O wmaiEsEE 5

RBAN MASS TRANSIT

2024 £

WA BB LBEI RIS W

Ak

5 545

(1. EEm R S BE T 253K, 451001, KRN ; 2. 5 RATHE KK FIKE TREZE i HE S K=, 400074, HEK;
3. N AR B RO AR 22 B kil T AR 4 BE, 451010, M)

 E [(BMIH4BED AT IR Y, ED L)
GEXRBRAGGEEDESBEER., Y TREHARED £
ERBRA AT, E R AR T 07 L5 2T R HLIE 3
AR [FEIRER LY 2y Hy K
2, DUE SRR AR A R 5 o 2 AR R AE B AT 2
B B BB R TG oI AR, R A
BE, S THRBETE KREA N ERATE BT
PN KBEEE D LN E %55, 8 8RR R
BHFATTH REXLBLBNTHLERERNEKR
M, A E R M4 10 5 & — 1 2 70 B sk — 5 & 3k X 8] 4
B ETHE L ERERHATTAGEIE,FET £
K EMARIKE, [FRRERIEREHEFRL
K BB R B, AT E BBy E, R
BEDIEFEERY TN HAENEEZF R XA
BEMDLIEHEEERDN, KRBT HFERK D LELHH
EHoA,HAAETEM D, TR LA, X RKEFE
MlE 5Bt EEGEE 17% ~22% ik £, % YW %&b
MR B A — 5 by T AR B R AN

KR Mk, DR, HRE R mEE

mESEE  TU472.6:U459.3

DOI:10. 16037/j. 1007 — 869x. 2024. 03. 006

Mechanism Analysis of Sand Splitting Grou-
ting in Metro Tunnel

QIN Pengfei'*, ZHONG Hongwei’

(1. Department of Engineering, Huanghe University of Science
and Technology, 451001, Zhengzhou, China; 2. Key Labora-
tory of Hydraulic and Waterway Engineering of the Ministry of
Education, Chongqging Jiaotong University, 400074, Chong-
qing, China; 3. School of Railway Engineering, Zhengzhou
University of Railway Vocational Technology, 451010, Zheng-
zhou, China)

Abstract [ Objective] In the process of grouting in metro
tunnel, there exists dynamic coupling effect between sand

stress field and slurry flow field. In order to improve the design

level of metro tunnel sand grouting, it is necessary to study the
mechanism of sand splitting grouting under the coupling effect
of slurry and sand. [ Method] The splitting grouting diffusion
process is simplified as a symmetric expansion process, and the
basic characteristics of the slurry flow field are analyzed with
Bingham fluid as the representative. The temporal and spatial
variation equation of the splitting channel width and the slurry
pressure is derived when the sand layer is treated as ideal linear
elastic material and the elasticity is assumed to be homogeneous
and isotropic. The basic law of sand splitting grouting is dis-
cussed by adjusting parameters such as slurry viscosity and sand
stiffness. According to the basic law of sand splitting grouting
under the coupling effect of slurry and sand, the sand splitting
grouting under the coarse sand and silt soil layer in the section
between Lanhua Rd. Station and Houbao Station of Chongqing
Metro Line 10 phase II is verified on the spot, and the length
of main and secondary slurry veins is obtained. [ Result &
Conclusion] The slurry pressure changes more sharply at the
starting and ending stages of grouting, but is stable in the mid-
dle. Slurry viscosity and compression modulus of sand are im-
portant factors affecting the splitting diffusion law. The smaller
the slurry viscosity and the compression modulus of sand, the
larger the diffusion radius of the slurry becomes. While the lar-
ger the compression modulus of sand, the smaller the width of
the splitting channel. Engineering verification shows that there
isa 17%-22% deviation between the measured value and the
calculated value, which indicates that the theoretical model has
certain value for engineering application.

Key words metro tunnel; sand layer; splitting grouting
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Fig.1 Mechanism of sand splitting grouting
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Fig.2 Mechanism analysis of sand splitting grouting mechanics
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