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Investigation of The Effectiveness of 3D Panel in Seismic Performance of The Steel Moment
Frame Using The Nonlinear Dynamic Analysis

M. Gerami S. A. Kaboli

Abstract Implementation of 3D Panel system in the constructional industry has increased over the last
decades due to the advantages, such as lightness, simple installation and reduction in energy consumption.
Thus, due to the fact that Iran is a country with high risk of earthquake, investigation of the seismic
performance of this system and definition of its seismic parameters are necessary. Distribution of lateral
load in pushover analysis is based on the first mode shape of the structure. However, nonlinear dynamic
analysis is necessary to assess the maximum displacement and to specify the existent forces in the frame and
the panel due to earthquake. This article begins by the modeling of the “1-story 1-bay steel structure sample’
that was tested experimentally. The derived results from the experiments applied to check the integrity of the
model and to confirm the chosen elements. Then, frames with 3, 5 and 10 stories (filled in different bays by
panel) are modeled and analyzed under Elcentro, Tabas and Naghan seismic records. Finally, it concludes
that the reinforcement of one panel bay decreases the stresses in the major elements and provides a better
seismic behavior in the structure.

Key Words 3D Panel, Nonlinear Dynamic Analysis, Seismic Performance, Frame-Panel Combination.
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Maximum Bending Stress for Different Places Due to ELC, TBS & NGH Records (KN/mm”2)
Name Point 10 | Point 11 | Point 30 | Point 32 | Point 50 | Point51 | Point 40 | Point41 | Point 42
fn3b3rl 0.2717 0.2335 0.2723 0.2737 0.2723 0.2682 0.2771 0.2669 0.1538
fn3b3p13rl | 0.1515 0.0574 0.1548 0.0579 0.1547 0.0952 0.1478 0.1049 0.0368
fn3b3p23r1 | 0.1137 0.0447 0.1433 0.0367 0.1588 0.0701 0.1369 0.0871 0.0326
fn3b3p33r1 | 0.1167 0.0369 0.1317 0.0289 0.1348 0.0525 0.1023 0.0701 0.0426
fn3b3r2 0.2804 0.2705 0.2762 0.2752 0.2774 0.2808 0.2793 0.2725 0.1908
fn3b3p13r2 | 0.2700 0.1251 0.2490 0.1152 0.2364 0.1513 0.2410 0.2522 0.2077
fn3b3p23r2 | 0.2051 0.1163 0.2057 0.0844 0.2402 0.1592 0.2163 0.2171 0.1776
fn3b3p33r2 | 0.1753 0.1232 0.2476 0.0517 0.2420 0.1122 0.2414 0.2399 0.1502
fn3b3r3 0.2586 0.1899 0.2660 0.2730 0.2661 0.2400 0.2544 0.2282 0.1526
fn3b3p13r3 | 0.2201 0.1125 0.1970 0.0967 0.2152 0.1359 0.2287 0.1578 0.1672
fn3b3p23r3 | 0.1221 0.0646 0.1563 0.0664 0.1535 0.0923 0.1197 0.1049 0.0358
fn3b3p33r3 | 0.1220 0.0397 0.1250 0.0435 0.1241 0.0497 0.0871 0.0631 0.0399
Column Stress Beam Stress
& 0.30 & 030
E 0.25 g 0.25 1
§_, 0.20 + —e—Point 10 i 0.20 4 —e— Point 20
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& 0.10 | —a—Point 12 & 0.10 4 —a—Point 22
g 0.05 g 0.05
& 000 g 000
0.00 0.33 0.67 1.00 0.00 0.33 0.67 1.00
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Maximum Bending Stress for Different Places Due to ELC, TBS & NGH Records (KN/mm”2)

Name Point 10 | Point 11 | Point 12 | Point 13 | Point 14 | Point20 | Point 21 | Point 22 | Point 23
fn5b3rl 0.2584 | 0.2325 | 0.2152 | 0.2691 | 0.2680 | 0.2744 | 0.2739 | 0.2628 | 0.2668
fn5b3p15r1 | 0.2288 | 0.1275 | 0.1281 | 0.1232 | 0.0931 | 0.1824 | 0.1811 | 0.2284 | 0.2300
fn5b3p25r1 | 0.1364 | 0.0831 | 0.0890 | 0.0763 | 0.0501 | 0.1493 | 0.1703 | 0.1548 | 0.1350
fn5b3p35r1 | 0.1508 0.0948 0.0955 0.0451 0.0207 0.1757 0.1672 0.1436 0.1424
fn5b3r2 0.2780 0.2517 0.2582 0.2803 0.2734 0.2798 0.2798 0.2779 0.2741
fn5b3p15r2 | 0.2835 0.1734 0.2109 0.2441 0.1943 0.2683 0.2449 0.2856 0.2742
fn5b3p25r2 | 0.2769 0.1546 0.1687 0.1937 0.1033 0.2399 0.2822 0.2266 0.2648
fn5b3p35r2 | 0.1698 0.0932 0.1789 0.0589 0.0356 0.2362 0.2510 0.1722 0.2207
fn5b3r3 0.2539 0.2281 0.1938 0.2316 0.2717 0.2719 0.2697 0.2564 0.2651
fn5b3p15r3 | 0.2176 0.1550 0.1591 0.1931 0.1294 0.1777 0.1801 0.2184 0.2207
fn5b3p25r3 | 0.1728 | 0.1311 | 0.0991 | 0.0845 | 0.0569 | 0.1701 | 0.2054 | 0.1691 | 0.1972
fn5b3p35r3 | 0.1664 | 0.1123 | 0.1465 | 0.0687 | 0.0387 | 0.2268 | 0.2629 | 0.1630 | 0.1984
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Maximum Bending Stress for Different Places Due to ELC, TBS & NGH Records (KN/mm”2)

Name Point 10 | Point 11 | Point 12 | Point 13

Point 20 | Point 21 | Point 22 | Point 23 | Point 34

fn10b3rl 0.2238 | 0.1795 | 0.1448 | 0.1736

0.2570 | 0.2557 | 0.2254 | 0.2667 | 0.2618

fn10b3p110r1 | 0.1828 | 0.1330 | 0.1126 | 0.1473

0.1897 | 0.1923 | 0.1805 | 0.2556 | 0.2059

fn10b3p210rl | 0.1959 | 0.0965 | 0.1414 | 0.1456

0.2009 | 0.2295 | 0.2141 | 0.2380 | 0.1748

fn10b3p310r1 | 0.2044 | 0.0832 | 0.0759 | 0.0781

0.2208 | 0.2333 | 0.2081 | 0.1861 | 0.1656

fn10b3r2 0.2739 | 0.1972 0.2021 0.2281

0.2813 0.2818 0.2725 0.2726 | 0.2726

fn10b3p110r2 | 0.2745 | 0.1880 0.1570 0.1819

0.2407 0.2358 0.2678 0.2719 0.2634

fn10b3p210r2 | 0.2329 | 0.0878 0.1161 0.1437

0.1869 0.2719 0.1815 0.2660 | 0.2494

fn10b3p310r2 | 0.1929 0.0781 0.0774 | 0.0807

0.2300 0.2405 0.2097 0.2008 | 0.1687

fn10b3r3 0.2311 0.1568 0.1719 0.1900

0.2603 0.2593 0.2254 | 0.2671 0.2634

fn10b3p110r3 | 0.1920 0.1136 0.1200 0.1225

0.1948 0.1916 0.1931 0.2484 | 0.2236

fn10b3p210r3 | 0.2128 | 0.0751 | 0.0979 | 0.0993

0.2101 0.2450 0.1736 0.2217 0.1934

fn10b3p310r3 | 0.1661 | 0.0606 | 0.0688 | 0.0689

0.1653 | 0.1704 | 0.1731 | 0.1604 | 0.1378
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