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Test on Mechanical Properties of Large-Size
Dry Stone Masonry Joint
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Abstract: Cyclic loading tests were carried out on ten granite dry masonry specimens with double joints. The
main testing parameters were compressive stress and the treatment of the stone interface. The experimental re-
sults were discussed in terms of damage patterns, hysteretic behavior, energy dissipation capacity and shear
strength of the joints. The shear behavior of the joint is characterized by three stages: elastic stage, interface
wear stage and sliding stage. The hysteretic response of the specimens is approximately rectangular in shape,
highlighting that the dry joint possess large deformation and energy dissipation capacity. The energy dissipa-
tion capacity of the joints improves with increase of compressive stress. Due to the limitation in the surface
treatment, ploughing effect is observed in the machine-sawing and polished interfaces. Ploughing effect increa-
ses the frictional resistance of the interface. The average friction coefficients of machine-sawing, polished and
buff-hammered interface joints are about 0. 84, 0.82 and 0. 75, respectively. Finally, an empirical expression
to estimate the shear strength of dry masonry joints is proposed and compared with the experimental results,

as a reference for the design of stone walls with dry masonry joints.
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Fig. 2 Characteristics of stone interfaces
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Tab.1 Test parameters and main test results
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MC-3 BlLsb) 0.4 0. 74 BH-1 ke 0.2 0.76
MC-4 GIR AR 0.6 0. 67 BH-2 F2% 53 0.4 0.66
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Fig. 5 Arrangement of displacement meters
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Fig. 6 Damage details of interfaces
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Fig. 7 Load-displacement skeleton curves
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Fig. 8 Hysteresis curves of specimens with different interfaces
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Fig.9 Average sliding friction coefficient of three types of specimens in each loading cycle
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