LAMPIRAN 1
PRELIMINARY DESAIN

L1.1 Preliminary Pelat Lantali
. - Kombinasi Pembebanan
~Qua =14 qoL =14 (104) = 145,6 kg/m?
-Quz =1,2 qoL + 1,6, = 1,2 (104) +1,6(400) = 764,8 kg/m®
. Digunakan qui, = 764,8 kg/m?

Menentukan Profil Pelat Prategang

o HCS
Type :150.07.12
Spesifikasi - Tebal =150 mm

- Diameter Lubang =7 mm
-Jumlah Lubang =12 Buah
- Daya Dukung = 380 kg/m?
- Panjang Bentang =6,75m
(Notes : Berat sendiri Pelat Beton Prategang 29%-42% lebih ringan dari

pelat lantai beton konvesional)

L1.2 Preliminary Balok
1. Balok (A-D-6It.1)
Beban Mati
Beban yang bekerja pada balok akibat pelat lantai,

Berat sendiri HCS(t=15cm=0,15 m)=0,15 x 2400 kg/m3x 70% =252 kg/m?
Finishing, ME, Ducting =104 kg/m?
Jpi=356 kg/m?

OspLr = QpiatX (0.5 x 4)
=356 x 2 =712 kg/m
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Beban vang bekerja pada balok akibat dinding,

Berdasarkan perhitungan pembebanan, beban diding yang bekerja pada
balok,
q gspL2= 334 kg/m? x 3,96m =1322,64 kg/m
OspL = OspL1 * QspL2
=712 +1322,64
= 2034,64 kg/m

Beban hidup

3000

. 6750 .
Kl 7

Gambar L1.1 Gambar balok yang ditinjau
quL = 400 kg/m?
Ogalok =1.2QspL+ 1.6 quL
= 1.2 (2034,64) + 1.6 (400)
= 3081,568 kg/m*

gbalok

AV A A A A

6750

Gambar L1.2 Gaya yang bekerja pada balok
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1 1
M_ =—* *6% = —*(3081,568) * 36
max 12 (qek) 12 ( )

= 9244,704 kgm = 92447040 Nmm = 92,45 KNm

92447040 =0.9 X Z, X 250
Zs = 410875,7 mm® = 410,9 cm®
Diambil profil :

CSHC 600.200.8.13 (IWF 400.200.8.13)
Z, = 1283,585 cm*= 1283,5x10° mm® > 410875,7 mm®
Data profil : A s (Gross) = 100,12 cm?
A min (Net) = 67,68 cm?
W = 66 kg/m
l, = 55683,6 cm’
Z, = 1283,585 cm®

L1.3 Preliminary Kolom
(Kolom A-5 1t. 3)

3375

1500

1500

3375

Gambar L1.3 Gambar kolom lantai 3 yang ditinjau
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Beban Mati
Beban yang bekerja pada kolom lantai akibat balok,
Balok B1&B5 diasumsikan menggunakan profil CSHC 600.200.8.13 dengan
berat sendiri = 66kg/m
Vspreaiok = 2X (BS Balok x1,5) + (BS Balok x 3,375 m)
= 2x (66x1,5) + (66 x 3,375)
= 420,75 kg

Beban yang bekerja pada kolom lantai akibat pelat lantai,

Berat sendiri pelat beton (t =15cm =0.15m) = 0.5x2400 x 70%= 252 kg/m’
Opelat = 252kg/m2
Vsprpelat = 252 X 3,375 x 3 = 2551,5 kg

Beban yang bekerja pada kolom lantai akibat pelat,
VspLkolom L3 = 66 X (3,375) = 222,75 kg

VsoL = Vspiealok + VspLpelat + VsplLkolom Lt.3
=420,75 + 25515 + 222,75
= 3195 kg

Beban hidup
VL =400 kg/m2 x 3,375 x 3 = 4050 kg

Nult = l.ZVSDL+ 1.6 V|_|_
=1.2 (3195) + 1.6 (4050)
=10314 kg =103140 N = 103,14 KN

Profil kolom komposit :
IWF 600.200.11.17
Data profil : A =134,4 cm?
W = 106 kg/m
Iy = 77600 cm*
S, (Modulus Penampang Elastis) = 2590 cm®
Luas penampang beton, A; = 800 x 400 = 320000 mm2
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Luas penampang profil baja, As = 13440 mm?2

Periksa terhadap syarat luas minimum profil baja:

A, 13440

A 320000

x100% = 4,2% > 4%

Periksa syarat jarak sengkang/pengikat lateral:
Jarak sengkang = 250 mm < 2/3 x 500 = 333,3 mm
Periksa syarat luas tulangan longitudinal:
Jarak antar tulangan longitudinal = 800 — 2(40) — 2(10) — 22
=678 mm
1 X7x22?
Luas tulangan longitudinal = 4
= 380,13 mm? > 0,18mm?%mm (678mm)
= 122,04 mm?

Periksa syarat tulangan lateral:

Luas tulangan sengkang = %x;leo2

= 78,54 mm? > 0,18mm?/mm (250mm)
= 45 mm?
Hitung tegangan leleh modifikasi:
Luas total tulangan longitudinal, A, = 4(380,13) = 1520,52 mm?
Luas netto beton, A, = 320000 — 13440 — 1520,52 = 305039,48 mm?”

Untuk profil baja yang diberi selubung beton, maka:

c1=0,7 c,=0,6 o= 0,2
fo, =1, +c.f, {ﬁj+c2, f C[i}
A A,
=240+ 0,7.(400). 152052 +0,6.(25). 305039,48
13440 13440
=612,12 MPa

Hitung modulus elastisitas modifikasi:

E, =E+c,.E, (iJ
A,
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— 200000 + 0,2.(24100){Mj

13440
= 309396,60 MPa

Jari-jari girasi kolom komposit diambil dari nilai terbesar antara:
0,3b = 0,3(400) =120mm

Jr, =120mm
r, =412mm

Kuat tekan kolom komposit:

my 3600 61212
A E, 120x;r 309396, 6
Karena 0,25 <A; < 1,2, maka

143 143 ~
16-0,674, 16-0,67(0,339)

f
fooom B1212_ geqcenpa
o 104

Nn = As . for = 13440(588,58) = 7910515,2 N
@N, = 0,85(7910515,2) = 6723937,92 N > Ny = 103140 N

(Kolom A-51t.2)

3375

1500

1500

3375

Gambar L1.4 Gambar kolom lantai 2 yang ditinjau

Universitas Kristen Maranatha 95



Beban Mati
Beban yang bekerja pada kolom lantai akibat balok,
Balok B1&B5 diasumsikan menggunakan profil CSHC 600.200.8.13 dengan

berat sendiri = 66kg/m

Vspreaiok = 2X (BS Balok x1,5) + (BS Balok x 3,375 m)
= 2x (66x1,5) + (66 x 3,375)
= 420,75 kg

Beban yang bekerja pada kolom lantai akibat pelat lantai,

Berat sendiri pelat beton (t =15cm =0.15m) = 0.5x2400 x 70%= 252 kg/m’
Orelat = 252kg/m?

VspLpelat = 252 X 3,375 x 3 = 2551,5 kg

Beban yang bekerja pada kolom lantai akibat pelat,

VspLkolom Ltz = 66 X (3,375) = 222,75 kg

VsoL = Vsprealok + Vsprpelat + VspLkolom Lt.2 + Nikolom 1.3
=420,75 + 2551,5 + 222,75 + 10314
= 13509 kg

Beban hidup
VL =400 kg/m2 x 3,375 x 3 = 4050 kg

Nult = l.ZVSDL+ 1.6 V|_|_
=1.2 (13509) + 1.6 (4050)
= 22690 kg = 226900 N

Profil kolom komposit :
IWF 600.200.11.17
Data profil : A =134,4 cm?
W = 106 kg/m
Iy = 77600 cm*
S, (Modulus Penampang Elastis) = 2590 cm®
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Luas penampang beton, A; = 800 x 400 = 320000 mm2
Luas penampang profil baja, As = 13440 mm2
Periksa terhadap syarat luas minimum profil baja:

A, 13440

A, 320000

x100% = 4,2% > 4%

Periksa syarat jarak sengkang/pengikat lateral:

Jarak sengkang = 250 mm < 2/3 x 500 = 333,3 mm
Periksa syarat luas tulangan longitudinal:

Jarak antar tulangan longitudinal = 800 — 2(40) — 2(10) — 22

=678 mm
1 Xx22°
Luas tulangan longitudinal = 4
= 380,13 mm?* > 0,18(678) = 122,04 mm?

Periksa syarat tulangan lateral:

Luas tulangan sengkang = %x;leo2

= 78,54 mm? > 0,18(250) = 45 mm?

Hitung tegangan leleh modifikasi:
Luas total tulangan longitudinal, A, = 4(380,13) = 1520,52 mm?
Luas netto beton, A, = 320000 — 13440 — 1520,52 = 305039,48 mm?

Untuk profil baja yang diberi selubung beton, maka:

c,=0,7 c,=0,6 C3= 0,2
fo, =1, +c.f, .(ij+cz. f C(ij
A A,
=240+ 0,7.(400). 152052 +0,6.(25) .(—305039’48
13440 13440
=612,12 MPa

Hitung modulus elastisitas modifikasi:

E, =E+c,.E, (i]
A
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— 200000 + 0,2.(24100){Mj

13440
= 309396,60 MPa

Jari-jari girasi kolom komposit diambil dari nilai terbesar antara:
0,3b = 0,3(400) =120mm

Jr, =120mm
r, =412mm

Kuat tekan kolom komposit:

my 3600 61212
A E, 120x;r 309396, 6
Karena 0,25 <A; < 1,2, maka

143 143 ~
16-0,674, 16-0,67(0,339)

f
fooom B1212_ geqcenpa
o 104

Nn = As . for = 13440(588,58) = 7910515,2 N
@N, = 0,85(7910515,2) = 6723937,92 N > Ny = 226900 N

(Kolom A-51t.1)

3375

1500

1500

3375

Gambar L1.5 Gambar kolom lantai 1 yang ditinjau
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Beban Mati
Beban yang bekerja pada kolom lantai akibat balok,
Balok B1&B5 diasumsikan menggunakan profil CSHC 600.200.8.13 dengan
berat sendiri = 66kg/m
Vspreaiok = 2X (BS Balok x1,5) + (BS Balok x 3,375 m)
= 2x (66x1,5) + (66 x 3,375)
= 420,75 kg

Beban yang bekerja pada kolom lantai akibat pelat lantai,

Berat sendiri pelat beton (t =15cm =0.15m) = 0.5x2400 x 70%= 252 kg/m’
Orelat = 252kg/m?

VspLpelat = 252 X 3,375 x 3 = 2551,5 kg

Beban yang bekerja pada kolom lantai akibat pelat,

VspLkolom Lt = 66 X (3,375) = 222,75 kg

VsoL = Vsprealok + Vsprpelat + VspLkolom Lt.1 + Niolom It2
=420,75 + 25515 + 222,75 + 22690
- 25885 kg

Beban hidup
VL =400 kg/m2 X 3,375 x 3 = 4050 kg

Nut =1.2VspL+1.6 VL
=1.2 (25885)+ 1.6 (4050)
= 37542 kg = 375420 N

Profil kolom komposit :
IWF 600.200.11.17
Data profil : A =134,4 cm?
W =106 kg/m
I, = 77600 cm*
S, (Modulus Penampang Elastis) = 2590 cm®
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Luas penampang beton, A; = 800 x 400 = 320000 mm2
Luas penampang profil baja, As = 13440 mm2
Periksa terhadap syarat luas minimum profil baja:

A, 13440

A, 320000

x100% = 4,2% > 4%

Periksa syarat jarak sengkang/pengikat lateral:

Jarak sengkang = 250 mm < 2/3 x 500 = 333,3 mm
Periksa syarat luas tulangan longitudinal:

Jarak antar tulangan longitudinal = 800 — 2(40) — 2(10) — 22

=678 mm
1 Xx22°
Luas tulangan longitudinal = 4
= 380,13 mm?* > 0,18(678) = 122,04 mm?

Periksa syarat tulangan lateral:

Luas tulangan sengkang = %x;leo2

= 78,54 mm? > 0,18(250) = 45 mm?

Hitung tegangan leleh modifikasi:
Luas total tulangan longitudinal, A, = 4(380,13) = 1520,52 mm?
Luas netto beton, A, = 320000 — 13440 — 1520,52 = 305039,48 mm?

Untuk profil baja yang diberi selubung beton, maka:

c,=0,7 c,=0,6 C3= 0,2
fo, =1, +c.f, .(ij+cz. f C(ij
A A,
=240+ 0,7.(400). 152052 +0,6.(25) .(—305039’48
13440 13440
=612,12 MPa

Hitung modulus elastisitas modifikasi:

E, =E+c,.E, (i]
A
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— 200000 + 0,2.(24100){Mj

13440
= 309396,60 MPa

Jari-jari girasi kolom komposit diambil dari nilai terbesar antara:

0,3b = 0,3(400) =120mm

Jr, =120mm
r, =412mm

Kuat tekan kolom komposit:

my 3600 61212
A E, lZOx;r 309396, 6
Karena 0,25 <A; < 1,2, maka

143 143
16-0,674, 16-0,67(0,339)

]

f
f, =—"2= blal2 = 588,58MPa
w 1,04

Nn = As . for = 13440(588,58) = 7910515,2 N
@N, = 0,85(7910515,2) = 6723937,92 N > Ny = 375420 N

cr
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L1.4 Modulus Penampang Plastis (Z) Castellated Beam “Honey Comb”
Profil CSHC 600.200.8.13

POT A-A POT B-B

Arah X (POT B-B)

No | A (Luas) y (titik berat) Ay=A.y

1 2600 293,5 763100

2 2296 143,5 329476
4896 1092576
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y=Ay/A=1092576/4896

y 1= y,= 223,1569 mm = 22,31569 cm
Z,=0,5A+ (Y1tY2)

Z,=100,12 . 22,31569

Zy = 2234,2469 cm®

Arah Y (POT B-B)

No | A (Luas) X (titik berat) Ax=A.x

1 1300 50 65000

2 2296 2 4592

3 1300 50 65000
4896 134592

x = Ax / A =134592/4896

X1= Xz = 27,4902 mm = 2,74902 cm
Z,=0,5A . (X1+X2)

Z,=100,12 . 2,74902
Z,=275,2319 cm®
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Arah X (POT A-A)

No | A (Luas) y (titik berat) Ay=A.y

1 2600 293,5 763100

2 676 244,75 165451
3276 928551

y=Ay/A=928551/3276

Y 1= Y= 283,4405 mm = 28,34405 cm
Z,=05A 1. (Y1+Y>)

Z, = 67,68 . 28,34405

Z,=1918,325 cm®

Arah Y (POT A-A)

No | A (Luas) X (titik berat) Ax=A.x
1 1300 50 65000

2 338 2 676
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3 1300 50 65000
4 338 2 676
3276 131352

x=Ax/ A =131352/3276
X1= X = 40,095 mm = 4,0095 cm

Zy = O,5A te (X1+X2)
Z,=67,68 . 4,0095
Z,=271,36 cm’
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LAMPIRAN 2
HASIL OUTPUT PERANGKAT LUNAK

L2.1 Hasil Analisis Struktur
a Mengecek Lendutan
Click kanan pada balok yang akan dicek lendutannya, maka muncul
tampilan seperti dibawah ini. Ubah satuan sesuai dengan yang diinginkan.

Angka yang terdapat pada Deflection adalah lendutan yang dihasilkan.

[hagram for Beam B428 at Story STORY 2 {CSHC600.200.8.13)

End Length Offsets [Location) Display Options
Load |COMEZ Comba j I-End: | 0.400 [0.400) " Scroll for Values

JEnd: | 0.400 [E.350) " Show Max

Equivalent Loads

Dizt Load [Down +]
33.535
at B.750

Shear ¥2
115.11
at B.750

Moment k43
132122
at 6.750

Deflections

Deflection [Down +

0.002
o b |mur\

at 3,375
Urits [KN-m -

| End Jt: 203 JEnd Ju 239

" Absolute " Relative to Beam Minimum " Felative to Beam End: " Relatiwedo

Nilai Lendutan

Gambar L2.1.1. Mengecek Lendutan Pada Balok

Menurut Tabel 2.4.2 tentang batas lendutan maksimum, balok biasa yang tidak
memikul beban dinding mempunyai batas maksimum L/240 = 6,75/240 = 0,028 m
0,002 m < 0,028 m — (ok)
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b . Analisis

Moment 3-3

Tampilan hasil analisis Moment 3-3, Tampak 3 Dimensi

Gambar L2.1.2. Hasil Analisis Moment 3-3, Tampak 3

Tampilan hasil analisis Moment 3-3, Potongan A

[==]

1665.48

Gambar L2.1.3. Hasil Analisis Moment 3-3, Potongan A

107
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Shear 2-2

Tampilan hasil analisis Shear 2-2, Tampak 3 Dimensi

, Tampak 3

Gambar L2.1.4. Hasil Analisis Shear 2-2

Tampilan hasil analisis Shear 2-2, Potongan A

Potongan A

2

Gambar L2.1.5. Hasil Analisis Shear 2
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Axial Forces

Tampilan hasil analisis Axial Forces, Tampak 3 Dimensi

W
I

KX
%@&&t@in

\

VSO A
VO R
k,mw,f T
.@Ma,w.,,\» Kt
K AR e

Gambar L2.1.6. Hasil Analisis Axial Forces, Tampak 3

Tampilan hasil analisis Axial Forces, Potongan A

5]
|

"
==

==

]

o

=:]

ﬁ'] E ' ﬁﬁfE '

]

m

==

i

:

0

2] o

Gambar L2.1.7. Hasil Analisis Axial Forces, Potongan A
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Torsion

Tampilan hasil analisis Torsion, Tampak 3 Dimensi

ARVATE S
’1

Gambar L2.1.8. Hasil Analisis Torsion, Tampak 3 Dimensi

Tampilan hasil analisis Torsion, Potongan A

m

[==]

m

Gambar L2.1.9. Hasil Analisis Torsion, Potongan A
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L2.2 Kontrol kekuatan & stabilitas balok IWF 400.200.8.13

Diagram for Beam B331 at Story STORYS (B400.200.8.13)

Load |COMEZ Combo

[

End Length Offzets [Location)
1-End: | 0100 [0.100]

J-End: | 0,100 [5.900]

Digplay Optiong
" Scroll for Values

(* Show b ax

Equivalent Loads

Digt Load [Down +]
18.931
&t 5.900

Shear V2
57.53
at B.000

Moment +43
-48.611
at B.000

Deflections

| End Jt: 202 JEnd Ju 200 R

at 3.000

Deflection [Down +)

" Absolute (" Relative to Beam Minimum ~ (* Relative to Beam Ends ¢ Relative to Story Minirmun

Gambar L2.2 Output gaya-gaya dalam yang bekerja
Output ETABS : Vu =57,53 KNm
Mu = 48,611 KNm
Dipakai profil :  IWF 400.200.8.13

Zx = 1326,26 cm?
. Bj-41 ; fy = 250 MPa = 2500 kg/cm?
Kelangsingan penampang

Mutu Baja

Sayap

as=2 200 769
2, 2x13

250

o 3

Ars = —0 =27,6

Jiy—fr

A, =7,69<1,,=10,75 — sayap Kompak
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Badan

Jpo N _400- 2(13+16) _ 4275
tw 8
1680 1680
Apb = —/—= = ——= =106,25
P J /250
Jf /250

A, =42,75< Apb =106,25 — badan Kompak

— Penampang Kompak

maka Mn dihitung dengan persamaan,
Mn = Mp
Momen Nominal Balok

Analisis Plastis

M,=f xZ, = 250x1326,26 x10° = 331565000 Nmm = 331,565 KNm

Analisis Plastis
#Mn=Mp
¢ Mn=0,9 *331,565 = 298,408 KNm

¢ Mn = 298,408 KNm > Mu = 48,611 KNm — (ok)
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Kuat geser penampang

Modulus penampang elastisitas baja (E) = 200000 Mpa

h_400-2(13+16) _ 475

tw 8
kn X E 2 2
110 : — k, =5+5/(a/h’)” = 5+5/(1500/570)“ = 6,6245
y

110 \/6,6245>< 200000 _ 71,0047

25
X

0
N <110 % E—)Vn:O,foyxAW
tw f,

Aw = 6768 — (2x200x13)= 1568 mm? = 15,68 cm?
V,=06xf xA, =0,6x250x1568 = 225792 N

¢V, =0.9%225792 = 203212,8N = 203,2128 KN
@V, =203,2128 KN > Vu = 57,53 KNm — (ok)
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Kondisi Batas Tekuk Lateral
Batas-batas jarak pengekang lateral (TCPSB Tabel 8.3-2)
L=6m ry=51cm f_=f,—f =250-70=180 MPa

5
L,D :1,76ry E =1,76-51-,{2 10 = 2538,8mm = 2,5m
fy 250

J = 1/3 [(2b.ts)+((h-2ts).th%)] = 1/3 [(400.13%)+((600-26).8")] = 390896
/1y = [1/2( 600-13)]° = 38285,44

. 5 . . 5 . .
X, _z [EGJA _ /4 : \/2 10°-0,8-10” - 390896 -10012 _8632,45
S 2 1190-10 2

3
X, = 4(ij'_w g 010 ) 585,44 -8 7684
1, | 08-10° 390896

X 8632,45
L, =r, (f—j\/u JI+X, 2 = 51-( J\/1+ J1+8,7684-180% = 6542,5mm = 6,5m

180

Lo,<L<L; — bentang menengah

M, =Cb{Mr+(Mp—Mr)u}sMp
(Lr_Lp)

M, = S(f, — f,) =1190.10° (180) = 214200000Nmm

o= 2mm +{°,2|\’/|5,1\A 4N TV

SNI 03-1729-2002 pasal 8.3.1] dengan Mp.x adalah momen maksimum pada
bentang yang ditinjau, serta Ma, Mg, dan Mc adalah momen pada % bentang,
tengah bentang, dan % bentang komponen struktur yang ditinjau.

Mmax = 48,611 KNm

Ma =44,209 KNm — dari ETABS

Mg =48,611 KNm

Mc  =44,209 Nmm

B 12,5(48,611)
® " 2,5(48,611)+3(44,209)+ 4(48,611)+ 3(44,209)

=1045<23

) (6,5—-6)

M =1,045| 214,2 + (331,565 — 214,2
(6,5— 2,5)

} =23917KNm <M
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Momen Nominal Balok

Analisis Plastis

M,=f xZ, = 250x1326,26 x10° = 331565000 Nmm = 331,565 KNm

Analisis Plastis
pMn=>Mu

¢pMn=0,9 * 239,17 = 215,253 KNm
g Mn= 215,253 KNm > Mu = 48,611 KNm — (ok)

Tabel L2.1 Hasil perbandingan kuat lentur nominal

Profil CSHC 600.200.8.13 IWF 400.200.8.13
(IWF 400.200.8.13)
.M, 503,2 KNm 215,2 KNm

@.M;, = kuat lentur nominal [SNI 03-1729-2002 pasal 8.1.3]

Hasil perbandingan kuat lentur nominal balok Honey Comb dan balok IWF :

503,2 - 215,2

x100% = 57,23%
503,2

— kuat lentur nominal balok Honey Comb lebih tinggi 57,23% dari balok IWF .
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LAMPIRAN 3 GAMBAR ARSITEKTUR, GAMBAR STRUKTUR,
BROSUR, DAN LAIN-LAIN
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Steed T Pwn Bidecod

P GUNUNG GARUDA

Castellated Shape Honey Comb

Product Specifications

E ; ﬁ ¥} v
IA'“"D'_[ Rl WASTE LERGTH r
[ | T t,
—s—
asow CRIGINAL SECTION CASTELLATED BECTION
Metric Size
Sectional Indsx ; Diepth of Section VWidth of Thicknssa Carnsr Dapth of Depth of Diepth Section Araa
Original Tasteliaed £ [ Ongnal |Castalistad | Section | Vieb |Flangs | Radius ':"“I_I“;'::M Ea';’;:’“d Ef::“" i Win Ceprreiis | e e etn|| Ceirm e fiz=in
PEE]
H (1 B ty ts r Dia Dtae Dbflange Grosa Mat e e i by Iy Ly
mm mm Kgim mm mm mm mm mm mm mm mm mm em em’ cm cm” cm cm em’ cm’
100 = 100 150 = 100 | 17.2 100 150 100 ] 2 10 105 134 24.9 18.57 208 134 T 2.7 120.7 26.8
1580 = 75 225 x T8 14 150 225 75 5 7 =] 154 211 21.8 13.85 16787 48.5 10.7 1.8 1404 13.2
180 = 180 | 226 = 150 [ 31.5 150 225 150 T 10 11 152 205 528 34 54 EEERE 563 10.6 4 3457 75.1
200 % 100 300 = 100 | 21.3 200 300 100 5.5 2 11 205 7.5 284 32685 21.36 4306.8 134 14.2 2.5 287. 26.8
207 x B8 18.2 188 287 ] 4.5 T 11 202 7.5 283 27.54 18.5 3643.8 114 14 2.5 2454 23
200 = 200 | 300 x 200 | 489 200 300 200 5 12 13 205 7.5 =] 71.53 58.09 11128 1600.1 14.2 5.4 T42.8 150
250 % 175 376 = 125 | 208 250 375 125 5 = 12 254 B60.5 367 4515 20.86 o401 5 2041 17.8 3.1 508.2 47
- IF2 = 124 | 26,7 248 ar2 124 5 2 12 253 5 366 2288 2821 2120.8 255 7.7 3.1 440.3 41.1
280 = 280 | 3TH =x 250 | Ti4 250 EX 280 ] 14 16 252 5 247 10242 | 2048 | 28477.5 3650.2 7.8 8.7 1358.8 22
200 = 180 4580 = 150 | 38.7 200 480 1650 8.5 & 13 205 5 432 58.53 268.8 18885.1 508.1 21.5 3.7 750.8 8v.7
T % 148 az zga T 142 5.5 2 13 a0z 431 45 32.33 14564 442 21.3 3.7 8561 4.
300 = 300 x 300 B4 200 450 300 10 15 12 205 420 124.5 104.25 | 478545 G750.3 214 B 2126.8 450
250 x 175 x 175 | 486 350 175 T 11 14 254 503 TE348 50.64 318475 SE4 1 251 4.4 1213.2 1125
- x 174 [ 414 248 74 5 E 14 350 501 53.05 2 25518.2 7821 24.8 4.3 EEE g1
360 = 380 x 350 137 350 350 12 18 20 354 487 1848 1623 13600.6 B4 26125 Tir-2
400 x 200 x 200 86 400 200 5 13 18 405 57 10012 | &7.83 17402 51 1856.1 174
x 198 [ 5.8 288 182 T 11 18 401 57, BE.02 T.H2 14801 5 1570.8 14587
450 = 200 x 200 = 450 200 g 14 12 454 847 117.01 76.06 1870.3 5 2333.3 187
500 = 200 = 200 | BR.G 200 200 10 18 20 505 718 130.2 28.85 2140.5 4.8 2002.5 214
500 = 200 x 200 108 800 200 11 T 22 805 Ll 187.4 100.8 2280.8 7 4.8 40581.2 2281
588 = 300 x 300 151 fl=l=) 300 12 20 28 283 242 22778 | 156.508 | 274532.9 2021 g T.8 8225.2 201.4
400 = 400 x 400 172 400 400 13 21 22 405 568 2447 1617.88 [ 1568813.2 | 22400.8 28.8 10.8 5230.4 1120
TOO = 300 x 300 185 700 300 13 24 28 705 1002 281 1809.20 [ 4732227 | 10801.5 50 T4 2013.8 7201
500 = 300 x 300 | 210 200 1200 300 14 28 28 205 1148 323.4 | 210.62 | 690341.8 | 11702.2 57.2 T 11505.7 | 7801
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aF PLGUNUNG GARLUDA

Seed U P Bsddwead
- Sreet Ta Cun Encaimess

Castellated Shape Honey Comb

Product Specifications

Dimensional Tolerance

Flangs Width (B} [i:%it.lh Diepth of Castellated Hol
‘ (D=}
{mm}
[mim] Under 400 400 - G00 600 & ovar [mimi)
+3.0 +4.0 + 5.0 +&.0 +3.0
Mechanical Properties
¥ield Point Tanaile Strangth
I:f -:-!m snats ngt Elangation %
Classification mm "
Thicknass (mm) Mirmm™ Thicknass (mm)
18 orunder | Crver 16 5 orundar | 5t0 6 | Crver 16
JIS G 31 ndE - - -
sma00 245 235 400 - 510 21 17 21
Chemical Composition
Chamical Compaoaition (%)
Grads [T W | F ] ]
[ ss4m0 T - ] - [ - [005max ] D05max |

Welding
- As per AWSE
- Welding material : E 5013
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O CeaRIDA

Wide Flange Shape

Product Spacications

HotRolled ¥
Geomerrical moment of mertia 1 =Ai"
Radins af gyradon af area I=~T74
Modulns af section 1=1/¢

(4 = secrional area)

] TE +
] ]
T -
Acoording A8 G 3182 Matric Slza
I =
Standard Sewtional Dimension e
Lisit BEpTietizal Radius OF
hartina HaE H - . Wizight Moment O Ineria Goration OF Area
Cimensinnal 7] o 7]
mm mn mn nn nm I'.ﬂ" om om
100 %100 | 100 %130 5 [ 10
125 %125 [12sx125| 65 3 10
150x7S | 150uTS s 7 g
150 x 100 | 120 2100 5 E
1sox 150 | 1s0wisa 7 10
175 %175 |175%I75| 7.6 2
15 25 -
moxim ot =
xoxio| =5 s
200x151 |1s4xisa] 6 3 12
200x230 |zooxzm| B 12 12
T ETEFEET 8 12
x125| & 3 1z
250x25] [Eox zsd| @ 14 1E
15 £5 13
0% 150 x1%2 2
woxisa| &8s 3 12
apox 30 |zoox3oa| 1o 15 1B
IO TS 5 3 i
- I
asoxasg |oxasa| 12 15 0
amoxzgn |ZEExtEs| 7 1E 104000
saoxzma| 8 13 1E 1,150.00
4o0x20] |4oowspa| 13 2 2 333000
450x230 |asoxzm| s 14 1B 1,450.00
sooxzod |sooxzoa| o 1€ 1,510.00
EOODx23] |eoow3md]| 44 17 1344 | 1pE.oo | vY.EOD 3 sE0.00
E00x200 |===x3ma| 12 0 151.00 402000
FOOx 30 |7oox3ma| 13 24 8 185.00 5 TELLOD
B00x 300 |soox3ma| s 6 E FA0.00 7,350.00
soox3z00 |soox3ma| 6 8 F 243.00 3,140.00
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- T, GUNUNG GARUDA

i miteat T e Paidmias

Wide Flange Shape

Dimensional Tolerances

According JIS G 3132
ltem, mm {in.) Tolerance Remarks

Wigh i8] = 2070.118)

Mominal depth of under 400 (15.74E] £ 3000113}

Dzpth (H') 400 1o 600 {23.623), excl. =40i0157)

530 and aver = S0i0187) »
Flange under 16 = 1.5 {0.059) ¢ ; 1
t* 1€ or over o and excl. 25 £20{0079) l
] 25 ar geer 10 and excl 40 £ 2500 |
E 4D or ower = 30(0.118) ]
o Web uUnder 16 = 10700349} ]
F it 1E or s i and exel 25 £ 1.5 (0.024) I
25 or ower o and excl. 40 = 200079 1
20 ar oear = 1.5 {0/053) I
S p— =+ 40 {1.573) 1
-0 -
b
Lengin 40 (1.575) plus S 09T for | -7
Ower 7m each addiianal meter ar

fraction there of

Cut-of-Square (T)

rominal depths

300 (11311} or under In nominal depth

Not more than 1.2 peroent of
Nangs width B or 2.0 (0.079) at
minirmuwm.

rominal depths
Crear 300 {11.811) In naminal depth

Wot more than 1.5 percent of
fangs width B ar 2.0 (0.079) at
minirmuwm.

Chambser of Sweep

rominal depths
300 {11.371) and under

Mot more than 0.20 percent of
Lengin

rominal depths
Crar 300 {11.5811)

Mot more than 0.10 percent of

Horlzontal or Vertical Curvature In
the direction of kngth

Lengin
Homingl 4EpTs
00 {11.811) and under 230 (0.118)
" arira (o t, - by
Weh OF Centre () rMominal depts 5 z |
Cver 300 (11.611) £45(0117)

Engs Oul of Square [2)

1.6% ar under of width B or of
dapin H, provided that 3.0mm
Is the minimum
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&% P.T. GUNUNG GARUDA
Steel Do Oun Busiucoa

S‘TIFFEYNER
-~ PART NO. SHO)
METRIC SIZE
= ELLATED:

SHC - 01 130.0 106.0 45.0 33.0 12 6 0.269 150 x 100
SHC - 02 130.0 106.0 45.0 33.0 12 8 0.358 150 x 100
SHC - 03 207.0 187.0 33.0 23.0 10 6 0.317 225 X5
SHC - 04 207.0 187.0 33.0 23.0 10 8 0.423 225x 75
SHC - 05 201.0 175.0 70.0 57.0 13 6 0.655 225 x 150
SHC - 06 201.0 175.0 70.0 57.0 13 8 0.873 225 x 150
SHC - 07 280.0 254.0 45.0 32.0 13 6 0.586 300 x 100
SHC - 08 280.0 254.0 45.0 32.0 13 8 0.781 300 x 100
SHC - 09 279.0 253.0 45.0 32.0 13 6 0.583 297 x99
SHC - 10 279.0 253.0 45.0 32.0 13 8 0.778 297 x99
SHC - 11 272.0 242.0 94.0 79.0 15 8 1.592 300 x 200
SHC - 12 272.0 242.0 94.0 79.0 15 10 1.989 300 x 200
SHC - 13 353.0 325.0 58.0 44.0 14 8 1.273 375 x 125
SHC - 14 353.0 325.0 58.0 44.0 14 10 1.592 375 x 125
SHC - 15 352.0 324.0 58.0 44.0 14 8 1.270 372 x 124
SHC - 16 352.0 324.0 58.0 44.0 2 14 10 1.587 372 x 124
SHC - 17 343.0 307.0 119.0 101.0 18 8 2.543 375 x 250
SHC - 18 343.0 307.0 119.0 101.0 18 10 3.179 375 x 250
SHC - 19 428.0 398.0 70.0 55.0 15 6 1.401 450 x 150
SHC - 20 428.0 398.0 70.0 55.0 15 8 1.867 450 x 150
SHC - 21 427.0 397.0 70.0 55.0 15 6 1.397 447 x 149
SHC - 22 427.0 397.0 70.0 55.0 15 8 1.863 447 x 149
SHC - 23 416.0 376.0 143.0 123.0 20 10 4.638 450 x 300
SHC - 24 416.0 376.0 143.0 123.0 20 12 5.566 450 x 300
SHC - 25 499.0 467.0 82.0 66.0 16 6 1.815 S 25IXMBD
SHC - 26 499.0 467.0 82.0 66.0 16 8 2.554 525 %75
SHC - 27 497.0 465.0 82.0 66.0 16 6 1.907 519 x 174
SHC - 28 497.0 465.0 82.0 66.0 16 8 2.543 519 x 174
SHC - 29 483.0 438.0 167.0 145.0 22 10 6.294 525 x 350
SHC - 30 483.0 439.0 167.0 145.0 22 12 7.553 525 x 350
SHC - 31 570.0 534.0 94.0 76.0 18 8 3.344 600 x 200
SHC - 32 570.0 +534.0 -94.0 76.0. 18 10 4.181 __600"%200
SHC - 33 568.0 532.0 94.0 76.0 18 8 31333 594 x 199
SHC - 34 568.0 532.0 : 94.0 76.0 > 18 10 4.166 594 x 199
SHC - 35 643.0 603.0 94.0 74.0 20 10 4.713 675 x 200
SHC - 36 643.0 603.0 94.0 74.0 20 12 5.656 675 x 200
SHC - 37 714.0 670.0 93.0 71.0 22 10 5175 750 x 200
SHC - 38 714.0 670.0 93.0 71.0 22 12 6.209 750 x 200
SHC - 39 862.0 814.0 93.0 69.0 24 10 6.248 900 x 200
SHC - 40 862.0 814.0 93.0 69.0 24 12 7.497 900 x 200
SHC - 41 856.0 796.0 142.0 112.0 30 12 28 882 x 300
SHC - 42 '856.0 796.0 142.0 112.0 30 4= 8260 Sl B 828 U0;
| _SHC -43 554.0 506.0 192.0 168.0 24 14 600 x 400
| SHC - 44 554.0 506.0 192.0 168.0 24 16 b 600 x 400
SHC - 45 998.0 938.0 142.0 112.0 30 14 1050 x 300
SHC - 46 998.0 938.0 142.0 112.0 30 16 1050 x 300
SHC - 47 1144.0 1084.0 141.0 111.0 30 A : 17 1200 x 300
SHC - 48 1144.0 1084.0 141.0 111.0 30 16 20.147 1200 x 300

HEAD GFFICE Imam Bonjol 4, Wamng Bongkok, Suka Dahau, Cibitung, Bekasi, West Java, INDONESIA
i Phone : 62-21-8900111, 'Sa]e's ‘Dept. - 62-21-8900666, ESC Dept. 62-21-4713000
Mi?fﬂﬁbﬂy Fax. 62-21-89005655, URL. : http://www.grdsteel.com, E-mail : gunung@grdsteel.com
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Hollow Core Slab - Details

ng Ii!!

TLy S ans

‘@QOQOOOOOQQ s

Tyne em2) Self Load Rongoa
54, 121 ﬂ_l l_lil 121 45 |
HCS 120 99088 206.42 26%
T
Cross section HCS 120 M
157
n- m L'_al_'_ 1
A5 fo
il Area
J O O O O ;ﬁ P Type Self Load Rongga
IS W {cm2)
“'_l_ﬂ‘_l. 1—‘1‘—|- - ™ HCE 140 111718 223 35.80%
Cross section HCS 150 hikd
1157,
o B 41 B0 545
2 i s i A
12 W
Area
50 Type Self Load Rongoga
P {cm2)
T 1 k) b b hut & HCE 200 1323.68 265 42 60%
T - F 1_21_[
il
Cross section HCE 200 b
1157
1 zsr
], Bo_ &1 80 545
i3 — ik %
Area
0 50 Type Self Load Rongoa
/ ., < L # HCE 250 163018 206 46.70%
_“ | | IF] m_l U 2_11‘;
Cross section HCE 250 b
[ LOAD CAPACITY OF HCS (Kg/m2)
| Without Topping
TIPE DAYA DUKUNG MAXIMAL (Kg/m2)
(t.d.n) (Netto, setelah dikurangi berat sendiri)
se(",:,")"g 4,00 | 425 | 450 | 475 [ 500 | 525 | 55 | 575 | 600 | 625 | 650 | 675 | 700 | 7,25 | 7,50 | 7,75 | 8,00
120.05.12 | 590,00 500,00 420,00| 355,00 300,00[ 250,00
120.05.14 | 690,00 585,00| 500,00 425,00 360,00 310,00| 260,00
120.05.16 | 790,00| 675,00] 575,00| 495,00] 425,00 365,00| 31500] 270,00
150.05.12 | 905,00| 775,00| 665,00 570,00 490,00 425,00| 365,00| 310,00| 265,00
150.05.14 [1.040,00| 895,00| 770,00| 670,00| 580,00| 500,00| 435,00 375,00| 325,00| 280,00
150.05.16 (1.180,00{1.015,00/ 880,00| 765,00 665,00/ 580,00 510,00 445,00| 385,00| 340,00] 295,00
150.07.12 |1.530,00]1.330,00|1.160,00/1.015,00 890,00| 785,00| 695,00| 615,00| 545,00 480,00| 425,00| 380,00 | 335,00 | 295,00
150.07.14 [1.800,00]1.565,00{1.370,00{1.205,00(1.060,00| 940,00| 835,00| 731,66| 643,96| 569,74 506,49| 452,28 | 405,53 | 365,01
200.05.12 [1.470,00|1.270,00{1.100,00| 960,00| 840,00 735,00 645,00| 565,00 495,00| 435,00| 380,00| 330,00 | 285,00
200.05.14 |1.670,00|1.445,00]1.255,00/1.100,00| 965,00| 850,00| 745,00 660,00| 580,00 515,00| 455,00 400,00 | 350,00 | 310,00
200.05.16 |1.865,00(1.620,00/1.415,00|1.240,00]1.090,00 960,00| 850,00| 755,00| 670,00 595,00 530,00| 470,00 | 415,00 | 370,00 | 325,00 | 285,00 |
200.07.12 |2.370,00|2.065,00|1.810,00]1.595,00| 1.415,00| 1.255,00|1.120,00{1.000,00| 895,00| 800,00| 720,00 645,00 | 580,00 | 520,00 | 470,00 | 420,00 | 375,00
200.07.14 ]2.755,00|2.410,00|2.120,00| 1.870,00( 1.660,00] 1.480,00(1.325,00|1.185,00| 1.065,00| 960,00| 865,00( 780,00 [ 705,00 | 640,00 | 580,00 | 525,00 | 475,00
200.07.16 |3.145,00{2.750,002.425,002.145,00|1.910,00{1.705,00{1.525,00 1.375,00| 1.235,00| 1.120,00{ 1.010,00] 915,00 | 835,00 | 755,00 | 690,00 | 625,00 | 570,00
t= tebal pelat (mm) ; d = diammeter PC-WIRE (mm) ; n = jumlah PC-WIRE




Technical Specification ;

n Plank Thickness : 120,160, 200, 250 mm
n PlankWidth 1200 mim

n Wgight: 188, 223, 265, 308 koim?2

n Plank lenogth : can be customized

n Reinforcement | PC-Wire @5 and @7 mm
n Concrete Quality: k- 450

n Surface ; expose

Advantages :

n Tension process cohducted accurately, to assure the requirements of pre-stress.

n Hollow-core floor plank is 28-42% lighter fram traditional concrete, thos increasing
|oad capacity.

n Plank deflection effect of full [oad capacity is very small, caused by chamber created by
the tension force.

n Faster and easy installation, can be done without propping structure.
n Unfinished hottom surface can be used as exposed concrete.

n The "Pre-compression Effect” on pre-stressed concrete g[wes nre-stressed concrete
high temperature protection compared to traditional concréte.,

n The hollow cores decrease structural load.
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