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Water Resistance of Magnesium Phosphate
Concrete Pavement with Rapid Repairing Materials
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Abstract ; The purpose of this paper is to study the effect of different admixtures on the water re-
sistance of magnesium phosphate concrete. The mechanical properties, volume stability and strength
retention of magnesium phosphate concrete are studied and analyzed with different admixtures
phosphate, silica fume and polypropylene fiber,and the water resistance of various additive magne-
sium phosphate concrete is determined by comparing with the reference concrete. When the mass
ratio of potassium dihydrogen phosphate and ammonium hydrogen phosphate of raw materials is
2:3,the mechanical strength of magnesium phosphate concrete is the best,and the volume stability
in water is ideal. When the content of silica fume is 5% ,the strength retention rate is reached the
maximum value which is 80. 5% . When the silica fume content is 10% ,the compressive strength
of the specimen is lower than that of the reference specimen,and the strength falls down and the
water resistance is poor under the condition of water culture. The effect of phosphate on the water
resistance of magnesium phosphate concrete is better than that of adding iron salt and aluminum
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salt. The appropriate amount of silica fume can effectively improve the water resistance of magne-

sium phosphate concrete,and the polypropylene fiber can produce synergistic effect with magnesi-

um phosphate concrete ,and the water resistance performance is more significant.

Key words : magnesium phosphate concrete ; mechanical properties ; volume stability ; strength reten-

tion rate ; water resistance
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Table 1 Coordination design of magnesium phosphate

concrete

s BERRBOKIRNR/ % AT R/ % KB

Al 85 15 0.20
A2 80 20 0.22
A3 75 25 0.24
A4 70 30 0.26

FRRRER 1 MYBC G LL i A B IR B VR BE 1,
il Ao A T I A YR R A 1% 0 B IS () A
BTN T AEERED 5 SR 5 K il 45 15
FRPREE LT AR AR I (22 =+
5) C,AHXRE 70% LT, 770 20 5E i 1)
HEATHUH SR BE A A, 5 R 2 s,

H2 1 AR 2 Al B A LB BLA T
BN, AR LB AR K, BRI BRI £ 1)
OIEE R[] B R B, B UK BE O AL 4L
180 mm F [ %] A4 201 100 mm, H # R
TREET 1 h PUEMRE I A1 4019 37.2 MPa
Ré3 A4 2019 28. 1 MPa. MR Io 48 SE R R
G RN CRHEER A FBER



555 AT BERBE TR BE 1 % T DA VB i 7 P 857
R2 BERRPEREE LA REN & 4R
Table 2 Performance measurement of magnesium phosphate concrete
o HIEENT 18]/ Rk RE/ AR 1T 5/ MPa
min mm 1h 3d 14 d 28 d 60 d
Al 20 180 37.2 41.9 47.6 52.1 57.1
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A4 26 100 28.1 31.5 36.0 39.4 42.6
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Fig. 1 Effect of m(NH,H,PO,): m(KH,PO,)on the compressive strength
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Table 3 The strength retention rate of magnesium

phosphate cement under different composite

of m(NH,H,PO,): m(KH,PO,)
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Fig.3 Effect of silica fume content on the compressive strength
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Fig. 4 Effect of silica fume content on the volume stability
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Table 4 The strength retention rate of magnesium
phosphate cement under different

silica fume content
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Fig. 5 Effect of polypropylene fiber content on the compressive strength
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Table 5 The strength retention rate of magnesium
phosphate cement under different

polypropylene fiber content

TS [F] 8 S5 L AR B 2/ %

B4 B R/ %
3d 14 d 28 d 60 d
0 81.5 80. 2 77.8 58.6
0.7 92.9 89.3 87.6 86.6
0.9 97. 4 94. 4 91.6 89.3
1.1 92.0 90.2 88. 4 86.6
1.3 91.4 87.3 85.4 84.1
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