' VA0 e cpsler )b (ot §55 /0l S ke 5 (5 Sy (313 alidad
Disaster Prevention and Management Knowledge (DPMK)
Quarterly, Vol.6, No. 4 (Winter 2017)

—g> a0 Qﬁab ‘5.& )99 )"gé gL ﬁﬁ&’b G“vﬂn G }gf )l‘-’ dingd ob

it | PR é‘-fJL‘
S Al

Thwno (ind Sl loaslw 51 034 (53lamgd

TSl ez 5,8 b 2
nouriparisal@gmail.com.ol 1 Ol 15 « i dgd oKl )y 2l 8 Ol e wdige (Al ol IS (6 il )
m_safi@sbu.ac.ircl ) ol ¢ i dugd ol s Jaes ;.j Ol s kg saSLE0s HLskial Y

oS>

Jdo 4 oo Glanslu Sl )l slass sl e (b3 e 4ol 4 05l 39,9 b a3y 65,8 SVeil 9 6 g Ko Glal3il sl ) (Hb ol aa:dan g dine)
43l laosls 455 ul o35 Sl 6,8 ol ez Ngdioe Slaol saze 5 o 35 W35 Sl G 3Ll 3L stz g sme > 118 B sl Gleds suis
G2 8l stz i N 5 S5 s adiblo 53T 31 olital 1ibise 515l 31 e A8l UK pasis 3l Ulg5 9 sl ol apuols |y oolino
ol Al g Olissg elosl Gob 9 adgl S bai> il Jb lsabislo sla3WIT sl 5309 0 totn Sl im0 sloiiany palizne uwgs JKiuo ol 03903
ol 31 o3lizal da S 55 ol b anles Joos tilenmy 2,8 il Ly 09 [y oy 03 393> (slagts 8 b siilgi o KWl o ,lih, il cile 4 la3LT
Casgasme b LOT 1 solital LT £55 al csodums (5l orizmod 5 45230 0392 W Jols & 3979 il b i 39sgs by OF ghos ) 5y lgsgn o3bus 55 3T
3y 90 T 51 pllan 03lizal isgs b Ko b ol 39 13 ol ezl

Gl b i 4k & 5 i iy e Slacl wiliie Slisb 3 K5 lsakile Slo3LIT b s (63lags i Ay b3 itz Sosls )by a1 b9
a3t ol 75 el 458, S5 sgamme Lyl 330 5 dauwss o donie 5 i b (Kanliys Jlons s K3 s 4l (saST allnn 51 ool ilisen
3,8 )13 w390 Kol abasl> éhjUTé);)|)3wde¢«a| o L

oo Sl 485 L8 () 3090 0l 3 9 Slab Sl (s (5l O s Db (o (lr O is Sl jaall addlhs o :la 4Bl
3505 0,L5l 305 51 Gy 63l diza GRal 0T @5 4 g 03l dilows O Luis (2l 4 0lg o K0 s il lasLIT 5l eslizul bl

o aslizal QIS5 s adiile ST Sl a3lo glis )l i 27+ 55 o alajlo b, dass 0lis gl Giagss ol 3 ol slaasil & argils 158 4ot
o5 IS5 1l sl ST e 31 o3lisal pgum 5 al s vl 0253, o3lizaal s abiilo SUIT 51 0T wlich olos 13 o 3,05 lo a3k b (5556 3!
i o 3 g IS5 sl SaSLT 395 g0 dnmgs 5 il (gn il po Ko & sinign (slopgilesT 5l oolisud aisja bzl glis)l andi 2T+ 55
3,8 15 oslaxwl 3590 05l &L&J)l

(s )b (Kealiys Juloos bilonsy JS0 i (Kl Ggb 418, it b i (o led (IS0 1> alidle sla3WT s aulS slasjly

ik s M5 5 Sinign e (6,8 st b (170 Oliuwe3) Aesmo 1oilo thus g w555 (¥ N o syl 529 APA 0350) (guo 16 sl o
YEY-YYA (F) £ ol oo 5 s puKin Sl dolilias pliva i slaoleizlo sl o)) il cz ilise

1™a0/oA/ 10
1™a0/1F /01

Optimized layout of using smart materials in the shear wall of different floors for the

Seismic rehabilitation of reinforced concrete buildings
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Abstract

Background and purpose: The main purpose of seismic design is to increase ductility and seismic energy dissipation by enter-
ing the structures into the non-linear area. Many concrete structures are destroyed and reconstruct after the earthquake due
to permanent over-deformations and high cost of re-construction. In order to prevent the destruction of these structures, we
need materials with the feature of hyperelasticity and the capacity to recover its original shape after unloading. The use of
shape-memory alloys in concrete shear walls to solve this problem has been proposed by researchers. The most important
characteristics of shape memory alloy is the capability of maintaining their original shape and ultra-reactionary. These alloys
having super-elastic behavior can tolerate up to about ten percent strains without leaving residual strains. With these features,
the use of these alloys in the structure can improve its seismic behavior. However, due to the high cost and complex implemen-
tation of this type of alloys, their use is limited. So, it is necessary to optimally use of them using an optimal design.

Method: the behavior of concrete frames with the shear walls improved by shape-memory alloys has been investigated in
different floors, three, five, seven and nine concrete frames with different modes using shape-memory alloys materials under
non-linear dynamic analysis time of the history by finite element software. In this study, we have tried to examine the optimal
placement of the shape-memory alloy.

Results: In this study, the parameters of floors relative lateral displacement, floors residual relative lateral displacement, and
foundation cutting have been studied. Reducing the structure residual displacement and consequently, reducing the cost of
rebuilding after the earthquake can be mentioned as the main advantages of using shape-memory alloys.

Conclusion: according to the findings of this study, the behavior of the structures in which, shape-memory alloy is used in the
first thirty percent of the height of the structure, has little difference with the structures in which, shape-memory alloy is used
in their all floors. So, in case of using shape-memory alloy materials in only 30% of the height of buildings, the cost of smart
armatures is reduced to one-third and it is and recommended that shape-memory alloys are only used in 30% of height of the
intended structure.

Keywords: shape-memory alloys, concrete shear wall, optimal design, Hyper-elastic behavior, residual deformation, time his-
tory dynamic analysis

D> Citation (APA 6th ed.): Noori P, Safi M. (2017, Winter). Optimized layout of using smart materials in the shear wall of different
floors for the Seismic rehabilitation of reinforced concrete buildings. Disaster Prevention and Management Knowledge Quarterly
(DPMK), 6(4), 329-343.
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1. Shape Memory Alloys ( SMAs)

2. Nitional = Ni and Ti are the atomic symbols for Nickel and Titanium.
The “NOL” stand for the Naval Ordiance Laboratory where it was
discovered.
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