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Abstract

This study analyzes the impact splitting tensile performance of basalt fiber reinforced seawater
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coral concrete (BFRSCC) using a split Hopkinson pressure bar (SHPB) system. It systematically ex-
plores how fiber content (0%, 0.1%, 0.3%, 0.5%) and impact air pressure (0.14, 0.16, 0.20, 0.22,
0.24 MPa) affect the material’s dynamic mechanical behavior. The results show that BFRSCC has a
significant strain rate strengthening effect, with dynamic tensile strength and energy dissipation
capacity increasing with impact energy. When the fiber content is 0.3%, the overall performance is
optimal, with a quasi-static splitting strength of 3.8 MPa. At the microscopic level, fibers form effi-
cient anchoring at the aggregate interface through mechanical interlocking and chemical bonding,
with no obvious microcracks in the interfacial transition zone. The three-dimensional network struc-
ture of basalt fibers suppresses crack propagation through a hierarchical mechanism of energy dis-
sipation by near-end breakage and intact fiber bundles at the far end. Fibers exceeding 0.3% cause
increased porosity due to agglomeration effects. The study confirms that appropriate basalt fiber
content can significantly enhance the impact resistance of coral concrete, providing a reference for
material design in island and reef protection projects.
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BT E “UFPESRE BRI PRSI S B B, T S A S A A e R K
BR4ES . BERIT R 5 b A8 0 O e BA E R AR R SC[1] . SRTTTz B KRG 1 By e i A BB = . 0K
PR M L I R R A IR B, AR SR RIS s A B BN AT RRSE . RIS SRR, ikl
17k %t 1 (Seawater Coral Concrete, SCC)F% & 2 Fifi Y - BRI AN it BT AL IR 35, O B e AR A% 0
A, NP SZE S AE TR AL . ATk, bR ECE T,

2R AT 44 1 R I K I 31 VR Bk (Basalt fiber-seawater reinforced coral concrete, BFRSCC)/2 LA Fg g 1 ik
WIS B R, INNHEK, BN XA £ 4E[2] (Basalt Fiber, BF), TR E 40k HAZ QR ER
58 v 0 B ) R SR Ll AR R Tl LTRSS ML SR A H T A AR BF 7R VEM I b 1) R 4T
TERPE, High C &5 [31%F BFRP itk & 2 i, 7" 7 BFRSCC M4E B T4 # R Bk i i v st -+
B#AI% 50%, 235 SESEAM AT T, Niu ZE[41FIF T ARG S0 BT« 21 iR 5 P B R 2T 4 S i e 1 25 1 T e ik
T BF F383EHLH] . Nasim Shatarat [5]38 S TGP 50 2 01, DS 21 24 3 11 T2 s ek S0 0 s BEL I B8 132
%, 19%AEFV 40 BF f BFRSCC 7EHE/K R 180 KGR % > 90%. K BF AN saArehxt /4
TRV = (10 B R (e AN il AR B e S 20 AR TE 40.17%F0 61.45%, X 5% T T RE R4 [l AR 2 SRR M A
AR R .

KT BFRSCC A7t 2 5 Hh T H# A J1 25 B 2 AVE 5 THI[6], % FAE BN AS b far 21 19 77 5 B,
5 A B LR A PR RE A 7S M R AR o T SR TRESE MR NG B R BURIATE . AT . RE A
SR B[ 7], MORME Bl R IPTR REREHLE] IR B R VA R M R A% 0. DRI, R
ANRGT BFRSCC E M ki faf #F R B BS ZLR A 12547 R, SR AR RAS 3 R JLad B A . AR TEAFAE . BB
R DL O AL GE I i AR L 3 R S AR 4EVE I ALHI[8], X TR R Hepinbdi v fe . A AR Bt
PR B T AR 25 W TE AR T30 1) 22 4 LA S S (1 B 73 SR TR S I ANMEL[9] -
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Figure 1. Dynamic impact test sample preparation process
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3. B{RESH
3.1. MAFEEEMAEMINGR

NHAIE SHPB SEIG A A R, BT =T BN + RN = @S BFRSCC ifh N
RIS P 2 SR T RAF, RS R AL 1 PR,

3.2. FIREER

MR ISRM VS, 320 PYBS 2O A48 N R AU AT I 3 ORI in 8k B2 B1E[11] . BFRSCC 3585
RN AR RET . K3 RHZRBOR: (KRR (<I0s ) AR — FRABER, oMkt bR
HR(10~15 571) Hy B Lo BS80S )0 B B IR AR, R IS S M 5 5 AR A RS IR s e AR R (> 15
SRR A B, TR} R BT UL I AR A, DL e AR AR T AR FE (R K, Hid B4
RATHEBIYIR AL

3.3. NTERYN

BT =Pk BB ARG 45 1, ANE LT 4E5 2 (0%~0.5%) ) BFRSCC [ /7 - i [a] th R S AR, (5
WA AR N7 I %7 A8 2 T v B K (40 1-0 20N 6.89 s ZE 17.85 sTLIF 4R T14) 59.8%), H.UAAH B 1 35k i
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A AT BB AN s ¢y 2 BT AE T 8 P A% 3
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Figure 2. Stress balance verification chart for four fiber contents at the same strain rate
2. FRINTIERT 4 MetsES S 1N P& IEE
Table 1. SHPB test results of BFRSCC
% 1. BFRSCC K SHPB Uit 55
1-0 0.14 6.89 6.86 9.67 244
1-0 0.16 9.60 11.27 11.80 2.98
1-0 0 3.96 52.7 0.20 14.93 13.52 12.63 3.19
1-0 0.22 16.11 15.84 12.80 3.23
1-0 0.24 17.85 17.55 15.44 3.89
1-1 0.14 6.35 7.29 9.09 2.23
1-1 0.16 9.36 10.98 9.27 2.27
1-1 0.3 4.08 57.5 0.20 14.30 13.53 1111 2.72
1-1 0.22 15.52 1551 13.19 3.23
1-1 0.24 17.63 17.58 13.49 331
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1-3 0.14 6.25 7.24 8.42 1.92
1-3 0.16 9.37 11.31 7.89 1.79
1-3 0.6 4.4 63.7 0.20 14.61 13.84 8.88 2.02
1-3 0.22 16.54 16.21 12.32 2.80
1-3 0.24 18.39 18.70 13.95 3.17
1-5 0.14 6.79 7.41 9.54 211
1-5 0.16 9.81 1131 10.17 2.25
1-5 0.9 4.53 58.6 0.20 14.46 14.52 13.10 2.89
1-5 0.22 16.02 15.83 13.60 3.01
1-5 0.24 18.90 18.90 15.07 3.33
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Figure 3. Failure mode of dynamic splitting samples
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Figure 4. Stress-time curves of samples with different BF contents at different strain rates

& 4. REIRZEETRE BF @ AR 71 - BHZhs

3.4. SEM M R &5 44

1L ZRAEALESESRERRRN

ZUE AR BE RS AR 7 i B il R B A B2, & 7 R Elh(a)Bos, fELF4ES RN 0%
W, RIMEREETT + GBI RRFIE . X2 AR PR R 52 47 DX S5 1) B 7 48 2 3 W) s R 4 T 47
JERENTZGE, FREEHFE T KMo BERG, FRRN AL UAGERFIR BN 70 e, RIhfE 32
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Figure 6. (a) Effect of strain rate on the peak stress of BFRCSC; (b) Effect of strain rate on the DIF of BFRCSC
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Table 2. Linear fit results of the DIF function
7 2. DIF BHMEMIEHER
Specimen BF content (%) Function R?
1-0 0 DIF =0.51396 + 2.680291g & 0.94957
1-1 0.1 DIF =0.75783+2.01839Ig & 0.94469
1-3 0.3 DIF =0.30231+ 2.037961g & 0.78706
1-5 05 DIF =0.59588 + 2.04838Ig & 0.97502
DOI: 10.12677/hjce.2026.159231 146 T AT


https://doi.org/10.12677/hjce.2026.159231

ML

Figure 7. Different fiber content and crack development
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