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Experimental Study on the Improvement of Concrete Performance by HPT-x Crack—proofing and Impermeability Agent
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Abstract: Adding HPT—x, which belongs a kind of crack—proofing and impermeability composite materials, the influence of HPT-x on
the mechanical performance and durability of concrete was systematically studied. The results show that HPT-x has no effect on the
strength and the frost resistance of concrete. HPT —x can improve the early crack resistance, and reduce the early shrinkage of
concrete. Concrete with HPT-x has excellent impermeability. The mud content of aggregate is not conducive to the play of HPT-x.
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Table 1 Coarse aggregate particle grading / %
31. 5Smm 26. Smm 19.0mm 16,0 mm 9.5 mm 4.75 mm
3 24 41 80 86 93
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Table 2 Mix proportion of concrete / (kg/m?)
IR 7K HEIR w /N KA HPT-x 7K WK KL wi
X2 390 61 650 324 756 1 210 8.36 0.46  5~15 mm H-E %
X3 390 62 650 324 756 0 210 8.36 0.46 ESLa
X6 369 59 674 330 770 1 187 10 0.43
X7 369 60 674 330 770 0 187 10 0.43  5-15 mm H-E%H
X10 277 118 696 341 795 1 166 6. 67 0. 42 e T
X11 277 119 696 341 795 0 166 6. 67 0.42
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Table 3 Results of Strength of concrete /MPa

No. B B SR A

7d 28 d 7d 28 d
X2 30.6 40.1 1.39 2.18
X3 31.5 42.2 1.43 2.22
X6 36.3 49.4 2.09 3.18
X7 38.8 53.9 2.17 3.16
X10 32.1 42.7 1.82 2.82
X11 31.9 42.3 1. 89 2. 60
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Fig.1 Early crack resistance test results
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Table 4 Early crack resistance test results of concrete

R HEAGE T T R ATTE AEL e g =| AL/ mm R VATTY A S AH Eb e AE TR BE 1Y
o WAL (mm?/%%) / (%/m?) ok 2N A/ (mm?/m?) ZUBEIRAIE R AL
X2 50 15.6 0. 68 0.05 787
67%
X3 58 40.6 1.10 0.05 2375
X6 23 11.9 0. 68 0.05 274
83%
X7 108 14.6 1. 10 0.05 1582
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Table 5 Early age shrinkage of concrete

R

R YR, (x107°) 72 h iR
1h 6 h 11h 16 h 24 h 46 h 62 h 72 h FEAR (B %
X2 107.1 281.8 331.9 392.9 424.3 526. 4 593. 1 638.8 22.5
X3 99.2 382.9 416.5 508. 1 549.9 693.6 775.3 824.3 —
X6 89.0 239.2 252.5 273.6 314.4 420.7 474.6 514.0 30.5
X7 82.4 360. 6 479.8 477.9 534.1 644.0 701. 1 739.1 —
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Table 6 Impermeability test of concrete
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X6 1.2 1.57 0.13 ®7 REL 28 dBURERBLER
X7 1.2 4.02 0.82 Table 7 Carbonization depth of 28 d concrete
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Table 8 Freezing resistance of concrete

S RERRRE R SR GPa ARXI SRR %
0 42. 96 100
X6 25 38. 05 88. 6
50 33. 4 77. 8
0 37. 91 100
X7 25 33. 82 89. 3
50 29. 71 78. 4
0 42. 8 100
X10 25 37. 44 87. 4
50 32. 04 74. 8
0 40. 29 100
X11 25 34. 48 85. 7
50 28. 63 71. 1
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Table 9 The test results of electric flux and chloride
diffusion coefficient of concrete

FiL e it ABE TV BARL
No.  Fpbi IR R W A
/d /C /d / (x1072m?/s)
X2 56 1792 84 5.812
X3 56 2314 84 6. 836
X6 56 1425 84 5.653
X7 56 1546 84 5. 891
X10 56 1370 84 5.304

X11 56 1402 84 5.471
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