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Abstract: To investigate the technology of improving the impermeability of cement-based permeable crystalline
waterproof material, a scheme of modifying cement-based permeable crystalline waterproof materials with
supplementary additives was proposed. The modification patterns and characteristics of cement-based permeable
crystalline waterproof material were studied by examining cement particle size, silica fume content and additive
dosage. The particle size, physical and mechanical properties and impermeability of cement were evaluated
experimentally, and the performance enhancement data of cement-based permeable crystalline waterproof material

was obtained. The results indicated that: (1) The residual amount of cement particles directly influenced the
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performance of cement-based permeable crystalline waterproof materials, and the mechanical properties of

cement-based materials with low chloride ion content exhibited superior mechanical properties at the content of

wollastonite content of 5%, and the cement-based materials with low chloride ion content were better when the

content of water-reducing admixture of 0.1%. (2) In the single factor test, the maximum coating impermeability

ratio reached 167%. (3) The optimum active additive composition in orthogonal test was 0.3% tartaric acid, 4%

sodium silicate and 3% calcium formate. The 28 d compressive strength of the material was 30.5 MPa, the flexural

strength was 6.2 MPa, and the water absorption was 6.5%. The research results can provide basis and reference for

the popularization and application of cement-based waterproof and impermeability repair materials.

Key words: osmotic crystallization; additive composition; cement particle size; physical and mechanical

properties; impermeability pressure ratio
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Tab. 1 Properties of ordinary portland cement

sn BeRi/ 0 SRR/ Y CUBT/% FAREE/00 WIBERTE] /min - ZREERA] /min
A 2.32 2.60 0.040 3.07 251 298
B 3.22 2.71 0.039 2.80 181 225
C 2.89 2.78 0.039 3.25 170 232
D 3.00 2.82 0.042 3.30 180 280
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Fig. 1 Particle size analyzer
(2) KRR R AR BRI T %
K B B BE DU (AN 8] 2) 2 BE QIR B 141
IR A B RS ) (GB/ T 8077—2023) ",

B2 oKifed 3R ah ik ie B

Fig. 2 Flow test diagram of cement paste
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Fig. 5 Mortar specimen being tested for water absorption
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Fig. 7 Grain size distribution of cement A
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Fig. 8 Grain size distribution of cement B
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Fig. 9 Grain size distribution of cement C
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Fig. 10 Grain size distribution of cement D
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Tab. 2 Residual content of cement particles for

different cement varieties

RIAR X ] A e/ 6 KU RIAL

A 30~40  40<<~ 50<<~ >80 A

pm 50 pm 80 pm  pm /%

o o w »

8.76 5.44 9.64 9.64 12.15
10.34 5.81 8.75 6.98 7.53
10.53 5.75 5.78 1.74 4.20
10.01 5.13 6.64 1.46 4.19
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0.0 160 90 3.5
0.1 172 100 4.1
0.2 179 124 4.6
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Fig. 19 Water absorption diagram
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