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Properties and hydration mechanism. of composite binder used in
high strength shaft concrete

LI Kang LIU Juan-hong BIAN Li-bo
( College of Civil and Environmental Engineering University of Science and Technology Beijing Betjing 100083 China)

Abstract: For high-strength large volume shaft concrete its center temperature of inner shaft can be up to 80 °C while
the inside of outer shaft is around 10 °C., This will inevitably lead to concrete cracking and durability reduction. To
solve these problems the hydration characteristics of composite binder applied to high strength shaft concrete and its
effect on the properties of C70 concrete are investigated. The results show that the total hydration heat of the composite
binder is one half of the conventional cementitious material. The compressive strength of C70 concrete with composite
binder continuously grow by 14. 8% from 28 d to 180 d. Its porosity is low and its harmful pore reduces. The concrete
has good crack resistance. XRD and SEM tests show that C70 concrete with composite binder is without Ca( OH) ,
crystal after hydrating for 180 d and the main hydration product is a dense typelll C -S —H gel.
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Table 2 Slumps extended degree and compressive strength at different ages of C70 concrete
/MPa
/mm /mm
7d 28 d 60 d 90 d 180 d
S1 230 680 53.9 76.3 81.8 84.2 87.6
N 220 650 57.1 73.5 72.4 70.5 72.8
3
Table 3 Concrete mercury injection test data
/ / 1%
(m? g™ ( area) /nm (4V/A) /nm % <20 nm  20~50 nm 50 ~200 nm  >200 nm
S1 7.53 7.2 23.5 10. 51 26 29 25 20
N 10. 85 15.3 36.7 13.82 18 26 21 35
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Table 4 Cracking test results of C70 concrete
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