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Low Axial Compression Ratio on Seismic Behavior of Self-insulation
Mortarless Reinforced Masonry Shear Walls
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Abstract: The self-insulation mortarless reinforced masonry shear wall was proposed, and the
problems of traditional masonry shear wall which needed mortar and needed to do internal or
external insulation layer to make wall insulation were solved. Three specimens with different
axial compression ratios were tested under quasi-static low cyclic loads to investigate the seismic
behavior, failure mechanism, and the influences of axial compression ratio on failure modes,
hysteretic curves, bearing capacity, ductility, stiffness and energy dissipation. According to the
experimental phenomena and analysis results, the suggestions for construction and design of wall
were given. The results show that the failure modes of specimens are similar to those of common
masonry shear walls, and the damage area is mainly concentrated in the range of four leather
building blocks. The walls are able to maintain good integrity when they are broken. The bearing
capacity of walls increases with the increasing of axial compression ratio, and the failure mode
turns from flexural failure to shear failure. The bearing capacity of test wall is in good agreement
with the calculated values.
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Tab.1 Material Property Parameters of Rebars

M| Je M/ MPa | R BRERE/MPa | SR /10° MPa
$10 477.58 615. 74 2.06
® 14 493. 68 634.18 2.01
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Tab.2 Parameters of Test Walls

WO | KPR | BRI | S/ | RN/ —_—
i =/% 2/% kN MPa

W-1 0.17 0.19 165 0.52 0.037
W-2 0.17 0.19 270 0. 85 0.061
W-3 0.17 0.19 365 1.16 0.126
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Tab.3 Initial Stiffness and Cracking Stiffness of Walls
1P [ S50 A T 38 /S0 00 A T 8/ O R 8 /|50 O 2R 1/
5| (RN« mm~) [ (kN + mm~ ) | (kN + mm~") | (kN + mm~!)
W-1 48.95 38.2 39. 24 30. 48
W-2 48.95 37.4 39. 24 33.48
W-3 48.95 45.8 39. 24 35. 54
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Fig. 11 Calculation Schematic Diagram of Equivalent

Viscous Damping Coefficient
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Tab.4 Equivalent Viscous Damping Coefficients

WL TR W-1 W-2 W-3

0.128 0.121

Ce 0.134
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Tab.5 Bearing Capacities and Ductility Coefficients of Walls

BEfE R | RBIMEE | ERESRERE | EBt
S | BRAE/mm | BRAFS/mm kN Fu kN Fy /kN o i1 /kN HAERB e | Fo/F
W-1 5. 83 25.95 110. 38 158.9 167. 6 —138.2 4.47 1.05
W-2 6. 32 26.11 153. 30 176. 1 193.3 —190.5 4.13 1.10
W-3 7.91 30.01 208. 40 235.6 260.3 —226.1 3.79 1.10
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