ERE] 2025 41 4505 % 4 ) oy o R 5 TR ISSN 1671—1815 ¥
: " 2025, 25(4): 01613 -07 Science Technology and Engineering CN 11—4688/T Ch-. :

DOI:10. 12404/j. issn. 1671-1815. 2404135
SRR R4S, BRE, BT, 45 FIRRR ISR ARG X TN [ ] B R S TR 2025, 25(4) : 1613-1619.
Zhang Qijun, Li Yunting, Bai Xiaoyu, et al. Physical and mechanical properties test and engineering application of early strength agent-ce-

ment slurry[ J]. Science Technology and Engineering, 2025, 25(4) . 1613-1619.

Boasl-KiERBIIENFHERIXNE R ITENH

RBE, B, AR, KXK', BEE, FAM, D
(1. HFRlE s TRARAT, &5 266042; 2. F I TR¥ A TR, B8 266520,
3. Pk RERE N TAGRAR, HFi 266061 ; 4. PUltLs&BIER TS, 1642 710000)

B W A IEME SRR AR A S e A AR FH AR R R TR R IAAAS B = LB R AR T
B 45 HR-SAIS A& Al i3 F MKW R R TR AER TR LR A E KEER FERE NMIBTRE-TF%A
ER SRR R TFHWE N FRAG T aE, SREA S TRANAMRGH LN ERL TR, MR R RS T VA
KortE AARRALE . AR T BRAS- KRR R AE 60 min M ARSI EIEE K SRR R E A TR A KR EE I 60 min A
8RR A BEAEA K e A23EE R K, (HR-SA1) - KR E R XFERRBMOREREY D E S T L@ KR RES, M
P 4 F 3R A KRR R E R EAE SRR AP R, (HR-SA1) /KRR A 48 5 T % B B % R8Ik Rk T 2
P T35 ) K R R AR TR BRI R, BF BT RN £ TR A 4R 56 LI IE, (HR-SAL) - K iR R ik 4y 52
A FERMIKAL T HRIBLERELAD S, H HR-SA] TR AN ELRIAPHE RAET T AR,

Seflinl PR A), KRR R; APE; RERE, KEE

TEES IS TU43; CHkbRED A

Physical and Mechanical Properties Test and Engineering
Application of Early Strength Agent-Cement Slurry
ZHANG Qi-jun'?, LI Yun-ting’, BAI Xiao-yu®, ZHANG Shuang-wu’, FENG Jia-liang*
QIAO Feng-yang', YAN Nan®*
(1. Qingdao Yegao Construction Engineering Co. , Ltd. , Qingdao 266042, China; 2. College of Civil Engineering, Qingdao Technological University,

Qingdao 266520, China; 3. 4th Engineering Co. , Ltd. , 20th Bureau Group, China Railway, Qingdao 266061, China;

4. Northwest Comprehensive Investigation, Design and Research Institute, Xi’an 710000, China)

[ Abstract] In order to speed up the engineering progress, early strength additives are usually added to improve the early strength of
cement grout. Calcium chloride, sodium sulfate, triethanolamine, synthetic calcium formate, HR-SA1 and other early strength
additives were selected, the flowability, shrinkage rate, and compressive strength of cement slurry under the action of different early
strength agents were explored through indoor experiments. In this way, the influence of different types of early strength agents on the
early physical and mechanical properties of cement slurry were revealed. The results show that all early strength agents can meet the
needs of on-site grouting requirements, ensuring that the fluidity of the cement slurry can be stable for a long time. The flowability of
the synthesized calcium formate-based cement slurry significantly increases within 60 minutes, indicating a notable retarding effect. The
fluidity of the other early strength agents cement slurry slightly increases within 60 minutes, but the amplitude is not significant. The
compressive strength of ( HR-SA1)-cement slurry specimens at all ages is significantly higher than that of ordinary cement slurry
specimens, while the other four early strength agents have no significant effect on improving the compressive strength of cement slurry.
The average shrinkage and shrinkage rate of ( HR-SAI)-cement slurry specimens after final setting are very low, far lower than the
average shrinkage and shrinkage rate of other early strength agent cement slurry specimens. It is verified by the construction site of
prestressed anchor cable of a subway station in Qingdao City. The test values of the physical and mechanical properties of cement slurry
are basically consistent with the results of laboratory test, which lays a foundation for the popularization and application of HR-SA1
early strength agent in practical engineering.

[ Keywords | early strength agent; cement slurry; fluidity; compressive strength; shrinkage rate
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Table 1 Test material

Ak 21 TR o/ %
K P. 0 42.5 7k LS —
SUALES (CaCly) — 95.1
BB 4N ( Na,ySO, ) — 99.2
=B (CgH, sNO;y ) — 99.3
b
& RS Ca( HCOO), ] — _
] . H o EERHE -
HR-SA1 B3| AT

K 2Rk — —

F2 HEHEH

Table 2 Test conditions

2R B
VIR U B BEARE/ mm 310 £10
Eidiae Yas R 15 C JREF 70%

FER Y 24h 48 h.72h.7d.10d 28 d

x3 WikSH

Table 3 Test parameters

A WA 5
EUE GRS
KW B 30 min JHBIE
60 min B E
HURREE AR IR P R
Wi IR 5 1 W
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Table 4 Number of slurry sample and dosage of

early strength agent
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Fig. 1  Test process photos
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Fig. 2 Influence of different early strength agents on
fluidity of cement slurry
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Fig. 3 Shrinkage of different early strength agents-cement grout

and common cement grout specimens at different ages
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Fig. 4 Effect of different early strength agents on the
strength of different age groups
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Table 5 Test block compressive strength and shrinkage
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