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Flexural Toughness of Basalt Fiber Bar Polymer Concrete

CUI Sheng’ai’, XU Lilin, RAO Jiarui, CAO Zhuoying

(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The impact of the fiber reinforcement index (I) of basalt fiber bars (BFB) on the toughness index
Ty,1) (1) of basalt fiber bar polymer concrete (BFB-PC) was investigated. The relationship between Ty, ,,(n) and
crack morphology was discussed by fractal theory. A calculation model of flexural toughness was established. The
results indicate that, compared to PC without BFB, when I, is 90.0, BFB has the best toughening effect on BFB-PC,
and the flexural toughness of BFB-PC is increased by 8.39 times. The toughening thresholds of BFB are I,—37.5
and I;=90.0. When the I is the same, T,.,,,(n) of BFB-PC with the polymer-cement ratio of 0.06 is higher
than that of concrete without polymer. The crack morphology becomes more complicated with the increases of
I, and T, ., (n) has a quadratic function relationship with the fractal dimension of the crack. The model accurately
expresses the toughening effect of BFB on PC beams, and the relative error between the experimental and theoretical
values is less than 15.00%.

Key words: polymer concrete; basalt fiber bar; fiber reinforcement index; toughness index; fractal dimension

YD Kk e ik Bk + i B AU R G W IR B £
(PC)J™ iz B T HEK & 48 . BF il Bl 3¢ )2 45
B R G W Re AR HE K e K AL L i PC B
PR A g 2 PR RE X — 7 1A DT R A B e
fili PC PN ¥ o 28 B0 55 0% T3 B v gl A, 5 — J5 T AT
fie 55 3 4 Wy 14 ok S Al B R A OCT E

YR H 391 :2023-02-245 1417 H 191 :2023-04-03

5 A R TS B PC B Sy R T I
BB VAT I K A A5 A T A A L £
i 61.2% A 63.3%. UL, IR 7 o3t PC A9 B, 48
RSN

1B SR Y R R 1 AL G BRI ) R
LT e i R AR B L (AP B R AR L TR B A

AW H EHRE A KRS W B H (52278277) 5 U )1 4 B PR BF QA 7B B (2023YFHO0061) 5 A 46 15 BL 4 11 %) 358 |
(2021-YF05-00138-SN) ; tfr s i A SE ARl 55 5% By 30t H (2682021GF020)
e GEIMER) 48 2% (1981—) , % INZR 9% BN, V4 I 303 K4 02, 1+ A4 0, 18- . E-mail : shengai_cui@126.com



100 jeis

WM B % W

527 %

K AR O T L, £F dE R EOF L T AR e
JL B 43 g 7, 27 A ) B H2 4 FH BEL L T A b g
SO R 5 16 22 W2 T b, 2 4 38 g 0 o) 3 A b
ZLL0IY K R Bt v L 0 R R 1 RE L KR AR 4
B (BFB) & —Fi & 0 IR PR £F 4, FL M A5 i A Bt o
SR P A N TR AR A R 1 R A R
B PR Ik B0 0 (E 7 RS 0 A B 0 Bk Ay iR R
FEPE

YT, AR SRR TN R R K L me/ me (T
Fb, SCH VB R B i | HGOE S5 R R B 1 B A1 38 O R
BT R MLAG T LR AFEERS
PR % + (BFB-PC) By & #h Bk, 73 87 1 L4 47
PEFEAR Ty () (n 20y K 45 2F 4 38 1 068 1L 17 28 %)
PeRE I AR5 B0 B RZ I AR IE T T (0) 5 24 TR 5 1Y
KR RS T BFB-PC YA il B vk A 8, DL
h R A Y IR SR A S AR

1 iRIE
1.1 EMESES kit

KPE(C) A PO 42,5330 kEFRER K U8 5 B kA 4H
FERLE 2.7 AR (S) L 1T X RAE W (P) R
TR, B o 50% , FhE R 2 300 mPa-s;
FCDA) by 5 Bk oo P ek T A0, F sk 2 I T 2R 2L
BT SRS 5 WK A 0K 3R 25 % DL 1) 3
FR TR UK FERIK (W) 2l | koK RE K (SF) 9 SIO,
TN 96.04% IR (CP) Y Si0,  ALO,Fl Fe,O, 1Y &
S 82.45% .BFB Hi 400 4R 2 ik 45 4T 4k . 22 FIA g
WEAR, KE 1215 mm, R N 0.4 mm, B
2 000 kg/m’, $T $L 58 & K 2 300 MPa. i &
BFEB-PC i m,/me 2} 0.0.06, BE#E H Ry 0.33, K % He
9 0.35,BFB AT 8 o 026 1% .2% 3%, &
REEH S WOKFI B 1.8% , 5k K M MEk B 8
W BER R 5.0 % . BFB-PC B R & b WL 2 1.

%®1 BFB-PCHIELALL
Table 1 Mix proportions of BFB-PC
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Mix proportion/(kg-m ™ °)

Specimen o/ % [/mm
C S SF CP P 0 DA BFB
POBO 0 432.00  1440.00 24.00 24.00 0 168. 00 0.48 0
POB1-12/15 1 12,15 432.00  1440.00 24.00 24.00 0 168. 00 0.48 20. 00
POB2-12/15 2 12,15 432.00  1440.00 24.00 24.00 0 168. 00 0.48 40.00
POB3-12/15 3 12,15 432.00  1440.00 24.00 24.00 0 168. 00 0.48 60. 00
P6BO 0 432.00  1440.00 24.00 24.00 57.60 139. 20 0.48 0
P6B1-12/15 1 12,15 432.00  1440.00 24.00 24.00 57.60 139. 20 0.48 20. 00
P6B2-12/15 2 12,15 432.00  1440.00 24.00 24.00 57.60 139. 20 0.48 40.00
P6B3-12/15 3 12,15 432.00  1440.00 24.00 24.00 57.60 139. 20 0.48 60. 00
1.2 KA E 4 NIV
120 B R T 2 BRIV

V5 BEDB B 5E M R K b A B P N B FE
MOENR A ¥ 5] B4R 4t 53 WS |, G218 A & ok T
2 30O I M ) K L B R SF Sl 40 mm X
40 mm X 160 mm B b il 4, 5 55 12 A%
JK B 97 1k K Ay B e .24 hS SRBARR HE SR B A
FPETAPUE P AN AR IR EHE R
1.2.2 PO i se

DO A il R AL 2 TR v R R A2 T 1
B, AT U M R AT A e SR K e S A R R
5l U E R G R E R 3, 28 dL AR i
CECS 13—2009¢ £F 4 1 ¢ + i 55 77 s 1fE ) 47 1Y
A2 R G 6 RTM305D & i AL 4% il v 1 J7 fig
IRIGHLIN 2, I 2k 38 % K 0.1 mm /min, F1 FH i 25 4% J&
a1 L VDT W) 5 25 il i 48 55 5 rh B

21 THEH-REHMK
TR B0 17 48— B B (P-0) i 4% WL &1 2. iy &) 2 AT
W, , 4 A BFB Ji , BFB-PC H I 1 Wr 24 5% 45 by %€ 1
WEIR 3B o T 002 B B B i B i A fb Aok, BT o
R AR 8 BT BEB-PC g5 ik il kg K,
fop ZOUE AR 22 0 N S $58 2 35 1) 5.5 mm B 452 1k in
2,75 B R far 3k — e B i R AR B E S 0~5.5 mm
Ty w5 2k POBO M HE , i F POB2-15,
POB3-12 iy &5 il § M 43 il &+ 1 5.35.8.39 1% , ¥ 4%k
T
2.2 THEHTHHEIER

KB AL BEB-PC B BIM: % 5 8
FRE & LAY B AR AR T () 2 VEH 41 2 1R 5E
B2 P A X 8 AR % 1 RO Bk T



55230 BEET G R RE AR U R A R BE 1 S Bk 101
6 000 6000
—— POB3-15 —— P6B3-15
5000 - === POB3-12 3000 ---=--= P6B3-12
i [ POB2-15 mrmemeee P6B2-15
4000 - ;:' ———. POB2-12 4000 —-—— P6B2-12
é 3000 - SR - ---POBI-15 é 3000 | -- -~ P6BI-15
ity e POBI-12 | I P6BI-12
2000 S — POBO 2000 - el P6B0
1000 | 1000 |-
0 1 23 4 5 6 0 6
o/mm

(a) mp/mc=0

(b) mp/m=0.06

L 9 iy 28— B 2 i 2

Fig.1 P-¢ curves of specimens
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Table 2 Theoretical parameters of flexural toughness for BFB-PC beams

mp/me=0 mp/m:=0.06
Parameter
POB1-12 POB1-15 POB2-12 POB2-15 P6B1-12 P6B1-15 P6B2-12 P6B2-15
NX10"/(mm *) 6.6 5.3 13.2 10.6 6.6 5.3 13.2 10.6
["/mm 15.17 20. 88 20.77 28.54 16.45 20.78 20. 65 27.51
t/MPa 30. 28 22.04 22. 14 16.11 27.94 22. 14 22.23 16.70
” 0.396 0.359 0.289 0.263 0. 365 0.361 0.291 0.273
K 0.83 0.79 0.86 0.85 0.86 0.85 0.88 0.80
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