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A Study on the Prediction of Settlement Horizontally Divided Soft Ground
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ABSTRACT : In the case of construction on soft ground - such as national expressways sponsored by Social Overhead Capital (SOC)

- many problems occur due to excessive settlement: therefore, an accurate settlement prediction has a major impact on the selection
of improvement methods, project budget and construction period. Most of the settlement prediction methods currently used in projects
apply Terzaghi’s Theory of One-Dimensional Consolidation which assumes the uniformity of the depth of the soft ground. However,

the results of soft ground settlement predictions vary when the target layer is divided into multiple horizontal layers. This study
analyzed the change in the consolidation settlement behavior according to the horizontal division of soft ground as well as with

different loading height.
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Fig. 1. Road plan
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Fig. 2. General section of soft ground improvement
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Fig. 3. Section for analysis
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Table 1. Geotechnical properties of soft ground (Zones of all)
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Table 1. Continued

Activity

Table 2. Geotechnical properties of soft ground (each Zone)
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Properties
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Table 3. Settlements in relation to embankment height and divided
soft ground
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Fig. 4. Embankment height and ground division conditions for
settlement analysis
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Table 4. Rate of settlement change in relation to different Embankment
height and division of soft ground

Item Embankment height (m)

Layer | Thickness

1.0 2.0 5.0 10.0 | 30.0 | 50.0
of of division

division| (m, oD) (0.1D)| (0.2D) | (0.5D)| (1D) | (3D) | (5D)

2.0 0.50D 1.210 | 1.161 | 1.107 | 1.078 | 1.052 | 1.044

3.0 0.33D 1.077 | 1.056 | 1.036 | 1.027 | 1.018 | 1.015

4.0 0.25D 1.040 | 1.029 | 1.018 | 1.013 | 1.009 | 1.008

5.0 0.2D 1.025 | 1.017 | 1.011 | 1.008 | 1.005 | 1.005

6.0 0.17D 1.017 | 1.012 | 1.007 | 1.005 | 1.004 | 1.003

7.0 0.14D 1.012 | 1.008 | 1.005 | 1.004 | 1.003 | 1.002

8.0 0.12D 1.009 | 1.006 | 1.004 | 1.003 | 1.002 | 1.002

9.0 0.11D 1.007 | 1.005 | 1.003 | 1.002 | 1.002 | 1.001

10.0 0.10D 1.006 | 1.004 | 1.002 | 1.002 | 1.001 | 1.001

Ratio <1% 1~3% 3~10% >10%
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