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E § (B Splices:
2 A kL
s ] |9 (44) (45) 46) wagx10g | (47) (18) denoted with T
————* ——ah— > 4[> < ..
£ | at 1.83 m (6 ft) w.rt beam-to-column joint
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;n¢.”+_ o = o™ @ '—— N basemen level height 3.65m (12'-0");
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g 3 HE Seismic Mass:
ot B 3 " includes’steel framing, for both N-S MRFs;
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. . o o o o \ entire structuer(above ground)1.11x 10" kg, /
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Figure 2. Structural configuration of the 20-story benchmark building
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Table 4. Evaluation indices for the 20-story benchmark building

“The Peak Interstory Drift Ratio”

d (¢

max

t,i (h)
J,= Max { ———11
El Centro oM
Hachinohe
Northridge
Kobe
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Figure 4. PGA values corresponding to time histories in near-field and far-field records
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Figure 5. Time histories of displacement and absolute acceleration at (a) the first story and (b) the twentieth
story under the El Centro earthquake record-scaled by a factor of 1.5 relative to the original record
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Figure 6. Time histories of displacement and absolute acceleration at (a) the first story and (b) the twentieth
story under the Hachinohe earthquake recordsscaled by a factor of 1.5 relative to the original record
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Figure 7. Time histories of displacement and absolute acceleration at (a) the first story and (b) the twentieth
story under the Northridge earthquake record with the recorded intensity
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Table 6. Performance evaluation indices of the 20-story benchmark structure under various controllers,
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LQG 0.747 0.748 0.748 0.883 0.887 0.907 0.859 0.942 0.816 0.728 0.942
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Semi-active Hy, 0.5870 0.5883 0.5896 0.7581 0.7576 0.8085 0.6648 0.9209 0.5016 0.5360 0.9209

OSAC 0.596 0.598 0.597 0.706 0.710 0.746 0.693 0.708 0.645 0.669 0.746

iRT-SAC 0.417 0.419 0.418 0.494 0.497 0.522 0.485 0.496 0.452 0.468 0.522

LQG 0.648 0.646 0.664 0.746 0.743 0.833 0.807 0.904 0.702 0.839 0.904

Fuzzy 0.8911 0.8576 0.8687 0.9454 0.9395 0.9349 0.9678 0.9386 0.9771 0.8882 0.9771

Clipped-LQG control 0.6149 0.5568 0.6156 0.8171 0.7673 0.8175 0.7167 0.8195 0.6228 0.741 0.8195

> Semi-active MPC 0.617 0.6334 0.6493 0.7572 0.7561 0.8518 0.7427 0.8266 0.5411 0.77 0.9271
Semi-active H, 0.5129 0.5093 0.5235 0.5235 0.5275 0.5996 0.6208 0.7866 0.4315 0.6561 0.7866

OSAC 0.518 0.516 0.530 0.599 0.596 0.694 0.665 0.791 0.558 0.721 0.791

iRT-SAC 0.378 0.377 0.387 0.437 0.435 0.507 0.485 0.577 0.407 0.526 0.577

LQG 0.780 0.782 0.909 0.977 0.982 1.009 0.885 0.969 0.925 1.066 1.066

Fuzzy 0.9933 0.9947 1.0590 0:9812 0.9915 1.0013 0.9938 0.9683 0.9398 0.9313 1.0590

Clipped-LQG control 0.8145 0.8283 0.9612 1.0519 1.0507 1.0623 1.0019 1.0777 0.766 1.0793 1.0793

Js Semi-active MPC 0.857 0.8197 0.9306 1.0907 1.0466 1.0733 0.9373 1.0136 0.9629 1.0378 1.0907
Semi-active Ho, 0.7061 0.7063 0.8266 0.9923 0.9884 1.0194 0.9320 1.0302 0.7246 1.0430 1.0430

OSAC 0.623 0.625 0.726 0.778 0.782 0.819 0.717 0.856 0.771 0.990 0.990

iRT-SAC 0.486 0.488 0.566 0.607 0.610 0.639 0.559 0.668 0.601 0.772 0.772

LQG 0.662 0.663 0.670 0.885 0.884 0.903 0.724 0.929 0.648 0.230 0.929

Fuzzy 0.9502 0.9615 0.9623 1.0011 1.0064 1.0227 0.9474 1.0216 0.9881 0.3118 1.0227

Clipped-LQG control 0.5568 0.5261 0.5206 0.7761 0.7553 0.7649 0:4557 11881 0.3563 0.1716 1.1881

Ja Semi-active MPC 0.569 0.557 0.5866 0.7928 0.7994 0.8198 0.5814 10175 0.4762 0.1867 1.0175
Semi-active Ho, 0.5247 0.5232 0.5277 0.7512 0.7526 0.7697 0.4862 1.0809 0.3771 0.1427 1.2809

OSAC 0.530 0.530 0.536 0.708 0.708 0.725 0.580 0.526 0.482 0.292 0.725

iRT-SAC 0.376 0.376 0.381 0.503 0.503 0.515 0.412 0.373 0:342 0.207 0.515

LQG 0.563 0.560 0.578 0.658 0.652 0.661 0.592 0.637 0.579 0.713 0.713

Fuzzy 0.9483 0.9538 0.9512 1.0132 1.0113 1.0274 0.9806 0.9098 0.9560 0.9246 1.0274

Js Clipped-LQG control 0.5656 0.4833 0.462 0.6647 0.59 0.5699 0.4043 0.4909 0.4237 0.548 0.6647
Semi-active MPC 0.4786 0.4815 0.4328 0.7025 0.6348 0.5525 0.4739 0.5401 0.5342 0.5717 0.7025
Semi-active Ho, 0.3255 0.3251 0.3351 0.4571 0.4576 0.4689 0.3508 0.4513 0.3080 0.4448 0.4689
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OSAC 0.452 0.449 0.463 0.529 0.522 0.536 0.480 0.573 0.469 0.625 0.625

iRT-SAC 0.330 0.328 0.338 0.386 0.381 0.391 0.350 0.418 0.342 0.456 0.456

LQG 0.724 0.723 0.729 0.849 0.848 0.858 0.776 0.841 0.689 0.840 0.858

Fuzzy 0.9758 0.9759 0.9779 0.9886 0.9903 0.9947 0.9353 0.9136 0.9835 1.0068 1.0068

Clipped-LQG control 0.6733 0.6303 0.6179 0.823 0.784 0.7831 0.5091 0.7429 0.4395 0.6352 0.823

Je Semi-active MPC 0.6693 0.6516 0.6568 0.7946 0.7749 0.7848 0.6261 0.7984 0.5845 0.7626 0.7984
Semi-active Hy, 0.5865 0.5847 0.5889 0.7456 0.7462 0.7580 0.5146 0.7295 0.4545 0.6498 0.7580

OSAC 0.581 0.580 0.584 0.681 0.679 0.691 0.633 0.797 0.562 0.732 0.797

iRT-SAC 0.424 0.423 0.426 0.497 0.496 0.504 0.462 0.582 0.410 0.534 0.582

LQG 0.772 0.773 0.722 0.955 0.959 0.943 0.728 0.978 0.688 0.688 0.978

Fuzzy 1.0201 1.0264 1.0545 0.9901 0.9950 0.9848 1.0490 1.0618 0.8907 0.8142 1.0618

I, Clipped-LQG control 0.6992 0.7098 0.6533 0.9569 0.9367 0.8999 0.6837 0.9276 0.4292 0.4985 0.9569
Semi-active MPC 0.6747 0.6689 0.6253 0.9245 0.9231 0.8789 0.6603 0.9012 0.5763 0.6818 0.9245
Semi-active Ho, 0.6839 0.66847 0.6399 0.9310 0.9303 0.8969 0.7174 0.9423 0.4193 0.5606 0.9423

OSAC 0.61 0.612 0.57 0.763 0.767 0.706 0.555 0.717 0.517 0.672 0.767

iRT-SAC 0.439 0.441 0.410 0,549 0.552 0.508 0.400 0.516 0.372 0.484 0.552

LQG - - 0.372 - - 0.714 0.220 0.548 0.144 0.323 0.714

Fuzzy 0 0 1.0145 0 0 0.8746 1.2530 1.0613 11241 0.8094 1.2530

Te Clipped-LQG control - - 0 - - 0.2567 0.0351 0.2546 0 0.0719 0.2567
Semi-active MPC - - 0 - < 0.2422 0.0254 0.3936 0.024 0.1109 0.3936
Semi-active He, - - 0 - - 0.2548 0.0561 0.3065 0 0.0983 0.3065

OSAC - - - - - - P 0.385 - 0.148 0.385

iRT-SAC - - - - - - - 0.160 - 0.061 0.160

LQG - - 0.372 - - 0.791 0.542 0.906 0.308 0.810 0.906

Fuzzy 0 0 0.8605 0 0 1.000 0.9583 1.0313 1.0769 0.9881 1.0769

I Clipped-LQG control - - 0 - - 0.3256 0.2083 0.6979 0 0.5833 0.6979
Semi-active MPC - - 0 - - 0.4186 0.2292 0.8021 0.1538 0.7024 0.8021
Semi-active He, - - 0 - - 0.3256 0.2917 0.6354 0 0.3810 0.6354

OSAC - - - - - - - 0.677 - 0.631 0.677

iRT-SAC - - - - - - - 0.487 - 0:454 0487

LQG 0.733 0.733 0.656 0.847 0.847 0.890 0.632 0.944 0.777 0.227 0.944

Fuzzy 0.9904 0.9932 1.1688 0.9997 0.9999 0.9997 0.8356 1.0857 1.0512 0.3435 1.1688

Clipped-LQG control 0.6136 0.5875 0.5137 0.7519 0.7288 0.8343 0.3858 1.2044 0.3394 0.207 1.2044

Y.
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Semi-active MPC 06324 06426 05793 07632 07716 08125 04821 10805 04919  0.2522 1.0805
Semi-active Ho, 05847 05832 05207 07350 07360 07990 03976 12573 03871  0.1447 1.2573
0SAC 0.586 0586 0524 0679 0678 0.685 0.496 0.569 0.495 0.367 0.685
iRT-SAC 0422 0422 0377 0.489 0.488 0.493 0.357 0.410 0.356 0.264 0.493
LQG 1.68 3.35 5.01 192 355 5.06 6.71 8.18 497 8.91 8.91
Fuzzy 0.60 1.80 3.40 0.70 150 3.10 3.70 6.60 4.70 6.60 6.60
ClippedLQG control* 2,092 3.82 5.435 2.315 4333 6.041 6.47 9.429 7.067 9.408 9.429
N ﬁ)l_s Semi-active MPC L7 33 44 17 33 43 4.4 6.9 46 8.4 8.4
Semi-activé Ho, 16 32 48 17 33 49 51 0.90 45 9.0 9.0
0SAC 135 2.69 4.02 16 2,89 419 5.47 7.31 4.09 7.91 7.91
iRT-SAC 0.97 1.94 2.89 115 2.08 3.02 3.94 5.26 2.94 5.70 5.70
LQG 00722¢" 00721 00725 00754 00756 00805 00781 01031 01261 01142 0.1261
Fuzzy 00974}, 00989+ 00890 00754 00767 00781 01018 01088 01509  0.1346 0.1509
Clipped-LQG control ~ 0.07083 ~ 007125 ~ 0.07095 007562  0.07395 007793 007372 009833 008558  0.08767  0.09833
Semi-active MPC 00667 00655700661 00739 00737 00781 00742 00965 01113  0.1096 0.1113
Jra Semi-active Ho, 00680 00680 00687 00746 00746 00792 00792 01036 00947  0.1030 0.1036
0SAC 0.057 0.057 0.058 0.06 0.06 0.064 0.062 0.083 0.102 0.105 0.105
iRT-SAC 0.041 0041 0.042 0.043 0.043 0.046 0.045 0.060 0073 0076 0076
LQG 1.26 2.47 3.88 083 169 2,60 4.03 512 4.03 8.81 8.81
Fuzzy 0.60 1.40 2.70 050 1.20 2.10 3.60 8.80 3.60 8.40 8.80
Clipped-LQG control ~ 0.009 0.009 001 0011 0011 0.012 0.009 0.01 0011 0013 0013
o {33,3 Semi-active MPC 0.065 0.033 0.023 0.066 0.033 0,024 0018 0015 0.023 0016 0.066
Semi-active Ho, 0.065 0.033 0.023 0.066 0.033 0.024 0018 0015 0.023 0.016 0.066
0SAC 0.82 159 25 052 1.06 171 2.65 432 2.68 6.09 6.09
iRT-SAC 042 081 1.28 027 054 0.87 1.35 2.20 1.37 311 311
LQG 0.055 0.103 0.161 0041 0073 0113 0.079 0122 0,077 0.145 0.161
Fuzzy 0.04 0.05 0.08 003 0.04 0.07 0.05 0/08 0.05 0.08 0.08
Clipped-LQG control ~ 0.001 0.001 0.001 0001 0001 0.001 0 0 0 0 0.001
o 134_3 Semi-active MPC 0.065 0.033 0.023 0.066 0.033 0.024 0018 0.015 0023 0,016 0.066
Semi-active Ho, 0.065 0.033 0.023 0.066 0.033 0.024 0018 0.015 0.023 0.016 0.066
0SAC 0.035 0.066 0.103 0.026 0.047 0.074 0.052 0.097 0.051 0.11 0.11
iRT-SAC 0.019 0.036 0.056 0014 0025 0.040 0.028 0.052 0.028 0.059 0.059
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