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Development model of excess pore pressure for geogrid reinforced coral sand based
on strain characteristics
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Abstract: The accumulation of excess pore pressure in coral sand under seismic loading until liquefaction is a key factor
leading to structural damage. A series of undrained cyclic triaxial tests were conducted in this study to investigate the effects of
geogrid reinforcement layer, relative density (Dr) and cyclic stress ratio (CSR) on the development of excess pore pressure and
axial strain in reinforced coral sand. The results indicate that geogrid reinforcement as well as an increase in the number of
geogrid layers reduce the development rate of excess pore pressure and axial strain, thereby improving the liquefaction
resistance of coral sand. The pore pressure of coral sand is much higher than that of siliceous sand under the same cyclic
vibration ratio, and the pore pressure development curve of reinforced coral sand gradually transitions from an S-type to a
hyperbolic type with the increase of cyclic stress ratio, thus the classic Seed pore pressure stress model is difficult to describe its
pore pressure development trend. Based on the above findings, a strain-based excess pore pressure development model for
geogrid-reinforced coral sand is proposed. This model accurately predicts the development trend of excess pore pressure in
reinforced coral sand under different Dr and CSR, which provides a theoretical basis for the seismic design of infrastructure and
stability analysis using effective stress in coral sand island reef area of the South China Sea.
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Fig.9 Comparison of the measured development pattern of
excess pore pressure ratio and the fitting results of different
models for reinforced coral sand at Dr=85%

DRE— 20 3 W Bt R AL S AR R R AE AN ]
D @M, R (5 STFMEi i r-eoa
SR AT NG 0. B 10 XfEE 720 (B) il
ro B 5 G SE ry (6. BRI, TR A SE I
Wy BERCT, WA H R L s AR R A A [
D KRR

1.0 g
0.8} '?@5‘
»

J D,Zm%
06T & CSR=0.21
= §4 A < CSR=0.24
= B> CSR=0.27

04} 56 © CSR=0.30

? D,=50% D,=85%
DA 4 © m CSR=0.15 +* CSR=0.24
02l < ® CSR=0.18 @ CSR=0.27
9B A CSR=021 @ CSR=0.30
y=x ¥ CSR=024 + CSR=0.33

0.0 1 1 1 1

0.0 0.2 0.4 0.6 0.8 1.0

e
B 10 LR R AL G A )
Fig.10 Excess pore pressure model fitting results
Bl 11 N2 B IER S E A (BRI AxDp) FIZ 41 B
5 CSR Xk #KE. HE 11 (@) A, 7E45%E D F,
SR A<D, FEARANEZ CSR 5EMm, nI AN 2. 4k,
BMSH A S D KR RRN:
A=0.8661-D, o (6)
MK 11 (b 7T, Z% B N5 EVEAHKHH
e, WA RS FTE B=0.13. N4 —RIEA
7] Dy A1 CSR N INIAD ri-coa K HR, KA (6)

0 1 L 1 L 1 L 1 L 1 L 1 L 1
015 048 021 024 027 030 033
AR FEECSR

(a) EEIZIEMSHA

2.0
v D=50%
D,=70%
15+ D,=85%
o 10}
=
=
;%\ 05k B=0.13
e Y Y _G___4
00}V
_05 1 " 1 " 1 " 1 " 1 " 1 " 1
015 018 021 024 027 030 033
PEIR N J7HECSR
(b) %8B

] 11 Z40 A<Dy Fll B-IE3E S 77 b o6 SR 26
Fig.11 Relationship curves of parameter AxDr and B-cyclic
stress ratio
K12 25 70 (7) T 3 5 e Se i s
HIXSEE . HIPEIPT I, Pt A T AR AR f R
FLS A R ASE R AT 5y s T I g I B RS vy A S
o



HBRE} 2% http://www. earth-science. net B %

1.0 BV e o
—_ A
e R?=0.81
» A
| [ ]
08 "/,
i
= -
506 B
=) pA
= a !
$E g4l %
e o
n R E
! - =3 (7) WiMllta%s = CSR=0.15
02F 1 e CSR=0.18
I A CSR=021
| CSR=0.24
0.0 1 1 1 1
0 1 2 3 4 5
KUl 1] 19738 e 0 /%6
(a) D,=50%
1.0 A
N Lo R?=0.83
n
08 AR
/
} 5 Y
So06f }
H 8
—3
= N
5@ 0.4} 3
f I HR
- =3 (7 TilE%s = CSR=0.21
02} L e CSR=0.24
® A CSR=0.27
I CSR=0.30
0.0 Il 1 1 1 1
0 1 2 3 4 5
KU b 1] 1928 e 0 /%6
(b) D,=70%
1.0 O -:— _A_ : _______
& A~ R’=0.85
./A
i
08} .
n
S o06f n
55 @
= ]
2
%04- Y
* e
1 - =3 (7)) TE% = CSR=0.24
0.2} | e CSR=0.27
' A CSR=0.30
CSR=0.33
0.0 l 1 1 1 1
0 1 2 3 4 5
KU b 1] J97 28 e 0/ %0
(c) D,=85%
& 12 BB LS B~ U il 1) S AR 56 28 1% 56 HHiE AR T s 24
pagEd=]

Fig.12 Comparison of test data and predicted trend of excess

pore pressure ratio-double-amplitude axial strain relationship
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