HAdk %2 A A & Vol. 44 No.2
202454 R JOURNAL OF CHINA & FOREIGN HIGHWAY Apr. 2024

DOI:10.14048/j.issn.1671-2579. 2024.02.015 XEHS:1671-2579(2024)02-0138-10

PVA £ MR IR R + 835 1 2 M R %

}ai& ,'1“,721:57]9}; My%BIﬁdﬁﬁlyﬁrﬁﬁi]!gi*zl /\?!1:%375111:\@2'5]
(LR AR TS Jy 22z be W F MR 41110552818 Ko B TRESABE , BIM KU 410082;
3R VDI TR Al as i TR B, W KT 410114)

FEE g om M ER B+ 10 R Re X AT T SRR IR BT AR R B4 4(0.0.5% 1% . 1.5% 1 2%0) £ T (1
SR, IR H A& R 100 mm 1943 3 30 4 AT IF o8 HAE 4 R R AR R T s Rt gE . R EW . BAE
T 21 4k g U] 4 v VR R - S B T B 5 B BT R0 B 5 ) A8 ) A a0 2 T IR g LA A N A ER AN L A
ZF Yt Ji5 R 1 5 B0 25 1 iR TR o B A 0 AU 3 R AR A AT 4B o 1.5 BB TR AN AR A AE TR R B TR
M EFERR IR AR I 0 b B IRBE - BN AS S e M

555 3R) A B K TR BE L 5 IR ZRIR AT 4k s whili SR 45 T 2 M e 5 I AR R

HmESES U414 XEAARERD A

Experimental Study on Static and Dynamic Mechanical Properties of

PVA Fiber-Reinforced Coral Concrete
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Changsha University of Science & Technology, Changsha, Hunan 410114, China)

Abstract: To enhance the mechanical properties of coral concrete, static mechanical tests were conducted at
five polyvinyl alcohol fiber volume fractions (0,0.5%, 1%, 1.5% and 2%). The impact compression properties
were investigated under four strain rates using a split Hopkinson pressure bar with a diameter of 100 mm. The
results show that the incorporation of an appropriate number of fibers can significantly improve the static
compressive strength and splitting tensile strength of concrete. Dynamic mechanical tests show that coral
concrete has an obvious strain rate effect, and the incorporation of fibers can improve the sensitivity of the
dynamic reinforcement factor to strain rate, with the reinforcement effect becoming saturated at 1.5% of fiber
incorporation. The fibers serve to crack resistance and energy dissipation in concrete and can significantly
improve the concrete damage morphology and impact toughness.
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rate effect

0 3= o A RS TR 32 B 0 B 2 A A
- DK B 2 4 2 2 00 KR A I R T
B4 i T A TR AR R XH IR R DR, R RSO 1 SRR A PR PR 1 9

I 5 B #:2023-12-01

E®WA:MmAEZTITHH (45 :21C0065)

EE B AR S LT E E-mail : 745622059@qq.com
HEEMEE BN, B #8244 F 1 E-mail : longzl @xtu.edu.cn



% 2

Rl 3, ¥ PVAH BMBERMRBELHHSHFRERBAR 139

T REE AR R A% Gt Rt e K AR TR K S T K B R
#E 1 (Seawater Coral Aggregate Concrete, SCAC) H
AU I AT R a7 o AR, AR 2RI R S TR
S 2% B BB VR B A AR P N BT R4y Al AT
s

3 R B A AR R 5 AR K R R Y
RO DRI 7 S TR O - BF 9 ) S e A R R &1
T30 MPa, Al & T RS, BE & OF 58 %
A B VR BE A iR RE R A BT AR T A (R R SR O
4 A B RS A TR R AT B o kA5 ey 8 TE A TS
I3 WM RE 1 & FE B AR L 4B AEF 48 TT DUA B4R
IR EE E P Shteh itk RE . B R R Y 1 0
DI I R o SN (ST SN 3 S
YT BREF YT KR AR Y AR

R 2l (Polyvinyl Alcohol, PV A ) £F 4k ifif J& 1th
PRSI, L VR R O RN IE LR R0 3~4 %, JF HAEIR
B bl DLy 51, BT R R R4S R e L ] % 18
FH T KR BE L b B E A A8 D, Wang
PR SE TR i PVA S 4 (R B 5 0~0.3%)
WX W m, KRR B 7B T,
PVAZF 4% SCAC (#5257 2 PE RE HE o AOR 248 T
WA, Frl &8 PVA SR 48 Hog A3 5
W58 o A SCHUR HARBUB B 0~200 B PVA 27 4E
Xt SCAC #EATEME, 98 PV A £F 4%t SCAC S hi &
5o FE R AT i B 1R S, O T 42 100 mm Y
4y 85 AU 4 2% B #F (Split Hopkinson Pressure Bar,
SHPB)#EAT 44> [6] )i 42 A& 14 vh i i 4 1050, % 51 1)
PR BB VR B - ) AIF oY B B S

1 RBMH R XA

AR 5T R 00 SR ) 3 A A S M A k)
W20 A R AR R K U R K REK BT
KN T KA S PVA £ 4
1.1 WEigER

TS KSR B T T I i %) U AT A T
Mgt B 3 575 43, HL%8 B g 2.57 g/em® K F K 10.9% |
P9 R 3.8 MPa, H iR 4R R KR A2 R M i
10 mm.  H T 4020 i e % B i 26 - i 3 A 4%
KRR, T R A FL A 9 e th £, an &l 1R .

1.2 RRgEHE
A G BT B & A LA PLOS52.5 9% 35 38 Ak iR £

IKUE T P BEIR S5 G i Rk K, 45 B A R
AT 1R
100
80}

60+

3 1 % /%

401

20F

s 4 3 2 1 0
BLAE /mm
E1 FHEL B R il
Figure 1 Sieving through rate of coral fine aggregate
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Table 1 Chemical specifications of cementitious materials

iz /% Ho R/

MR Ca0 ALO, Si0, Fe,0, MgO SO, 44t (m’ kg ")

KU 56.77 590 20.86 3.61 3.50 2.43 1.16 385
WK 2.23 14.45 73.07 2.76 0.96 0.82 3.84 —
K 0.60 1.30 93.50 0.90 0.50 0.10 1.77 —

Bl 34.63 16.02 28.04 1.22 5.94 0.32 2.88 —

1.3 PVA L4
AWEFE T PVA 214y H AR 77 By REC15X
12PVA £F 4 A6 T v [ 7= PVA 21 4 % 2F 4 ok i
W, A S e iR e b i S 5o & 2
i
x2 PVAFHEMEESH

Table 2 Performance parameters of PVA fiber

R/ KB/ HAR/ [IRE S WA A Y
(gecm™?) mm pm GPa MPa
1.3 12 39 42 1600

14 ATIigK
A5 N T K AR 4 55 A B 2 ASTM D
1141—2003 B il , H 32 2 AL 2 4 W36 3.
R3I ALBKELFEABBS

Table 3 Chemical composition of artificial seawater kg/m’

NaCl MgCl, « 6H,O Na,SO, CaCl, KCl

24.5 11.1 4.1 1.2 0.7
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LU BC A L IR 4 B, O T il £F 2 B A IR e
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Table 4 Mix proportions of coral concrete reinforced with different PVA fiber contents

MR/ (kg m™?) o4/
sy
KU BB B RER WIEY MEIA sk Ak %

PVASCAC-0 650 150 100 50 700 300 9.3 266 0
PVASCAC-0.5 650 150 100 50 700 300 9.3 266 0.5
PVASCAC-1.0 650 150 100 50 700 300 9.3 266 1.0
PVASCAC-1.5 650 150 100 50 700 300 9.3 266 1.5
PVASCAC-2.0 650 150 100 50 700 300 9.3 266 2.0

(b) s 18E
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Figure 2 Morphologies of PVA fibers
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Figure 3 Cylindrical test block grinding tool
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Figure 4 Morphology of specimen before and

after grinding
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Figure 5 Relationship between compressive

strength and fiber admixture
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Figure 6 Failure patterns of cube samples
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Figure 7 Relationship between splitting tensile strength

and fiber content
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Figure 8 Split Hopkinson pressure bar apparatus
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Figure 9 Verification of stress balance
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Figure 10 Stress-strain curves
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Table 5 Fitted results of fy,;

B S a b R? U/ (s )
0 1.256 73 —1.068 87 0.98 52.07~186.62
0.5 1.182 39 —0.846 33 0.95 50.63~204.55
1.0 1.447 78 —1.377 36 0.92 52.10~198.42
1.5 1.869 76 —2.124 59 0.97 50.32~182.18
2.0 1.807 78 —2.134 75 0.99 62.11~203.72
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Figure 11 Failure patterns of PVASCAC under similar impact pressure
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Figure 12 Quantitative analysis of PVASCAC crushing products
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Figure 13 Relationship between PVASCAC impact

toughness and strain rate
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