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3 Inverted Chevron-V braced frames
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Fig. 1. Schematic force—displacement diagram. (a) Self-centering rocking shear wall, (b) Braced frame
equipped with a vertical shear link, and (c) Proposed combined EBE<RCS system

K

o= Secondary 0)
KInitial
Y
pf=—"— ™
Ve, +V,

! Eccentrically Braced Frame with Rocking Concrete Shear Wall



[
1 @lolsgS slgs 777
Y
15555 y0 Slolaes (S Hlgo + B SO (slyl0 1,519 (suss ke B

15555 50 sloslorS (o 4125 9 15819 (g ) leen B S i (g0 lepulin o S Loy S Y S
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rocking shear wall.
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Fig. 3. (a) Modeling of the self-centeringrocking shear wall, and (b) Stress distribution in the finite
element model of the self-centering rocking shear wall.
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Fig. 4. Comparison of acceleration obtained from the experiment and finite element analysis [27].
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Table 1. Specifications of the 10-story model used for calculating the base shear.
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story’s elevation from the base level.



G so8 it (Mg =To*b) pglia S 51 (Mgyerturning ) < 7o S 0l oobip Jlns slolseS <8 > bl 61y my
23,5 oloml 6,Le8 aziy (59, p ,Lid 5 05,5 sbml s 5 (Gselaisd) o 4SS ey (Sl

3 990 sloo o abaly a5 el p3¥ 05 0 Jlasl b LS 50 &l > ol alasslyy S350 5 50 (S0 9568 45 2T S
Sy (V2 )l 5o 1380 0 33 50 o IS (50503 005 ey Stz 35 0530 (5Lod i ()50 oy S 1) 5L 00 (St mg
el 5y Bl oy O g LS i lce A LS etV o E catla], ol 0 45 0] e

axllo 050 s oo Glasin -0

o0 63ldt (gl prizmad ansl 6l 03liil A416 Grade 270 sYsb jl wodets i slo LS (6 jlo e gz ks ol 5o
Y58l eadlyoo Lavin)len 99l slasudd dapgin oy Jols o5 @3B S L 1S5 o lee S 5 o9Y98 (slojloeS (o5
ool 00 @) (V) Jgaz sSe slagslall (SuilSe i ol 0 oslisl A92

Sl ez lead a8 )5 L5 0 GAlS (23 et ol )8 35 5 5 (siluesle (sln (soue iludus ailB s
Sl Slasein gl Sobgl Sl g ol aid 5 15,0 SLtS g9 5l SaSSKadly by s 90 &ja (Bras SY58 L3,
0 oled D90 4 gnliish 4 SlojlpeSplpadlail 4l g (Late )50 4 gt 5 25 DL Csl ool Bl 55 oLl
Q@ g ol gl aS cul 53 a4 p3Y ol a3 )T ool Lien i 49l gomdn Ol umen ol 48,8 a5 o (g lid
el gwaid glagais Sy plo b Solay Soelus @la e oy | oot 9 ool Sgame Soliwlas glas > 6,185 L Ll s
g dals> (LaSS sloom)

2,190 9 OB o coliwl 3590 Gl Lodl ((SHo Wlazin ¥ Jguo

Table 2. Mechanical properties of the elements used in the frames and walls.
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Table 3. All models examined in the study.
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Fig. 6. (a) Self-centeringrocking shear wall along with an eccentrically braced frame with a

vertical link, (b) Three-dimensional model and meshing of the self-centering rocking shear wall
along with an eccentrically braced frame with a vertical link.
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Table 4. Values of base shear, share of the frame and the wall in the base shear, and other details of four
models with identical cable cross-sectional area.
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Table 5. VValues of base shear, share of the frame and the wall in the base shear, and other details of
four modelswith variable cable cross-sectional area.
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Fig. 11. Distribution of e

t plastic strain in the eccentrically braced frame and concentration of

&Jlasticity in the vertical link.
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dissipation of the models with different forces and constant cable area, and (f) Cumulative energy
dissipation of the models with constant force and variable cable area.
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Table 6. Results obtained from the cyclic analyses.
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Evaluation of the Performance of Rocking Wall with
Eccentrically Braced Frame with Vertical Link Based
on the Force Design Method

ABSTRACT
This studytintroduces a combined system of Rocking Shear Walls with Eccentrically Braced Frame with

Vertical Link (RCSW-EBF). Theaim of the study is to investigate the impact of the Force Design parameter (with
different beta values) on the.behavior of the RCSW-EBF system while keeping the cable area constant.
Additionally, the study seeks to explore the effects of cable area on the behavior of the RCSW-EBF system while
other characteristics remain unchanged. the 10-story frames are designed in SAP software, and the dimensions of
the system sections are determined. These 10-story frames are then modeled in ABAQUS software, and their
nonlinear behavior under pushover and cyclic analysis is determined. The finite element modeling has been done
with Shell and Wire elements. The results of the'cyclic analysis indicate that an increase in the percentage of Brace
force (x%) leads to a corresponding increase in wasted energy and the coefficient of energy loss and reducing the
design force of the Eccentrically Braced Frame's span'and increasing the design force of the Rocking Wall with
Concentrically Braced Frames' span led to a de€reasg in the cyclic diagrams of energy consumption. So, the energy
consumption of the RCSW-EBF frame with the design forces'of Braced Frame 70% and Rocking wall 30%o, Braced
frame 80% and Rocking wall 20%, and Braced Frame:90% and.Rocking Wall 10% is respectively 12%, 28% and
44% more than the system with the design force of Braced Frame60% and Rocking Wall 40%.

KEYWORDS
Brace Frame, Vertical link, Rocking wall, Self-Centering Reparability, Based on the Force Design.
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