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Experimental Investigation of Shear Capacity of
Sawn Stone Masonry Joint

ZHUANG Sisi, GUO Zixiong, CHAI Zhenling

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract; Taking the mortar strength and compressive stress as the main parameters, 12 sawn stone walls
with mortar joint were tested under monotonic static loading, to investigate the failure process and shear mech-
anism. The results indicate that the failure mode of all walls is brittle, including 3 stages, the elastic, the
cracking and the friction-sliding stages; in the elastic stage, the shear stress-displacement curve is nearly line-
ar, in the cracking stage, the shear stress still increases, after the penetrating crack is formed. the shear stress
decreases obviously, then stabilizes at a certain range, the load-carrying capacity is only provided by the fric-
tion strength between mortar and stone; as the compressive stress and mortar strength increase, the shear
strength of mortar joint increases, but the effect of compressive stress is more significant; the formula for the
shear strength between mortar strength and compressive stress is presented based on the regression analysis of
the test results.
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Tab.1 Main parameters and test results of walls

R4S 6./MPa f./MPa V,./kN r,../MPa V,./kN 7,./MPa A,./mm A,/mm 7,/MPa &/%

MSWFI-1 0.1 23 68 0.596 0.93 0. 65
MSWF1-2 0.1 23 70 0.614  09.0 0.605 g 0.8  0-135 231
MSWF2-1 0.3 23 95 0.833 1.42 0.56 ,
MSWF2-2 0.3 23 103 0.904 990 0.868 50y 144 0257 30,4
MSWF3-1 0.5 23 148 1,298 2. 60 0. 87
MSWF3-2 0.5 23 153 1342 Lo 13200 o0y 911 0471 36.2
MSWF4-1 0.1 16 67 0.588 _ 1.31 0.57 ,
MSWF4-2 0.1 16 63 0.553 090 0.570 475, 0.55 0185 347
MSWF5-1 0.3 16 77 0.675 0.93 0.81
MSWF5-2 0.3 16 83 0.728 ~ 80.00.70Z g, 0.34 0218 318
MSWF6-1 0.5 16 106 0. 930 1.50 0. 62
MSWF6-2 0.5 16 100 0.877  103.00.904 4", 0.60  0-400 457
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Fig. 4 Shear stress-displacement curves of different specimens
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Tab. 2 Comparison between calculation results and theoretical results of

mortar joint shear strength for sawn stone walls

A g = o,/ MPa fw/MPa e/ MPa ¢ /MPa e/ TE
MSWF1-1 0.1 23 0.596 0.638 1. 070
MSWEF1-2 0.1 23 0.614 0.638 1.038
MSWE2-1 0.3 23 0. 833 0. 819 0.984
MSWE2-2 0.3 23 0. 904 0. 819 0. 906
MSWE3-1 0.5 23 1.298 1. 001 0.771
MSWE3-2 0.5 23 1. 342 1.001 0. 746
MSWF4-1 0.1 16 0. 588 0. 547 0.930
MSWF4-2 0.1 16 0. 553 0. 547 0. 989
MSWF5-1 0.3 16 0.675 0.729 1.079
MSWEF5-2 0.3 16 0.728 0.729 1. 001
MSWF6-1 0.5 16 0. 930 0.910 0.979
MSWEF6-2 0.5 16 0. 877 0.910 1.038
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