e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

TR LR AR LU BT 5T

Bk, NE&, K M, E A0, AL

Optimization of material ratio of curtain grouting based on alkali suppression
XUE Xiaofeng, LIU Honglei, ZHANG Shuai, MENG He, and QUAN Yapeng

TELL AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202501042

LT RO H A R

Articles you may be interested in

MBS KRB R PEIE ) L2 - B IS DK o BB AR AT 5T
An experimental study of vacuum negative pressure incorporated with electro—osmosis in mud—water dehydration for shield slurry with low

water content

G, TR, 22 A, Ale s, Thoe, JEMRH /K SCHU R TR S 2020, 47(1): 103-110
R MR K YR AR 3 A IR A 7T

Experimental research on the influence of mica on strength of cement-reinforced soft clay
TRFS, X REE, PERE K SCHBRR TR, 2021, 48(4): 101-108
G AL e e M2 0 g [ AR S B TR S LT 52

A study of grouting mechanism of high solid phase segregation grout in fully weathered granite

ARRER, AL, B R, AR, I, BURHT K SCHLST TR 2021, 48(2): 78-88
K BRI KBRS

Research on water blocking technology of curtain walls in water—rich tunnels

AR, BERKIE, SO, XUES, B 40, 250 /K SCHLT T AR T 2019, 46(5): 65-71
PR AEAA RN T FA B L ) TREARPERT S

A study of the engineering characteristics of reinforced loose sand by modified nano—Si materials

FEid, FEm A, R, BRAS, AR AKSCH TREHBI. 2019, 46(4): 142-149
T e Ak a2 sh A B RUAR B R A 5

A study of the similar material characteristics of fragmenting rock mass physical model

AT R, AR, ARAESC, BRTRAS, X%, XBRILFE, S, Tt /K SCHI BT TR Hb 3. 2021, 48(2): 132-142



https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202501042
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.201906033
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202011048
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202006023
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.05.09
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.19
https://www.cgsjournals.com/article/doi/10.16030/j.cnki.issn.1000-3665.202002024

9524 54 TR SCH T T AR b T Vol. 52 No. 4
2025 4F 7 A HYDROGEOLOGY & ENGINEERING GEOLOGY Jul,, 2025

DOI: 10.16030/j.cnki.issn.1000-3665.202501042

R e e, X1 2 A, Tk, A5 BT B A1 8] ) 8 LU BT RHISE FE AR 5T (0], K SCHB BT T RE 0 5, 2025, 52(4): 1-9.
XUE Xiaofeng, LIU Honglei, ZHANG Shuai, et al. Optimization of material ratio of curtain grouting based on alkali suppression[J].
Hydrogeology & Engineering Geology, 2025, 52(4): 1-9.

B TSI B0 1L M55 52 AR B AR AL T 5

BRED N RE K W, & e, 2Tt
(1. e F e TAEREABRNG, T BEE 050021;2. PEFLAXF (LF) BERT KEL
BIRBFARAFR T O, T 100083;3. AR T RIFEL B LI TREER G IAEE KRG H PO, T
L&FE 050021;4. KRS BT EEETEE, ARXE SR SA 017010)

TEE . FIOKA S IR A IR TR b R A6+ KU SBOK AR IR Y pH B R 3% 13, F 30 R SR8, 4 BOX b R K
R b e K VB RS Ye ARG o SR AR S IR A 700 %o a2 Ly 7K T B 9 M A A S AR P 8l K VR SR T e Y R R LA, SR
EZER I, R AHT T A RIRC L 2% A T 20 0 U AR e e, (LRI Bl P L SRR PERE . BESS I IF] B pH (E A A fL B, 3 3t
I35 ABEAT . B IR B2 I B8 41 1 3] (substance of Jin Pin, STP), $35FAS [G1 44 6 76 AR 5 TR0 B 1 5 1o B0 A ARk o 3 6 4% 21
R WA B BERS R I pH (B R AR 3 11, () I 32 K B 5% 1) 5 3 A R 0 A0 98 AT % 3 ol 38 7 T SR A B, STl 1 3R
P2 7% M R T 4 S0 T 98 2% I PR SIP AMB R TE FRAIL pH A AINE K 52 326 0 5 TR B € Y, M8 i th 2.5% N & 3.5% W, 3
pH (B E PN E 8. JEF IS B, thAk T SIP SMBF -8 i 25 + -85 A B /K U8 (CCAS) AL, Il i 1E 38l i i 2 T Bt e
to: S A RNER 0.5%. AR ER 1.5%. B A1 10.0%. Bt 50.0%. Z AL B 7 il £ A9 3% 8 pH {H %MK = 10, 3 3h B (R 5 1E
18 ~ 23 cm, ZEXWIFE A ZE 100 ~ 220 min, 5379 B AR FIFR K o BIFI0 45 S 0] Dy Ml 3% v 2R T8 m sl ok 42 o) 3% V0 i i 2 A6
V5 Y g it T R R A

XBEIR: ANHPESMING; B K RSO WA R pH E AR SRR

FEISES: P641; TD745 XHMRRRRD: A XEHS: 1000-3665(2025)04-0001-09

Optimization of material ratio of curtain grouting based on
alkali suppression

XUE Xiaofeng'?, LIU Honglei"**, ZHANG Shuai*, MENG He*, QUAN Yapeng*

(1. North China Engineering Investigation Institute Limited Company, Shijiazhuang, Hebei 050021, China;
2. National Coal Mine Water Hazard Prevention Engineering Technology Research Center, China University of
Mining and Technology (Beijing), Beijing 100083, China; 3. Technology Innovation Center for Groundwater
Disaster Prevention and Control Engineering for Metal Mines, Ministry of Natural Resources, Shijiazhuang,
Hebei 050021, China; 4. Emergency Management Bureau of Ordos City, Ordos,

Inner Mongolia 017010, China)

Abstract: To investigate the regulatory mechanisms of low-alkalinity admixtures on the performance of clay-

cement slurry in mine water hazard prevention and curtain grouting engineering, this study employed an
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orthogonalexperimental design. Therheological properties oftheslurry,including flowability, pumpability, setting time,
and pH evolution, were systematically analyzed under varying mix conditions. By introducing phosphogypsum,
fly ash, and the SJP admixture, the effectiveness of these materials in reducing the alkalinity of the slurry was
evaluated. The results reveal that phosphogypsum effectively reduced the pH to 11 and prolonged extending the
setting time. Although fly ash showed limited efficacy in alkalinity reduction, it significantly enhanced the
pumpability of the slurry and shortened the pumping period. The SJP admixture demonstrats outstanding
performance in both pH reduction and pumpability extension, with the pH decreasing notably to 8 when the
dosage is increased from 2.5% to 3.5%. Based on experimental data, an optimized formulation of the SJP
admixture, clay, phosphogypsum, and cement (CCAS) is developed. Orthogonal tests identify the optimal
proportions as follows: composite acid salt 0.5%, calcium sulfoaluminate 1.5%, phosphogypsum 10.0%, and clay
50.0%. The optimized slurry achieves a significant reduction in pH to 10, maintains a flowability of 18-23 cm, and
extends the pumpability window to 100-220 minutes, fully meeting the engineering application requirements. This
study provides a scientific basis for controlling slurry alkalinity in curtain grouting projects, thereby mitigating
environmental pollution.

Keywords: low-alkalinity admixtures; clay-cement slurry; rheological properties; pH regulation; optimized

formulation
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Table 2 Main chemical composition of fly ash
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Table 3 Results of the proportioning test case 1

ke AN,

s ; A EE/min - pHE
T Fhtig Kilg BEAETRE S H/%  Kig
1 500 500 5% 1000 12 12.0
2 500 500 10% 1000 18 12.0
3 500 500 20% 1 000 25 11.5
4 500 500 30% 1000 40 11.0
5 500 500 40% 1000 50 11.0

T BB TR & HOAREAE F UK BRI 2 L

(2) 7% ik 25 1

SRy 55 UE oy B IR0 26t - -7k 8 SRR 4 S i, SR FH BRI
AR, MK B AN 5% 10%. 20% . 30% F140%
(£ 4), KL R ER, B RKIE X pH {E 520
BN, BRIk E] 40% B, pHAE H1 13.0 T % = 12.0, 1fij
A HAAE 20% 15 it B A B i K 25 min, SVRE K,
500 B AR G, AR A B T AR, HL
R pH (B R AT S 1 52 0 35 55 85 41

x4 ARTAKEILRER
Table 4 Results of the proportioning test case 2
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Fig.3 Range of the influence of each factor on the slurry performance
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Table 8 Performance parameters after optimization
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(1) 35645 5143 B

TS X AN [ 1 700 £ OB & i R B, AR E
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(B, (HH I 25 ST SR R B A It ), SR A TR
o7 FF H P AR 1 I P 5 M B AR R A R AR B2 - 92
AR, (FRE B 5T S L e RE . SIP AR 7
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