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Comparative analysis of treatment of sand foundation and soft clay
foundation by explosion method
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(Institute of Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Explosive Compaction (EC) of sand foundation is a common method of foundation treatment abroad, and
some scholars in China have adopted explosion method to reinforce deep soft clay foundation as well. However,
compared with sand foundation by EC, there are few engineering cases of soft clay foundation treatment by explosion
method. At present, the mechanisms and scope of application for explosive treatment of soft clay foundation are still in
the exploration stage. This paper compares and analyses the mechanism, design parameters, construction technology, and
effect evaluation of explosive treatment for sand and soft clay foundation. The comparative analysis shows that
compaction and drainage consolidation are important for both sand foundation and soft clay foundation, but there are
differences in the mechanism of excess pore water pressure between the two kinds of foundations. It is concluded that the
excess pore water pressure in sand foundation under explosion results in both compaction and shearing action, while
primarily causing compaction in soft foundation. To accurately illustrate the effect of explosive reinforcement, this paper
proposes the concept of “settling volume produced by explosive per unit mass (SVPU)”. The SVPU value of sand
foundation under explosion is mostly in the range of 500—1 300 c¢cm?g, while the SVPU value of soft foundation is
between 250 and 700 cm3/g. According to the SVPU values, the reinforcement effect of soft foundation under explosion
is only half of that of sand foundation. Based on the results of comparative analysis, the paper discusses the applicability
of explosive method to reinforce soft clay foundation, and points out several aspects that need further study.
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Tab. 1 Engineering properties and settlement of sand foundation treated by explosive method
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Carolinal®
OakridgeLandfill[1] AHD 1 6 15~2 15~30 4(8~12) 0.440 1
Chicopee 116! P EbITAR 5 2.4 43 9(6.1~15.1) 0.126 1.4
Ash Pond at Tamil Nadu Fakrib £ 35 25 27 12(0~12) 0.288 2.4
statel66]
St. Petersburg Dike(}J& 1 A <5* 1.2 53 7.5(0~7.5) 0.210 2.8
IR} TG SE ) 67] it
St. Petersburg Dike(J&# 1 HH AL <5* 1.4 56 7.5(0~7.5) 0.232 3.1
I SE 1) [67] it
Molikpag 10681 Fadums+ 1.4 4.6 51 13(9~22) 0.832 6.4
Zeebrugge Harborl®! A+, 10 0 69 14(5.4~19.4)  0.280 2
R ENA

TR IR LA AR I A T, DUF B Ak B DTS L PR P S R A

F2 BEENMERF T ENTEMENFHRRBEETES
Tab. 2 The main physical and mechanical properties and post-explosion settlement of soft clay foundation treated by explosive

method
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Tab. 3 The SVPU values of sand foundation and soft clay foundation treated by explosive method
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