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LAMPIRAN 1 

PRELIMINARY DESAIN  

 

L1.1 Preliminary Pelat Lantai 

- Beban Mati Tambahan (SDL): 

 Spesi  = 2 x 21 kg/m
2   

=       42 kg/m
2
 

 Keramik = 1 x 24 kg/m
2   

=       24 kg/m
2
 

 Plafond + Penggantung  
 

=       18 kg/m
2
 

 Mekanikal & Elektrikal   =  20 kg/m
2
 

    Total SDL =       104  kg/m
2 

- Beban Hidup (LL)    =     200 kg/m
2
 

Kombinasi Pembebanan      

- qult1 = 1,4 qDL  = 1,4 (104) = 145,6 kg/m
2
 

- qult2 = 1,2 qDL + 1,6qLL = 1,2 (104) +1,6(200) = 444,8 kg/m
2
 

 Digunakan qult2 = 444,8 kg/m
2
 

 

 Menentukan Profil Pelat Prategang 

 HCS  

Type  : 120.05.14 

 Spesifikasi : - Tebal  = 120 mm   

     - Diameter Lubang = 5 mm 

     - Jumlah Lubang = 14 Buah 

     - Daya Dukung = 500 kg/m
2
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     - Panjang Bentang = 4,5 m 

(Notes : Berat sendiri Pelat Beton Prategang 29%-42% lebih ringan dari 

pelat lantai beton konvesional) 

 

L1.2 Preliminary Balok 

1. Balok  (D-E-6 lt.1) 

Balok Anak 

 

Beban mati 

Beban yang bekerja pada balok akibat pelat lantai 

Berat sendiri pelat beton(t = 15cm = 0,15m) 

= 0,12m x 2400 kg/m3 x 70%    qDL = 201,6 kg/m² 

finishing, M.E     qSDL = 104 kg/m² 

Beban hidup      

qLL             = 200 kg/m² 

      72,6862006,11046,2012,16,12,1  LLSDLDLu qqqq  kg/m² 
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12,154525,2/72,686
2

25,225,2 2 






 
 mmkgqq uuek  kg/m 

  9456,43498,4/12,1545
8

1

8

1 22

max  mmkgLqM uek  kgm  

                        = 43499456 Nmm 

  288,37088,4/12,1545
2

1

2

1
 mmkgLqVV uekBA kg  

             = 37082,88 N 

Mu ≤ ØMn ;dimana Mn = Mp = 1,5 My dan Ø = 0,9 ; My = fy * zx 

24,131850
2505,19,0

44499456

5,1








y

u
x

f

M
z


mm³= 131,85 cm³ 

Pilih profil IWF 200.100.5,5.8  → Sx = 184 cm³ 

     A = 27,16 cm² 

     Ix =1840 cm4 

     q  = 21,3 kg/m 

486843002,194737250  xypn zfMM  Nmm 

43815870486843009,0 nM  Nmm > 43499456 Nmm… (memenuhi) 
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Balok Induk 

 

576,7416288,37082.  anakBV kg 

288,3708
2

576,7416
. indukBV  kg 

  9456,43498,4576,7416
8

1

8

1
.max  mkgLVM anakB kgm 

              = 43499456 Nmm 

 

Mu ≤ ØMn ;dimana Mn = Mp = 1,5 My dan Ø = 0,9 ; My = fy * zx 

24,131850
2505,19,0

44499456

5,1








y

u
x

f

M
z


mm³= 131,85 cm³ 

Pilih profil IWF 200.100.5,5.8  → Sx = 184 cm³ 

      A = 27,16 cm² 

      Ix =1840 cm4 

      q  = 21,3 kg/m 
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486843002,194737250  xypn zfMM  Nmm 

43815870486843009,0 nM  Nmm > 43499456 Nmm… (memenuhi) 

 

L1.3 Preliminary Kolom  

 (Kolom 3-A lt. 1) 

 Kolom lantai 5 

Pembebanan : 

Beban lantai (1,2DL + 1,6LL) 

= [1,2(201,6kg/m
2
+104kg/m

2
)+1,6(100kg/m

2
)]*4,5m*(2,4m+2,4m) 

=11377,152 kg 

Berat balok anak = 1,2 (2,4m)*21,3 kg/m   = 61,344 kg 

Berat balok induk =  1,2( (2,4m+2,4m)+4,5m)*21,3kg/m = 237,708 kg  

      Total   =11676,204 kg 
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Beban gravitasi yang diterima kolom (Pu) : 

Pu,4 = 11676,204 kg 

 = 116762,04 N 

Nu ≤ ØNn ; dimana Nn = Ag * fy dan Ø = 0,85 

468,549
250*85,0

04,116762





y

u

f

N
A


 mm² = 5,495 cm² 

Diambil profil IWF 400.200.8.13 → A = 84,1 cm² 

     q = 66 kg/m 

 

 

Kolom lantai 4 

Pembebanan : 

Transfer beban dari kolom lantai 5 

Beban kolom lantai 5 + berat kolom lantai 5 

Pu,5tot = 11676,204 kg + 1,2(q*H5) = 11676,204 +1,2( 66*3,4)  

= 11945,484 kg 

Beban lantai (1,2DL + 1,6LL) 

= [1,2(201,6kg/m
2
+104kg/m

2
)+1,6(200kg/m

2
)]*4,5m*(2,4m+2,4m) 

        =14833,152 kg 

Berat balok induk =1,2((2,4m+2,4m)+4,8m)*21,3kg/m = 237,708 kg 

Berat balok anak = 1,2 (2,4)*21,3    = 61,344 kg 

      Total  =15132,204 kg 
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Beban gravitasi yang diterima kolom (Pu) : 

Pu,4 = 11945,484 + 15132,204 

 = 27077,688 kg 

 = 270776,88 N 

Nu ≤ ØNn ; dimana Nn = Ag * fy dan Ø = 0,85 

244,1274
250*85,0

88,270776





y

u

f

N
A


 mm² = 12,742 cm² 

Diambil profil IWF 500.200.10.16 →A = 114,2 cm² 

     q = 89,6 kg/m 

 

Kolom lantai 3 

Pembebanan : 

Transfer beban dari kolom lantai 4 

Beban kolom lantai 4 + berat kolom lantai 4 

Pu,5tot = 27077,688kg + 1,2(q*H4) = 27077,688 +1,2( 89,6*3,4)  

= 27443,256 kg 

Beban lantai (1,2DL + 1,6LL) 

= [1,2(201,6kg/m
2
+104kg/m

2
)+1,6(200kg/m

2
)]*4,5m*(2,4m+2,4m) 

        =14833,152 kg 

Berat balok induk =1,2((2,4m+2,4m)+4,8m)*21,3kg/m = 237,708 kg 

Berat balok anak = 1,2 (2,4)*21,3    = 61,344 kg 

      Total  =15132,204 kg 
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Beban gravitasi yang diterima kolom (Pu) : 

Pu,3 = 27443,256 + 15132,204 

 = 42575,46 kg 

 = 425754,6 N 

Nu ≤ ØNn ; dimana Nn = Ag * fy dan Ø = 0,85 

551,2003
250*85,0

6,425754





y

u

f

N
A


 mm² = 20,035 cm² 

Diambil profil IWF 600.300.12.20 → A = 192,5 cm² 

      q = 151  kg/m 

 

Kolom lantai 2 

Pembebanan : 

Transfer beban dari kolom lantai 3 

Beban kolom lantai 3 + berat kolom lantai 3 

Pu,5tot = 42575,46kg + 1,2(q*H5) = 42575,46kg +1,2(151kg/m*3,4m)  

= 43191,54 kg 

Beban lantai (1,2DL + 1,6LL) 

= [1,2(201,6kg/m
2
+104kg/m

2
)+1,6(200kg/m

2
)]*4,5m*(2,4m+2,4m) 

        =14833,152 kg 

Berat balok induk =1,2((2,4m+2,4m)+4,8m)*21,3kg/m = 237,708 kg 

Berat balok anak = 1,2 (2,4)*21,3    = 61,344 kg 

      Total  =15132,204 
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Beban gravitasi yang diterima kolom (Pu) : 

Pu,4 = 43191,54 + 15132,204 

 = 58323,744 kg 

 = 583237,44 N 

Nu ≤ ØNn ; dimana Nn = Ag * fy dan Ø = 0,85 

647,2744
250*85,0

44,583237





y

u

f

N
A


 mm² = 27,446 cm² 

Diambil profil IWF 800.300.14.26 → A = 267,4 cm² 

      q = 210 kg/m 

 

 

Kolom lantai 1 

Pembebanan : 

Transfer beban dari kolom lantai 2 

Beban kolom lantai 2 + berat kolom lantai 2 

Pu,5tot =58323,744 kg+1,2 (q*H2) =58323,744kg+1,2( 267,4kg/m*3,4m) 

= 59414,736 kg 

Beban lantai (1,2DL + 1,6LL) 

= [1,2(201,6kg/m
2
+104kg/m

2
)+1,6(200kg/m

2
)]*4,5m*(2,4m+2,4m) 

        =14833,152 kg 

Berat balok induk =1,2((2,4m+2,4m)+4,8m)*21,3kg/m = 237,708 kg 

Berat balok anak = 1,2 (2,4)*21,3    = 61,344 kg 

      Total  =15132,204 kg 
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Beban gravitasi yang diterima kolom (Pu) : 

Pu,1 = 59414,736 + 15132,204 

 = 74546,94 kg 

 = 745469,4 N 

Nu ≤ ØNn ; dimana Nn = Ag * fy dan Ø = 0,85 

091,3508
250*85,0

4,745469





y

u

f

N
A


 mm² = 35,081 cm²  

Diambil profil IWF 800.300.14.26 → A = 267,4 cm² 

      q = 210 kg/m 

        

 

 

L1.4  Preliminary bresing 
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Perhitungan bresing : 

Pcr = 1051636332,89 N 

 

mm

E
h

L

P
h

L

A

n

b 693,362

200000
3400

4500

89,10516363322
3400

4500
11

2

2
3

2

2

2
3

2



































































  

 

Required horizontal brace force : 

rbr PP 004,0

 

 

 

Requied strength Pr   

    NPP nr 2,18924539989,1051363329,02    

598,7569812,189245399004,0004,0  rbr PP  
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Required horizontal stiffness for the brace : 

mmN
L

P

b

r

br /869,82459
3400

89,1051363322

75,0

121








 










 



  

mmN
L

EA

br

br

br /869,82459cos 


 
 

 
mmAbr 828,4143

1765,5882

4500
200000

1765,5882869,82459
2










  

Dipakai  

IWF 200.200.8.12       →         Ag   = 63,53 cm
2 
= 6353  mm

2
 

Ag  ≥ Abr   

6353  mm
2
  ≥  4143,828 mm

2  
→ ( OK ) 
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L1.5  Modulus Penampang Plastis (Z) wide flange “IWF” 

Profil IWF 200.100.5,5.8 

 

 

 

 

Arah Y  

No A (Luas) x (titik berat) Δx = A . x 

1 400 50 20000 

2 506 2 1012 

3 400 50 20000 

Σ 1306  41012 

 

x = Δx / A = 41012/1306 

x1= x2 = 31,40276 mm = 3,14 cm 

Zy = 0,5A t. (x1+x2) 

Zy = 6,53 . (3,140276+3,140276) 

Zy = 41,012 cm
3
 = 41012 mm

3 
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Zx = A . y 

Zx = 2716 . 71,7 = 194737,2 mm
3
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LAMPIRAN 2 

HASIL OUTPUT PERANGKAT LUNAK 

 

 

L2.1 Hasil Analisis Struktur 

  Analisis 

1. Gedung A 

 

Tampilan  hasil analisis : 

- Gaya aksial 
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- Gaya geser 

 

 

- Gaya momen 

 

 

 



Universitas Kristen Maranatha  93 

 

- Design/ cek structure  
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- PM-Ratio 
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2. Gedung B 

 

- Gaya aksial 
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- Gaya geser 

 

- Gaya momen 
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- Design/cek structure  
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- PM-Ratio 
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Beban lateral 25 % 

- Design/cek structure 
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- PM-Ratio 
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L2.2 Hasil analisis metode statik ekivalen 

Metode statik ekivalen 

Gedung A 

 

Tabel L2.1 Modal participating mass ratio 

Mode Period UX UY UZ SumUX SumUY 
Sum

UZ 
RX RY RZ SumRX SumRY SumRZ 

1 0,933957 0 71,1267 0 0 71,1267 0 98,3766 0 0 98,3766 
0,0001 0,0009 

2 0,768774 0 0 0 0 71,1267 0 0 0 69,4518 98,3766 
99,1991 0,2291 

3 0,505362 68,0498 0 0 68,0498 71,1267 0 0 97,6282 0 98,3766 
99,5263 74,8201 

4 0,373239 0 17,5188 0 68,0498 88,6455 0 1,3438 0 0 99,7205 
99,5263 74,8211 

5 0,269879 0 0 0 68,0498 88,6455 0 0 0 15,6044 99,7205 
99,527 92,6976 

6 0,227798 0 4,059 0 68,0498 92,7045 0 0,2396 0 0 99,96 
99,527 92,7395 

7 0,15738 15,6174 0 0 83,6672 92,7045 0 0 1,5332 0 99,96 
99,6293 92,7413 

8 0,144547 0 5,2441 0 83,6672 97,9486 0 0,01 0 0 99,9701 
99,6293 92,7415 

9 0,142383 0 0 0 83,6672 97,9486 0 0 0 6,2576 99,9701 
99,6505 95,5665 

10 0,088422 0 2,0514 0 83,6672 100 0 0,0299 0 0 100 
99,9149 95,6787 

11 0,084083 0 0 0 83,6672 100 0 0 0 5,3117 100 
99,9149 95,6788 

12 0,077465 7,3139 0 0 90,981 100 0 0 0,5883 0 100 
99,9159 98,7341 

 

Tabel L2.2 Center mass rigidty 

story diaphragm MassX MassY XCM YCM CumMassX CumMassY XCCM YCCM XCR YCR 

5 D1 
22882,331 22882,331 24 11,25 22882,331 22882,331 24 11,25 24 11,25 

4 D1 
26014,8061 26014,8061 24 11,25 48897,1372 48897,1372 24 11,25 24 11,25 

3 D1 
27219,3068 27219,3068 24 11,25 76116,4439 76116,4439 24 11,25 24 11,25 

2 D1 
28780,4652 28780,4652 24 11,25 104896,909 104896,909 24 11,25 24 11,25 

1 D1 
29576,1152 29576,1152 24 11,25 134473,024 134473,024 24 11,25 24 11,25 
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Tabel L2.3 Nilai Gaya Geser Nominal Statik Ekivalen (V1y) arah-y 

Ty Etabs = 0,505362 detik 

Story 

Berat struktur 

(kg) 

C I R V1y 

5 224475,6671 

0,296816935 1 4,5 87012,23864 
4 255205,2478 

3 267021,3997 

2 282336,3636 

1 290141,6901 

Wt 1319180,368 

ty W
R

IC
V 


 1

1

 

        

 
368,1319180

5,4

1296816935,0





 

         = 87012,23864 kg 

 

 

Tabel L2.4 Nilai Gaya Geser Nominal Statik Ekivalen (V1x) arah-x 

Tx Etabs = 0,373239 detik 

Story 

Berat struktur 

(kg) 

C I R V1y 

5 224475,6671 

0,401887263 1 4,5 117813,7305 

4 255205,2478 

3 267021,3997 

2 282336,3636 

1 290141,6901 

Wt 1319180,368 

ty W
R

IC
V 


 1

1

 

        

 
368,1319180

5,4

130,40188726





 

         = 117813,7305 kg 
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Gedung B 

Tabel L2.5 Mass participating factor ratio 

Mode Period UX UY UZ SumUX SumUY 
Sum

UZ 
RX RY RZ SumRX SumRY SumRZ 

1 
0,350249 0 68,4096 0 0 68,4096 0 96,8197 0 0,0001 96,8197 0,0001 0,0009 

2 
0,243049 75,3702 0 0 75,3702 68,4096 0 0 99,4375 0,0002 96,8197 99,1991 0,2291 

3 
0,209554 0,0001 0,0001 0 75,3703 68,4097 0 0,0002 0,0002 74,5368 96,8198 99,5263 74,8201 

4 
0,150255 0 24,2752 0 75,3703 92,6849 0 3,0619 0 0 99,8818 99,5263 74,8211 

5 
0,087591 0,0033 0,0002 0 75,3736 92,6851 0 0 0,0001 18,0325 99,8818 99,527 92,6976 

6 
0,085356 0,0001 2,8465 0 75,3737 95,5315 0 0,0287 0 0,0003 99,9105 99,527 92,7395 

7 
0,084706 13,4563 0 0 88,83 95,5315 0 0 0,1227 0,0035 99,9105 99,6293 92,7413 

8 
0,06156 0 3,5983 0 88,83 99,1298 0 0,0716 0 0 99,9821 99,6293 92,7415 

9 
0,050031 0,0001 0,0002 0 88,8302 99,1301 0 0 0 3,0563 99,9821 99,6505 95,5665 

10 
0,049498 4,8051 0 0 93,6353 99,1301 0 0 0,3486 0,0001 99,9821 99,9149 95,6787 

11 
0,043828 0 0,8699 0 93,6353 99,9999 0 0,0179 0 0,0006 100 99,9149 95,6788 

12 
0,037909 0 0,0001 0 93,6353 100 0 0 0 3,0568 100 99,9159 98,7341 

 

Tabel L2.6 Center mass rigidty 

story diaphragm MassX MassY XCM YCM CumMassX CumMassY XCCM YCCM XCR YCR 

5 D1 22994,93 22994,93 24 11,25 22994,93 22994,93 24 11,25 23,966 11,25 

4 D1 26139,89 26139,89 24 11,25 49134,82 49134,82 24 11,25 23,957 11,246 

3 D1 27497,57 27497,57 23,988 11,249 76632,39 76632,39 23,996 11,25 23,935 11,241 

2 D1 29379,31 29379,31 24 11,246 106011,7 106011,7 23,997 11,248 24,022 11,238 

1 D1 30206,66 30206,66 24,011 11,247 136218,4 136218,4 24 11,248 23,971 11,247 
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Tabel L2.7 Nilai Gaya Geser Nominal Statik Ekivalen (V1y) arah-y 

Ty Etabs = 0,209554 detik 

Story 
Berat struktur 

(kg) 
C I R V1y 

5 225580,2221 

0,715806 1 4,2 227745,9583 

4 256432,3415 

3 269751,2019 

2 288211,0458 

1 296327,3317 

Wt 1336302,143 

 

ty W
R

IC
V 


 1

1

 

        

 
143,1336302

2,4

10,715806





 

         = 227745,9583 kg 

 

Tabel L2.8 Nilai Gaya Geser Nominal Statik Ekivalen (V1x) arah-x 

Tx Etabs =  0,150255 detik 

Story 
Berat struktur 

(kg) 
C I R V1y 

5 225580,2221 

0,998303 1 4,2 317627,2106 

4 256432,3415 

3 269751,2019 

2 288211,0458 

1 296327,3317 

Wt 1336302,143 
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ty W
R

IC
V 


 1

1

 

        

 
143,1336302

2,4

10,998303





 

         = 317627,2106  kg 
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LAMPIRAN 3 GAMBAR ARSITEKTUR, GAMBAR STRUKTUR, 

BROSUR, DAN LAIN-LAIN 
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