Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964

4t LWT-FLOOR Project Workshop

Experimental study on the performance of
steel and composite plate shear walls under
cyclic behaviour

lvan Curkovi¢, Davor Skeji¢, Janko Kosc¢ak, lvan Lukadevi¢

LWI-FLOOR

RESEARCH PROJECT

SN
i, AT 50
Zpaninnainnde
AL 7/

& s

i L7

B

http://www.grad.unizg.hr/lwtfloor

I Croatian Science

Foundation

University of Zagreb/Faculty of Civil Engineering


http://www.grad.unizg.hr/lwtfloor

Foundation

Presentation Agenda .5 e Syt Hrzz

« Steel plate shear walls (SPSW)

« Composite plate shear walls (CPSW)

« Experimental research

» Results

« Conclusions

University of Zagreb

Faculty of Civil Engineering
LWT-FLOOR Project
http://www.grad.unizg.hr/Iwtfloor

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 2
4t LWT-FLOOR Project Workshop


http://www.grad.unizg.hr/lwtfloor

- ‘.'- Hrzz
LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

« USE: high lateral loads due to wind or
earthquake

« COMPONENTS: frame (HBE and VBE) +
steel infill plate

 LOAD TRANSFER: dominantly through
tension diagonal/field in the steel infill panel
(in post-buckling phase)

« STRENGHT: only steel infill panel (frame
resistance is not accounted for)
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Steel plate shear walls (SPSW)
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® Increased requirements on boundary members
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Composite plate shear walls (CPSW)

© Decrease requirements on boundary members by yielding of the plate
In shear before buckling

« USE: high lateral loads due to wind or
earthquake

« COMPONENTS: frame (HBE and VBE) +

AN
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composite infill panel (RC and steel plate with

| i |

discrete connection)
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* LOAD TRANSFER: dominantly through shear
yielding of steel plate (in pre-buckling phase)

« STRENGHT: only composite infill panel (frame
resistance is not accounted for)
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Experimental research

Loading protocol

* Quasi-static

e ECCS and ATC-24 protocol

* Yield displacement: 3 mm (SW) and
12 mm (MRF)

» Displacement controlled
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Conclusions

Infill panel has significantly greater influence on the initial stiffness of the
shear walls than the flexural stiffness of the column.

Experimental results showed that reduction of column flexural stiffness by
36% did not have adverse impact on cyclic shear wall behaviour, which
were able to tolerate 4% drift ratios before failure

Column ,pull-in” column deflections of CPSW were lower than the ones of
SPSW.

Overall experimental results indicate that column flexural stiffness
requirement can be reduced for CPSW, and maybe even entirely omitted
for SPSW and CPSW.

Design procedure of the conection between steel infill plate and RC panel
has to be revised to increase energy dissipation capacity of CPSWs,
especially when prefabricated RC plates are used.
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