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Ancient brick masonry behavior and weathering degree evaluation
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Abstract: During long action of temperature and precipitation, ancient brick masonries were weathered. The
experiment employed an environmental chamber to simulate natural condition. seven unsaturated freeze-thaw cases
were designed to treat various specimens which are brick units, mortar cube, triple masonry and prism masonry.
We carried out saturation degree measurement, compressive test and shear test to the various specimens in
laboratory. The resules show that the saturation degree is one key factor to effect on material freeze-thaw
resistance. The strength of specimens increaseed firstly with saturation degree and decreases after a certain
saturation degree. The best compressive resistance of brick, mortar, and prism masonry was when the saturation

degree is about 53%. Based on the weathering coefficient and specimen mechanical behavior, we suggested the
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evaluation standard of weathering degree for ancient brick masonry structures.

Keywords : weathering; weathering coefficient; weathering degree; unsaturated freeze-thaw, saturation degree
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Fig.1 Material specimens and

compressive and shear specimens
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Table 1 The number of various specimens
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Fig. 2 Environmental simulation chamber
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Table 2 Brick saturation degree and

PO

T

compressive and shear strength

1k 21K 37 424 51K
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BE/ % MPa MPa MPa MPa
TH 0 9. 37 3.94 3. 36 0. 256
TH1 36 11.4 6.02 3.74 0. 251
TH 2 53 9.17 5.7 3.78 0.285
TH 3 53 9.56 6.32 4.33 0.262
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/% MPa MPa MPa MPa

T 4 52 10. 22 6.14 4. 67 0.218
TH 5 69 8.96 5.36 4. 11 0.193
TH 6 73.2 8.95 6.17 4.08 0.219
T 7 77.2 8.4 4.57 3.83 0.102
¥ 59. 4 9.52 5.75 4.07 0.218
S = 16.7 0.93 0. 86 0. 40 0.057
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Table 3 Weathering coefficient of various specimens
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T 7 0. 90 1.16 1. 14 0.398
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Table 4 Evaluation of weathering degrees for masonry
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Table 5 Weathering degrees for seven cases
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Fig. 4 Material compressive strengths

versus different experimental cases
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Table 6 Strength fraction and contribution coefficient

of ancient brick units and mortar

T Fy F; 7 i
T4 0 2.365 0.995 0. 70 0.296
T 2.44 1.292 0. 654 0. 346
T2 2.33 1. 449 0.617 0. 383
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T 5 2.57 1.538 0.626 0.374
T4 6 2.407 1. 665 0.591 0.409
T8 7 2.48 1. 35 0. 648 0.352
1~7 1y 2.536 1.538 0.631 0. 369
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