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Abstract Aimed at the problems that the hydration of Portland cement commonly used in pavement repair
is tending towards stagnation, and the strength is difficult to generate under severe cold environment
(—20 °C) ,a magnesium phosphate cement is selected which can still hydrate normally under negative tem-
perature environment. The effects of water-cement ratio(W/C), borax content, polycarboxylate super-
plasticizer content and naphthalene superplasticizer content on the early performance of magnesium phos-
phate cement in severe cold environment are studied, and the optimal ratio is given. The results show that
the increase of W/C in cold environment enables to reduce the flexural strength and prolong the condensa-

tion time, but has little effect on the compressive strength. The borax dosage and strength basically show
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a trend of increasing first and then decreasing, and the strength performance is better at 5%. With the in-

crease of polycarboxylate superplasticizer, the compressive strength shows a trend of increasing first and

then decreasing. And the flexural strength shows the same law at 1 h, and then shows a negative correla-

tion at the later stage. The content of naphthalene superplasticizer is negatively correlated with strength.

Therefore, this paper recommendes to choose the mix ratio of 0. 16 W/C, 5% borax dosing and 0. 4%

polycarboxylate superplasticizer dosing in the cold environment. The results of this paper can provide a

theoretical support for the rapid repair of airport pavement in the severe cold environment.
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Tab. 2 Basic mix proposition
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WD MPC 80 3K 50 47 56 BE (9 2 wi P& 11
/R. BT ATHL K JETE 3 h BT R A, D B
R SYR A E e m Y 8. 2 MPa; il 88 7%
.3 h FLAr 5k i Ak O 5.2 MPa, #0824 h
5 00 Wb 42 B K Je 3 Be i 11,1 MPa, A EE
T2 L3045 5 1K Je ik LA KO ZE R T il &
WA TS KT, X2l TleisaEl 3%
I KA R Y T 0 i R EER Y 2 5 RO A ]
B PR Ry PR 1Y A A A K R TE A I ] PN
SETV 5 BE o X R 2ok B S I 2% A K AL 7 ) 4
Ty W IS AT 15 o A5 I 391 %) oK A BT M AR AT S HLad PR
;25 38 K U FLBR 3K BUR PEA G X Sl 22 52
i K 8 A I R L BB A 3 04 ITED IF . MPC B9 S
WisR BRI, T3 h IR Z S I E R 500 89K
e B R 2R B

24

i

1

3 24
1 3A/h
B 11 B 15 X B o B i 5

Fig. 11  Effect of borax content on flexural strength

1 & 12 0] 00, B RS X MPC 5k 25 i 8] 77 78 48 K
SR L BB AR 4 IR B 1B R
3% RE, MPC R %ESS B [A] 35 2] 1 10. 28 min; 1 B #0
B R 5% B, MPC 9 B 25 i) 0] © 23k #] 15. 52
min, JAF MPC E H 2 /NS b TR 09 225K 5 0l
B R B 7% I, MPC Ay % 45 i 3] 2l 25. 63
min, BIAPXF MPC 98D J I 2l B A7 76 38R 52 i, il
B A B, 0 IR0 Bl B O, A B R 36
B, MPC AP 3K i o BE R B T 172 mm; 1 B /0 8
R 5 Y0, MPC P IR i 2 35 3 181 mm , AT
MPC B H /NS b T FE 1 TAEMEZR s i B
IR E] 7% R, MPC (R K R 3 189 mm.,
R 4 1 56 &5 51 ] 31, MPC w5 3% 37 3 3 7R 1R 56 7
(MWL ER 3% ~T7Y0) N, S5 AR RLE
KFRAHIE T O R 1 22 B8 AF A7 76 6 {8, i 4
MPC 1 5 Ui 2l B B 0 42 & i 35, Se 3 K )5 A&
AR TS5 R MPC B RS 3% 0 3 Y 42 & 77

TEWEAE
26 190
o4 | —A— BEEEI 8] 1188
Y ibI BN 1136
+ =]
4 20 184 £
EOr 182 1
%EQ 18 180 ;:j
16} 1178 3
¥ 14 1176 &
1l 1174
op L J170
3 4 5 6 7
RS 5 /%

12§D 538 X5 AR BE 1Y 52 R
Fig. 12 Effect of borax content on working performance

A% IELL El s 25 R A5 5 O 300 I R
SR B0 588 B O I R AR B R BESS IN A)d J; D 45
R 7 00 LY BT R R R PO B R O R K
5 %0 BY BN 15 B A AUAE 90 ) 2 1 RE 5 T RE 8 B 4
Hi Bl A 1 YBR[ I B8 L A N IR b T AR
) AR PR 5K, PRt 78 IR 22 1 50 b R R Al D 45

5%,
2.3 AREBAFBEI MPC B H 48092200
2.3.1 BRI

UK S R R R BE b AR OK O R AR
PN LT L B2 e TR BE Y T VR M 8 L 3o fRIE TR 1
REANS (AE BT 38 3 /N 7K R b $8 e TR 8 1 1Y
JiEErkRe . W B K R MPC R 1R L A%CR L R
FH T 22 KR b K b 45 1, 58 R IR Dl /K 57 48 &t 41 [
H0.2%~0.6% #7515 B MPC &0 (1) .01
PEREAN T .

TR R I K X MPC #5352 0 H o B %) 52 2
13 ffion .76 1 h Al 3 h W BF MPC /9 5t Hs 5 B



55

FIR LA R IEFRET T W AR B K U A RHI ) RE AT 5T 15

B 2R R R U K ) 45 i S MG R S B TS R BRI
POHTESB RN 0.2% A4 Wk B WA, 1M 7E 24 h
4 HH B AS T 2R R T o K R B MIPC T R 38 B8 I =
RRRIAKFNBEN 0. 2% 0,4 1 h A1 3 h i HRS
PU 5 8 24 A v LG R RS SR L 7E 24 h iR IR K
F| T 28.9 MPa, (R T XF B4 B B, 3 B R /K
FAB A 0. AV B BURREESE 1 h F1 3 h & RT3
ALK T 0.2 % B FR TR Wl /K 37142 1, (H -t 15 Je B3 22
KL HAE 24 h BF42 0. 2 U BRI IBKF B &= T A
Z,H 27.7 MPa, BRI AKFBE K 0.6% 0,
P e 5 B TE T A I I 3 R B I, HAE 1 h il 3 h
4 1 B o R B R K

35

.0%
2%
4%
.6%

30 Z

PUEREE/MPa

s o 8 8
| B\E
cooo

w
T

(=}

1

‘&@,ﬁj/h
P13 SRIR RIS K ) 45 5 X TR B 1 52 1

Fig. 13 Effect of polycarboxylate superplasticizer content
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Fig. 16  Effect of naphthalene superplasticizer content on
compressive strength
12
21 0.00%
0.50%
10+ 0.75%
B 1.00%
£ 8f
=
~
o6l
il
=
Baad
84T
oL
0
1 3 24
5 H1/h
K17 ZE R IBOK G5 X B0 4T 58 B 1Y 2 e
Fig. 17  Effect of naphthalene superplasticizer content on

flexural strength

H 12t 56 45 1 1T 31 28 R 0K R 6 MPC R 5
SR A K, FL BT R 5 B BT R T R B R 6 R
TR IR WK TR 50 25 R 4r B, AT RE A A0 R R I 3K
ZERWOKF B E K, T8 MPC /KK H AR K,
P Kt 22 7R K AR RO 7 AR RS B
X MPC 0 38 324 14 8 PR 1 7= A 35 R 5% il A1 iF L
W SR 2 B b e, il 45 MIPC a1 38 B R [ 5 7K K
Fb AR XT38 KX MPC 11 E 25 8 Ak 7= A2 T — 28 1 2%
BEROR AR B RN 0. 50 % B E N 0. 75 % AEXT 1
AIEL B0 0. 50 Y0 IR IR LA TE 1 h S8 A,
J B B B K G218 B 0 R 0. 75 00 11 i B B R AR
TE1~3 h ZR5EM, 3 h 5K Z1E, 0l

ZERWOKF I A BA — & M EERUCR, i MPC
F14) J5E 235 B A T8 38 I A L iR R PR T K 1 e 2
[i) 2E 4

MPC [ EBELE I IR 18 FT7R , 75 28 R IBUK 7B
0. 00 %0 ~1. 00 % =[] , HE 45 B [H) 12 7 4E K H A7 7E5E
ghEA] K BB i 28 R UK B A 0,006 B,
MPC EEZ5 I AL S T 15, 52 min; 28 R B/KH B H N
0. 50 Yo i, MPC #E 25 B [8] ;5 2] T 16. 50 min; 1] 2% &
WOKFB RN 0. 75 % IF MPC #Y 4) 5E i 8] E 258 14 5
17. 60 min; 2% F I8 7K 748 5= 19 K F) 1. 00% B, MPC
(BESE ] A 17, 33 min, AR50 45 S 40 76 28
FRWAKNAB R 0. 75 Yo BT A7 78 BE 25 i 1] S 1 19 428
s FHXT X RR A L 28 RIBOK R 1948 A MPC 1) 5 45
A RIE S 1~2 min, 35 UEFE 75 P BT 50 sk 1%
MPC HA — & 19 92 BEAE T 56 A8, AR FH AL AT g
R KR PG AR X 3 R 3, G 8 S8R [ A 3 AN 381 27 B 5
B % MPC #2% BERUR

TEZE R WK F B 0. 00% ~1. 00 % Z [ , ik
LB B . MR I 45 R B, MPC 1D
Uit 2l B B 5% R 0K R 45 B 00 3G 0BG OK, B Y
SBEZE R WK A 45 1 0 A N AR TR O A DR Y
T 28 R WK RN 5 8 i AR R B X MPC b 3% 37t 3
JEE 4 v 1) DA {EL 2 X6 A 23 B0 B I 4 o R A T

VD X HE A 7
18.0 _ ‘
i L « 4205
175 TSR B
g - a {200 _
E17.0} :
£ ’ 1195 55
E 1651 190 =
16,0 | .
155 |

000 025 050 075 1.00
ZRRWKFNB /%

P18 28 AR BRI X T AR 4 e 1 52 )
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working performance
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