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4 Complete Quadratic Combination
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Table 1. Specification of the Designed systems.
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¢l oy Out@0.5 Out@0.73 Out@1 Core-wall
1-10 0.76 0.69 0.67 0.88
11-20 0.61 0.58 0.49 0.60
21-30 0.52 0.46 0.44 0.46
31-40 0.43 0.33 0.40 0.42
41-50 0.53 0.25 0.36 0.44
51-60 0.54 0.3 0.25 0.45
61-70 0.51 0.51 0.41 0.41
71-80 0.44 0.43 0.46 0.33
81-90 0.35 0.32 0.53 0.25
91-100 0.25 0.25 0.59 0.25
Table 2. flexural reinforcement.
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21-30 Box100x4 Box90x4 Box80x4 IPE400

31-40 Box90x4 Box90x4 Box80x4 IPE400

41-50 Box90x3.5 Box90x3 Box80x4 IPE400

51-60 Box80x3 Box80x3 Box70x4 IPE400

61-70 Box70x3 Box70x3 Box70x3 IPE400

71-80 Box60x3 Box60x3 Box60x3 IPE400

81-90 Box60x3 Box60x3 Box60x3 IPE400

91-100 Box60x3 Box60x3 Box60x3 IPE400
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Table 3. Column and beams.
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Fig .6. Steel and concrete model in Perform-3D.

SR ORS G daly A eslinal s Gl ekt a2
(0) JK& slae s 3 (gl Mander ol e Jde las
O iS5 0T s a8 aE Je et s Sy @
S 0d Saie Sogo o Db e [46] ol ol i 0
S (S50 el 13 oS e Sl s S Ok s ik e
Slea 515 555 Khe diw s Jldie el Bld Ll &y 0

il b b o Sl ol e
e A 55 B A Sl Gl o) S LT
S8 4 b gl Kl 3550 ol 03 ey LATT L 3525
Polms S bosle b pod b oS s uas B
S e 250 03 Al JL SV e 4 0
ol s als sy e 5 SWUL Sl LS GCAW (xS
S5 02 b e b AL o sa
[47] il 5 5dme Sl (S 3 5 S (S
FJAECAW s 5 5 3o saoleztla (los ) (53l fordl 525
dlie ol 53 [48] LS o alyl o, 550 S 5 5 S 5 Oy Sl sl
23 S5 0350 Bl (61 [42 547] o o St 5 w5 L
Ge = Slis w5 S5 Sl fhe by v 1alS
b EC (ot itV Jae 353 0w S k13 0.2E(

[38]cl 15 s 4 1 ol byl il

Ec = 4700,/f,

46

ALl e (S Shls il (S oS S35 slas -
L 3L Bl plrals S VU gls S 5 g lscgr sl
el gy B p e L s 5 (8) SSS s
GR35 ol 03 5 Sl el Sl 5 gl 2K Sl
s eim o OVE 5 ol Ll Ssgo) e s K5V sl
[38] d—5 Ul 5l FEMA P695 | ABA Jsds Sl cul S
A5« S PEER NGA o3l oL 5l baal il ool Slaj s ,5
e b i S s rwéna;@u@&@uw@.[w]
TVOT B NT alob j3 el 5le S a3l Jol= Law s
A5 S e ab 5l VL (e Tosle Jo 1ol Ol
(Y JK3) 55 Cs\, (MCE) Jooee

s e bl b s Ssgies e slac 31K s
GaskS VoSl S alols 3 5 dies S e SIS s il
S Llodds 4 § L 3 S amio U (5,805 ) o) )

[38] s o artlis s pio) g Sl Ol @

NP RV [V 3
Perform3D 153l 5 L (sle 3l pims (Sdny 4 skt e Jde
S3bdie gl (6 Ol ke 51 1l 5 o) [40] 03 8 &g
DL ot Glaas sy 3 (o oot o o8 S sl
Sllses gl st 235 L W5 e 0L 3l g5 ol 45 sl
b ja 5o lpsams 0 [4143] S (gluand | w5
Sl b= slasl gl [43] s el ] L3 5 Sl oLl S
Shacd esle Wl (BRB) U 25leS (s slge slagladl 5l o550
Ozl 4ol oyl e 51 i glaasl ol 51 (6ol s 45 il
A5 S e gl ) Slenr L Sy bl el b
R e ) By sl o a5 (MCE) s
MCE (sls 3 ) Ckw [45] a2 pll U’chla,.d oyl sl e
[45] 4 ble) (DBE) ~1,b glos ) el 1l 1/0 Uslrs
s G s 380 5 o sWanl s pe sl
55 ain 3Y 55 Ul s ge e slie 5 JIK WL €10 5 0AO
el e llan 5 SISl YV slan B 50 e
a3V Ul s e aaglie «donil ) Ak o3l b
4 ,les glaoldl o ke, [45] w1 VY fe sV Vofy s 5

R GHS T G e 0 JS



\F XN JLN/O UL«J/(’&‘)%U)J

e Ulias ilige (Las5 = ede alne

NBlpey gl&;T w0
[Perform-3D ‘)b—é‘rj DL ‘5.;1].; J‘ﬁJ QL«.“ .Cwl.i J’L&‘)J JﬁL 6‘).:
4oyl S Ll [50] s esliza AT S s
SialesT €sed Gles e 10 /EYA ulde o s S5 5 035 e

ol ol eals OLES (A) Jﬁw 05 S5 e S0

I50] lesTmess 55 ot salinal al8ilesT Jto slas A K2

Seismic Waight/Gravity
Load Swstam

VAl Load Gell = F'IL" e Steel Plates
Specimen {tvp.) 1.‘.'..';&-_#.__'5?4
Tendon - Strut ‘/—C:vlu'nn )
[ .L {typ | (typ.)
"4 | Rocker
27 | (typ)
1200 l
—_—
1125
(Evp )
1400
—r1
,5 Seong
@ oo Flosr
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Fig. 13. Comparison of the mean curvature demand envelope
from NF and FF ground motions along the height of the RC
core-wall.
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height of the RC core-wall.
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Abstract:

Advantages of high-rise buildings with reinforced concrete cores include lower construction costs, higher construction
speeds, and the possibility of creating a wider outdoor architecture compared to other high-rise structural systems. As the
height of the building increases, the control of lateral displacement of these structures against seismic loads is challenged.
The use of arm restraint in structures with cores is one of the welcomed solutions. In this article, first, tall structures with
reinforced concrete cores with and without arm restraints are analyzed and designed. The arm restraint has a buckling
type brace and the effect of its position on several different levels is investigated. Next, the core modeling is performed
with the help of fiber elements with nonlinear behavior for the wall and arm restraint in software. Interclass relative,
lateral displacement, anchor and shear are investigated. The results show that the lowest amount of relative lateral
displacement between classes is related to the placement of the arm restraintat the level of 0.75 total height from the base
level. Advantages of high-rise buildings with reinforced concrete cores include lower construction costs, higher
construction speeds, and the possibility of creating a wider outdoor architecture compared to other high-rise structural
systems. As the height of the building increases, the control of lateral displacement of these structures against seismic
loads is challenged. The use of arm restraint in structures with cores is one of the welcomed solutions. In thisarticle, first,
tall structures with reinforced concrete cores with and without arm restraints are analyzed and designed. The arm restraint
has a buckling type brace and the effect of its position on several different levels is investigated. Next, the core modeling
is performed with the help of fiber elements with nonlinear behavior for the wall and arm restraintin software. Interclass
relative, lateral displacement, anchor and shear are investigated. The results show that the lowest amount of relative lateral
displacement between classes is related to the placement of the arm restraintat the level of 0.75 total height from the base
level. Advantages of high-rise buildings with reinforced concrete cores include lower construction costs, higher
construction speeds, and the possibility of creating a wider outdoor architecture compared to other high-rise structural
systems. As the height of the building increases, the control of lateral displacement of these structures against seismic
loads is challenged. The use of arm restraint in structures with cores is one of the welcomed solutions. In thisarticle, first,
tall structures with reinforced concrete cores with and without arm restraints are analyzed and designed. The arm restraint
has a buckling type brace and the effect of its position on several different levels is investigated. Next, the core modeling
is performed with the help of fiber elements with nonlinear behavior for the wall and arm restraint in PERFORM-3D
software. Interclass relative, lateral displacement, anchor and shear are investigated. The results show that the lowest
amount of relative lateral displacement between classes is related to the placement of the arm restraintat the level of 0.75
total height from the base level.

Keywords: BRB, reinforced concrete, core, outrigger
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