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Abstract: To study the compressive strength of concrete under the coupling action of different
confining pressure and temperature, the control parameters of compressive strength ¢, of con-
crete were processed with no-dimensions according to the similar analysis principle, and related
similarity criteria were obtained. The relationship between those similarity criteria was obtained
by finite element calculation, taking C40 concrete as an example. Results show that (1) The com-

pressive strength o, and residual strength increase with the increase of confining pressure, and
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the maximum deviator stress is linear with the confining pressure; (2) When the confining pres-

sure is less than 20 MPa, the stress-strain curve can be divided into two sections, and when the

confining pressure is greater than 20 MPa, the stress-strain curve can be divided into three sec-

tions, showing obvious yield; (3) The influence of temperature on compressive strength is obvi-

ously different under different confining pressure, and the maximum deviator stress and tempera-

ture are approximately linear; (4) Three dimensionless parameters (¢,../E . F/E, and af) form

a plane in the three-dimensional coordinate, which shows that ¢, /E has a linear relationship

with af and F/E.

Keywords: similarity analysis; concrete; compressive strength; temperature; confining pressure
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Fig.1 Concrete finite element model and mesh (Unit: mm)
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Table 1 Material properties of C40 concrete
o W o FMERE E O ARt FHRAKA ek ¢ PUZIK REL o
’ /(kg/m?) /GPa v /W m K] /g s K] /UKD
SR 2 400 32.5 0.2 2.33 970 8.34X10°°¢

F2 CHORBIMBHEOERTESH

Table 2 Calculation parameters of C40 concrete material under axial compression

Pt s e[S RIS Z JE i Brprag TF %L g A5 Z R i
/MPa /(X1073) HF/dc /MPa /(X1073) A ¥ dt
18.76 0.00 0.00 2.41 0.00 0.00
26.80 0.76 0.01 2.39 0.03 0.01
16.91 2.66 0.37 1.26 0.17 0.47
10.47 4.45 0.61 0.82 0.29 0.66

7.38 6.13 0.72 0.62 0.40 0.74
5.65 7.77 0.82 0.50 0.51 0.84
4.56 9.40 0.88 0.43 0.61 0.90
3.82 11.01 0.91 0.38 0.72 0.93
3.28 12.61 0.93 0.34 0.83 0.95
2.88 14.22 0.95 0.31 0.93 0.96

0.10 4.18 1.00
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Table 3 Other parameters of the damaged plasticity model

of C40 concrete
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Fig.2 Stress-strain curve under uniaxial compression
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Fig.3 Stress-strain curve under different confining pressures
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Fig.4 Relationship between compressive strength and confining

pressure of C40 concrete at initial temperature
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Fig.6 Relationship between compressive strength and temperature under different confining pressures
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