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Abstract: 

Reinforced concrete domes are an architectural and civil feature of many reinforced concrete 
structures such as religious centers, silos, tanks, halls, and other facilities. The research 
deals with a seismic analytical study of a symmetrical reinforced concrete frame building in 
the third seismic zone, with thin crust on its upper floor consisting of a spherical reinforced 
concrete dome carried on short columns. The analysis was carried out according to the 
successive push method (nonlinear static method) using the structural analysis program 
ETABS-2016. The seismic characteristics of the structure were compared before and after 
adding the reinforced concrete dome, and these characteristics are the base shear strength 
of the structure V, the floor shear strength of the bearing floor of the dome F, The main role 
of vibration T and the corresponding mass contribution ratio m%, the number of joints formed 
in the building when moving the target in addition to monitoring the appearance of the first 
plastic joint  The number of studied models reached 10, ten models, five groups in each 
group, a reference model without a dome and another with a dome, and the groups differ 
from each other in the number of floors, which ranged between (3-5-10-19-15) floors. 
The results showed that adding the dome to the building has a great benefit in delaying the 
appearance of the first plastic joint in the reference building that is not bearing the dome, 
while the effect of adding the dome and its bearing elements on the building was not 
significant on the base shear strength of the building according to the method used until the 
rest of the characteristics were affected (Strength Floor shear, elastic joints, mass 
contribution ratio...) was significant, and the largest increase in floor shear strength was 
about 7.3% for the 15-storey sample. 
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KN
WKN

 mC

 

 

19 15 10 6 5 4 3  

1.5 1.5 1.5 1.5 1.4 1.4 1.3 C0 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 C1 

1.3 1.3 1.1 1.1 1.1 1.1 1.1 C2 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 C3 

1.5 1.3 0.9 0.6 0.6 0.5 0.4 Te 

10.0 10.0 10.0 10.0 10.0 10.0 10.0 G 

0.7 0.7 0.7 0.7 0.7 0.7 0.7 Ts 

0.3 0.3 0.5 0.6 0.8 0.9 1.2 Sa 

329.6 276.0 172.3 106.8 95.6 78.0 61.1  
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6 

B3-F,B3-FD)

B3-F,B3-FD)

 

 

 KN

 

B3-F B3-FD 

0 0 0 376 0 0 0.0 0 416 0 
1 6 175 376 0 1 6.0 175 416 0 
2 12 351 376 0 2 12.0 350 416 0 
3 18 526 376 0 3 18.0 526 416 0 
4 24 701 376 0 4 24.0 701 416 0 
5 28 822 373 3 5 28.1 820 415 1 
6 35 1012 362 14 6 34.7 1008 404 12 
7 41 1196 350 26 7 41.7 1203 392 24 
8 48 1361 324 52 8 48.2 1377 364 52 
9 54 1529 306 70 9 54.7 1542 349 67 
10 60 1653 288 88 10 60.0 1662 331 85 

B3-F B3-FD 
 

 

3 -679.3213 3 -687.15 -7.829 

2 -1328.6996 2 -1337.3411 -8.642 

1 -1653.3887 1 -1662.4367 -9.048 
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B5-F) B5-FD),

B5-F B5-FD 

0 0.0 0 632 0 0 0 0 672 0 
1 9.6 196 632 0 1 10 196 672 0 
2 19.2 391 632 0 2 19 391 672 0 
3 24.2 492 631 1 3 29 587 672 0 
4 33.8 687 620 12 4 38 783 672 0 
5 44.0 889 600 32 5 42 851 671 1 
6 54.0 1079 583 49 6 52 1063 651 21 
7 65.1 1286 546 86 7 63 1273 603 69 
8 75.3 1471 538 94 8 74 1472 572 100 
9 85.9 1661 517 115 9 85 1671 542 130 
10 96.0 1826 493 139 10 95 1833 523 149 
          11 96 1845 521 151 

B5-F,B5-FD

B5-F B5-FD   

 

5 -555.3152 5 -546.0701 9.245 

4 -1071.3833 4 -1058.0479 13.34 

3 -1458.4344 3 -1442.0312 16.4 

2 -1716.4685 2 -1698.0201 18.45 

1 -1845.4855 1 -1826.0146 19.47 

KN19.5 
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):(B10-F,B10-FD) 

10B -F 10B -FD 

0 0.0 0.0 1272 0 0 0.0 0.0 1312 0 
1 17.3 235.1 1272 0 1 17.3 235.1 1312 0 
2 34.6 470.2 1272 0 2 34.6 470.1 1312 0 
3 51.9 705.3 1272 0 3 51.9 705.2 1312 0 
4 69.2 940.4 1272 0 4 69.2 940.2 1312 0 
5 80.4 1092.9 1269 3 5 80.3 1091.4 1310 2 
6 97.7 1322.0 1220 52 6 98.8 1335.5 1255 57 
7 115.1 1539.7 1126 146 7 117.5 1569.8 1154 158 
8 132.8 1753.4 1046 226 8 136.8 1801.1 1072 240 
9 152.0 1979.5 988 284 9 154.4 2006.4 1023 289 

10 170.0 2187.5 956 316 10 172.7 2218.9 990 322 
11 173.0 2222.2 951 321 11 173.0 2221.9 990 322 
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)(B10-F,B10-FD)

B10-F B10-FD   

10 -474.3 10 -476.6 -2.3 
9 -822.8 9 -824.6 -1.8 
8 -1132.7 8 -1134.0 -1.3 
7 -1403.8 7 -1404.7 -0.9 
6 -1636.2 6 -1636.7 -0.5 
5 -1829.8 5 -1830.1 -0.2 
4 -1984.7 4 -1984.7 0.0 
3 -2100.9 3 -2100.8 0.2 
2 -2181.4 2 -2181.1 0.3 
1 -2222.2 1 -2221.9 0.4 
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 B15-F,B15-FD) 

B15-F B15-FD 

0 0.0 0.0 1920 0 0 0.0 0.0 1952 0 
1 27.7 353.1 1920 0 1 27.7 345.1 1952 0 
2 55.4 706.2 1920 0 2 55.4 690.3 1952 0 
3 83.1 1059.3 1919 1.0 3 83.1 1035.4 1952 0 
4 90.1 1148.1 1918 2 4 110.8 1380.5 1952 0 
5 117.8 1501.2 1918 2 5 137.3 1710.7 1944 8.0 
6 146.3 1863.4 1863 57 6 166.9 2063.9 1776 176 
7 175.5 2205.6 1686 234 7 195.9 2380.8 1558 394 
8 205.4 2531.1 1479 441 8 225.8 2691.2 1461 491 
9 235.9 2852.6 1408 512 9 256.7 3006.5 1388 564 
10 264.5 3148.6 1360 560 10 277.0 3210.9 1362 590 
11 277.0 3277.3 1348 572      

-474.3

-822.8

-1132.7

-1403.8
-1636.2

-1829.8
-1984.7
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B15-F,B15-FD)

B15-F B15-FD   

 

15 -747.5 15 -802.8 -55.3 

14 -1076.7 14 -1116.2 -39.5 

13 -1382.4 13 -1407.2 -24.8 

12 -1664.7 12 -1675.9 -11.2 

11 -1927.6 11 -1926.2 1.5 

10 -2169.1 10 -2156.0 13.1 

9 -2386.4 9 -2362.8 23.5 

8 -2579.5 8 -2546.7 32.8 

7 -2748.5 7 -2707.6 40.9 

6 -2894.7 6 -2846.8 48.0 

5 -3020.6 5 -2966.6 54.0 

4 -3121.1 4 -3062.2 58.9 

3 -3197.3 3 -3134.7 62.5 

2 -3250.5 2 -3185.4 65.1 

1 -3277.3 1 -3210.9 66.4 
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B19-F,B19-FD)

19B -F 19B -FD 

0 0.0 0.0 2432 0 0 0.0 0.0 2464 0 
1 33.0 411.5 2432 0 1 33.0 401.9 2464 0 
2 66.0 823.1 2432 0 2 66.0 803.8 2464 0 
3 99.0 1234.6 2432 0 3 99.0 1205.7 2464 0 
4 132.0 1646.1 2432 0 4 132.0 1607.7 2464 0 
5 165.0 2057.7 2432 0 5 165.0 2009.6 2464 0 
6 181.7 2266.4 2420 12.0 6 185.2 2256.0 2454 10 
7 216.3 2676.8 2184 248 7 219.3 2650.9 2220 244 
8 251.2 3052.6 1924 508 8 253.5 3011.8 2011 453 
9 284.9 3390.8 1769 663 9 288.3 3355.2 1794 670 

10 320.2 3737.8 1720 712 10 325.0 3707.4 1728 736 
11 330.0 3833.4 1710.0 722 11 330.0 3754.8 1719 745 
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B19-F,B19-FD)

B19-F B19-FD   

19 -870.0 19 -922.3 -52.3 
18 -1165.6 18 -1204.8 -39.3 
17 -1444.7 17 -1471.6 -26.9 
16 -1707.4 16 -1722.7 -15.3 
15 -1962.6 15 -1966.6 -4.0 
14 -2203.4 14 -2196.8 6.6 
13 -2427.2 13 -2410.8 16.5 
12 -2635.8 12 -2610.1 25.7 
11 -2827.4 11 -2793.3 34.2 
10 -3003.5 10 -2961.6 41.9 
9 -3164.4 9 -3115.4 49.0 
8 -3307.8 8 -3252.4 55.4 
7 -3433.7 7 -3372.8 60.9 
6 -3546.5 6 -3480.5 65.9 
5 -3641.1 5 -3571.0 70.1 
4 -3716.8 4 -3643.3 73.4 
3 -3774.2 3 -3698.2 76.0 
2 -3812.9 2 -3735.2 77.7 
1 -3833.4 1 -3754.8 78.6 
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T% m% 

F-3-ND 0.93 76%     
F-3-D 0.97 90% 4.3 18.4 

F-5-ND 1.41 78%     
F-5-D 1.45 70% 2.8 -10.3 

F-10-ND 2.25 75%     
F-10-D 2.3 76% 2.2 1.3 

F-15-ND 2.95 84%     
F-15-D 2.97 78% 0.68 -7.14 

F-19-ND 3.27 75%     
F-19-D 3.3 75% 0.92 0 

%
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