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Abstract Predicting the settlement of soft ground is an important aspect of soft ground design. In this
study, a method is proposed that increases the reliability of settlement predictions based on-site
investigation data, including piezocone penetration test results, at the Gimhae-Jinyoung district, adjacent
area to the Nakdong River. Soils in the area waweres classified using the Robertson Chart (1986, 1990),
and theoretical settlement was calculated using the equations proposed by Terzaghi (1925) and Sanglerat
(1972). SPSS was used to obtain the correlation between theoretical and measured settlements. Results
produced settlement prediction errors for the Terzaghi and Sanglerat methods of 17.28% and 26.96%,
respectively. A correction factor calculated by SPSS correlation analysis for the relation between and
theoretical and measured settlements is proposed that improves the reliability of settlement prediction

in soils of the classification examined.
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Fig. 1. Flow chart of this study
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Fig. 2. Soil classification charts(Robertson, 1986)
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Fig. 3. Soil classification charts(Robertson, 1986)

where, ¢, denotes tip resistance, ¢’,, denotes
effective stress, u;, denotes pore water pressure,
o, denotes total stress, v, denotes hydrostatic

pressure
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Table 1. Correlation analysis criteria and correlation

Standard Correlation

+0.9 or more Very high correlation

+0.7 or more to less than +£0.9 High correlation

+0.4 or more to less than +£0.7 | Slightly higher correlation

+0.2 or more to less than +0.4 Low correlation

Less than 0.2 Little correlation
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where, S, denotes consolidation settlement,
denotes compression index, C, denotes expansion
index, P, denotes pre-consolidation load, £,
denotes effective payload, e, denotes initial void

ratio, H denotes consolidation layer thickness,

AP denotes load increase
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where, S denotes total settlement, A denotes soil

thickness, « denotes  soil

m compression
coefficient, ¢. denotes cone resistance value, Ao

denotes stress in the middle of the soil
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Table 4. Modified settlements of Terzaghi(1925)
according to PI and LL range

Robertson (1986)

- — Measured Liquid
cprU | Theoretical Correction Modified | gettlemenys| pr |9
Settlements Settlerents (cm) Limit

(e Factor (em
102.95 104.8 26.9 | 45.8

P-23 97.31 1.058

the site P39 | 7664 | 0961 | 73.65 | 745 |269]458
P-25 58.13 0.961 55.86 56.8 24.7 | 42.5
Robertson Robertson
(1986) (1990) N d P-26 41.79 1.058 44.21 49.3 24.7 | 42.5
easure
CPTU Theoretical | Theoretical |Settlements P-30 52.77 0.961 50.71 493 247. | 425
Settlements Settlements (cm) P-28 46.34 0.961 44.53 39.3 24.5 | 42.2
(cm) (cm) P-07 | 5344 | 1.058 | 5654 | 595 240|414
P-07 53.44 43.25 59.5 P-32 | 5948 | 1.058 | 63.93 61 |24.0|41.4
P-20 59.97 61.60 53.8
P-22 27.16 23.12 14.4
P-23 97.31 102.43 104.8 Table 5. Modified settlements of Sanglerat(1972)
P-25 58.16 57.43 56.8 according to PI and LL range
P-26 41.7 41.8 49.
& 3 93 Robertson (1986)
P-27 62.99 73.41 44.5 - — Measured Liquid
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P- . . .
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Error Rate(%) 17.28 26.96 -
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Correction Factor 0.942 0.687 -
P-32 51 1.058 53.96 61 24.0| 41.4
P-27 53.6 0.961 51.51 445 234 43
P-20 49.4 1.058 52.27 53.8 20.5 38.1

Table 3. Correction factor according to measured
and theoretical sttlements

Comparison of Settlements Correction Factor
Theoretical ) Measured 0.961

Theoretical { Measured 1.058
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