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Abstract: In the construction of islands and reefs in the South China Sea, calcareous sand is an easily
obtained raw material, but it also has disadvantages of being porous and fragile. To ensure the safety
and stability of the construction of islands and reefs, the MICP-solidified calcareous sand samples are
designed to undergo immersion tests and dry-wet cycles in seawater and pure water respectively to ex-
plore the durability of MICP-solidified calcareous sand samples in different environments and treatment
methods. The results show that: (1) the MICP-solidified calcareous sand has good erosion resistance,
which effectively improves with the increase of reinforcement rounds. It deteriorates the fastest in seawa-
ter dry-wet cycles and the slowest when immersed in pure water; (2) both immersion tests and dry-wet
cycles can adversely affect the durability of the samples, and the degradation of the dry-wet cycles is
greater; (3) when controlling variables, the durability of the samples in seawater is worse than that in
pure water.
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Fig. 1 Grading curve of calcareous sand sample
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Tab. 1 Artificial seawater composition and content

NaCl MgCl, NaSO, CaCl, NaHCO, HBr KCI H,BO,
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Fig. 4 Mass loss under different treatment cycles

A ETT AR, 28 30 A8 b HH G RE | FE TR K
PREE T 19 0T 2 450 2K B8 /8 T Atk I8 PR 5% AH [
B R T IR P F S 1 BT i R 2 1 8
RUAC TR, AL FRFE W N 30 B, MK - TR 4R
FERY BRI RN 2. 27% , HoAH b il K — 3= 0 41 1Y
1.52% /=5 T 0. 75% ; 1 HoAH e 4K -T2 1Y
1.93% AN H 0. 34% , BV il 78 H )| A [i) Ak B
7 2O BT 2 R A SE ) LU AN [R] R BE B A W I

EIREE P Ak F RO [A] fE  ELAEAS
Jb = el LA AR O 32, RS R TR
G20 bR A IR R | 38 o ) 55 00 R kR
25 fib 2 (R (R B 245 ol K 245 A 559 1) 38 A0 A A Tl A
TRIVE , AE 4l K IR BRI K 3R 5T R 4y B 5 T
1. 42%F 1. 52% W et i 2% o XRE R B HESC
SAERRLE AL = A RN T, 1 UK 7 R A R
W2 R AETE T RIE R LR,

FETAEAAE R, R b T 0K Fn gt T 1
PEFE T BT I 475 B b Ok 23 7 A2 — 5 1Y i
JiK, 45 A H) 2% 30 R He 1V 7 5 WK B, T 8 45 T
(AW RE T 23 i 5 Y B AR B B8 5 TR B, Tk

L A5/ FH 1 il TR 65 445 i , AL AE R B2 1) T 040 246
YERAF 65 BRb 0R: 22 [ f B0C 245 3% 7 1) 557 , £ &8 7™
A= 5855 P D FLBRAB A o] BB S S T LT FLRR, i — 25
RESRE I R R, E—RIRIIEIE R, X Fh
RSB IR, 3R A SR A 7B, BT LA
Fb I3 9 Ah B SR i A A R B K AR 4l K
IRBERNEEAK A 3 53 i T 1. 93% Fil 2. 27% 1Y it
Ci N

WLEE AL BES B3R R I, 28 T IR B Ak 2R
102 T 3URE N B 4 4% 1) SE i kR 4 xR
B2 T IR, FEE Tt AR PR R Z LR
FIK D ARWIZE K, FERZ LB B AN E T3k,
TRE BB VS AN W ) % 2 H, 2R R B S
T BB 2 X RE 2 K 25 Ak, 18 PR VR T kR
RIZIEETI T KA
2.1.2  JoBRAT R

SN BT 5 A 27 A AR, & R G
AR 4 Hs 5 P8 i Ak 33 T 9 7 3 AS T R A1, 1T 10
e R A LURE AR T R A A, 3R B 30 SR 1R
ENE R T N S R R I Tae & 3 R v = 2 W
BRI A 388 ) 1A 48 o 728 A 1 B A 2% il
B 5, R B, 45 A e R K IR BT T
T RGP AL B R FETE 30 AR R IS SR LT
[ 667. 12 kPa, B0 M 35% ; 11 467K H iR ¥ (13
FETE 30 42 8 015 98 BE )5l 843. 32 kPa, FE IR 24
20%, 830 FeAbPRE WS, A R Ab 3 =R K
PR (A5 68 2 B R F i K IR B | 1 AH R 3R B8 R
TARAE AL R R R TIRIEA, X —
FRUAEE 5 R R AR N

1200
—e— 4AliK-THE

o 100K —*— M- T
= — AK-B
2ol
i 11000 e MR-
900 -
35 \:\‘_ e
é_‘_‘( 800 | = ===
R

700

600 1 1 1

1 1 Il
0 5 10 15 20 25 30
bisEyER I

5 AR AL E A R 69 e BR T 58
Fig. 5 Unconfined compressive strength under

different treatment cycles

AT SR LURE, A R PR 45 5 E0AY 5i E 22
SRR (HAE T N8 P I BR8P 2K e 3 A



514

VRS  MICP I [ 5% ST RD A i A LR AT 33

FIES, 430 ARG, RS R K
WG 5 AR A EE 5 2 22 M8l 36.5 kPa, T1RA
AR T AN [] 21 58 09 5 B 22 {8 /&1 X 106. 3 kPa,
B I T K AR LR R 1 SR R R S A I
PR TR B 25 IR T R B 3 R I T R A
B I TE H 25 AT 5 | 1) T 2 A5 T K 3R
BT 4 AR TR T 2l KRB

B Z IR AT, K s gk T LR 48588 A
TR T L N BB, TV 12 A 2 TR S5 A
7 [0 JHE 55 AR BB 45, MITCP AN 58 4 S g 77 A B AN RUE
EEE YIAEF K A BE N T 45 5 WA, {1 45 76 g 7K 3F
BRI A iR AR T Ak SR AT
VAR FAE T 1aURE 52 T AL 38 Y 3K 2 A
8 AR N 7 & I s B K (R IR VN i
FAERE IR, R TRE R 2Z N AELE, B4
SARNWTY R, AT X L Bt P8 B 7 A T S R
A F1 2 A5 FL B R 4 4 N 2 BRI
K AR B B R R 220 I, $h 45 S i OF B
NGB 2 b i i & IR A 2 OR WG
HuJIERAE IR | e 24 T 208 K BT T 1Lk
EiE N 2 A

2.2 AEMERR TR A RIS

P BRI AT 0, 28 MICP i 1 ) fA 5k R 45
FELETRG K R BE o 47 T 12406 2R 04 45 10 72 0 o
Ko AAHTAS ] R 4 v Xt 465 Joi b R i R 1k i
ISR BT INE AR 12,24 36 48 52 BYTI A
PRI, AR FE B 1.5.10,20 30 %, il g ki)
20 iR, FEATIRFE BB = A FATRE g H T i
2R 55 TC B B 0 i BB TR 6 SR T,

2.40

——121R
| —=—24K
2.00 367K

—>— 481k

BB
= & 2

e
~
S

"
&

r, 4

0 5 10 15 20 25 30
AR S/

K6 A RIITERE U i 45 2k 2R

Fig. 6 Mass loss after different reinforcement rounds
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