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ABSTRACT

The design philosophy in most building codes assumes that buildings may
be damaged in severe earthquakes but should not collapse, ensuring the
safety of occupants. However, this approach can still cause significant
problems, as many buildings suffer damage and thousands of people may
become homeless. A promising solution is to design and implement
repairable and resilient buildings that can be reused by repairing only the
damagedparts. Among these, rocking buildings are particularly important.
In this study, buildings were first designed according to current regulations.
Then, the same buildings were redesigned by adding energy-absorbing
links at the bases of perimeter columns and removing the central columns
of the groundfloor. The models included buildings with 9, 12, and 15 stories
and rectangular, square, hexagonal, and octagonal floor plans. output of
the maximum displacement of the roof, the relative displacement of floors,
the moment capacity of the plastic joints and the acceleration of the roof
have been calculated in different models and compared in different tables.
By comparing the behavior of two types of systems, this research concluded
that in the rocking buildings, the displacement of the roof is reduced by
45%, the relative displacement of floors is reduced by 50%, and the
capacity of the created plastic joints is reduced by 40%. Also, at the end, a
relationship is presented for the initial design of structures with rocking
motion and with different plans.
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Estimation Command:

LSICP XL"3

Estimation Equation:

I =C(1) + C(2)*P + C(3)*X + C(4)*L"3

Substituted Coefficients:

| =-1362764.10404 + 15.0774207914*P - 1870725.22734*X + 0.00082203648567*L"3

Dependent Variable: |

Method: Least Squares

Date: 05/21/23 Time: 21:22

Sample: 19

Included observations: 9

I =C(1) + C(2)*P + C(3)*X + C(4)*L"3

Coefficient Std. Error t-Statistic  Prob.

C(1) -1362764. 839076.0 -1.624125 0.1653
C(2) 15.07742 2.833383 5.321349 0.0031
C(3) -1870725. 237980.7 -7.860828 0.0005
C(4) 0.000822 8.03E-05 10.23200 0.0002
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R-squared 0.956129 Mean dependent var 3528344.
Adjusted R-squared 0.929806 S.D. dependentvar 1191173.
S.E. of regression 315590.3 Akaike info criterion  28.46338
Sum squared resid  4.98E+11 Schwarz criterion 28.55104
Log likelihood -124.0852 Hannan-Quinn criter. 28.27422
F-statistic 36.32350 Durbin-Watson stat  1.882033

Prob(F-statistic) 0.000808
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Estimation Command:

LSICPXL"3

Estimation Equation:

I =C(1) + C(2)*P + C(3)*X + C(4)*L"3

Substituted Coefficients:

| =47806604 -1474.923*P +67958109*X -0.001175*L*3

Dependent Variable: |

Method: Least Squares

Date: 05/21/23 Time: 23:31

Sample: 19

Included observations: 9

I =C(1) + C(2)*P + C(3)*X + C(4)*L"3
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Coefficien
t Std. Error t-Statistic  Prob.
Cc(1) 47806604 11949049 4.000871 0.0103
C(2) -1474.923  923.6597 -1.596825 0.1712
C(3) 67958109 89821477 0.756591 0.4834
C4) -0.001175  0.004687 -0.250602 0.8121
R-squared 0.772390 Mean dependent var 40756540
Adjusted R-squared 0.635825 S.D. dependentvar 14034063
S.E. of regression  8469128. Akaike info criterion 35.04286
Sum squared resid 3.59E+14 Schwarz criterion 35.13051
Log likelihood -153.6928 Hannan-Quinn criter.  34.85370
F-statistic 5.655814 Durbin-Watson stat 1.452439

Prob(F-statistic) 0.046057
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Estimation Command:

LSICP XL"3

Estimation Equation:

| = C(1) + C(2)*P + C(3)*X + C(4)*L"3

Substituted Coefficients:

=-3860804 +1005.070*P -32873351*X +0.008365*L"3

Dependent Variable: |

Method: Least Squares

Date: 05/21/23 Time: 23:39
Sample: 19

Included observations: 9

| =C(1) + C(2)*P + C(3)*X + C(4)*L"3

Coefficient Std. Error t-Statistic  Prob.

C(1) -3860804. 2556011. -1.510480 0.1913
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C(2) 1005.070 144.1846 6.970718 0.0009
C(3) -32873351 9597007. -3.425375 0.0187
C(4) 0.008365 0.001275 6.558968 0.0012
R-squared 0.990187 Mean dependent var 35228663

Adjusted R-squared 0.984299 S.D. dependent var 25709535
S.E. of regression  3221451. Akaike info criterion 33.10966
Sum squared resid 5.19E+13 Schwarz criterion 33.19732
Log likelihood -144.9935 Hannan-Quinn criter. 32.92050
F-statistic 168.1789 Durbin-Watson stat  2.075299
Prob(F-statistic) 0.000019
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