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Study of negative effects of method of preloading with vacuum and surcharge
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Abstract: Although the preloading method with vacuum and surcharge has many advantages, but it also has some negative effects.

Firstly, it may lead to instability of embankment especially when fill is constructed in a short period and vacuum is unloaded

immediately after finishing of surcharge because the undrained shear strength will decline with the unloading of vacuum. Secondly, it

may lead to more settlement after construction especially when pavement is constructed immediately after unloading of vacuum for

the value of compression modulus will decline with the unloading of vacuum. Other negative effects such as cracking and settlement

of ground near the improvement zone have been reported in other papers already.
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Fig.1 The relationship between settlement near
embankment of k25+724 and distance from toe of slope
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Table 1 Comparison of settlement near toe of
embankment between preloading with vacuum and
preloading with surcharge

WA AE/m B Z/m ATBE/m Jon 1 5k
K25+724 1.3 2.254 1316 BB TS
k25+755 1.423 2.326 1.266 BB TS
k25+790 1.327 2222 1.17 FLABA TS
K25+825 1.143 1.997 1.109 BB TS
K25+875 0.612 1.714 0.618 HEF T
k25+960 0.571 1.627 0.575 HERL T
k26+001 0.592 1.55 0.668 HERL T
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Fig.2 Seepage force caused by vacuum loading
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Fig.3 Stress states of soil unit before and after unloading
of vacuum
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Fig.4 Influence on shearing strength of unloading of
vacuum
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Fig.5 Consolidation model with decreased compression
modulus
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Fig.6 Relationship between settlement and time after
unloading of vacuum
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Table 2 Some monitoring sections after construction of
Jiangmen-Zhongshan Expressway

WA RS KA JE/m L i /m
k23+590 HE#, 17.6 6.94
k23+970 HAA HERK 22.6 7.47
k30+305 FABRA R 34.5 6.86
k30+645 Hi#, 31.8 6.84
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Fig.7 Settlement after construction of two methods of
ground improvement
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