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Experimental study of consolidation properties of calcareous silt
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Abstract: Due to the effect of sorting by hydraulic dredger fill, the foundation of dredged coral reef in the South China Sea contains
fine calcareous silt interlayer with uneven thickness. Compared with coarse-grained calcareous sand, calcareous silt presents higher
compressibility, lower bearing capacity and larger settlement deformation, which adversely affect the safety of buildings on coral
reefs. In this paper, the characteristics of primary and secondary consolidation settlement, consolidation time and consolidation rate of
calcareous silt were obtained through laboratory consolidation tests, for better understanding the engineering properties of calcareous
silt and calculation of coral reef foundation settlement. The calcareous silt shows 0.03—0.37 MPa™! of the compression coefficient and
6.67-54.79 MPa of the compression modulus. Compression coefficient is directly proportional to moisture content and inversely
proportional to dry density. Compression coefficient lower than 0.1 MPa~! and compression modulus more than 20.0 MPa occurs in
moderately dense and dense calcareous silt with water content of less than 15% as low compressibility soil, but loose calcareous silt is
moderately compressible. Compared with quartz sand under the same dry densities and moisture contents, the compression
coefficient of quartz sand is higher than that of calcareous silt, while the compression modulus is lower than that of calcareous silt.
Under the same dry density and water content, both Hangzhou Bay silt and calcareous silt show moderate compressibility. However,
the compressive modulus of calcareous silt is slightly larger than that of Hangzhou Bay silt, and its compressive coefficient is slightly
smaller. When the load exceeds 200 kPa, the degree of consolidation of calcareous silt reaches 0.95 in the first 5 hours of the
consolidation test. Therefore, it suggests 24 hours for the consolidation time of calcareous silt under loading less than 200 kPa but 5
hours under loading greater than 200 kPa for the testing efficiency.
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Fig.1 Calcareous silt in hydraulic dredged soil”®!
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Fig.3 Grain size distribution of calcareous silt
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Fig.4 Compaction curve of calcareous silt
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Table 3 Consolidation degree for the first S hours under each stage of loading

e TR 1.34 g/em’ FHE 1.44 g/em?
i K % K% 10% PR 5% K 10%
a
5k EESY 5k e B8 EESY B8 EESY
12.5 0.89 0.93 0.94 0.95 0.87 0.96 0.94 0.97
25 0.93 0.96 0.96 0.95 0.91 0.95 0.96 0.96
50 0.90 0.97 0.92 0.97 0.91 0.97 0.89 0.96
100 0.89 0.98 0.95 0.97 0.89 0.97 0.95 0.97
200 0.97 0.98 0.99 0.97 0.95 0.97 0.95 0.98
300 0.99 0.98 0.99 0.96 0.99 0.98 0.99 0.97
400 0.98 0.99 0.99 0.98 0.98 0.98 0.99 0.98
800 0.98 0.99 0.99 0.98 0.99 0.99 0.99 0.95
1600 0.99 0.92 0.99 0.98 0.99 0.99 0.99 0.94
3200 0.99 0.99 0.99 0.98 0.99 0.92 0.99 0.95
14 - 1134 glem’ 5%E5)50k + L4+ [ 1.34 glem’. 5%45 5k 1
[ 134 glem® 5% A HEHD [ 1.34 glem?s 5%f1 %R
12 | 0134 glem®, 10%45 54 1 121 [ 144 glom’s %4508+
i [ 1.34 glem®. 10%47 3575 _ = [ 1.44 glomds 5% DEfD -
£ 10f I § LOF o oMb
= 1 1 = I
= 08 = 038
v vy
pE P
= 0.6 = 0.6
& &
=04 5 04
& &
0.2 0.2
0.0 0.0
2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
I 1A/d -
30 AEEKETETH L 5AEDKFRIMERT Sh 31 FEFEEFERL L5 ED RSN
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Fig.30  Consolidation degree of calcareous silt and quartz Fig.31 Consolidation degree of calcareous silt and quartz
sand under the first 5 hours of loading with different sand under the first 5 hours of loading with different
moisture contents dry densities
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B5 Ry HAREE IR [E 45 B /N, 1.44 g/emd® IOES R+ RIS TIRE R, TFEANE 25 B R Kl 45 iR 5
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Table 4 Consolidation degree after 5 h after at each stage of load

T-#E 1.34 g/em’ THE 1.44 g/em?
ffj FKE 5% EKE 10% FKE 5% FKE 10%
50k - EES e VEEZY Ak VEESY Ak VEESY

12.5 0.11 0.07 0.06 0.05 0.13 0.04 0.06 0.03
25 0.07 0.04 0.04 0.05 0.09 0.05 0.04 0.04
50 0.10 0.03 0.08 0.03 0.09 0.03 0.11 0.04
100 0.11 0.02 0.05 0.03 0.11 0.03 0.05 0.03
200 0.03 0.02 0.01 0.03 0.05 0.03 0.05 0.02
300 0.01 0.02 0.01 0.04 0.01 0.02 0.01 0.03
400 0.02 0.01 0.01 0.02 0.02 0.02 0.01 0.02
800 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.05
1 600 0.01 0.08 0.01 0.02 0.01 0.01 0.01 0.06

3200 0.01 0.01 0.01 0.02 0.01 0.08 0.01 0.05
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Fig.34 Grain size distribution of silty soil
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Table 5 Index parameters of silty soill!”]

AHXS
g EHRUWHITH L RATEE RATHNE
% OL% Iy me pdmin /(g * cm3) pimax /(g * cm3)
+FE1 245 343 9.8 2.68 0.99 1.45
+FE2 232 305 7.3 2.66 1.08 1.62

&6 BUNER LIRS R EFHR

Table 6 Compressibility of silty soil and its assessment 17}

IFi & 1
TR RRTHE RSEE W4
%5 pal(gecm>)  D/% IBAARL IRABLR PP
ay12/MPa™!' Eg 5 /MPa
1.47 100 0.169 10.79 rh & R4
1.41 96 0.186 10.22 rh & R4
R 1.38 94 0.197 9.86 rh & R4
1.35 92 0.207 9.59 rh & R4
1.32 90 0.228 8.90 P& R4
+#E2 1.51 100 0.138 12.77 BRI
1.45 96 0.150 12.23 rh & R4
1.42 94 0.161 11.63 rh & R4
1.39 92 0.175 10.94 P& R4
1.36 90 0.186 10.52 LRE e
5 1.74 100 0.063 2824 ARSR4EME
bt 1.64 94 0.077 2451 ARZIRGENE
1.54 88 0.080 25.13 I EAE T
1.44 83 0.106 19.75 rh & R4
1.34 77 0.122 18.41 A R4
1.44 100 0.166 11.89 LRE e
A TR 1.34 93 0.202 10.50  HEERGEN:
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