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Variation pattern of soil physico-mechanical
performance by explosive enlargement
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(1. Key Laboratory of Mine Disaster Prevention and Control, Shandong University of Science & Technology, Qingdao, Shangdong 266510, China;
2. Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Twenty-one field explosive enlargement tests were carried out on six different soil test sites. The embedded charge were
0.05-51 kg and their embedded depths were 1.20-12.5 cm. Five explosively formed cavities were employed for the soil mechanical
test on the variation patterns of natural density, pore-solids ratio, saturation degree, compressibility, compression modulus, internal
friction angle and cohesive strength. The test results show that the radii of soil mass affected by explosion are four to six times larger
than radii of explosively formed cavities. Soil performance indices such as natural density, dry density, saturation degree,
compression modulus, cohesive strength are decreased with the increasing of distance to the center of charge. The indices such as
pore-solids ratio, compressibility, coefficient of permeability are increased with the increasing of distance to the center of charge. No
low-density region where density is lower than undisturbed soil is found around the caves. The variation pattern of internal friction
angle of soil by explosive shock is not clear.
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Table 1 Soil types of test sites and each performance parameters

HifLgi s TR IR/ Y FAIRBE/ (glem®)  FHJE/(glem®)  FLBREL/% B4 R%/MPa'  E4ifiE/MPa

1C~6C WHOHLE 21132000 1.56~1.07  0.63~0.79  0.08~0.23 7.80~2120
16C Rt 1450 1.60 0.71 0.21 9.50
17¢~19¢C Bt 12.99~21.85 1.62~1.67 137~145 086097  033~0.67 2.67~5.79
23C~24C WREE 20.10~21.20 1.75~1.86 146~151  0.79~087  0.28~0.60 1.97~6.28
29C, 40C~41C Bt 11.69~13.78 1.48~1.73 132~153 077104  0.50~0.95 1.96~3.35
35C-38C,43C~44C  KpRE L 17.19~19.51 1.68~1.79 141153 077093 032~113 152530
R2 AR KIS R N Sl AR A O TP S BRI I W 1
Table 2 The measured data of explosive formed cavities - .

Wil S AUKL/m BV 25k O /kg  WHRFIIE D, /om JEL AR B BT, — 5 TS R B S
IC 8.50 19.95 206 PERA G S — i e S A E AR ARR
20 12.50 36.00 250 L .
3C 12.00 49.80 400 YRR REAE 18.9~51 ke INTY, SEITJS
f 3% %% gg PRI AR BEHETIRAS o Tl A P BE R T L A e
5 . 50.
6C 11.30 44.55 345 ;e WA, B R AR A RECR AR I
ﬁ Zg gz 3 FUIAA « WA R v WLRERR, B EREY) 5~
18C 2.20 0.30 62 10 mm, AMRKE . KPR TG KR IEIIRES
19¢ 2.25 0.30 58 VI R P -

] DU AR e 7K iy,
e s 030 - T TJ\fL( o7 Mi?iﬂzﬁﬁﬁ 5 bl o
24C 2.10 0.45 67 PO A EAE 0.225~3.6 kg I, SEiT
iE ;Eg ?gg ;z A 1) AR A A B R AORRAE FR G, AR
36C 3.00 1.20 83 KA, LHRBEEREAR%, ERLGEE TS
37C 3.00 1.20 83 Ul v e oy
280 210 % 05 T ARVE AN ], 2R ) B B AT T AR o T A
40C 1.75 1.65 100 T R IR RS, REURN, B ) AR
41C 1.78 0.60 65 e "
P 505 o 120 Fidhitf, TWEINS. B 1 270 Bah L g e
44C 2.85 3.60 155 DA RN AT I DA b1 N T (2 i e I A5




59

FlErEAE . BENEIN G AR B 2 PR RE I AR AL 2619

(1 JP A B 1T LSRR 2R B 58 5 W S KTk o A
s TR AR TOURS L AT B DL B

B 1 7R R Rt P R AT A s A B T
Fig.1 The cavity wall formed by explosive in silty clay
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Fig.1 Relationships between natural density p and
horizontal distance L of surrounding soil of
explosively formed cavities
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Fig.3 Relationships between pore-solids ratio ¢ and
horizontal distance L of surrounding soil of
explosively formed cavities
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Fig.4 Relationships between measured saturation S, and
horizontal distance L of surrounding soil of
explosively formed cavities
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Fig.6 Relationships between compression modulus E; and
horizontal distance L of surrounding soil of
explosively formed cavities
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Fig.7 Relationships between friction angle ¢ and
horizontal distance L of surrounding soil of
explosively formed cavities
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Fig.8 Relationships between cohesive strength ¢ and
horizontal distance L of surrounding soil of
explosively formed cavities
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