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Abstract Review History
Climate change has become one of humanity's greatest challenges. Rising temperatures, Received: Oct 31, 2024
weather fluctuations, and especially changes in precipitation and wind patterns have profound Revised: Jan 25, 2025
impacts on infrastructure and urban structures. These changes not only increase the risk of natural ~ Accepted: Mar 11, 2025
disasters but also affect the design and construction of buildings. Therefore, the development of

innovative solutions to enhance the seismic performance and resilience of these buildings, Keywords

especially in regions susceptible to climate change, is crucial. This study examines the climate change conditions
performance of an 8-story steel structure with geometric irregularity in its plan against the effects structural control
of climate change, focusing on wind loading under three different wind speed increase scenarios jrregular structures
mclud_mg:_l-low 2-moderate, and 3-severe. To mitigate th_e negative effects of these changes ON  magnetorheological
the seismic performance of the structure, magnetorheological damper was employed. The entire dampers
floor slabs of the structure were considered rigid. The modified Bouc-Wen method was used to
indicate damper behavior in dynamic equations of the structure and two control scenarios
including passive control and active control were considered. NatHaz online wind simulator data
base was used for modeling wind loading on structure and the Simulink environment of
MATLAB was used to model the structure equipped with a magnetorheological damper under
wind loading.
The results indicated that a slight increase in wind speed led to an average increase of 35%,
while a moderate increase resulted in over 60%, and a severe increase in wind speed caused more
than a 100% rise in maximum displacement, drift, and base shear responses of structure. By
adding magnetorheological damper to improve the negative effects of increased wind speed on
the seismic performance of the structure, the damper was able to reduce the maximum
displacement, drift, and base shear of the floor where it was installed by 14%, 32%, and 38%
respectively in scenario (1), by 16%, 40%, and 32% respectively in scenario (2), and by 8%,
28%, and 29% respectively in scenario (3). This indicates that the damper effectively controlled
the response of the floor it is installed on and was able to mitigate the negative effects of climate
change. Furthermore, this damper not only positively affected the floor it was installed on but
also improved the seismic response of the roof level, maintaining its effectiveness across all three
climate change scenarios. Additionally, the results indicated that the damper performs better in
active control mode compared to passive mode. However, the parameters related to maximum
acceleration of the floor indicates a significant increase in the active control scenario, while in the
passive control scenario, no significant changes were observed. The best results were achieved in
the low and moderate wind speed increase scenarios. Although in the severe wind speed increase
scenario, the damper maintained its effective performance. In conclusion, it can be said that the
force generated by the magnetorheological damper has intelligent adjustability, which can change
based on environmental conditions and loading. This feature allows structures to respond more
quickly to sudden environmental changes and provides greater safety against damage caused by
climatic conditions as well as enhancing the resilience of structures against adverse weather
conditions.
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Table 2. Sectional properties of columns of structure [30]

column floor
Box 450x25  1-3
Box 340x20  4-6
Box 280x15 7,8

[ ] o Js o3l &5 (o108 L Slasein ¥ J gur
Table 3. gravity loads properties of the structure [30]
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Fig. 8. Wind load time history in four climate change scenarios: a) on the 7th floor of the structure model b) on the roof of the structure

model (pink plot presents without the effect of climate change scenario, green plot presents climate change scenario 1, blue plot presents
climate change scenario 2 and red plot presents climate change scenario 3)
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Table 4. Peak response of structure before the effect of climate change and after the effects of climate change in 3 scenarios and percent of
increase in peak response of structure

(3) st (2) 2,k (1) syt
oy g fless A pA Floss de W flosd pi SOk b &b
o=l r,l.§| o=l v:l§| o=l (._:LSI (._:LSI
101% 0.0090 52% 0.0068 37% 0.0062 0.0045 7 X
104% 0.0099 54% 0.0075 36% 0.0066 0.0049 8 (m)
100% 0.0002 56% 0.0002 32% 1.30E-04 9.81E-05 7 0
102% 2.23E-04 57% 1.74E-04 33% 1.48E-04 1.11E-04 8 (rad)
115% 1.0787 30% 0.6525 32% 0.6609 0.5006 7 b'e
180% 1.3888 87% 0.9263 18% 0.5848 0.4962 8 (m/s?)
110% 0.0402 2% 0.0329 42% 0.0271 0.0191 7 4]
122% 0.0515 73% 0.0401 39% 0.0321 0.0232 8 (rad/s?)
111% 0.0020 64% 0.0016 41% 0.0014 0.0010 7 Ax
124% 1.03E-03 81% 8.34E-04 27% 5.82E-04 4.60E-04 8 (m)
120% 5.54E-05 64% 4.11E-05 34% 3.37E-05 2.51E-05 7 AB
130% 3.16E-05 63% 2.24E-05 34% 1.85E-05 1.37E-05 8 (rad)
116% 2.90E+05 65% 2.23E+05 29% 1.73E+05 1.35E+05 7 \'
112% 3.62E+05 64% 2.80E+05 56% 2.65E+05 1.70E+05 8 (N)
a) Gtennrio{]] b) Scenario(2) c) Scenar] u..un
} _ th Floor [ Roof Tth Floor _K.I

L6

\H
Laf 75
121 5
1t 125
Sost S
2 2
06} 075
04 5
2 025
o

0

I\\J\

¥ b €5 Y sl (00 sl @ el i ol a3 sl il b Gartls slaslssed 4 K2

lvd\

\IHJ ex
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presents climate change scenario 3 passive control state and green plot presents climate change scenario 3 active control state.)
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Fig. 12. Response values charts for the seventh floor and the roof of the structure in three states: 1- uncontrolled, 2- passive control, and 3-
active control under three climate change scenarios: a-a) Seventh floor displacement in the x direction, a-b) Roof displacement in the x
direction, b-a) Seventh floor rotation, b-b) Roof rotation, c-a) Seventh floor acceleration in the x direction, c-b) Roof acceleration in the x
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Table 5. RMS of the structure's responses in three climate change scenarios and three states of: uncontrolled, passive control, and active

control.
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