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Experimental Study on Seismic Performance of Grouting Core
Reinforced Rowlock Wall

HU Kexu FANG Zheng LI Zongyuan'
(Department of Disaster Mitigation for Structures, College of Civil Engineering, Tongji University,
Shanghai 200092, China)

Abstract The grout injection and core-filling method introduces an innovative technique utilizing advanced
lightweight, high-fluidity grout materials to fill internal voids in rowlock walls, thereby enhancing their load-
bearing capacity. Quasi-static tests were conducted on eight rowlock wall specimens to investigate the effects of
construction techniques and grout material types on failure modes, shear capacity, and seismic performance.
This study examines how variations in aspect ratio, masonry bond pattern, and grout material type influence
the shear capacity, damage morphology, and seismic behavior of grout-core-reinforced rowlock walls. Test
results indicate that walls reinforced with PE grout cores exhibited the highest shear capacity and optimal
seismic performance, followed by those with PP grout cores, while walls with PO grout cores demonstrated the
least favorable seismic response. For identical grout materials, walls constructed using the “one-stretcher-two-
header” bond pattern outperformed those with out-and-in bond patterns in terms of shear resistance.
Furthermore, the reinforcement efficacy was more pronounced in walls with smaller aspect ratios compared to
those with larger ones. The compressive and tensile properties of the grout material were identified as the
primary factors governing reinforcement effectiveness. By refining existing theoretical frameworks and fitting
experimental data, this paper derives a calculation formula for the shear capacity of grout-reinforced rowlock

walls under compressive-shear loading, offering theoretical support for practical application of this innovative
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strengthening technique.

Keywords rowlock wall, grouting core reinforcement, quasi-static tests, seismic performance, calculation of
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Table 3 Characteristic load and corresponding

displacement test results
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Ak
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Table 4 Comparison between calculated and experimental shear capacities
RS 5% 5/mm HESRAHE L /mm HUOY AR B /KN LI AR AE /KN AHXF R 2E1%
W2-P0-1 950 140 172.15 174.96 1.61
W2-PP-1 950 140 250.37 252.76 0.95
W2-PE-1 950 140 272.63 276.33 1.34
4 2‘:5 -L/e ultra-high ductility concrete [J]. Journal of Disaster
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