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Static and dynamic strengths of uncemented calcareous sand

from simple shear tests
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266100, China)

Abstract: The monotonic and cyclic simple shear tests with constant volume were conducted to study the static and dynamic responses
of uncemented calcareous sand in South China Sea. The effects of stress levels and relative densities on the static and dynamic strengths
were discussed, with comparison between the calcareous sand and typical silica sand. In monotonic simple shear tests, the medium
dense and dense calcareous sands exhibited strain-hardening as the initial vertical stress ranged from 100 to 400 kPa. In the cyclic
tests, the responses of calcareous sand depended on both the relative density and initial vertical stress. However, the equivalent excess
pore pressures in both the medium dense and dense sands could reach 85% ~90% of the initial vertical stress, accompanied by sudden
increase of the shear strain and failure of samples. The potential to resist liquefaction of calcareous sand was better than silica sand at
the similar relative density. For calcareous sand in South China Sea, a normalized expression of dynamic strength was proposed to get
the relationship between undrained static strengths, undrained dynamic strengths and cyclic numbers.
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Tab. 1 Basic physical parameters of the sample

€ min ©max Do/ mm Dyy/ mm Do/ mm G,

0.560 1.275 0.730 0.235 0.072 2.73
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Fig. 2 The particle size distribution curves of calcareous sand and silica sand
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Tab. 2 Relative densities and dry densities of samples after consolidation in simple shear tests

AR o.,,/kPa D/ (%) T/ (kg - m™)
5 b 100 54 1 445
(it 200 55 1451
LAy 400 55 1451
15 b 100 76 1577
(it 200 79 1 596
5 b 400 80 1 603
AR 100 76 1710
AT Yefb 400 80 1723

SR ANE IR BT YT R SR RRE | RIS Ui 7 rh Rk o B A AR LSRR AE | 6 W B LT
BOA KRN . SR Gy DR A AL L A ) 7K P33R 0.1 mm/min , 4 B 1 A48 y (KFALFS 5 1R SE I iy
JE Y LUAED) 153 209 I 452 113058, 3R ST YR D Fh], IR 5K A XEAR 2, B30 0.1 Hz, 058 8wl B
T3 (RVAERCALIK R T ) RN AR Y 2 J 10 24 0 7 A8 s 300 B S S8 1 45 1 3R,  SOOK ST 2 5 137 ) i 1
T oo SOV SN N SR LUAEL 7, /0 IARFRORBE L, U IRER R BE LE , 9F 50 X5 5 00 01 47 S 120 5y i J3E )

AL
2 EREER I

2.1 HiASY

&1 3 Sk b B BT U S0 A RA A N T AR I ) I AR G R RN AF U LR - N AR SC R, Hoh o S
BRI N ), 7 S BY R ST, w, W AEROREFLR . YWILR RS ] N ) ASEB 1L 400 kPa B, v 8500 R 0 1 25 AR ALY
I )6 A% 1) TAREAZ BY I B 50 H IR/ NI B R0 4R 88 1) 1 ) AN 200 kPa B X6 7 () B D1 A8 i [l /N
2% ,400 kPa /INF 3%, A BRI ERE 5 BEAS AR it fin i) S8 g Suosl/ ), S8 8FLE Tt 2) Bl 0 ) AR A 3
FARLEEA 0, N IE 3 PR, Z e IR AR K, 188 1] 7 7 Bl 22 384 R DU SR BN AR | S8 8FL R T B IARE R 3
R AR AR A B AR A5 ) B AR R A SR — A HAE B, IS SRR HEAGR IR oW B 1 4
—H) R (A P P R SR A B B )00 5 S, FE R X 2 S B R B 11 45 17 7 K R 56 G
5 4N D54S100 F/RAERI LA [E S5 07 118 100 kPa 145 fi M 95 525 N 54% BYiREE



% 6 DS , A5 AR B2 515 IR0 i 1 FOAIE B0 L ) B 0 R AT 50 127

250 250
lea%%ﬁ% RFE A
5100 D76SIOO D558200, 200+
200 200
‘ 7 D558400
150 < 150} 100/ ..
£ D543100, ; £ g S
o D76S100 / 7N < 2 D80S400
100 R IDE I 100 + = RV
<~ D555400, 0 e
Vs D80S400 5
50 “{N\. D558200, 50
{*~1_D798200 AL
S A \ ~100 [ D33200, D345100, D765100,
0 ) , 0 . . . D798200
0 100 200 300 400 0 5 10 15 20
oy/kPa (%) (%)
(a) AR T2 (OEISwIIVE TS (o) FRAL ALK R

B3 5 Bb Y R BT U e 45 2R
Fig. 3 The response of calcareous sands in monotonic shear tests
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Tab. 3 Internal friction angles and stress ratios at phase transformation points in monotonic shear tests ( calcareous sands)

D./(%) o.,/kPa ©pr/ (%) @50/ (%) ©) 00/ (%) T/ O
54 100 26.1 36.9 42.8 0.29
55 200 26.1 34.7 41.3 0.25
55 400 26.7 32.0 39.8 0.21
76 100 28.7 40.5 43.6 0.34
79 200 26.7 36.9 42.1 0.29
80 400 28.7 35.4 40.5 0.26
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Fig. 4 The response of medium dense calcareous sand in cyclic shear test
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Fig. 5 The response of dense calcareous sand in shear test
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Fig. 6 Relationships between cyclic stress ratio and cyclic number

of calcareous sand with different relative densities
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Fig. 7 Relationships between cyclic stress ratio and cyclic

number of calcareous and silica sands
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Fig. 8 Relationship between static strengths, dynamic strengths

and cyclic numbers for calcareous and silica sands
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