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Abstract: A series of resonant column tests were conducted on coral sand taken from the Nansha Islands, South

China Sea with different grain gradations. The small-strain shear modulus G, of the coral sands with various

void ratio e with the confining stress of 20~300 kPa was obtained. The influence of coefficients of uniformity

C,, mean particle size ds,, and fines content F. on G, of coral sand was investigated, and the G, formulation for

coral sand was established. For the constant effective confining pressure o), the curve of Gy-¢ moves downward

as the increasing C,, and moves upward as the increasing ds,. The G, firstly decreases and then increases as the

increasing F., and the G, reaches the minimum value for F, of about 20%. The G, prediction equations of

terrigenous sandy and gravelly soils will obviously underestimate the G, value of coral sand. The influence of F.
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on (G, essentially results from the change of C, and ds, for coral sand with various F.. The G, prediction equation

of coral sand related to C, and ds,, which implies the influence of F. on G,, was proposed, and the correction

factor A’ related to the morphology and mineralogy of the particle form of coral sands was incorporated in the

proposed G, prediction equation. The validity of the G, prediction equation was verified by comparing the

measured and predicted G, values of coral sands from different seas.
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Fig. 2 Grain size distribution curves of Nansha coral sand
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Table 1 Properties index of Nansha coral sand, test program and best-fitting parameters of Hardin model
k7B iy S ER RS T
251 R G5 WA LB LE ¢,
C, d5,/mm F./% A/MPa n

Cu-2. 10 2.10 0.55 0 1.123.1.029.0. 943.0. 877 104. 129 0. 446
Cu-2. 47 2.47 0.53 0 1.048.0.947.0. 865.0. 781 88.453 0.507
CU SO 3.27 0.52 0 1.008.0. 910.0.799.0. 776 93. 088 0.524
Cu-5.99 5.99 0.52 0 0.852.0.772.0.693.0. 644 73.332 0.545
Cu-11. 20 11. 20 0.52 0 0.816.0.657.0.617.0. 603 74.680 0.559
D-0. 21 3.05 0.21 0 0.967.0.820.0.679 76.500 0.502
SO* 3.27 0.52 0 1.008.0.910.0.799.0.776 93. 088 0.524
D D-1.05 3.35 1.05 0 1.034.0.945.0. 826 .0. 754 94.718 0.498
D-1.45 2.99 1.45 0 1.081.0.919.0. 853.0. 742 96.167 0.485
D-2.00 3. 26 2.00 0 1.053.0.947.0. 863 102. 496 0.454
SO* 3.27 0.52 0 1.008.0.910.0.799.0. 776 93. 088 0.524
FC-5 4.40 0.49 5 0.852.0.764.0.673 75.865 0.533
FC-10 5.95 0.46 10 0.818.0.726.0.561.0.593 69. 849 0.527
FC FC-15 13.00 0.43 15 0.767.0.694.0. 584 67.599 0.551
FC-20 22.19 0.40 20 0.727.0.653.0.563 65. 377 0.562
FC-30 26. 86 0. 34 30 0.658.0.588.0.513 63.820 0.582
FC-40 26.32 0.27 40 0.663.0.573.0.487 68. 730 0.532

W RREE LR AR T TR (2)F S5 ¥H—0.924,

R TE
56 % 36 B GCTS 2 "I WF A9 TSH-100 [#
T-HH RN ILEREAL, R 4 BT AR RE R R R

1.2

ULSCHRTIS ], [ 45 15 g 3 o O ARl R & G 4% i, 18
FER R 52, TR R FH 4 A 3l 8 1 5% Sk 2EA7
iR, AR B AR ply TS S 0k HE R b i e A R



98 i*'%fz:iﬁlﬁ V%A?E;(“P%SQ) % 45 %
15F L5r WS ™ Cnin L5 5 % Cnin
S Zg” o ——c W o "
12F ., : 12F P 12 ;\‘\.
& 09 \\‘.\\. S09F oot ——o o, —*
Q\: o % - l—-l/. %
- s oo 0.6F ] 06 0.
ﬁOG ~_ -\I\{\.~__ = [} = ~a. . .
= —pg -—
03k Sesa 03 03
— — RSB : . . .
o0 10 0 05 15 2.0 25 0 10 2 e P
AELIRHC, “PHPRIFRd o /mm IRLEEE /%
(a)KIﬁlC\, (b)Z:IEJCISU (¢) Z:Iﬁ]F(,

B3 A R 0 bR

BimEX &AL

Fig.3 Maximum and minimum void ratios of Nansha coral sand and terrigenous sandy and gravelly soils
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Table 2 Summary of the G, empirical equations considering the effect of gradations of granular soils

SCHiR A IR IR BB G AR TEM%#
A/MPa B¢ n

Wichtmann 4! AR (1) 156. 34+ 0. 313C, > 1. 94exp( — 0. 066C,) — 0.40C," "

Menq® B+ R(2) 67.1C, " 1—(dy/20) " 0.48C, %
PN EE 20 57.01 — 5. 88C, —0.98—0.28C, 0.47
Senetakis 217 A Ry #(2) 78.15—9.45C, —0.98— 0. 28C, 0.63
Ll 52. 02 — 3. 04C, —0.98—0.28C, 0.55

Ha Giang %7 P A H(2) 115. 37Lexp( — 0. 107C,) 4.416exp( —0.29C,) 0.421C,” "

2.2 G FWEE
A B C, s BT FXPB B - G I 4 T
3 S (2) 7T 5
G‘):Al(Cu>A2<dso)A3(Fc)g’°-924.

( go,/Pz)m((‘”)u_,(d»,u)n.,( F.) )

KA o 25 CAH R ERE A, n &5 do A R
B PREL Ay i 5 F A I PREL

CUHIKHN ds JLIEAM A, F.=0% , 250 A Fin
M AEfE F 2 C R , 2480 A Bl C, /Y35 K
/0N, HL/ DS ) T 3 2 W e (K 10(a) ) s S8 n bl
C, B 38 T 3G A, HL G K 5 % 7 98 1% (151 10(b) ) .
ZHLA R ARG Rkl

~2.04
A, = 228.85 — 163.37 X W (6)
CZ.O4
=0.56 X —— (7)
"1 0.88 + C2%

D AL EER C LT MR, Fo=0% K D 4l 5%

SERAU A A R0 43 BT AR, BLE AR, A5 2 3 bR
COHEM AL (A/AD R, (n/ny) o A, B ds, B 38 K
LR K (B 10(c) ), mo B s 1 38 KT 2 M s/ ([
10(d)), H itk , ZH0A, n, A RN
A,=0.92+ 0.137d5, (8)
n,=1.02 — 0.065d5, (9)
FCH LMW CMd BB FAAK (K D), [F
FELFC A 50 45 B8 G 10 A Flon 43 JI6E A< A, Fil
n X, REAL T BR C, 0 dsp W 2, 7551 A (A/A,/
A Fng(n/ny/n) M F LR R . AM F A9 R
7 0 A 0 /N (P 10Ce) ), s Bt L TG B S A8 A 4 A (&
10(6)) . F 0% BEAn = 40% , A, Fl ns B 28 4k 5 R
it 5%, WL, M F CA o X R G, 1Y 5
Wi, F 5 0 0] DL 200 o F T IR G, 3% i A AR A
JE R S FAS AT B C T dso 19 B 7, WA T 5 250 3 350
WY G & A=Ak BN, C M0 doy 3 GoR B B & T
F X G IR .

110 -
\ 0.60 - 14
100 |- ° 12 .-
8 o d5=0.52~0.55 mm, F,=0% sl - . ] o___.b--m
= 9o = 03 - S
< ‘o 5 g’ s osp "
5 80 O :; osolL O’ = “ C,=2.99~3.55, F =0%
;§ e L & ; d5g=0.52~0.55 mm, F,=0% = %r
3 B P R - N & i & 04t
A 045 0
N oL i 02
1
50 1 L 1 | 1 ] 040 L1 I 1 L ) 0.0 L 1 1 L 1 ]
1 3 5 ii]’%%iﬁfc 9 11 13 N 3 7 9 11 13 00 04 08 12 16 20 24
FHIFHC, FHEIFHC, TFHPE ey jmm
(a) A-C .
) ArC, () n-C, (¢) Aydsy
14 14 -
141
12 12
12+ s —~
& i s e s e o 5l . ___Oo_______
T 10F-g--0 o s WOpw-m-o-o o o £uopo-g-a-8 i
=S A L ] = < N = B
= o0 a--- S 08 S 08
< B o6f E o6k
& o €,=2.99-3.55, F 0% g ol S oal
04 & 0 0.
® 2] W ool
. 0.0 L L 1 ] 0.0 1 1 L 1 |
0~00 5 0‘4 olx 1‘2 1'6 2‘ 5 2‘4 0 10 30 40 50 0 10 20 30 40 50
X 2 : . - . - o A B 10 KA /0
THBdjmm MRLERF /% MELERF /%
(d) nZ‘d.’m (e) AS-FC (f) 713'F¢

E10 B MEEEIEHRE C,ds T F 3t G, 75 i 485 Y 55 451 B4 22 i

Fig. 10 The influence of properties index C,, ds;, and F. on the parameters of G, prediction equation
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Fig. 11 Comparison between the predicted and measured

G, of coral sand
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Table 3 Index properties of coral sands from different seas
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Fig.12 Comparison between the predicted and

measured G, for coral sands from different seas
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