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Table 1 Physical properties of test silty soil T,
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Fig.1 Influence of curing age on relaxation time
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Fig.2 Influence of cement dosage on relaxation time
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Pore Water Content of Solidified Dredging Silt and Its Distribution
Based on Nuclear Magnetic Resonance
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( 1.College of Urban Construction Wuhan University of Science and Technology Wuhan 430065 China;
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of Agriculture and Engineering Guangzhou 510225 China)

Abstract: Low field proton nuclear magnetic resonance( NMR) technology is used to measure the distribution of
transverse relaxation time T, of solidified dredging silt soil to study the content and distribution law of pore water in
solidified soil. Results show that there is only one main peak in the distribution of relaxation time of solidified soil
samples of different cement dosages; the peak area decreases gradually with the growth of curing age and the in—
crease of cement dosage. Pore water content decreases gradually and the decrease first starts from big pores. The
main effect of curing age is reducing the moisture content in the big pores whereas cement is not only beneficial for
reducing the moisture content in the big pores but also the moisture in the small pores. With the growth of curing
age and the increase of cement dosage the scope of T,distribution of solidified soil narrows and the distribution
tends to short relaxation time and pore water is distributed in smaller pores gradually. The weighted average relaxa-
tion time T, declines rapidly with the growth of curing age first and the decline rate decreases gradually after 7
days. Solidified soil” s total nuclear magnetic signal amplitude of T, shows an overall trend of decrease with the cu-
ring age growth and the speed slows down after 7 days; this is because the water is consumed or converted into
mineral water due to internal chemical reaction in solidified soil. Nuclear magnetic resonance( NMR) technology

can well present the content and distribution law of pore water in the process of solidification.

Key words: dredging silt; solidified soil; nuclear magnetic resonance; T, distribution; pore water; relaxation time
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process as well as five basic goals of safety quality cost time and environment in project construction manage—
ment are taken as the basis. The slope treatment project from K214+500 to K214+700 of Buka tunnel entrance is
taken as a case study to verify the feasibility of the proposed model. Results show that the proposed model is more
comprehensive and practical by making full use of invited experts’ advices. It also improves the accuracy of the op—

timization result.

Key words: slope treatment; optimization of schemes; gray fuzzy multi-attribute group decision-making; gray fuzzy

set; gray degree; membership degree



