qtummam noko + 3.Jarak antar tulangan

= 2x40mm + 2x10mm + 4x19mm + 3x25mm
=251 mm
bper|u (251 mm) < bada (300mm) “Oke,’

Cek momen minimal

_ asfy __ 1134,1x400
0,85.fch  0,85x 25x 300

a = 71,159

@ Mn =®.A5.Fy.(d—%)

71,159

)

= 0,8 x 1134,1 x 400 x (490,5 —
= 165,09 x 10° Nmm

Syarat: @ Mn >Mu
165,09 x10° Nmm > 134,61x10° Nmm
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e. Penulangan Tumpuan

As

550

300 ,

Masuki gambar yg belom dimasukii ck kak galih!

Dimensi balok = 300mm x 550mm
M Lapangan = 89,80 - diambil paling besar
deff =h- p- gsengakang — Y. Qtulangn pokok

=550mm — 40mm — 10mm — ¥%2.19mm
=490,5 mm

MRmaks = 3.0.defr® X Kmaks
= 0,8 x 300 x 490,5° x 6,5639
= 379010482,1 Nmm
= 379,010 KNm
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Mgrmaks (379,010) > Mu (89,80), maka direncanakan balok bertulangan Tarik saja

_ Mu
~ @.b.d?

K

89,80 x 10°
0,8 x300mm x (490,5mm)?>

= 1,555

Dari tebel A-28 Rasio penulangan, didapat p = 0,0041
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As =p.b.d
=0,0041 x 300mm x 490,5mm
=603,315

As
ntulangan = %,H.DZ
603,315 mm?

-————— = 2,127 ~ 3 buah

- % x mx (19mm)?

Dipakai tulangan 3 D19 (Aspakai = 850,58)

3D19

7 ) N
550
300
Kontrol Lebar Balok :
Cek 1 lapis
Syafat, bperlu < bada
bperu = 2P + Z.gsengkang + 4 Qtumngan poko + 3\]arak antar tU|angan

= 2x40mm + 2x10mm + 3x19mm + 2x25mm
=207 mm
bperlu (207 mm) < byga (300mm) “Oke”

Cek momen minimal

as.fy __ 850,58x400

= = = 53,370
0,85.fc.h  0,85x 25 x 300

(0}
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@Mn  =@.As.Fy.(d-3)

=0,8x 850,58 x 400 x (490,5 - 2272

= 126,243 x 10° Nmm

Syarat: @ Mn > Mu
126,243 x10® Nmm > 89,80 x10° Nmm

f. Penulangan Geser

Dimensi Balok : 300 mm X 550 mm
L 3900 mm
deff :490,5 mm
Vu : 99,17 KN

p = d +~Kolom = 490,5 + 300 = 640,5mm

Dari gambar didapat nilai gaya lintang yang terbesar sebagai berikut :

9,17

73,02 X
=217y 39=12246
99,17+73,02
VU max =909,17
Vurencana = VUOP) _ 9917X(2246-0640) _ 70,91 KN
2,246
oVe = % x Vi’ x bw x d

:%x\/ﬁx 300 x 490,5
= 122,625 Mpa
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\Vu rencana > %(Z)Vc

70,91 > 2 X 0,75 X 122,625

70,91 < 122,625 (tidak diperlukan tulangan geser jadi digunakan sengkang
praktis)

Digunakan tulangan sengkang @10

_mwxd?  mwx10?

AvV = = 157,08
2 2
Vs - Vurencana Ve = 7091 122,625 = —28,078
[0) 0,75
S -Av.fy.d_ 15708 490 4905 _ 1097624,332 mm
Vs 28,078

S max =§=492ﬁ=245,2

Karena S < Smaks, Jadi digunakan tulangan sengkang @8 — 200 mm

Tabel 3.6.2 Balok Induk 1

TIPE BALOK Bl

LETAK POTONGAN

PENAMPANG
DIMENSI 300 X 550

T.ATAS D19 D19
T. BAWAH D19 D19

SENGKANG SK.D8-200 SK.D8-200




Perencanaan Balok Induk Pada Lantai:

Ukuran balok =300 mm x 550 mm
Tulangan pokok =D19

Tulangan sengkang =@ 10 mm

Fe’ =25 Mpa

Fy =400 Mpa

Selimut beton =40 mm

d. Penulangan Lapangan

550

As

300

Dimensi balok = 300mm x 550mm
Miumpuan = 142,19 - diambil paling besar

efr = h — P - Bsengakang — ¥2. Brutangn pokok
= 550mm — 40mm — 10mm — %.19mm
=490,5 mm
MRmaks = 0.0.detr® X Kmaks
= 0,8 x 300 x 490,5° x 6,5639
= 37901482,1Nmm
= 379,010 KNm
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Mgrmaks (379,010) > Mu (142,19), maka direncanakan balok bertulangan Tarik saja

_ Mu

K " ¢.b.d?




142,19 x 10
0,8 x300mm x (490,5mm)?

= 2,4625

Dari tebel A-28 Rasio penulangan, didapat p = 0,0066

As =p.b.d
= 0,0066x 300mm x 490,5 mm
=971,19
As
Neur = -
ulangan %.n.D
971,19 mm?

= 3,452 ~ 4 buah

- % x mx (19mm)?

Dipakai tulangan 4 D19 (ASpakai = 1134,11)

550
4D19
300
B

Kontrol Lebar Balok :
Cek 1 lapis
Syarat, bperiy < Dada
bperu = 2P + Z.gsengkang + 4 Qtumngan poko + 3\]arak antar tU|angan

= 2x40mm + 2x10mm + 4x19mm + 3x25mm
=251 mm
bpe”u (251 mm) < bada (300mm) “Oke”
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Cek momen minimal

_ asfy __ 1134,11x400

o = = = 71,16
0,85.fc.b 0,85 x 25 x 300
@ Mn =@.A5.Fy.(d—%)
= 0,8 x 1134,11 x 400 x (490,5 — 722°%

= 165,097x10° Nmm

Syarat: © Mn > Mu
165,097x10° Nmm > 142,19x10° Nmm

e. Penulangan Lapangan

550

As

]
300

Dimensi balok = 300mm x 550mm

M Lapangan = 73,02 > diambil paling besar

deff =h- p- ﬂsengakamg — Y. Qtulangn pokok
=550mm — 40mm — 10mm — %2.19mm
=490,5mm

MRgmaks = Q’-b-def-f2 X Kmaks
=0,8 x 300 x 490,5% x 6,5639

=379010482,1Nmm
= 379,010 KNm

170
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Mgrmaks (379,010) > Mu (73,02), maka direncanakan balok bertulangan Tarik saja

_ Mu
~ @.b.d?

K

72.02x 10°
0,8 x300mm x (490,5mm)?>

= 1,264

Dari tebel A-28 Rasio penulangan, didapat p = 0,0035

As =p.b.d
= 0,0035 x 300mm x 490,5mm
=515,025
As
ntulangan = %.n.DZ
515,025 mm?

= 1,816 ~24 buah

- % x 1 x (19mm)?
Dipakai tulangan 2 D19 (ASpakai = 567,05)

2D19

550
300
Kontrol Lebar Balok :
Cek 1 Lapis
Syal’at, bper|u < bada
Bperiu = 2.P + 2.@sengkang + 4. Qtumman noko + 3.Jarak antar tulangan

= 2x40mm + 2x10mm + 2x19mm + 1x25mm
=163 mm
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bper]u (163 mm) < bada (300mm) “Oke”

Cek momen minimal

_ as.fy _ 567,05x400
0,85.fch  0,85.25.300

o = 35,579

@ Mn =@.A5.Fy.(d—%)

=0,8 x 567,05 x 400 x (490,5 — 35,2579)

= 85,776 x 10° Nmm
Syarat: @ Mn > Mu
85,776x10° Nmm > 72,19x10° Nmm

f.  Penulangan Geser

Dimensi Balok : 300 mm X 550 mm
L : 3900 mm

deff :490,5 mm

Vu 104,56 KN

p = d +~Kolom = 490,5 + 300 = 640,5mm

Dari gambar didapat nilai gaya lintang yang terbesar sebagai berikut :

104,17
93,80 X
=017 39=2,052
104,17+93,80
Vu max =104,17
Vurencana = YUOP) _ 10417X(2052-0,640) _ 71.68KN
X 2,052

oVe = % x Vfc' x bw x d

=%><\/ﬁx 300 x 490,5
= 122,625 Mpa
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\Vu rencana > %(Z)Vc

71,68 > - X 0,75 X 122,26

71,68 < 122,625 (tidak diperlukan tulangan geser jadi digunakan sengkang
praktis)

Digunakan tulangan sengkang @10

_mwxd?  mwx10?

AvV = = 157,08
2 2
Vs - Vurencana Ve = 71,68 122,625 = —27,054
[0) 0,75
S -Av.fy.d_ 157.08. 490 2905 _ 1139169,661 mm
Vs 27,054

S max =§=492ﬁ=245,2

Karena S < Smaks, Jadi digunakan tulangan sengkang @8 — 200 mm

Tabel 3.6.3 Tabel balok induk 2

TIPE BALOK Bl

LETAK POTONGAN

PENAMPANG
DIMENSI 300 X 550

T.ATAS D19 D19
T. BAWAH D19 D19

SENGKANG SK.D8-200 SK.D8-200
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3.6.3 Perhitungan balok induk pada portal memanjang as 1
Perencanaan Balok Induk Lantai Atap

Ukuran balok =300 mm x 550 mm
Tulangan pokok =D19
Tulangan sengkang =@ 10 mm
F¢’ =25 Mpa
Fy =400 Mpa
Selimut beton =40 mm
LK BALDH THO. BALDH [KOLK BALOH [KOLE Bl
Bl I Ok THD, BALDH [HOLE BALOK [HDLE B e
5 5 5 5
B K BALOH IND. BALDH [NOLE BALOH [RILE BALH
L BALOH THD, BALDH [ROLK BALOH [RILE BALK
g g g g
B4 Lt K TN BALOH [MILE BALOK LK Bl e

oM
KOLDH
oM
(1,

Gambar 3.6.3 Penamaan kolom dan balok portal melintang potongan
AS1



a. Penulangan Lapangan

o
n
n
As
300
Dimensi balok = 300mm x 550mm
Miumpuan = 61,20 - diambil paling besar
deff =h- p- gsengakang — Y. Qtulangn pokok
=550mm — 40mm — 10mm — %2.19mm
=490,5 mm
MRmaks = ﬂ-b-deﬁ2 X Kmaks
=0,8 x 300 x 490,5% x 6,5639
=379010482,1 Nmm
= 379,010 KNm
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Mgrmaks (379,101) > Mu (61,20), maka direncanakan balok bertulangan Tarik saja

_ Mu
" @.b.d?
61,20x 10°

= = 1,060
0,8 x 300mm x (490,5mm)? !

Dari tebel A-28 Rasio penulangan, didapat p = 0,0035



As =p.b.d
= 10,0035 x 300mm x 490,5mm
=515,025

As
ntulangan = %,H.DZ
515,022 mm?

= 1,816 ~ 2 buah

- % x 1 x (19mm)?

Dipakai tulangan 2 D19 (ASpakai = 567,05)
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550
\ m/
2019
o0
Kontrol Lebar Balok :
Cek 1 lapis
Syarat, bperiy < Dada
Bperiu = 2.P + 2.@sengkang + 4. Qtumman noko + 3.Jarak antar tulangan

= 2x40mm + 2x10mm + 2x19mm + 1x25mm

=163 mm

bper|u (163 mm) < bada (3001’1’11’1’1) “Oke”
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Cek momen minimal

_ asfy __ 567,05x400
0,85.fch  0,85x 25x 300

a = 35,580

@ Mn =@.A5.Fy.(d—%)
=0,8x 567,05 x 400 x (490,5 - 2222

= 85,776 x 10° Nmm

Syarat: © Mn > Mu
85,776x10° Nmm > 61,20x10° Nmm

b. Penulangan Tumpuan

As
o
8
300
Dimensi balok =300mm x 550mm
deff =h- p- gsengakang - Y. @tulangn pokok

=550mm — 40mm — 10mm — %2.19mm
=490,5mm
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MRimaks = 2.b.def* X Kmaks
= 0,8 x 300 x 490,5° x 6,5639
= 379010482,1 Nmm
= 379,010 KNm

Mgrmaks (379,010) > Mu (88,65), maka direncanakan balok bertulangan Tarik saja
_ Mu
"~ @.b.d?

88,65x 10°
0,8 x300mm x (490,5mm)?>

K

= 1,5352

Dari tebel A-28 Rasio penulangan, didapat p = 0,0040

As =p.b.d
=0,0040 x 300mm x 490,5mm
=588,6
As
Neur = -
ulangan %.n.D

588.6mm”_ _ 5 076 ~ 3 buah

B % x mx (19mm)?

Dipakai tulangan 3 D19 (ASpakai = 850,58)

3D19

(7 0] N\
550
300
B

Kontrol Lebar Balok :
Cek 1 lapis

Syarat, bperiy < Dada
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bper|u = 2.P + z.ﬂsengkang + 4. Qtumngan poko + 3.\]arak antar tUlangan

= 2x40mm + 2x10mm + 3x19mm + 2x25mm
=207 mm
bper|u (207 mm) < bada (BOOmm) “Oke”

Cek momen minimal

_ asfy __  850,58x400
0,85.fch  0,85x 25.x 300

OMn  =0.4s.Fy.(d—3)

a = 53,370

53,370

> )

=0,8 x 850,58 x 400 x (490,5 —

= 126,243 x 10° Nmm
Syarat: @ Mn >Mu
126,243x10° Nmm > 88,65x10° Nmm

c. Penulangan Geser

Dimensi Balok : 300 mm X 550 mm
L : 3900 mm
eff :490,5 mm
Vu : 76,65 KN

p = d +~Kolom = 490,5 + 300 = 640,5mm

Dari gambar didapat nilai gaya lintang yang terbesar sebagai berikut :

76,65
76,25 X
=788 39 =1960
76,65+76,25
VU max =76,65
Vurencana = Vu (x-p) _ 76,65X(1,960-0,640) _ 51,62KN
X 1,960

oVe =%><x/@><bw><d
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1

:gx\/ﬁx300x49o,5

= 122,625 Mpa

\Vu rencana > %@Vc

70,84 > % x 0,75 x 122,625

70,84 < 122,625 (tidak diperlukan tulangan geser jadi digunakan sengkang
praktis)
Digunakan tulangan sengkang @10

_mxd?  mwx102

Av = = 157,08
2 2

vs = urenam g 708 492,625 = —28,171

[0) 0,75
s =4 fy.d_ 157.08.490. 4905 _ 194000,781 mm

Vs 28,171
S max -4 _ 4905 _ 245,2

2 2

Karena S < Smaks, Jadi digunakan tulangan sengkang @8 — 200 mm
Tabel 3.12.
Tabel balok induk 1

T: B-1

P: TUMPUAN ‘ LAPANGAN
UB: 400x700

TA: 4D22 2 D22
TB: 2D22 4D22
8K: @10 - 200 {10 - 200




Direncanakan Balok Induk Pada Lantai:

Ukuran balok =300 mm x 550 mm
Tulangan pokok =D19

Tulangan sengkang =@ 10 mm

Fe’ =25 Mpa

Fy =400 Mpa

Selimut beton =40 mm

a. Penulangan Lapangan

o
X9}
Lo
As
300
Dimensi balok = 300mm x 550mm
Miumpuan = 173,06 - diambil paling besar
deff =h- p- gsengakang - Y. @tulangn pokok
=550mm —40mm — 10mm — %2.19mm
=490,5 mm
MRmaks = Q’-b-def-f2 X Kmaks

= 0,8 x 300 x 490,5° x 6,5639
=379010482,1 Nmm
= 379,010 KNm
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Mgmaks (379,010) > Mu (173,06), maka direncanakan balok bertulangan Tarik saja

Mu

K = @.b.d?

173,06 x 10°
~ 0,8 x300mm x (490,5mm)?2

= 2,997

Dari tebel A-28 Rasio penulangan, didapat p = 0,0082

As =p.b.d
=0,0082 x 300mm x 490,5mm
=1206,3
As
Ntul =T
ulangan %.n.D

12063 mm”_ _ 4 954 ~ 5 buah

B % x mx (19mm)?

Dipakai tulangan 5 D19 (ASpakai = 1417,6)

550

Kontrol Lebar Balok :
Cek 1 lapis

Syafat, bperlu < bada

bper|u = 2.P + Z.ggengkang + 4. Qtumngan poko + 3.\]arak antar tUlangan



= 2x40mm + 2x10mm + 5x19mm + 4x25mm
=295 mm
bper|u (295 mm) < bada (300mm) “Oke”

Cek momen minimal

_ asfy _ 1417,6 x 400
0,85.fchb  0,85.25.300

a = 88,947

@Mn  =@.As.Fy.(d-3)

88,947

=0,8x 1417,6 x 400 x (490,5 — > )

=202,331 x 10° Nmm
Syarat: @ Mn >Mu
202,331 x10® Nmm > 173,06x10° Nmm

b. Penulangan Tumpuan

As
o
8
300
Dimensi balok = 300mm x 550mm
deff =h- p- gsengakang - Y. @tulangn pokok

=550mm — 40mm — 10mm — %2.19mm
=490,5mm

— 2
I\/IRmaks - g-b-deff X kmaks;

183



184

=0,8 x 300 x 490,5° x 6,5639
=379010482,1 Nmm
= 379,010 KNm

Mgmaks (379,101) > Mu (92,32), maka direncanakan balok bertulangan Tarik saja
_ Mu
"~ obd?

92,32 x 10° _
~0,8x300mm x (490,5mm)?

K

1,560

Dari tebel A-28 Rasio penulangan, didapat p = 0,0042

As =p.b.d
=0,0042 x 300mm x 490,5mm
=618,03
As
ntulangan = %.n.DZ

61803 mm’_ _ 5 179 ~ 3 puah

:%xn’x (19mm)>
Dipakai tulangan 3 D19 (ASpakai = 850,5)

3D19

(7 £ N
550
300
P

Kontrol Lebar Balok :
Cek 1 lapis

Syarat, bperiy < Dada
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bper|u = 2.P + z.ﬂsengkang + 4. Qtumngan poko + 3.\]arak antar tUlangan

= 2x40mm + 2x10mm + 3x19mm + 2x25mm
=207 mm
bper|u (207 mm) < bada (BOOmm) “Oke”

Cek momen minimal

_ asfy __ 850,5x400

= = = 53,364
0,85.fc.b  0,85.25.300

o

OMn  =0.4s.Fy.(d—3)

=0,8 x850,5 x 400 x (490,5— 53.;64)

= 134,12 x 10° Nmm
Syarat: @ Mn >Mu
134,12x10° Nmm > 92,32x10° Nmm

c. Penulangan Geser

Dimensi Balok ;300 mm X 550 mm

L 23900 mm
deff :490,5 mm
Vu 1 123,47 KN

p=d +Kolom = 490,5 +-300 = 640,5 mm

Dari gambar didapat nilai gaya lintang yang terbesar sebagai berikut :

123,47

109,92 X

123,47
23,47+109,92

VU max = 123,47

X 3,9 = 2,063



_ Vu(x-p) _ 123,47x(2,063-0,640)

Vurencana = " = 85,166KN

2,063
oVe :%X\/Exwad

:%x«/ﬁx300x490,5

= 122,625 Mpa

1
\Vu rencana > EQVC

85.16 > % % 0,75 x 122,625
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85,16 < 122,625 (tidak diperlukan tulangan geser jadi digunakan sengkang

praktis)

Digunakan tulangan sengkang @10

_mwxd?  mwx10?

2 2
Vs o Yuremana . _ 8516 499625 = —9,078
1) 0,75
s =& fy.d_ 15708 400. 4905 _ 3394921,348 mm
Vs 9,078
d __490,5

Smax =-=—==245,2
2 2

Jadi digunakan tulangan sengkang 8 — 200 mm

Tabel 3.13. Tabel balok induk 1

T: B-1

P: TUMPUAN ‘ LAPANGAN
uB: 400x700

TA: 4D22 2 D22
TB: 2D22 4D22
8K: @10 - 200 10 - 200




