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Soft ground settlement after construction prediction with flat dilatometer test

XIANG Xian-chao, WANG Ren, ZHU Chang-chi
(Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The accurate prediction of soft ground settlement after construction is very important to evaluate the treatment method and
promote treatment quality. Flat dilatometer test (DMT) can get soft soil property quickly and exactly. A settlement calculation formula
of sand and common soil was given by Matchetti; but it is not fit to structural soft soil in the beginning loading. After treatment, soft
ground settlement tends to stable; and DMT data and Marchetti formula can be used to predict settlement after construction. A
conclusion is drawn from the comparison with several other ordinary methods that DMT can predict soft ground settlement after
construction more exactly.
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Fig.2 Deformation of the DMT membrane in soil
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Table 1 Settlements after construction calculation of DMT

H Po i Ap U() dvo Ep K OCR M AU\/ As S

dm /0.1 MPa /0.1 MPa /0.1 MPa /0.1 MPa /0.1 MPa /0.1 MPa D /kPa /kPa /cm /cm
2 2.60 3.78 1.18 0.18 1.06 40.81 2.29 1.23 40.31 47.76 0.24 0.24
4 2.75 3.63 0.88 0.20 1.07 30.61 2.38 1.31 31.44 47.72 0.30 0.54
6 2.81 3.49 0.68 0.22 1.08 23.68 2.39 1.32 24.43 47.68 0.39 0.93
8 2.92 3.92 1.00 0.24 1.10 34.61 2.45 1.37 36.60 47.64 0.26 1.19
10 3.02 3.64 0.62 0.26 1.11 21.50 2.49 1.41 23.12 47.60 0.41 1.60
12 3.15 3.88 0.73 0.28 1.12 25.50 2.56 1.47 28.12 47.56 0.34 1.94
14 3.02 3.68 0.66 0.30 1.13 2295 2.40 1.33 23.82 47.52 0.40 2.34
16 3.03 3.62 0.59 0.32 1.14 20.40 2.37 1.30 2091 4748 0.45 2.79
18 2.95 4.42 1.47 0.34 1.16 51.01 2.26 1.21 49.72 4744 0.19 2.98
20 3.07 4.66 1.59 0.36 1.17 55.02 2.32 1.26 55.26 47.40 0.17 3.16
22 3.53 5.08 1.55 0.38 1.18 53.92 2.67 1.57 61.75 47.36 0.15 3.31
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Table 2 Settlements after construction calculation results
of DMT and several other methods
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k14920  7.80 498 9544 990 866 525 6.87
k2+700  3.30 580 3865  3.01 238 724 331
k3+400  2.80 507 6211 723 281 349 675
k3+910  9.80 463 10340 864 351 485 1036
k4+122  3.00 6.01 8226 1691 1.92 581 5.71
k5+250 11.10 635 12873 2945 2412 1911 17.87
k5+353 8.1 6.12 10089 2191 535 3324 829
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Fig.3 DMT curve
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