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Abstract: In order to solve the problem that common Portland cement (P. O42.5) or concrete can not cure smoothly
in low temperature environment, the basic performance test of Portland cement is carried out, and the curing
accelerator and the superplasticizer are used to adjust the performance of cement to find out the proper adjustment
plan. The strength data of cement slurry and cement paste before and after adjustment are compared, and the results
show that the adjustment make-up of 10% LC curing accelerator and 2%, JSS super plasticizer can improve the
fluidity, setting time, release rate of hydration heat, calculus rate and early strength of cement paste. The research

results can provide some reference for concrete construction under low temperature conditions.
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Table 1 Basic performance data of cement
at different water-cement ratio
KIKE  BEAEIE /b WENE/em WOKER/X HEE/%

0.5 7.0 17.0 7.4 99

0.8 9.6 30.0 25.0 97

1.0 12.0 42.0 33.6 85
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Fig.1 Basic performance charts of common cement slurry
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Table 2 Performance parameters of cement slurry mixed

with frozen water

W/ KR BEZSEHEE/min WK/ WBIE/  SiaR/

C 54 WIEE  ABE % cm %
0.5 445 817 8.5 18.0 92

0 0.8 802 1320 25.0 28.5 89
1.0 876 1528 37.5 45.5 80

0.5 418 697 7.0 18.0 94

5 0.8 662 1231 22.5 28.0 91
1.0 836 1441 35.0 42.0 81

0.5 380 573 7.0 18.0 96

10 0.8 656 1295 25.0 30.0 95
1.0 792 1402 33.3 42.0 83
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Table 3 Performance parameters of cement slurry after adding additives

b W/C LC/  JSS/ i sh WIgERE  REERT 45f
ES % %o FE/em  [A]/min  [B/min  #/%
1 0.5 0 0 16.0 362 502 99
2 0.5 0 2 20.0 420 627 99
3 0.5 5 2 16.5 235 325 99
4 0.5 10 2 16.0 190 260 99
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Table 4 Basic properties of cement slurry at water cement ratio

of 0. 8 and 1. 0 after adjustment
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Fig.2 Basic performance of adjusted cement slurry
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Fig.4 Comparison of stress vs strain curves between common

cement paste and adjusted cement paste
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Fig.5 Strength comparison of cement paste under different conditions

(2)10 % B3R 7 L 2%, TSS ¥ R s 7K 7 Y ) % 5
ZEREAE R /D eSS I ] A AL LA T KRR R
- 149 38 80 B TR) s AT 4 e 0 4 1 R Y LAl 2
3 e ) SR SBT SR BE I A 28R AR AR Ul X 7K 8 T Y
58 B S

2 % Lk (References) :

(1] #%FHFACEL,ZETF, %+ 28K U 5% sorE 58 5 %
FALT TR PR 5T K2 2= 4 (A R B2 IR L 2008, 10(3) : 420 —
423,

[2]

(3]

[4]

[6]

(8]

[10]

XU Xiuxiang, DAI Guozhong, LI Weiping, et al. Application
study and modification test on the cement grouting for soil an-
chor rod[J]. Journal of Shenyang Jianzhu University (Natural
Science) s 2008,10(3): 420—423.
AR T B A5 T L P Y AT I e R KV K B B U
KA MRHIR BT T[T ] & FRE 4R . 2013.30(6) : 139 —
145.
CHEN Feng, HUANG Beili, BA Mingfang, et al. Experimen-
tal study on dual-fluid-grout composite materials with slag
steel modified Portland cement and sodium silicate[ J]. Acta
Materiae Compositae Sinica, 2013,30(6) :139—145.
AR S e . 0 R0 K U8 B Rk A 3 BF 9 e A A T AR
AL L) ] % M T 22 e 2241 2007, 20(1) : 20— 24,
DAI Guozhong, XU Zhi. Study and application of the cement
grouting material of increasing primary strength for anchor en-
gineering[ J ]. Journal of Changzhou Institute of Technology.
2007,20(1):20—24.
FREH L VRS L], Stark, B T T T4 2L W MK PR D JK i g 2
PEREL) ] = FUR B4, 2001,4 (1) . 1—6.
WANG Peiming, XU Qi, J. Stark. Mechanical properties of
styrene-butadiene emulsion modified cement mortar used for
repair of bridge surface[J]. Journal of Building Materials.,
2001,4(1):1—6.
FH A, VIR AL 7K 6 TR B - T AV VR T R 4 ) R ik e
FELJ ALV EE A, 2018,47(3) . 47— 49.
TIAN Wei, SUN Zan. Construction quality control and experi-
mental study of airport cement concrete pavement at low tem-
perature[ J]. Jiangxi Building Materials, 2018,47(3):47—49.
FERSE, XA, HAE 5 R E R K e A7 o R L
TR PERF ST ). 2 F12%,2011,32(1) : 193 —198.
WANG Tianliang, LIU Jiankun, TIAN Yahu, et al. Static
properties of cement and lime-modified soil subjected to freeze-
thaw cycles[J]. Rock and Soil Mechanics, 2011,32(1):193—
198.
VETE B TR SE R AR PR K U8 O N ik 1 B )
WS T AT 22 BE B 41 . 2017.34(4) : 87— 91,103,
XU Lei, LU Yang, XUE Yang, et al. Physico-mechanical
properties of cement-modified expansive soil under freeze-thaw
cycles[J]. Journal of Yangtze River Scientific Research Institu-
te, 2017,34(4) . 87—91,103.
i 22 T PR AR R TR K 8 R 59 D)
R FEL ] R TLRE T R4, 2015,6(1) : 28— 31,
ZHAO Anping, TANG Aiping, SUN Jing, et al. Tests on
shear strength of cement improved soil under freeze-thaw cy-
cles[J]. Journal of Engineering of Heilongjiang University.,
2015,6(1):28—31.
T B XA 5 AR o AR TR K U8 B AR s e [T ]S R b
WFFT &, 2015,11(5) :319—323.
GE Xueliang, LIU Weibao. Effects of extreme low tempera-
ture on the properties of cementitious materials[ ]J]. Climate
Change Research, 2015,11(5):319—323.
T 7K B M AR T K U8 B 55 I ik T R i e 5 4
BT 2 B TR 2 2 i CH AR R4 1D . 2019, 39(2) 1 1—6.
MA Qinyong, QIAN Yeyu. Experiment and analysis of com-

pressive properties of cemented weak expansive soil at low



42

TR LA Ca R 8 L)

202041 H

[11]

[12]

[13]

[14]

[16]

[17]

[18]

temperature[ J]. Journal of Anhui University of Science and

Technology (Natural Science), 2019,39(2):1—6.

AN AR AR BRI e L BRI e 1 K U A AU IR S R R

RHR IR B S L] 8 B A SURF R, 2019,15(4) 1 15— 18,

XIE Song, ZHU Qinghua, QIAN Guanlong, et al. Experi-

mental study on making low temperature sleeve grouting ma-

terial by using Portland cement[]]. New Building Materials,

2019,15(4):15—18.

3K SCF- AR IR R BT R 2K U % 45 i ] 9E 45 7 2 g (). )i ok

J8.,2017, 9(1):10.

ZHANG Wenping. Study on control of cement setting time in

low temperature environment[ ] ]. Sichuan Cement, 2017, 9

(1) :10.

R ZE AR B AF ARIEL TR B R K U D 5 B 3 i R 1 K

IR HFFEL)]. K J1 K . 2016, 42(5) :106—110.

FAN Haijun, LI Yangbo, LI Yang, et al. Experimental stud-

y on early age strength growth of low temperature curing ce-

ment mortar[ J]. Hydropower, 2016,42(5);106—110.

S w, v Aok B B S5 ARTR R SR K YR R E B A B RS

PR $70 6 5 3 AN B0 R A B F 5 [0 1. ik 1R #h 8 41 . 2019, 38(3)

756—761.

MA Shibin, GAO Jianqgiang, WEI Jianhui, et al. Study on

unconfined compressive strength and frost resistance of low

temperature early strength cement stabilized macadam mate-

rial[J]. Bulletin of the Chinese Ceramic Society, 2019, 38

(3):756—761.

WA WAL AR T 105 A BT R R e e L) ) R R A T 5

BiHT,2017(15) :31—32.

CHEN Li, CHEN Song. Experimental study on compressive

strength of mortar at low temperature[ ] ]. Technology Inno-

vation and Application, 2017(15) :31—32.

TR AR SRR, 45 ARIR IR 57 TR A0 R X oK Y8 R 01K Ak i

S]] K R4 4R ,2019,50(4) 1506 —515.

ZHANG Feng, BAI Yin, CAI Yuebo, et al. Effect of lithium

bromide on early hydration process of cement at low tempera-

ture[J]. Journal of Hydraulic Engineering, 2019,50(4):506

—515.

VIR K 3 5 % A AR T 30 85 T 1 B 45 R v i e i e [ )L

B4 ,2017,48(12) :44—48,52.

XU Ganggang. Experimental study on coagulation character-

istics of cement slurry under low temperature environment

[J7]. Safety in Coal Mines, 2017,48(12) :44—48,52.

FEam K, A IR, S AR XK TR 5 R 2 1l R
SR g B T[], B AR AR 41, 2017, 36(10) : 3368 — 3372,

WANG Yuntian, WANG Qicai, GUO Yuzhu, et al. Experi-

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

mental study on the effect of low temperature on the rate of
sulfate attack of cement mortars[ J]. Bulletin of the Chinese
Ceramic Society, 2017,36(10) :3368—3372.

M VFRIN, BB AR, 45 AR IR PR B TR VRS B 0 A K e K R 4
PRV AT 5 [T ] M B 22 4R, 2019,47(8) . 78— 83,
WANG Hai, XU Ganggang, WANG Xiaodong, et al. Exper-
imental study on coagulation characteristics of cement slurry
with quick-setting agent at low temperature[]]. Coal Science
and Technology, 2019,47(8).78—83.

L. Soriano, J. Monzo, M. Bonilla. Effect of pozzolans on the
hydration process of Portland cement cured at low tempera-
tures[ J]. Cement & Concrete Composites, 2013,42:41—48.
Ea R HBERE, EBRAFARRFETZ 0 W8 KL
PRI 5T ()] kR Eh il ) , 2017,36(10) : 3452 — 3458,
WANG Yuntian, GUO Yuzhu, WANG Qicai, et al. Experi-
mental study on the pozzolanic effect of mineral additives in
low temperature[ J]. Bulletin of the Chinese Ceramic Society,
2017,36(10) :3452—3458.

WANG Sheng, JIAN Liming, SHU Zhihong, et al. Prepara-
tion, properties and hydration process of low temperature
nano-composite cement slurry[ J]. Construction and Building
Materials, 2019,205(4) :434—442,

WANG Chunyu, HOU Xianhai, BU Yuhuan, et al. Effect of
colloidal nanosilica on early-age compressive strength of oil
well cement stone at low temperature[ J]. Construction and
Building Materials, 2018,171(5):690—696.

WIS b XU T LD A T R R R ML E 5D, £
B TR B TR 2, 2011.

XIE Guogiang. Research on the grouting materials and mech-
anism of the second air crsft in Pingdingshan’s sandstone for-
mation[ D]. Jiaozuo: Henan Polytechinc University, 2011.
R B R EE R R KA K TR WK AR e E R L],
KYe THE, 2004, 17(3): 8—11.

YANG Lei, GUAN Xuemao. Study on harm of anaphase hy-
dration of the unhydrated cement to high strength concrete
[J]. Cement Engineering, 2004,17(3):8—11.

Al /T 5K HE, X TR B K P AK AR 7 W 1 FA 43 BT F 5 8 R
(I kR 4him 4], 2012, 31(5) . 1170—1174.

HE Xiaofang, ZHANG Yashuang, LIU Yufei, et al. Re-
search progress of thermal analysis in cement hydration[]].
Bulletin of the Chinese Ceramic Society, 2012,31(5):1170—
1174.

(4% $hm )





