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Frost resistance of fiber reinforced concrete based on Wiener degradation
process

YIN Yingzi, WEI Jingtao ™, ZELI Luobu, DONG Wei
(School of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, Inner Mongolia, China)

Abstract: In order to explore the impact of basalt fiber (BF) on the durability and service life of acolian sand concrete ( ASC) , this
experiment used aeolian sand to replaced river sand, and the mass of aeolian sand accounts for 20% of the mass of river sand in the
concrete after replacement, and the basalt fiber aeolian sand concrete (BF-ASC) was prepared under the conditions of 0, 0.05%,
0.10%, 0.15%, and 0.20% BF content. The effects of different BF content on concrete mass and relative dynamic elastic modulus
were studied, and the damage and deterioration mechanisms of BF-ASC was analyzed by scanning electron microscopy ( SEM).
With the relative dynamic elastic modulus of BF-ASC test block as the degradation index, a single Wiener function was used to
model the degradation process and predict the life of BF-ASC. The results showed that adding BF could reduce the porosity of ASC,
enhance the bonding strength between coarse and fine aggregates, significantly improve the frost resistance of concrete, and reduce
the freeze-thaw damage degree of concrete. When the volume fraction of BF was 0.20%, the mass loss rate was the lowest, the
relative dynamic elastic modulus evaluation parameter had the smallest decrease, and the frost resistance effect was the best; The
reliability function of BF-ASC obtained based on Wiener random distribution with BF-ASC relative dynamic elastic modulus as the
degradation index could effectively predict the service life of BF-ASC in salt freezing environment, and the longest service life could
reach about 2 500 hours when the BF volume fraction was 0.20%.

Keywords: wind sand concrete; basalt fiber; durability; life prediction; unary Wiener
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it G b XA AR K T AL, X B B
B KfGH, #6670 70 A H % b X VD 58 B R
FRVP AR ER 43T b i & KUFR VD ¢ £ (aeolian sand
concrete, ASC) , WETT LAfifp ke o] 70 9% 5 Ja ke [ 85T, [)
R I B A B N O o A Pl A N
SFEAIRE ASC Ji2FPERE AN A BT T 9T, 45 5%
FEH L 38 1 A8 RURR VD A QT 120 Fi8 408 el 38 T 35 = P S
GhAA , B L g A Al R A Y TR T P b
DX X BE + 45 A e R M Re AT e v 2ok IR L, $
ASC WL RMERE A EEAM R R X,

Z A £ 4 (basalt fibre, BF) ELA A& M 4|
Prhrsm B R | SR AR R AR AN, I N TR B
+ a1 BF 948 ART LI 2 i B R 22 8] G A
501 BiB i, et By 1k 20 R S B N R A
% R, A A IR TR R R ek
[15-17 5% T BF (RFR - B0 TR B - PERE A 520
45K W] . BF W48 AR B AIRBE - FLBR 3, JF:
HL7E BF AU A 0.20% I, TR BE 4 o 42 2k 3%
I, PUERVRBE Ty dRefE . SCHR [ 18 1 38 Ao B T VR Al 17
RIS, F5E T IR EE - AN [R]) BF B 43 0 1 5 il

Ve S E N
2 b 2R AT s AR R TR B N RV IR
e T T REM S IFEUE T MR (HX T X
A A 4 MR V1R 5 + (basalt fiber aeolian sand
concrete, BF-ASC) HL R M RE MM 52 520, KR VD
JoT 18 R TR AD BT Y 20% ), YRE - VR ALE 2R 5 BBt
FRARBE LB 258 R A 2 3 A A R B P e 43 5 k4
FHRCR I ) AR 5T R B 20% B KB AR
BALGRD  FHRSE ASC HAR AR 4 BF (0,
0.05% .0.10% .0.15% .0.20% ) Xt ASC 17 1 GE 1)
MR, —JC Wiener SEALELAT TR 7 (8 Fo0E 45
S, T AR R S M S TR O AR et R
AAHFEF ] —IC Wiener £ %] U Fill 6 24 T 79
BF-ASC #1774 Tl , LAYl BF-ASC 5 b T2
o SR B ARE

1 R R

1.1 FEwre

ATRE R FH 1Y A BN P-042.5 90385 38 i iR
ERKIE K AR HD | v T v s 2% 1 KRR VD kAR
5~25 mmi% SE YL A T M BE K 433k T E ok
K FRZ K (KR A 23%) , BRI P B
BFRANEE 1 s, BF PEBEFR bR ANEE 2 s .

1 BRI RRIE R
Table 1 Physical performance index of aggregate

R Kife/mm R/ (kg-m™) R/ (kg-m™) BKE/ e HEAE SRS %
a+F 5~25 2 680 1 650 0.3 0.7
HERTE 0.075~0.250 2 650 1 580 0.3 0.7 0.8
b <4.75 2 630 1 530 2.2 2.9 0.4

2 BF M:fgfetn
Table 2 Performance index of BF
WA/ % WiReRE/MPa BAR/um KBE/mm BKA/%  FiffiREE/ MPa  SAPERLE/GPa %/ (g-em™)

3.1 1650 16 20 0.1 2 836 95 2.65

1.2 {5Eigit My, ASC 1 BF & B3 %070 %18 0.0.05% .

A B0 TR B 5 B SE N C40, K LN
0.45, 3K 0.40, ffi H 20% B9 XUFR 7 4% 3 5@
%3

0.10% .0.15%F1 0.20% ., &4 IREE +HS L 3
s,

TRBE L BC A L RHEAPERE

Table 3 Mix ratio and basic properties of concrete

B m® IREEL AW T BT kg

28 d i J¥/MPa

4P L

e MK KR XMWY W 4af K S £ 4k YUk BRI
A-0 40 360 145.6 582.3 1092 180 8 0 46.6 3.85
A-1 40 360 145.6 582.3 1092 180 8 1.33 48.6 4.02
A-2 40 360 145.6 582.4 1092 180 8 2.65 52.3 4.64
A-3 40 360 145.6 582.3 1092 180 8 3.98 50.2 4.38
A-4 40 360 145.6 582.3 1092 180 8 5.30 47.3 4.10

0 A-0~ A-4 43512 ASC mf BE #AFH43 804 0.0.05% ,0.10% .0.15% F1 0.20% HIRH 45
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Fig.1 Apparent morphology of freeze-thaw damage
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Fig.3 Mass loss rate variation curve of BF-ASC
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Fig.5 Reliability function curve of BF-ASC
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