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Abstract: To promote the application of coal gangue aggregate concrete (CGAC) , a research is
conducted on the creep properties and long-term deformation calculation method of coal gangue
aggregate concrete filled steel tubes( CGACFST). A CGAC creep model considering the combined
effects of coal gangue aggregate (CGA ) replacement ratio and coarse aggregate volume content was
proposed following the Bazant creep model. The long-term performance of CGACFST was
predicted by the step-by-step method ( SSM ) and age-adjusted effective modulus method
(AEMM) . The results show that Compared with natural concrete,the creep coefficient of CGAC
with 50% CGA increased by about 10% ; the creep coefficient of CGAC with 100% CGA
increased by about 30% . With an increase in relative humidity from 30% to 80% , the creep
coefficient decreases by approximately 40% . With an increase in compressive strength from 30
MPa to 60 MPa,the creep coefficient decreases by approximately 40% . The influence on the creep
coefficient becomes insignificant after the theoretical thickness reaches 500 mm. The creep
coefficient of CGAC increased with the CGA replacement ratio,decreased with relative humidity,
compressive strength, sand ratio, theoretical thickness; The creep deformation of CGAC can be
effectively reduced due to the outer steel tube. Using the AEMM to predict the long-term
deformation of the CGAC-filled steel tube was sufficiently accurate,and the maximum difference
between AEMM and SSM of 10% .

Key words; concrete-filled steel tube;coal gangue aggregate concrete; creep; replacement ratio;
prediction method
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Fig. 1 Development laws of creep coefficient with time
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Fig.2 Influence of parameters on creep coefficient of CGAC
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