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I nvestigation of interlocking mechanism of calcareous soil
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Abstract: The interlocking effect of calcareous soil due to irregular particle shapes increases the shear strength markedly under
shearing. To investigate the interlocking mechanism of calcareous soil, a series of triaxial tests were carried out for different particle
size under consolidation undrained and consolidated drained conditions. Particle shape analysis was also conducted to reveal the
formation mechanism and appearance of occlusal force of calcareous soil. The test results show that: i) irregular shape is the essential
reason of the occlusion of calcareous soil particles; ii) The difference in the content of particles in different shapes in calcareous soil
with different particle size results in different values of occlusal force; iii)the occlusal force of calcareous soil is obviously affected by
the stress level. Under low confining pressure, the occlusal action causes dilatancy and increases the internal friction angle, conversely,
under high confining pressure, the occlusal action causes particle breakage, raises cohesion, and reduces the internal friction Angle.
The occlusion of calcareous soil has obvious enhancement on strength. Therefore, the occlusion of calcareous soil should be
considered in engineering design work of coral reef.

Keywor ds: calcareous soil; shear strength; particle occlusion; shear dilation; particle breakage
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Tablel Index parametersof Calcareous soils

Rt Panin P

/ mm /(glem®) /(g Gnin - G
<0.075 111 145 273 088 146
0.075 0~0.250 1.08 130 273 110 153
0.250~0.500 0.93 18 273 132 194
0.500~1.000 0.86 17 273 133 217
1.000~2.000 0.83 120 273 128 229
2.000~5.000 0.80 133 273 106 241
5.000~10.000 0.80 132 273 107 241

RV IR P BT SR SRR HEK SRR
KE, DIRFRAR AR et 9, 4y BT
T EHE S K (CD) A= A E 45 AN HE KGR 5
(CU)o AT N0 61.8 mmx120.0 mm. RFEAY
WS FKR. SRR ESHNE 2.
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Table2 Test scheme of calcareous soil
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Fig.1 Grain sizedistribution of calcareous soil
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Fig.2 Different particle size calcareous soils
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Fig.3 CD test curvesof calcareous soil with
different particle sizes
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Fig4 CU test curvesof calcareous sail
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Fig.5 Srength fitting curve of calcareous soil
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Fig.6 Effectiveinternal friction angle of CD/CU testsfor
calcareous soil with different particle sizes

MEE R HRIARTE 0.075~5 mm XA, &RigH
(11 = RiAR 56 R BN AR, BB 5 5 H bR AR A2 AR
LR A — 3. X ER 4 Wik B A B B A
FUMFEAR, BUUIEFE b SRR ¢ i, BIEIAS L
ML RBORL A e &y BERE . Gl 6 s, HEK 2%
T cHEAHK KM T KRR 2, FESHKEET
IRIFH c {EAE 38~56 kPa 2 [A], Tf[H 25 ANHEK &1
TR c AR ELEUD, KRZITE 8~16 kPa. 7E[H
SEHEKOR AR T Bl A RLAE AT 5 P R £ SR 08/ N
s, R RAEE 45 A HEK S AT T A AN BEE AR A
BN,

RIARAE 5~10 mm B, RHEK T o 58,
MHEK AT @ B, X AT LA 3 IR 8L - AR
KABERRE. BHEK (CD) &4, M-
AL JUT R, BRI R AR, R
BUPLR — N WA B sk i A K (CuD
A A RUR g B AE K R BB B OK
31, K W BT U] AR RN R 2R R ZLR sh Al E RS
TERTURL B HES 1 3 R R BCBCR e S A
3.3 FRIR AT

S A M@ 0 2 mm PR 4 5 ok ik
TG R B, SR R AT 43 4 Rl AL
FER, BUNERR. giERR. RRAIECIR . R
T4 R R RTINS R
WORL B 3 BURRAE . ARIEARRTE TSN, TEAFIRL
A58 HHVEG JR - ORE PR EE A TR AR BA (R FEAS [FI L
e, BT RN, AR AN [F AR
FE) o5 He A B AR 6 0.25~10 mm (AN R,
BEALEEL 100 />R AT R GerE, Has Bk
3o HHTFHURAI G AR IR SR AT ARARL, 76 H 26 1F T



1006 e +

b 2018 4

ATy HE, kgt d R R P HON R
K7 ATLLE Y, BORBTRLA 70 3, A ROBRLA 2R B
W, EE, BCIRS R IRAORE 575 5 2 SRR [
o FAN BRSO — 48R R 5 HoAh 4
FERSPMZERCR, Bk, 7252 /1 SR 5.
R 3 AR & ERER AR AL % R W] UG
B, KRARES 4, A RATECIRBURL ) SR A L]
WK, AE A RORLZ TR1 AR 25 1H B R 5] 2L
FEBY DL R A RORE e A TS AN BT AR RN, A 470 B o
FEWIRR R . FN, AR SRR %2 71 )5 A 5
WRE, RICBEERARAL D, RS BRI & #E
Hr gL o

#3 WHREAFRBRRNE 2 &8
Table3 Percent of different shapes of calcareous
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- A FBRLIR & 4 %
Fif%/ mm -
AR BUN NN

5~10 18 16 66
2~5 33 10 57
1~2 1 5 84
0.5~1.0 8 0 92
0.25~0.50 9 0 91
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Fig.7 Different shapes of calcareous soil particles
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Table4 Strength parametersof calcareous soil in

different stages
o FBIE M 25, 50, 75, 100 kPa  [HJE4 50, 75, 100, 200 kPa
¢/ kPa o /() ¢/ kPa o)
Jee R s 0.42 46.51 3.60 45.54
Lf%g 1.02 51.31 47.62 .73
W A 29.87 47.34 48.55 44.10
BRARNAE  6.34 4321 6.77 42.77
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