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Dynamic evolution laws of desiccation cracking of fiber-improved coral silt
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Abstract: The desiccation cracking of soils is a widespread natural phenomenon, the existence of which greatly deteriorates the
engineering properties of soils. There is a lack of engineering materials on coral islands. How to use the locally sourced coral
silt, a potential engineering material, and improve its engineering performance is a key problem that needs to be solved urgently.
The PVA fiber is used to improve the desiccation cracking characteristics of the coral silt. Through the desiccation cracking
tests and the image processing technology, the changing laws of crack parameters, fractal dimension, frequency distribution and
propagation velocity of the coral silt are obtained. Thus, the dynamic evolution laws of desiccation cracking of the coral silt and
the fiber reinforcement effects under different fiber content are obtained. The results show that the incorporation of PVA fibers
improves the overall performance of the coral silt and acts as a bridge, which can hinder the shrinkage of the soils and inhibit
the expansion of desiccation cracks to a certain extent. The cracking criterion of fiber-reinforced soil is obtained, moreover, the
fiber reinforcement mechanism of the coral silt is revealed, which is of great significance to the potential application value of

the coral silt.
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Table 1 Main parameters of samples

Wb WiRERE WnE A4 B RS/
Y mm IKZR % /% (mm X mm)
S1 10 45 0.00
S2 10 45 0.10
S3 10 45 0.25 200200
S4 10 45 0.50
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Fig. 2 Change of water content with elapsed time
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Fig. 3 Initiation and propagation of desiccation cracks in coral silt with different fiber contents
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Fig. 4 Change of crack parameters with elapsed time

JUF LR . WE4 (), (b), (), (d), (g), (h)
P LLE H, ARIAYEBERARE, RBRT SN
ZBRFH. RBRATA . RS, KRR
T AR T ZL I L $5) It 7 B [ Pt il R B A e Y 35 4 o
JEaTRE. BESESBENEM, NIRRT
L R IRR AR DS R MARBR L AT BON R, 5
W RINEN (4 (), (g), (h). RIMAREK
53R ZL PR LG 2 8] (¥ 06 RAE 7 A s S5 (A 9 v O 4
HE E 4 (o) HaTLLEH, &L4EBE T AR,
ZLRRP S5 K B BB ) AR A RO — 5. RBRPH K
FEFERT AR I I, mer4isaE s it g
FHRARKIIGINER, M2 RINEERD, FHBE
A RRRE ST PR F B R, BT RE . R
BRI R EON L, T DU B £F
YEABE I IN, AHRL RT3 K BRI . & 4
(O el RLEH, T, NFEF4ES 8RR T
2R TE E BRI SIS AR &S, TR N4t

e S1WEEAE I (A OV, LBV RFEE e 2=
BTRE. RENBIN, F4EBENE, MMNRE
%ﬂi&ﬁ¢ £k LRI RR, REEB AANF L] £ 2

REAT PR A SRR I R T
Aﬁ\%ﬁmﬁzu&%ﬁﬂww HEFYERBA,
Stz BRI S R AR KN
WEEIGIN . IX W AREL 2T RE AT AR R B I A
PRE, FERERRRE A K 5 T Reke 21— € 1F A,
HE S FECEZMRE I, S5 L AR
R, BAATEREE, AR sE Bk 2 2 — Dk (K
36

I IBHERE T AR BE S RHE I E 2SR
SR FH L BT AR 0 T4 DL SRR L TR BOR ik
R HA R IR R 4RO R —E AR
R BT RN AR R, TR
T RO 3 1 0 AR S SRR R AT B 2R AL
KPR, F3 BRI R, AR T RERTEE R, X



9

X BRI L L V1 o AT DU EAT 25 R84 53 b —FhE
A RBE SIS, WEL 5 (a), (b) HHET L
B, R AR A L T 4R B
I ] (¥ LR BN SE R el TAa0E R
T IR I () A A H A (8T 5 (a)), 1,
LFYERB N X R T AR M 4ERE N . R E
T TR HER S I 1) 0% & il 2 AE AT A L 1, AERRUERT
B —E =5, AIREKE N YL TS &
(RT3 N BN N BTN - SRR 98 BE 2 % 7 R 4R
A E MR

1.8+
15+
]
&
B 121
K
" — . 00
E 09 S1 (10 mm; 0%)
= ) — @ S2 (10 mm; 0.1%)
& | ~ 4 S3 (10 mm; 0.25%)
0619 —¢- 54 (10 mm; 0.5%)
é
1 1 1 1 1 J

03 ;
2000 3000 4000 5000 6000 7000 8000 9000

8] /min
(a)
16
14f . e
= Iu—#é‘-“—‘—' = :‘— )
®12f
&
R 1.0
K
08t - @- S1 (10 mm; 0%)
Nf: - @- 52 (10 mm; 0.1%)
& 069 - A~ $3 (10 mm; 0.25%)
B - o 54 (10 mm; 0.5%)
041,
0.2 1 1 1 1 1 1 J
7000 3000 4000 5000 6000 7000 8000 9000
i [A] /min
(b)

5 Sy RUERBRRTEI (L
Fig. 5 Change of fractal dimension with elapsed time
SR LTI AR 73 TV 4 M B [ B o T 4 B o) i o
TR LB AR (R G N R I O e S 2 4 s 2R 18 N L
BriE (B 6 (a), (b)), HWHEBIFIHRRECK
#, W

b
y=ax (1)
1.6
@ mm
1.4
= AAR:
g ia y=1.2629x0-1126
X - R2=0.9926
% 8 S1 (10 mm; 0%)
& 1.0 e S2 (10 mm; 0.1%)
E A 83 (10 mm; 0.25%)
o8 ¢ 5S4 (10 mm; 0.5%)
: — HAE
06 ' ' '
0 2 4 6 8
KIEHBRH/%
(a)

TIEM, S5 TR e B AR BT 5 1805
1.50
1.35
@1.20 y
2 £
4 = S1(10 mm; 0%)
f&l-% e S2(10 :: 0.1%)
W A S3 (10 mm; 0.25%)
&% 0.90 b ¢S4 (10 mm; 0.5%)
® O ——SHAE —SAE
- —— S3IAE —— SABIAE
060 : 7 3 3
RIHBA/%

(b)
6 RARBRRENHUER K HR
Fig. 6 Relationship between surface crack rate and fractal
dimension
LTI AR 73 TV 4 B 5 3R T R PR R O AR il R AR A
HE, RERESCAELLERTHRAES, FUEE
R —E N, BEE LGS BN .
R H R AT DU R RAL R UK A (1 PR 2
JE o IR T AR W] SR A I ] (1 2R 0 T AT E
(ARIETOESISUSEN S i Rl

=3, 2)
t
L

v]_, = Tt o (3)

A v, v RN RBE SRR B R AR A K
FEREHER, S, Loyl t i 2 a2 A T
MG R B

AP T ATRT Ut R AR B AR AR

= 0751
£
g
g 060F  Peap
£ £, N
B o045k 1 e~ ST~
iﬂﬂ L IV ‘é AN ~
hrad A \A‘L SaE o
i 030F Y 2~
=28 —8-51 (10 mm; 0%) ~ ==
& 015 — @52 (10 mm; 0.1%)
B — 483 (10 mm; 0.25%)
& L¢84 (10 mm;05%)
& 2000 3000 4000 5000 6000 7000 8000 9000

I 8] /min

(a)
~ 175
= °
2 150l Pse-
£ I. 4 \:’\
£ 1257 '/2 /A . \;«‘\
%" 1.00} ., s
TS
z 075} =LV,
ﬁ 0.50 | -8 $1 (10 mm; 0%)" ~ ~ g
W ) — @ S2 (10 mm; 0.1%)
w 025 ~4- 83 (10 mm; 0.25%)
&= — ¢ 54 (10 mm; 0.5%)
0 1 1 1 1 1 1 |

& 2000 3000 4000 5000 6000 7000 8000 9000

B[R] /min

(b)

7 RBLZBRERRSREXFR
Fig. 7 Relationship between propagation velocity of cracks and

elapsed time



1806 Hs

MK ER B IR I I TR 1T, 2R3N 6 3
DK BEAE 5 218 PR At a]— @, FERTIH, A
[F A 4E 358 N R RS RUR B 1 MR KR
Bl RS EARL, ME, REamRKEEEEE
LHYES BN PR, RS R B R R I
AR . B, R IR S s 2B S AR
REBFMREA —E oIk

BEAELFYEB BN, LR T R G (E T8 2R S )
HERRAES (B8 (a)), ZEFAC B I {E s % U 3%
BUABE IS (B8 (b)), ZYRETH IR A3 R [
YRS BRSNS, RS A A AR 0 2 0 B
A5 w3 23 B mrES (&8 (o),
(d)). T HALRR S AR AR AR | R K R AR
RG4S B WAE R EREOC R, )

y=y, +A4e™ @)

e YV ORRBRS AR RE AR, RS KRR
B, x NEHEBE, v, ASRNEE.

e
Q

.'E = S1,52, 83,54
e
—};‘: 0.6 .- -,\
& $2
il
N
& .83
& 05 .
= S S4
g ——
ﬁ 0.4 1 1 1 1 1 ]
0 o0l 02 03 04 05 06
HEBRI%
(a)
187
—=-S1,S2, S3,54
S2 ]
16} — o
/ S
/ S3

—
S
T

~

w2
—_

LB K BEWE B 3/ (mm-min~)

1.2 1 1 1 1 1 ]
0 01 02 03 04 05 06
HYEBEI%

(b)

e
[
=)

= S1,82,53,54
-— #MaE

e

W
Do
=

N #EAR:
. y=0.2069+0.1115¢-6-5373
M R?=0.9846

BB A PSR AR B/ (mm?-min™)
o
[\
*®©

52
0.24 - . 83
"~ s4
e
--------- ']
0.20 L L L L L |
0 01 02 03 04 05 06
HYEBR%
(c)

2o Rk 2023 4E
~ 09
= = S1,82,83,54
g —— BAE
H 08F i
N e -
5| $2 .~ u g3 4
<& Vd
< o6k / BEAK:
@ | y=0.7572-0.2117¢"11:4335¢
g 41 R2=0.9668
ﬁ 0.5 1 1 1 1 1 J
0 01 02 03 04 05 06
HHBRI%
(d)

8 WL BHHEER
Fig. 8 Characteristic propagation velocities of cracks
2.4 WELRERSSHEURE
EILE S IR AT A v] A — E R L
bR RF RS AR B 9 ATLAE L, B
I RITEHE, SRR, AR 4B ERR
B2 B A i L S8 AR T D9 S 3 1 K 3B N B
Lt EES. KRB THERRIR BB, 2R
AL AFAE R TR, 2R S WA R i 4k 45 i) i A A
A, ZREEF KW N, I BRI
JEPRZ AR JE K. B I BT AR
AR IR AR 2R RGP A, 0 T2 2R 70 3 B B2 PR 2R
ZUGP R KT I W RS, X (ARG B A 7y
A TE FEEW AN . BRREY eAE, RETFHKE
MR IR FIREE, BUI, ZRRRAC BEAR AR 73 A5 Vi Bl R A
BEFREARE . AR, WA A, SO K
PGV B G LT 45 BRI gs ), 1 ) R4t
IR — B R ZIA R HIE .

oo
0o

Sooocoocoo
il SN
biihop;iEd



9

TIEN, A ARSI YR 2 B s A AR BT 7T 1807

o oo

HIXH S

A

Sooococococe
SOooocooo
ARG ROaoLoD

(d)
B9 HEKEMESHEWL
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