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Laboratory tests on compaction grouting and fracture grouting of clay

ZHANG Zhong-miao, 70U lan, HE Jling-vi, WANG Hua-giang

(MOT Key Laboratory of Soft Soils and Geoenvironmental Engineering, Institute of Geotechnical Tngineering, Zhejlang University,
Hangrhou 310027, China)

Abstract: Compaclion grouting and [raciure grouling are sludied by use ol a grouling simulation lest device dereloped by ihe
authors. The generation and development of grout balls and Iractures in clay are perlormed by laboralory tests, The results show
that pressure [ltration elleci exists throughout the grouling process. Thal 1s 1o say, [ree waler in the groul penelrates through the
clay under high pressurc, so that the watcr-cement ratio of the grout increases. Pressurc filtration cffcet incrcascs with the
incrcasc of the permeability of soil, water-coment ratio of the grout and grouting pressurc. 8o it must be taken into account
when grouling in the soil has good permeability. The increase ol grouting pressure will lead lo ihe decrease ol the diameter of
grout balls: 1l also will cause the increase of the number ol groul [ractures and resuli in the decrease ol the width ol the groutl
fraciure. Under certain grouling pressure, the dillusion of grout will gradually turn [fom the compaction grouling (o the [Faclure
grouting as the watcr-ccment ratio increascs. The fracture grouting in the clay can be divided into three stages: grout ball stage,
first fracturc surface stage, and following fracturc surfacc stage. FEvery fracturc occurs in the weakest surface. By usc of the
scanning eleciron microscope, dillerences among (he natural clay, consolidaled clay and grouling clay are analysed. Under the
eflect of pressure liliration, Ca™ ions can iravel inle the clay and improve ihe sirength of the soil. The resulls are important io
both the theoretical rescarches and the application of grouting.
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Fig. 1 Schematic view of laboratory grouting test device
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Fig. 2 Laboratory grouting tcst device
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‘lable 1 Physical propertics of soil
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Table 2 Diffusion propertics under different water-cement ratios
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Fig. 5 Groul balls under dillsrent grouling pressures
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Fig. 6 Rheological behaviors of coment grouts with different
water-cement ratios (Ruan Wenjun, 20035)
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‘lable 3 Diffusion process of fracturc grouting in clay
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‘lable 4 Diffusion propertics of cement grouts in clay
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