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Abstract:

Rational limits are developed for the minimum amount of horizontal reinforcement in masonry
shear walls exposed to seismic loads, and two criteria are formulated to avoid shear distress and premature
failure upon diagonal cracking. A strength criterion requires horizontal reinforcement to resist the horizontal
shear force transferred from the masonry upon diagonal cracking, while an energy criterion calls for
sufficient toughness in horizontal reinforcement to absorb the elastic strain energy released by the masonry
upon diagonal cracking. Verification with data from previous shear wall tests demonstrates that the rein-
forcement ratios given by these formulas are adequate for identifying walls with behavior dominated by
shear distress, and which display low displacement ductility and energy dissipation factors. The strength
criterion is seen to control minimum horizontal reinforcement requirements for walls reinforced with hot-
rolled deformed bar, while the ranges of minimum reinforcement ratios dictated by both the strength and
energy criteria are of comparable magnitude for walls with welded bed-joint reinforcement. Minor
modifications to the material properties of these welded wire grids effectively eliminate the energy criterion,
thus allowing a single formula to dictate minimum horizontal reinforcement requirements for walls with
either type of reinforcement. The strength criterion is seen to require minimum horizontal reinforcement
ratios on the order of 0.25% for walls with large masonry compression strengths and under high axial
compression stresses. A simplified version of this formula is proposed for use in code provisions for seismic
design of masonry shear walls.

To purchase full article: Please use this direct link to purchase the TMS Journal Volume of this
article, Volume 14, Issue 1: https://masonrysociety.org/product/tms-ejournal-vol-14-no-1/

Otherwise, consider becoming a TMS member for full access to all TMS Journal articles:
https://masonrysociety.org/membership/#join

DOI: 10.70803/001¢.140424

! Associate Professor of Civil Engineering, University of Minnesota, 500 Pillsbury Drive, S.E., Minneapolis, MN
55455 (formerly Research Structural Engineer, Building and Fire Research Laboratory, National Institute of Standards
and Technology, Gaithersburg, MD 20899)


https://masonrysociety.org/product/tms-ejournal-vol-14-no-1/
https://masonrysociety.org/membership/#join

