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Abstract ; This paper studies the influence of mortar on the bending resistance of masonry with and
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without vertical mortar joints, and demonstrates whether such mortar-free masonry meets the
requirements of masonry structure specifications. The authors takes the presence or absence of
mortar at the vertical mortar joint and the section form of the block at the vertical mortar joint as
parameters respectively to carry out bending tensile tests of masonry along the section of the tooth
joint, and compares and analyzes the influence of various parameters on the bending tensile
strength of masonry along the section of the tooth joint. The bending tensile strength of the vertical
mortar-free masonry with the section form of tongue-and-groove at the vertical mortar joint is
greater than that of the vertical mortar-free masonry with the section form of flat joint, while the
bending tensile strength of the vertical mortar-free masonry with the section form of flat joint is
greater than that of the vertical mortar-free masonry. The bending tensile strength values of the
vertical mortar flat masonry and the vertical mortar-free tongue-and-groove masonry along the
section of the slot meet the masonry specification requirements, while the bending tensile strength
values of the vertical mortar-free flat masonry along the section of the slot do not meet the
masonry specification requirements. On the basis of geometric interlocking between block blocks,
mortar-free masonry can be realized, which provides an effective way to promote the
popularization of mortar-free masonry. Furthermore, a suggested formula for calculating the
average bending tensile strength of masonry with and without mortar at the vertical mortar joint
along the section of the tooth joint is proposed.

Key words : masonry structure ; vertical mortar joint; mortarless ; bending resistance along the tooth
seam ; autoclaved aerated concrete block
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Fig. 1 Bending tensile test piece and its size
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Fig.5 Failure phenomenon of specimens
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Table 2 Test results of tensile strength along the section of the tooth gap
N - i R #mE BEE PR BORAT bR FihimEr S—
E/MPa  HE/N  E/mm E/mm JE/mm #H/N  JE/MPa  HJ{H/MPa
WA-1  18.16 1130 606 240 1105 6 300 0.23 0.10
WA2  18.16 1220 608 240 1103 6 000 0.22 0.10
b AT WAS3 18.16 1 100 612 240 1104 5 600 0.20 0.2 0.10
HIF(WA)  waq 1816 1330 610 240 1106 6900 0.25 ' 0.10
WAS  18.16 1150 608 240 1105 7 400 0.27 0.10
WA6  18.16 1120 610 240 1105 6 300 0.22 0.10
WB-1  18.16 1120 610 240 1104 4700 0.17 0.13
WB-2  18.16 1210 612 240 1104 4100 0.16 0.13
WO WB3 18.16 1110 608 240 1105 5 200 0.19 016 0.13
HEAE(WB) w4 1316 1 300 606 240 1103 3 900 0.15 . 0.13
WB-5  18.16 1180 610 240 1106 4300 0.16 0.13
WB-6  18.16 1160 609 240 1104 3200 0.12 0.13
ZA-1  18.16 1250 610 240 1105 12500 0.42 0.07
ZA2  18.16 1340 612 240 1106 11200 0.38 0.07
Eey iy S| ZA3 18.16 1200 608 240 1104 10 400 0.37 0.3 0.07
WfF(ZA) ZA4  18.16 1410 612 240 1106 10100 0.35 . 0.07
ZA5  18.16 1260 610 240 1105 12600 0.43 0.07
ZA6 1816 1240 610 240 1105 11000 0.38 0.07
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Table 3 Comparison of flexural tensile strength test

value with the standard calculation value

R M AE IR

NG . Fom’fa
Y fu/MPa  f, /MPa
WA-1 0.34 0.23 0. 68
WA-2 0.34 0.22 0. 65
TP I A WA-3 0.34 0.20 0.59
Mt (wa) WA4 0.34 0.25 0.74
WA-5 0.34 0.27 0.79
WA-6 0.34 0.22 0. 65
WB-1 0.34 0.17 0. 50
WB-2 0.34 0.16 0. 47
T I WB-3 0.34 0.19 0.56
Mgt (WB) WB-4 0.34 0.15 0.44
WB-5 0.34 0.16 0. 47
WB-6 0.34 0.12 0.35
ZA-1 0.34 0. 42 1.24
ZA-2 0.34 0.38 1.12
HHF ZA3 0.34 0.37 1.09
MidfE(za)  ZA4 0.34 0.35 1.03
ZA-5 0.34 0.43 1.26
ZA-6 0.34 0.38 1.12
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TERBIE A A WA U $i7 4 8 T 2 i
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Table 4  Measured value and formula calculated

value of flexural tensile strength test along

tooth gap section MPa
S WA A MpTRRE A TR R
WIS MW BIEETRE
ZA 0.39 0.34 0.37
WB 0.16 0.34 0.15
WA 0.24 0.34 0.22
HIZ 4 AT LR

(1) SR HEF K WB FTCHb I A
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Table 5 Standard values and design values of
bending tensile strength along the section

of the tooth gap MPa
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