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Method of empirical coefficient of settlement calculation with vacuum
preloading method

HE Xiao-fei
(Jiangsu Keneng geotechnical engineering co., Ltd. Nanjing 211102, China)

Abstract: There is no information on calculating the empirical coefficient of final settlement value when the soft soil
foundation is treated by the vacuum pre-loading method. The formula of national standard GB 50007-2011 and the
formula of industry standard JTS 147-2-2009 can be used to calculate the settlement value. They have different formulas,
but the same principles and the same results. Therefore, the empirical coefficient can be obtained. The compressive
modulus of the soil should be taken from the value corresponding to the actual pressure when calculating with the
formula of the national standard GB 50007-2011. The attenuation of the vacuum pressure should be considered when
calculating by the formula of the industry standard JTS 147-2-2009. By selecting the appropriate empirical coefficients,
the settlement curves obtained by the two calculation methods are overlapped, and the respective settlement experience
coefficients can be obtained. Through the example of a substation, the method of obtaining the empirical coefficient is
derived, and the results are verified by the measured data, which can give the satisfactory results.
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Figure 1 Vacuum preloading reinforcement range
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Table 1 Main physical and mechanical properties of soil layers

E:W)) FLBR 45 JE 45 BB R HhJE
EF 2 HE 14 S 35 KF S v|

1(KN/m?) le IMPa! /MPa 1(>10""cm/s) /kPa
@ it 17.6 1.142 0.79 2.8 0.829 1.27 60
@ b/ 16.0 1.719 1.84 15 1.29 2.15 50
® MR+ JeH + 19.3 0.770 0.32 5.7 44.2 124.0 120
@ i 195 0.650 0.24 6.8 0.965 2.15 150
® ¥y LIk B R 19.2 0.692 0.13 12.9 100 200 180
© W+ 18.6 0.941 0.39 5 11 2.3 120
@ W E IR+ 195 0.686 0.21 8.8 45 130 170
Wb 19.5 0.645 0.11 10.9 2000 2200 180
© W+ 18.4 0.965 0.40 48 1.2 2.2 120
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Figure 2 Relation curve between time settlement ratio and
preloading time
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Table 2 Layered settlement and accumulated settlement value at each depth

GB i JTS 7%
LR ORE
=] 2/m oy E TR ER A s o RV R N 3
si/mm Zsi/mm si/mm Zsilmm
@® 1.8 51.4 51.4 83.8 83.8
4.2 92.2 143.6 156.6 240.4
7.2 159.8 303.4 224.3 464.7
) 10.2 159.7 463.2 205.0 669.7
13.2 159.7 622.8 138.4 808.1
16.2 158.3 781.1 235.1 1043.2
19.6 57.4 838.4 56.9 1100.13
© 19.9 4.0 842.5 3.8 1103.91
@ 21.4 17.7 860.1 16.6 1120.55
® 25.8 26.6 886.7 31.5 1152.09
G 33.5 104.7 991.4 115.4 1267.48
@ 35.6 12.0 1003.4 12.4 1279.84
37.1 6.4 1009.8 68.9 1348.75
41.3 60.4 1070.3 75.0 1423.74
46.3 87.2 1157.4 106.8 1530.54
@ 51.3 87.1 1244.5 108.0 1638.56
56.3 81.3 1325.8 109.3 1747.82
61.3 78.1 1403.9 86.6 1834.42
66.3 73.7 1477.6 5.7 1840.15
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Figure 3 Relation curve between each depth and
accumulated settlement
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Figure 4 Trial results of two theoretical calculation methods
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Table 3 Theoretical calculation results after changing the law

i GB 7% JTS %
N JESE R e-p HiZk I R E I,
EENE P SRR A B LRI JAHEK 0.9 kPa
RHUikEE Zsiimm 1699.5 1411.4
LI R 0.867 1.044
I YUPEAE so/mm 14735 14735
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Table 4 List of calculated values and measured values of layered settlement

iE wE S B GB ¥ JTS i%
mw ogm  PEURE RIVIRE  SRuiEE O RURE SRUME Uik
si/mm Zsi/mm wssilmm ws2si/mm mssi/mm msZ'si/mm
® 1.8 81.2 81.2 73.4 73.4 86.6 86.6
4.2 165.7 246.9 132.1 205.5 160.7 247.3
7.2 218.0 463.9 207.9 413.4 222.8 470.1
@) 10.2 214.1 650.3 207.7 621.2 196.3 666.4
13.2 176.7 817.7 207.6 828.8 177.2 843.7
16.2 129.6 967.3 178.3 1007.1 157.4 1001.1
® 19.6 35.7 1010.9 46.9 1054.0 48.1 1049.2
HIRE 2 5 B Uik s XA E M 5. (2)FF EZ MG GB 50007-2011 )43 /2 s Al
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Figure 5 Relationship between depth and settlement
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