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Experimental study on diffusion characteristics of backfill grouting in shield
tunnels of loess under effects of moisture content

YE Fei, LI Sihan, XIA Tianhan, ZHANG Caifei, HAN Xingbo
(School of Highway, Chang’an University, Xi'an 710064, China)

Abstract: To reveal the diffusion form and law of backfill grouting in shield tunnels of loess, considering the characteristics of
shield tail, a model test system with real-time monitoring for moisture content, seepage pressure and soil pressure and
visualization of diffusion process is established. Considering the different moisture contents of loess, the grout diffusion form
and the variation law of moisture content, seepage pressure and soil pressure during grouting process are studied through the
model tests. The results show that under the same dry density, different moisture contents have a significant effects on the
diffusion form of backfill grouting. When the moisture content is 10%, the grout does not diffuse obviously, and an obvious
interface is formed between the grout and soil. Only the moisture content at the interface changes significantly, and the soil
pressure of each layer is large. When the moisture content is 20% and 30%, the grout diffusion range increases, the moisture
content of each layer of soil changes, the soil pressure and seepage pressure show step curves, and obvious grout veins are
formed in the soil. The grout diffusion forms in shield tunnels of loess are mainly compaction diffusion, pressure filtration
diffusion and splitting diffusion.
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Table 1 Existing indoor test methods for backfill grouting
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Fig. 1 Visual grout diffusion model test system
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Fig. 2 Instrument details
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Table 2 Parameters of test soil
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Fig. 3 Preparation of natural air-dried soil
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Fig. 4 Preparation of saturated soil
(2) B AL
R ARNE S RN, AR SEBR T AR D

IEIC A LA B4R 15 BEAT SWBORIC , W S DR AR
FERBHUNGE 3 Fron. [F N B BRI B



2054 "+ T OB % M

2024 4E

TEAs, HREAKIRHER 5% AT A ek,
FHEENBEREHHE.
=3 RBSESFRELL
Table 3 Mass ratios of grout components
T4 Kk W it B 7K

KPR 1.00 1.67 0.32 1.00 1.97

TRIR A 7K e B B 78 48 R BH T Rk e ) i 48
R B AR RR Eh /KT PO 42.5 ZKie, BIARIENRWIE 4
Fris. %M1, kAN T DLRH FO
I T RE TSR R o 1556 B RS K PR AL
IEHCRIAE/NT 0.5 mm IR KL, 5258 =R FE P I E 20
+2°C, BEKXT 50%.

% 4 PO 42.5 BIACREEARIEFR

Table 4 Technical indexes of P.O 42.5 grade cement
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Table 5 Grout injection amounts and farthest diffusion distances

under various working conditions
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Fig. 5 Grout diffusion on surface of organic glass tube
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Fig. 6 Grout diffusion of cross section
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