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Strength of Aggregate-Paste Interface Transition Zone of Coral Concrete
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Abstract: Nano indentation and splitting test were used to study the nano indentation elastic modulus,

nano indentation hardness, interface bond splitting tensile strength, cement paste tensile strength and

compressive strength and correlation of coral aggregate and cement paste interface specimens at different

ages. The results show that similar to ordinary concrete, coral concrete has a weak interface transition

zone(ITZ). Adding 10% coral micro powder can strengthen the macro and nano mechanical properties of

ITZ. The interface bond splitting tensile strength is not only linearly related to the compressive strength or

splitting tensile strength of the cement paste matrix, but also to nanometer mechanical properties of inter-

face transition zone and cement paste matrix.

Key words: coral concrete; interface transition zone(ITZ); compressive strength; nano indentation; split-

ting tensile strength
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Table 1 Chemical composition of P « [ 52. 5 Portland cement

w/ %
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Table 2 Physical and mechanical property of P+ | 52.5 Portland cement
Fineness Water consumption for Setting i L Compressive Flexural

. . s etting time/min
(by mass)/ % Specific surface . N & strength/MPa strength/MPa

o, ) standard consistency Stability

area/(m* « kg™") by mass)/ %

80 ym 45 pm (by mass)/ Initial  Final 3d 28d 3d 28d
0.5 2.9 368.9 27. 4 Qualified 127 182 38.4 70.5 38. 4 70.5
x 3 WAL E R

Table 3 Chemical composition of coral micro powder w/ %
Ca CO;, Mg Na K Li Ba Mn Fe Sn Sr Zn B,O;  Acid insoluble

37.540 00 56. 31000 1.000 00 0.29000 0.013 00 0.013 00 0.000 84 0.002 50 0.13000 0.460 00 0.53000 0.00042 0.018 00
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Fig. 1 Particle size distribution curves of coral micro

powder and cement
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Table 4 Mix proportion of cement paste and interface
specimen number

Mix proportion(by mass)/ %

Serial Aggre- ,
m,/m,
No. Cement  Coral micro powder gate
1-CO 100 0 Coral 0. 35
1-CO 90 10 Coral 0.35
[-co 80 20 Coral 0. 35
V-CO 70 30 Coral 0.35
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(b) Nano indentation sample

(a) Interface specimen
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Fig.2 Pictures of interface specimen and nano

indentation sample
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Fig. 3 Schematic diagram of nano indentation experiment(size:pm)
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Fig. 6 Strength of cement paste at different curing ages
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