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Study on laboratory test of vacuum and surcharge preloading
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Abstract: By modeling vacuum preloading and surcharge preloading in different depths of the soil using the laboratory test; then soil
properties before and after test, axial settlements, volume changes of two methods are analyzed. And some useful conclusions are
drawn; soil properties are improved and penetrability after vacuum preloading is better than the one after surcharge preloading, while
compressibility after surcharge preloading is better than the one after vacuum preloading. Settlement after surcharge preloading is
much bigger than the one after vacuum preloading, and it is constringed more slowly than the one of vacuum preloading. Volume
change after vacuum preloading is 1.8 times more than the one after surcharge preloading, and volume change of shallow soil is more
than the one of deep soil after vacuum and surcharge preloading.
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Fig.1 Sketch of the samples under loading
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Table 1 Soil properties before and after test

. BE BhkE AR EBE p BERE ERERK EHEEE KRS NEA
BE 45 WS R . N
/kPa w/ % e /gem Kcms a,/MPa E;/MPa c /kPa @/(°)

MER 40.0 1.08 1.80 541x107 0.55 3.82 112 20

= A 20 MER 36.2 0.99 1.83 2.05%107 0.35 5.68 193 23
z LR/ % 9.5 8.3 1.7 62.1 36.4 487

il WERI 377 1.02 1.82 2.29%x10 0.46 439 259 24

E B 60 WER 309 0.88 1.86 8.24x107 0.27 6.96 324 27
TR/ % 18.0 13.7 22 64.0 413 58.5

ME R 377 1.00 1.82 2.29%x10 0.46 439 259 24

e C 20 MER 333 0.91 1.86 1.32%10° 0.21 9.10 30.7 29
= TR/ % 11.7 9.0 2.2 424 543 107.3

m FE R 400 1.08 1.80 5.41x107 0.55 3.76 1.2 20

i D 60 MER 35.6 0.96 1.84 2.74x107 0.33 5.94 275 25
TR/ % 11.0 11.1 22 49.4 40.0 56.0
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Fig.3 Curves of axial displacements with time
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Fig. 4 Curves of drainage volumes with time
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Table 2 Soil diameters before test and after test

mE B E FREE B MER TLE
g /kPa /em /em /em
BZE 20 10.060 9.950 -0.110
E 60 10.067 9.880 -0.187
R 20 10.036 10.123 0.087
FiE 60 10.060 10.010 -0.050
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