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A method of calculating scale of fluctuation of soil and itsinfluence factor s based
on cone penetration test data

GUO Lin-ping"?, KONG Ling-wei', XU Chao®, YANG Ai-wu?
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei
430071, China; 2. Key Laboratory of Soft Soil Engineering Character and Engineering Environment of Tianjin, Tianjin Chengjian University, Tianjin 300384,
Ching; 3. Xiamen Rail Transit Group Limited Corporation, Xiamen, Fujian 361004, China)

Abstract: The spatial variability of soil properties in reliability analysis is of great importance, of which the inherent variability of
soil can be analyzed through random field theory by determination of coefficient of variance and scale of fluctuation. In this paper,
efforts have been devoted to the fluctuation function method to determine scale of fluctuation. Meanwhile, factors such as trend
removal method, sampling spacing and sampling range are analyzed based on tip resistance from cone penetration test(CPT),
modeling as a random field. It turned out that, as to analyzed data in this paper, if more than one peak point exists when employing
the fluctuation function method, the first peak point should be taken as the scale of fluctuation of the soil, which has never been
analyzed before. As to affecting factors, some very useful conclusions are obtained. Firstly, selection of the trend removal method
should be based on the condition of soil properties; and the quadratic trend removal method is suggested if nonlinear method adopted.
Secondly, the scale of fluctuation increases with increasing of sampling spacing when the number of CPTs is large. Last but not the
least, as to a same sampling spacing, the scale of fluctuation decreases with increasing of the number of penetration tests; but such
difference gradually becomes not obvious for large sampling spacing.
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Fig.4 Conetip resistance and random perturbations by
linear trend removal results
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Fig.5 Conetip resistance and random perturbations by
nonlinear trend removal results

1
Tablel Satigtical propertiesof random perturbation

) 0 0.37 0.367
0 0.21 0.180
0 0.42 0.234
1
0 0.29 0.340
0 0.39 0.279
12
0 0.31 0.153

09 m

32

0.7 09 m

[11]
33

Az,= 01 03 05 07

01 03 05

6 7 10 15



275

(@ Az, =01m

(d) Az, =07m

6

(b) Az;=0.3m

(c) Az;=05m

(e Az,=09m

Fig.6 Determination of scale of fluctuation for different sampling spacings
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Fig.8 Influenceof sampling range on scale of fluctuation
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