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Fig. 1 Grain gradation curve of calcareous sand Fig. 2 Calcareous sand before and after cementation
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Fig. 3 ZJ] strain controlled direct shear apparatus
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Fig.4 Diagram of sandpaper roughness of steel plate surface
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Tab.1 Index of roughness of sandpaper

W ACRLAR / pm AR N R./pm
250 60 75.02
150 100 41.06
23 600 11. 24
5 3000 5.84
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Tab. 2 Experimental scheme
5 G HLRE EE / pm 20N Jj /kPa 45 B/ Y%
CC-1 26.41 100 10
CC-2 26. 41 200 10
CC-3 26. 41 300 10
CC-4 26. 41 400 10
CC-5 13.06 100 10
CC-6 13.06 200 10
CC-7 13.06 300 10
CC-8 13.06 400 10
CC-9 6.06 100 10
CC-10 6.06 200 10
CC-11 6.06 300 10
CC-12 6.06 400 10
CC-13 - 100 10
CC-14 — 200 10
CC-15 - 300 10
UC-16 26. 41 100 0
UC-17 26. 41 200 0
UC-18 26. 41 300 0
UQ-19 26. 41 100 0
UQ-20 26. 41 200 0
UQ-21 26. 41 300 0
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Fig. 5 Curve variation of shear stress and shear displacement at interface between cemented calcareous sand and steel
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Tab. 3 Interface mechanical characteristics parameter

HUBERE /pm FRIEEEEA /(O PRy < Gk ) o KA R % J1/kPa
R,=26.41 36.070 t=0. 72845 +15. 356 0.9962 15. 356
R.=13.06 35.115 t=0.703206 +2. 756 0.9927 2.756
R,=6.06 33.703 t=0.61036 +1.575 0. 9980 1.575
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self-shear of cemented calcareous sand
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Experimental study on shear mechanical characteristics of
cemented calcareous sand and steel surfaces
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Abstract: During the construction of pile foundation projects on coral reefs, it is easy to cause the
cementation damage of calcareous sand and particle breakage. Thereby, the side friction resistance of
the pile is reduced, which ultimately leads to the reduction of the bearing capacity of the pile. In order
to investigate the mechanical characteristics of the interface between cemented calcareous sand and
structure, a serious of shear tests on the interface between cemented calcareous sand and steel were
carried out with the aid of strain controlled direct shear apparatus in laboratory, taking the cemented
calcareous sand mad by Portland cement as research object. The influence of normal stress and
roughness on interfacial strength were investigated, and it was further compared with the results of
interfacial shear test with un-cemented calcareous sand with the same particle size. The results
indicate that: the normal stress and roughness are significant factors affecting the interface strength.
With the increasing of roughness, when the interface shear of cemented calcareous sand failure occurs,
the shear slip failure of the interface comes out firstly, and then the shear failure appears on the
cemented calcareous sand near the interface. At low normal stress, the interfacial shear characteristics
of cemented calcareous sand and un-cemented calcareous sand are very similar, but at high normal
stress, there is a great difference between them.

Keywords: cemented calcareous sand; interfacial shear; interfacial strength; roughness



