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Effect of squeezing silt by blasting on compression
characteristics of marine soft clays

CHEN Pan', LI Yong-he?, WANG Ji-li*, WEI Chang-fu!, WU Er-lin*, YAN Rong-tao®
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences,
Wuhan 430071, China; 2. Zhejiang Institute of Hydraulics and Estuary, Hangzhou 310020, China)

Abstract: The blasting-based squeezing and replacing method has been used to treat the soft clay in constructing the rockfill
embankments in the reclamation projection in Xuanmen area, Zhejiang province. To obtain reliable soil parameters for the settlement
prediction and stability analysis of embankments, in situ soils were sampled just before and after blasting operation in the range of
foundations. Then oedometer consolidation and equipressure consolidation tests were performed. The compression and structural
characteristics are preliminarily studied on the marine soft clays in the area. The results show that marine soft clays possess intrinsic
structure, and behave differently from its disturbed counterpart. With introducing the concept of void index, the effect of soil structure
is investigated, showing that the structure of soft clays is the intrinsic reason that the compression characteristics is very different
between marine soft clay and its remolding counterpart; and the compression curves of undistributed soils and distributed soils merge
into a single curve in the high pressure range. Blasting-based squeezing method can make marine soft clayey soils disturbed largely.
And it influences significantly the physical and compression properties of clayey soils. Furthermore, the structural yielding stress and
the structural strength are both reduced undergoing the disturbance effect. The defined structural destructive ratio can be used to
quantify the degree of damage from blasting-based squeezing effect on the structure of the marine clayey soils. These results may be
significant for developing the theoretical basis of blasting-based squeezing for treating the soft foundation of embankments.
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Fig.1 Sketch of sample positions(unit:m)
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Fig.2 The depth and numbers chart of soil samples
from different boreholes
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Table 1 The layers and designation of soil samples
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I BZK1-3 IR PR A -
il BZK3-17 AZK1-1-5 AZK2-1-2 TRV SRS
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I\ BZK-24 CZK-12-13 AV PR 1
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Table 2 Basic physical parameters of soft soil before blasting
hiL W BB
/% /(kN/m®) - 5% -
WO % 1% /(10 “cmis)

A

FEAIN 8 6 2 6 2 2 2 1
KM 585 175 274 160 216 400 184 233
/ME 488 164 274 136 204 381 17.7 233
SPEIE 541 17.0 274 149 21.0 39.1 18.1 233

FEARIN 2 14 5 11 6 6 6 4
Kf§ 638 173 277 176 27.8 53.8 26.2 25.7
/ME 520 161 274 154 225 436 203 32
SPHIfH 603 165 275 1.68 25.6 48.7 23.1 11.9

FEASUA 21 16 2 6 5 5 5 3
I N 474 187 274 1.33 23.6 396 174 9.2
fe/ME 378 167 271 1.01 17.9 335 146 3.1

S 424 178 273 117 204 36.1 157 5.7

K3 BHUE(AZKL. AZK2 FLERTHEAYMESH

Table 3 Basic physical parameters of soft soil after blasting

sk mRE TROALBOW B BE
MBS R R R

T H . 3
K% NI FEEOL /% 1% 1% /(107cmls)

FEAIA 10 7 3 7 3 3 3
WA 557 171 275 157 254 447 216
B/AME 512 164 272 143 21.8 419 193
V) 538 167 273 1.51 234 43.8 203

FEAIS 30 16 3 20 14 14 14 2
WA 502 190 274 154 243 409 190 314
B/ME 328 168 272 092 174 30.7 128 3.8
P 444 180 273 1.22 205 374 169 17.6
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Table 4 Particle analysis results of soft soil

PR URE (mm) 25 5/% FR 5 UL (mm) 25 1%

S|

>0.075 0.075~0.005 <0.005 >0.075 0.075~0.005 <0.005

FEAIA 4 4 4 3 3 3
1 WBAME 42 65.8 58.2 8.4 50.0 448
W/ME 15 40.3 324 6.7 46.2 433

A 2.3 51.2 46.5 8.0 48.0 44.0

FEAIA 2 2 2 6 6 6
1 A 100 58.4 37.9 7.4 56.0 47.0
BAME 37 56.8 33.2 2.0 49.6 374

I 6.8 57.6 35.6 5.5 53.5 41.0
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Fig.3 The one-dimensional consolidation compression curves
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Fig.4 Curves of the sediment compression
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Fig.5 Structural yield stresses of different samples from
different layers
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Table 5 Statistics table of equipressure consolidation
test results

[ A W o P 1 I 1 ) K JENJ)/KPa

BzK n 03714 0.0720 0.1106 0.0309 150.0

CzK 0.4260 0.0461 0.1236 0.0193 75.0
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