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Fig. 1. Coupled shear wall with fused coupling beams.
a) Modeling of coupled shear wall with steel fused
coupling beams, b) Deformed fused coupling beam
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SO I P IR TR VT T P P IS TSI CE B

SOLS Slad 5 pliRsed 5 bl Dl N s

Flange Web Depth of
Width  Thickness ~ Height ~ Thickness  Section =ty
Coupling Beam bi(mm)  t(mm) dw(mm)  t,(mm) h (mm) { |
Side Beams 120 15 250 15 280 I—b——lT
Replaceable Element 120 12 250 8 274
(Fuse)
Table. 1. Detailed Specifications of Fuse Element and Side Beams
@Vsh mllas Slasiia Y g
Yielding Strength Ultimate Strength Modulus of Elasticity
Steel Type (MPa) (MPa) (GPa)
S400 447 676 202.5
$235(8 mm) 300 413 201.7
S235(10 mm) 302 437 201
S235(12 mm) 295.5 423 201
S235(15 mm) 296.5 425 201
Table. 2. Mechanical properties of Steel Material
Db sbls Len 5 clw‘ RCP SO L YRS RS- Sy U
i
1450 500 660
f \ #140150(n=10 eoch side)
% A\ 1200 | Longitudinal Bars
/
$ ¥
¢ | ¢
165] 30 || 4 A T1d(n=1
==
§ V.
s F148150(n=8
Tis Bors C
;t +F Face Plates
4 40
1450 500 1450
¥14@150
17
8 = ===pEsm=m==kE= — HEsm=smsmm===
- I
| —ee0 | [ e ]
SEC C-C 170
L7050, 12 M-20
o o #22 HOE
PL_120X12 FL_120X15 a
Flange Flonge ar oo
5 8l g OHUO | R-420x170x25
|21 ssoxsex10 1 _| 20 ss0s2502 g opo
Stiffener 7 StiffenerFace Bearing Plates ollo
9
e | ST o<
z 4 R
SEC A-A SEC B-B END PLATE

Fig. 2. Parts of RC Shear Wall and Coupling Beam with Fuse Element
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Fig. 4. Coupling Beam Embedded into RC Shear Wall (All
Front Steel Reinforcements are not shown)
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Abstract:

Reinforced concrete shear walls are frequently used as lateral load resisting systems because of their ductile
response and very good energy dissipation. When openings in RC shear walls are used due to architectural
requirements, coupling beams are forming to connect two adjacent walls. The behavior of coupled shear
walls is governed by coupling beams and they are the most vulnerable parts of coupled shear wall systems
and were seriously damaged due to severe past earthquakes. To avoid construction difficulties and huge size
of the RC coupling beams and better seismic performance an ductility, steel coupling beams in reinforced
concrete shear walls have been mostly used during last years. Steel coupling beams connections to concrete
shear walls are vulnerable and it is practically difficult and economically waste to repair damaged coupling
beams, which would cause the building life cycle cost increasing. Therefore, it is necessary to transform
traditional design approach to a design method in which some important parts would be replaceable rather
than repairable. In this paper a building with special shear walls with steel coupling beams as lateral force
resisting system is designed based on Iranian Standard 2800 and Iranian National Building Code. One of the
5th to 8th floor steel coupling beams section considered as fuse element and side beams and stiffeners of |-
shaped beams designed based on eccentrically braced frames link beam criteria of Iranian National Building
Code (part 10). Experimental specimen containing two RC shear walls that connected to each other with
designed replaceable steel coupling beam in 1 to 3 scale is constructed and assembled in strong floor lab. For
providing one degree of freedom movement of load wall four TBI Motion Company TRH65VE linear
supports used. Cyclic displacement history of experiment calculated based on story drift and amplitudes of
loading determined using Iranian Standard 2800 limit for story drift. Based on experimental results side
beams remained in the border of elastic range and inelastic behavior of system concentrated in fuse element
so the goal of system is satisfied. The side beam section is stronger and different with that was obtained from
link beam criteria of Iranian National Building Code (part 10) because of available steel sheet size and since
the side beam force is almost equal to elastic capacity of beam, the criteria for designing side beams is
modified. Total system stiffness and fuse beam stiffness that obtained from experiment are fewer than
analytical stiffness of system and fuse beam. Stiffness degradation of system occurs due to partially fixed
performance of steel coupling beam connection to RC shear wall and micro cracks of wall in the connection
zone. Different between real and analytical stiffness of system is very important and it is necessary to repeat
the building design with modified stiffness and recalculate story drifts and distributed forces in structural
elements. In this paper modifying method of stiffness is developed with moving fixed end point of steel
coupling beam and increase of beam length. Effective fixed point of beam is defined by adding a portion of
embedment length of steel beam in RC shear wall to both steel coupling beam ends.
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