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Table 1 Factors and levels of orthogonal experimental design
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Fig.1 Influence of the raw materials on grout consistency
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Fig. 2 Influence of the raw materials on grout setting time
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Influence of the raw materials on grout bleeding rate
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Optimized design of grout mix proportion for synchronous
grouting in shield tunneling

ZHOU Lin , MAO Wen , SHI Mo-hua
(School of Environmental and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; Synchronous grouting plays a vital role in control of tunnel axis floating and the ground
settlement in the construction of shield tunnel. To improve the workability of the grout for synchronous
grouting, the influence of raw materials which were cement,fly, ash,bentonite, sand and water on the
grout consistency, setting time, bleeding rate and compressive strength and the trend of the
optimization of the mix proportions of synchronous grouting were studied by orthogonal experiment.
The results show that cement is the main influencing factor for setting time and compressive strength,
setting time shortens and compressive strength increases, bleeding rate decreases with the increase of
cement proportion; fly ash can improve the work ability of grout; bentonite has certain effects on
thickening and water retention, and can improve the stability of grout, but its content should be limited
in a certain range; sand is used as aggregates and mainly effects consistency, its content in inverse
proportion to grout consistency; water consumption is the main factor influencing grout bleeding rate,
the grout bleeding rate and consistency increase, setting time lengthens with the increase of water
consumption. The optimized mix proportion is cement: fly ash *bentonite *sand *water=160 400 350 :
830 :360,and the grout consistency is 11-12 cm,setting time is 10-13 h,bleeding rate is less than 3% and
compressive strength after 7 d is not less than 2 MPa.
Key words: shield tunneling method; cement mortar; orthogonal experiment design; mix proportion
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