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Lampiran 

Tabel 1.Analisa  gempa statik Struktur 5A 

Tx : 0.972 

C 

=0.75/Tx   = 0.7500 

I  = 1 

R = 8.5 

C I / R = 0.088 

Wt  = 10563 kN 

 

V=CIWt/R  = 932 kN 

   

    Elevation Comulative  Mass  Weight  Wi x hi 

LANTAI   (hi) Mass / Floor / Floor   

              

    (m) (kN) (kN) (kN) (kNm) 

LANTAI 5   18.00 203.23 203.23 1991.63 35849.38 

LANTAI 4   14.40 417.26 214.03 2097.47 30203.60 

LANTAI 3   10.80 634.15 216.89 2125.55 22955.96 

LANTAI 2   7.20 854.35 220.20 2157.95 15537.25 

LANTAI 1   3.60 1077.85 223.51 2190.35 7885.27 

         Σ =10562.96 Σ =112431.46 
 

 

Fix V staticx 

(Static)   

    

(kNf) (kN) 

297.18 297.18 

250.38 547.56 

190.30 737.86 

128.80 866.66 

65.37 932.03 

932.03   
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Tabel 2.Analisa  gempa statik Struktur 5B 

Tx : 1.138 

C =0.75/Tx  = 0.7500 

I  = 1 

R = 8.5 

C I / R = 0.088 

Wt  = 10250 

V=CIWt/R  = 904 

    Elevation Comulative Mass  Weight  Wi x hi 

FLOOR   (hi)  Mass / Floor / Floor   

              

    (m) (kN) (kN) (kN) (kNm) 

LANTAI 5   18.00 200.80 200.80 1967.87 35421.70 

LANTAI 4   14.40 409.54 208.74 2045.63 29457.10 

LANTAI 3   10.80 620.70 211.16 2069.39 22349.43 

LANTAI 2   7.20 831.87 211.16 2069.39 14899.62 

LANTAI 1   3.60 1045.89 214.03 2097.47 7550.90 

         Σ =10249.76 Σ =109678.75 
 

 

Fix V staticx 

(Static)   

    

(kNf) (kN) 

292.08 292.08 

242.90 534.98 

184.29 719.27 

122.86 842.13 

62.26 904.39 

904.39   

 

Tabel 3. Analisa batas simpangan  struktur 5A SNI 1726 – 2002 

Lantai Tinggi 
Simpangan 

tingkat  
( m ) 

Simpangan 
Antar 
tingkat 
( m ) 

Ratio 
simpangan 

batas 
ratio 

check 

            

Lantai 5 3.6 0.033583 0.004854 0.001348 0.00353 Ok!! 
Lantai 4 3.6 0.028729 0.007216 0.002004 0.00353 Ok!! 
Lantai 3 3.6 0.021513 0.008958 0.002488 0.00353 Ok!! 
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Lantai 2 3.6 0.012555 0.008176 0.002271 0.00353 Ok!! 
Lantai 1 3.6 0.004379 0.004379 0.001216 0.00353 Ok!! 

 

Tabel. 4 Analisa Kinerja batas ultimate struktur 5A SNI 1726 – 2002  

Lantai Tinggi simpangan ξ ξ Displ batas check 
  ( m ) ( m )   ( m ) izin ( m )   

Lantai 5 18 0.03358 5.95 0.200 0.36 Ok!!! 
Lantai 4 14.4 0.02873 5.95 0.171 0.288 Ok!!! 
Lantai 3 10.8 0.02151 5.95 0.128 0.216 Ok!!! 
Lantai 2 7.2 0.01256 5.95 0.075 0.144 Ok!!! 
Lantai 1 3.6 0.00438 5.95 0.026 0.072 Ok!!! 

 

Tabel 5. Analisa batas simpangan  struktur 5B SNI 1726 – 2002 

Lantai Tinggi 
Simpangan 

tingkat 
( m ) 

Simpangan 
Antar 
tingkat 
( m ) 

Ratio 
simpangan 

batas 
ratio 

check 

            

Lantai 5 3.6 0.045511 0.00661 0.0018 0.0035 Ok!! 
Lantai 4 3.6 0.038901 0.009172 0.0025 0.0035 Ok!! 
Lantai 3 3.6 0.029729 0.011763 0.0033 0.0035 Ok!! 
Lantai 2 3.6 0.017966 0.012071 0.0033 0.0035 Ok!! 
Lantai 1 3.6 0.005895 0.005895 0.0016 0.0035 Ok!! 

 

Tabel 6 Analisa Kinerja batas ultimate struktur 5B SNI 1726 – 2002  

Lantai Tinggi simpangan ξ ξ Displ batas check 
  ( m ) ( m )   ( m ) Izin ( m )   

Lantai 5 18 0.04551 5.95 0.271 0.36 Ok!!! 
Lantai 4 14.4 0.0389 5.95 0.231 0.288 Ok!!! 
Lantai 3 10.8 0.02973 5.95 0.177 0.216 Ok!!! 
Lantai 2 7.2 0.01797 5.95 0.107 0.144 Ok!!! 
Lantai 1 3.6 0.0059 5.95 0.035 0.072 Ok!!! 

 

Tabel 7. Analisa  gempa statik Struktur 10A 

Tx : 1.795 

C 

=0.75/Tx   = 0.4178 

I  = 1 

R = 8.5 
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C I / R = 0.049 

Wt  = 22417.6 

V=CIWt/R  = 1101.96 

   

    Elevation Comulative Mass Weight Wi x hi 

Lantai   (hi)  Mass  / Floor  / Floor   

              

    (m) (kN) (kN) (kN) (kNm) 

LANTAI 10   36.00 200.80 200.80 1967.87 70843.39 

LANTAI 9   32.40 407.12 206.31 2021.87 65508.65 

LANTAI 8   28.80 615.85 208.74 2045.63 58914.20 

LANTAI 7   25.20 829.88 214.03 2097.47 52856.29 

LANTAI 6   21.60 1050.08 220.20 2157.95 46611.76 

LANTAI 5   18.00 1281.52 231.44 2268.11 40826.02 

LANTAI 4   14.40 1520.90 239.37 2345.87 33780.56 

LANTAI 3   10.80 1769.97 249.07 2440.91 26361.85 

LANTAI 2   7.20 2028.74 258.77 2535.95 18258.85 

LANTAI 1   3.60 2287.51 258.77 2535.95 9129.43 

         

Σ = 
22417.60 

 
Σ =423091.01 

 

Fix V staticx 

(Static)   

    

(kNf) (kN) 

184.52 184.52 

170.62 355.14 

153.45 508.58 

137.67 646.25 

121.40 767.65 

106.33 873.98 

87.98 961.97 

68.66 1030.63 

47.56 1078.18 

23.78 1101.96 

Σ =1101.96   

 

 

 

 

Verifikasi strong..., Dzahab Ali, FT UI, 2010.



                                                                                                    
                                                   

                                                                          Universitas Indonesia 

112 

Tabel 8. Analisa  gempa statik Struktur 10B 

Tx : 1.8 

C =0.75/Tx  = 0.4167 

I  = 1 

R = 8.5 

C I / R = 0.049 

Wt  = 21112.96 

V=CIWt/R  = 1034.95 

    Elevation Comulative  Mass Weight Wi x hi 

LANTAI   (hi) Mass  / Floor  / Floor   

              

    (m) (kN) (kN) (kN) (kNm) 

LANTAI 10   36.00 200.80 200.80 1967.87 70843.39 

LANTAI 9   32.40 407.12 206.31 2021.87 65508.65 

LANTAI 8   28.80 615.85 208.74 2045.63 58914.20 

LANTAI 7   25.20 829.88 214.03 2097.47 52856.29 

LANTAI 6   21.60 1046.78 216.89 2125.55 45911.92 

LANTAI 5   18.00 1263.67 216.89 2125.55 38259.94 

LANTAI 4   14.40 1483.87 220.20 2157.95 31074.51 

LANTAI 3   10.80 1707.37 223.51 2190.35 23655.80 

LANTAI 2   7.20 1930.88 223.51 2190.35 15770.53 

LANTAI 1   3.60 2154.38 223.51 2190.35 7885.27 

         Σ =21112.96 Σ =410680.51 
 

Fix V staticx 

(Static)   

    

(kNf) (kN) 

178.53 178.53 

165.09 343.62 

148.47 492.09 

133.20 625.29 

115.70 740.99 

96.42 837.41 

78.31 915.72 

59.61 975.33 

39.74 1015.08 

19.87 1034.95 

Σ =1034.95   
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Tabel 9. Analisa batas simpangan  struktur 10A SNI 1726 – 2002 

Lantai Tinggi 
Simpangan 

tingkat 
( m ) 

Simpangan 
Antar 
tingkat 
( m ) 

Ratio 
simpangan 

batas 
ratio 

check 

            

Lantai 10 3.6 0.074018 0.004252 0.001181 0.00353 Ok!! 
Lantai 9 3.6 0.069766 0.007819 0.002172 0.00353 Ok!! 
Lantai 8 3.6 0.061947 0.008905 0.002474 0.00353 Ok!! 
Lantai 7 3.6 0.053042 0.009692 0.002692 0.00353 Ok!! 
Lantai 6 3.6 0.04335 0.009921 0.002756 0.00353 Ok!! 
Lantai 5 3.6 0.033429 0.009287 0.002580 0.00353 Ok!! 
Lantai 4 3.6 0.024142 0.008744 0.002429 0.00353 Ok!! 
Lantai 3 3.6 0.015398 0.007428 0.002063 0.00353 Ok!! 
Lantai 2 3.6 0.00797 0.005621 0.001561 0.00353 Ok!! 
Lantai 1 3.6 0.002349 0.002349 0.000653 0.00353 Ok!! 

 

Tabel 10. Analisa Kinerja batas ultimate struktur 10A SNI 1726 – 2002 

Lantai Tinggi simpangan ξ ξ Displ batas check 
  ( m ) ( m )   ( m ) izin ( m )   

Lantai 10 36 0.07402 5.95 0.440 0.72 Ok!!! 
Lantai 9 32.4 0.06977 5.95 0.415 0.648 Ok!!! 
Lantai 8 28.8 0.06195 5.95 0.369 0.576 Ok!!! 
Lantai 7 25.2 0.05304 5.95 0.316 0.504 Ok!!! 
Lantai 6 21.6 0.04335 5.95 0.258 0.432 Ok!!! 
Lantai 5 18 0.03343 5.95 0.199 0.36 Ok!!! 
Lantai 4 14.4 0.02414 5.95 0.144 0.288 Ok!!! 
Lantai 3 10.8 0.0154 5.95 0.092 0.216 Ok!!! 
Lantai 2 7.2 0.00797 5.95 0.047 0.144 Ok!!! 
Lantai 1 3.6 0.00235 5.95 0.014 0.072 Ok!!! 

 

Tabel 11.Analisa batas simpangan  struktur 10B SNI 1726 – 2002 

Lantai Tinggi 
Simpangan 

tingkat 
( m ) 

Simpangan 
Antar 
tingkat 
( m ) 

Ratio 
simpangan 

batas 
ratio 

check 

            

Lantai 10 3.6 0.092003 0.00419 0.001164 0.00353 Ok!! 
Lantai 9 3.6 0.087813 0.007652 0.002126 0.00353 Ok!! 
Lantai 8 3.6 0.080161 0.008763 0.002434 0.00353 Ok!! 
Lantai 7 3.6 0.071398 0.009733 0.002704 0.00353 Ok!! 
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Lantai 6 3.6 0.061665 0.01134 0.003150 0.00353 Ok!! 
Lantai 5 3.6 0.050325 0.012494 0.003471 0.00353 Ok!! 
Lantai 4 3.6 0.037831 0.01199 0.003331 0.00353 Ok!! 
Lantai 3 3.6 0.025841 0.01131 0.003142 0.00353 Ok!! 
Lantai 2 3.6 0.014531 0.009715 0.002699 0.00353 Ok!! 
Lantai 1 3.6 0.004816 0.004816 0.001338 0.00353 Ok!! 

 

Tabel 12. Analisa Kinerja batas ultimate struktur 10B SNI 1726 – 2002 

Lantai Tinggi Displ ξ ξ Displ batas check 
  ( m ) ( m )   ( m ) Izin ( m )   

Lantai 10 36 0.092 5.95 0.547 0.72 Ok!!! 
Lantai 9 32.4 0.08781 5.95 0.522 0.648 Ok!!! 
Lantai 8 28.8 0.08016 5.95 0.477 0.576 Ok!!! 
Lantai 7 25.2 0.0714 5.95 0.425 0.504 Ok!!! 
Lantai 6 21.6 0.06167 5.95 0.367 0.432 Ok!!! 
Lantai 5 18 0.05033 5.95 0.299 0.36 Ok!!! 
Lantai 4 14.4 0.03783 5.95 0.225 0.288 Ok!!! 
Lantai 3 10.8 0.02584 5.95 0.154 0.216 Ok!!! 
Lantai 2 7.2 0.01453 5.95 0.086 0.144 Ok!!! 
Lantai 1 3.6 0.00482 5.95 0.029 0.072 Ok!!! 

 

Tabel 13. Analisa  gempa dinamik Struktur 15A 

Tx : 2.694 

C =0.75/Tx  = 0.2784 

I  = 1 

R = 8.5 

C I / R = 0.033 

Wt  = 34473.12 

V=CIWt/R  = 1129.08 

0.8 X V  = 903 

    Elevation Comulative  Mass  Weight  Wi x hi 

FLOOR   (hi) Mass / Floor / Floor   

              

    (m) (kN) (kN) (kN) (kNm) 

LANTAI 15   54.00 200.80 200.80 1967.87 106265.09 

LANTAI 14   50.40 407.12 206.31 2021.87 101902.35 

LANTAI 13   46.80 615.85 208.74 2045.63 95735.58 

LANTAI 12   43.20 829.88 214.03 2097.47 90610.79 

LANTAI 11   39.60 1046.78 216.89 2125.55 84171.86 

LANTAI 10   36.00 1266.97 220.20 2157.95 77686.27 
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LANTAI 9   32.40 1490.48 223.51 2190.35 70967.40 

LANTAI 8   28.80 1713.99 223.51 2190.35 63082.14 

LANTAI 7   25.20 1941.24 227.25 2227.07 56122.21 

LANTAI 6   21.60 2176.42 235.19 2304.83 49784.37 

LANTAI 5   18.00 2415.80 239.37 2345.87 42225.70 

LANTAI 4   14.40 2664.87 249.07 2440.91 35149.13 

LANTAI 3   10.80 2935.10 270.23 2648.27 28601.34 

LANTAI 2   7.20 3223.19 288.08 2823.23 20327.27 

LANTAI 1   3.60 3517.67 294.48 2885.87 10389.14 

         Σ =34473.12 Σ =933020.64 
 

Tabel 14. Analisa  gempa dinamik Struktur 15B 

Tx : 2.7 

C =0.75/Tx  = 0.2778 

I  = 1 

R = 8.5 

C I / R = 0.033 

Wt  = 33097.20 

V=CIWt/R  = 1081.61 

0.8 X V  = 865.29 

    Elevation Comulative Mass Weight  Wi x hi 

Lantai   (hi)  Mass  / Floor / Floor   

    (m) (kN) (kN) (kN) (kNm) 

LANTAI 15   54.00 200.80 200.80 1967.87 106265.09 

LANTAI 14   50.40 407.12 206.31 2021.87 101902.35 

LANTAI 13   46.80 615.85 208.74 2045.63 95735.58 

LANTAI 12   43.20 832.75 216.89 2125.55 91823.85 

LANTAI 11   39.60 1049.64 216.89 2125.55 84171.86 

LANTAI 10   36.00 1269.84 220.20 2157.95 77686.27 

LANTAI 9   32.40 1493.35 223.51 2190.35 70967.40 

LANTAI 8   28.80 1716.85 223.51 2190.35 63082.14 

LANTAI 7   25.20 1944.10 227.25 2227.07 56122.21 

LANTAI 6   21.60 2175.10 231.00 2263.79 48897.91 

LANTAI 5   18.00 2406.10 231.00 2263.79 40748.26 

LANTAI 4   14.40 2659.14 253.04 2479.79 35709.00 

LANTAI 3   10.80 2898.52 239.37 2345.87 25335.42 

LANTAI 2   7.20 3137.89 239.37 2345.87 16890.28 

LANTAI 1   3.60 3377.27 239.37 2345.87 8445.14 

              

         Σ =33097.20 Σ =923782.75 
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Vdyn-x Fix Vdesign x 

  Design   

(kN) (kN) (kN) 

147.90 147.90 147.90 

257.78 109.88 257.78 

341.35 83.57 341.35 

410.52 69.17 410.52 

469.70 59.18 469.70 

521.20 52.58 522.28 

568.71 66.47 588.75 

613.78 59.09 647.84 

658.49 52.57 700.41 

703.77 45.80 746.21 

748.29 38.17 784.38 

790.39 33.45 817.82 

826.94 23.73 841.56 

Fix V staticx 0.8X Vdyn-x Fix ratio Fix 

(Static)   

 V 

staticx   (dynamic)  Vx Correction 

              

(kNf) (kN) (kN) (kNf) (kN)   (kN) 

124.42 124.42 99.54 147.90 147.90 1.0000 147.90 

119.31 243.73 194.99 257.78 109.88 1.0000 109.88 

112.09 355.82 284.66 341.35 83.57 1.0000 83.57 

107.51 463.34 370.67 410.52 69.17 1.0000 69.17 

98.55 561.89 449.51 469.70 59.18 1.0000 59.18 

90.96 652.85 522.28 521.20 51.50 1.0000 51.50 

83.09 735.94 588.75 568.71 47.51 1.0000 47.51 

73.86 809.80 647.84 613.78 45.07 1.0000 45.07 

65.71 875.51 700.41 658.49 44.71 1.0000 44.71 

57.25 932.76 746.21 703.77 45.28 1.0000 45.28 

47.71 980.47 784.38 748.29 44.52 1.0000 44.52 

41.81 1022.28 817.82 790.39 42.10 1.0000 42.10 

29.66 1051.94 841.56 826.94 36.55 1.0000 36.55 

19.78 1071.72 857.38 853.48 26.54 1.0000 26.54 

9.89 1081.61 865.29 865.62 12.14 1.0000 12.14 

              

Σ =1081.61             
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853.48 15.82 857.38 

865.62 8.24 865.62 

      

 

Tabel 15. Analisa batas simpangan  struktur 15A SNI 1726 – 2002 

Lantai Tinggi 

Simpangan 
tingkat 
( m ) 

 

Simpangan 
Antar 
tingkat 
( m ) 

Ratio 
simpangan 

batas 
ratio 

check 

            

Lantai 15 3.6 0.093852 0.003908 0.001086 0.00353 Ok!! 
Lantai 14 3.6 0.089944 0.006486 0.001802 0.00353 Ok!! 
Lantai 13 3.6 0.083458 0.006819 0.001894 0.00353 Ok!! 
Lantai 12 3.6 0.076639 0.007034 0.001954 0.00353 Ok!! 
Lantai 11 3.6 0.069605 0.007529 0.002091 0.00353 Ok!! 
Lantai 10 3.6 0.062076 0.007335 0.002038 0.00353 Ok!! 
Lantai 9 3.6 0.054741 0.007813 0.002170 0.00353 Ok!! 
Lantai 8 3.6 0.046928 0.008312 0.002309 0.00353 Ok!! 
Lantai 7 3.6 0.038616 0.008291 0.002303 0.00353 Ok!! 
Lantai 6 3.6 0.030325 0.007987 0.002219 0.00353 Ok!! 
Lantai 5 3.6 0.022338 0.007293 0.002026 0.00353 Ok!! 
Lantai 4 3.6 0.015045 0.005977 0.001660 0.00353 Ok!! 
Lantai 3 3.6 0.009068 0.004711 0.001309 0.00353 Ok!! 
Lantai 2 3.6 0.004357 0.003192 0.000887 0.00353 Ok!! 
Lantai 1 3.6 0.001165 0.001165 0.000324 0.00353 Ok!! 

 

Tabel 16. Analisa Kinerja batas ultimate struktur 15A SNI 1726 – 2002 

Lantai Tinggi simpangan ξ ξ Displ batas check 
  ( m ) ( m )   ( m ) izin ( m )   

Lantai 15 54 0.09385 5.95 0.558 1.08 Ok!!! 
Lantai 14 50.4 0.08994 5.95 0.535 1.008 Ok!!! 
Lantai 13 46.8 0.08346 5.95 0.497 0.936 Ok!!! 
Lantai 12 43.2 0.07664 5.95 0.456 0.864 Ok!!! 
Lantai 11 39.6 0.06961 5.95 0.414 0.792 Ok!!! 
Lantai 10 36 0.06208 5.95 0.369 0.72 Ok!!! 
Lantai 9 32.4 0.05474 5.95 0.326 0.648 Ok!!! 
Lantai 8 28.8 0.04693 5.95 0.279 0.576 Ok!!! 
Lantai 7 25.2 0.03862 5.95 0.230 0.504 Ok!!! 
Lantai 6 21.6 0.03033 5.95 0.180 0.432 Ok!!! 
Lantai 5 18 0.02234 5.95 0.133 0.36 Ok!!! 
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Lantai 4 14.4 0.01505 5.95 0.090 0.288 Ok!!! 
Lantai 3 10.8 0.00907 5.95 0.054 0.216 Ok!!! 
Lantai 2 7.2 0.00436 5.95 0.026 0.144 Ok!!! 
Lantai 1 3.6 0.00117 5.95 0.007 0.072 Ok!!! 

 

Tabel 17. Analisa batas simpangan  struktur 15B SNI 1726 – 2002 

Lantai Tinggi 

Simpangan 
tingkat 
( m ) 

 

Simpangan 
Antar 
tingkat 
( m ) 

Ratio 
simpangan 

batas 
ratio 

check 

            

Lantai 15 3.6 0.115761 0.003438 0.000955 0.00353 Ok!! 
Lantai 14 3.6 0.112323 0.005764 0.001601 0.00353 Ok!! 
Lantai 13 3.6 0.106559 0.006224 0.001729 0.00353 Ok!! 
Lantai 12 3.6 0.100335 0.006637 0.001844 0.00353 Ok!! 
Lantai 11 3.6 0.093698 0.00756 0.002100 0.00353 Ok!! 
Lantai 10 3.6 0.086138 0.007972 0.002214 0.00353 Ok!! 
Lantai 9 3.6 0.078166 0.008757 0.002433 0.00353 Ok!! 
Lantai 8 3.6 0.069409 0.009555 0.002654 0.00353 Ok!! 
Lantai 7 3.6 0.059854 0.009862 0.002739 0.00353 Ok!! 
Lantai 6 3.6 0.049992 0.01025 0.002847 0.00353 Ok!! 
Lantai 5 3.6 0.039742 0.010394 0.002887 0.00353 Ok!! 
Lantai 4 3.6 0.029348 0.009944 0.002762 0.00353 Ok!! 
Lantai 3 3.6 0.019404 0.009103 0.002529 0.00353 Ok!! 
Lantai 2 3.6 0.010301 0.007152 0.001987 0.00353 Ok!! 
Lantai 1 3.6 0.003149 0.003149 0.000875 0.00353 Ok!! 

 

Tabel 18. Analisa Kinerja batas ultimate struktur 15B SNI 1726 – 2002 

Lantai Tinggi Simpangan ξ ξ Displ batas check 
  ( m ) ( m )   ( m ) izin ( m )   

Lantai 15 54 0.11576 5.95 0.689 1.08 Ok!!! 
Lantai 14 50.4 0.11232 5.95 0.668 1.008 Ok!!! 
Lantai 13 46.8 0.10656 5.95 0.634 0.936 Ok!!! 
Lantai 12 43.2 0.10034 5.95 0.597 0.864 Ok!!! 
Lantai 11 39.6 0.0937 5.95 0.558 0.792 Ok!!! 
Lantai 10 36 0.08614 5.95 0.513 0.72 Ok!!! 
Lantai 9 32.4 0.07817 5.95 0.465 0.648 Ok!!! 
Lantai 8 28.8 0.06941 5.95 0.413 0.576 Ok!!! 
Lantai 7 25.2 0.05985 5.95 0.356 0.504 Ok!!! 
Lantai 6 21.6 0.04999 5.95 0.297 0.432 Ok!!! 
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Lantai 5 18 0.03974 5.95 0.236 0.36 Ok!!! 
Lantai 4 14.4 0.02935 5.95 0.175 0.288 Ok!!! 
Lantai 3 10.8 0.0194 5.95 0.115 0.216 Ok!!! 
Lantai 2 7.2 0.0103 5.95 0.061 0.144 Ok!!! 
Lantai 1 3.6 0.00315 5.95 0.019 0.072 Ok!!! 

 

Tabel 19 . FEMA 356 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gambar Ratio Kolom Balok 
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Gambar Detail Tulangan Kolom Balok Struktur 
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