o5 24 B4 6 1 B2 Ofw oM B F R Vol. 24,No. 6
2021 4E 12 A JOURNAL OF BUILDING MATERIALS Dec. , 2021

XEHS:1007-9629(2021)06-1169-10
HELIEIAME A T BSFC MIFL AR M R R {1 B

XM=, BN
(1LBILT R EARES AR, LB R 232001;
2B TR w I T TREEEF W TRV PO, L8R 232001)

HE:AMRZXEBHE -7 SN ARRE L (BSFC) 693 A Bak, H 47 T F b B3R X 4
AR F R A F AN R AL M R AR, 547 T A Rk AT 6 BSFC 89 R B8k & Aa stk ik |
A0 xF AR TR E AR B R B R E 0 TACHLAE A R WLk M AR AR | R B 1B A s A1 2 BSFC #9 k
BB AT S AR RN R A HERITEBSFCH AL MO A oM 4, MAFI TR EH %
BWRREAX EZTATANLLEHM I A B BT X B ETREGEARBGER EREN.
W& A BRER R H I BSFCH R ER A ER R Wk kit REBREFMGARERE TR,
BSFC#LEMHIL , KRILEILKFTHN S  ALEMOH oW EHGEIGEMR ALK T, XX E
Y458 A 0.18% iF BSFC 894t & M4 ; BSFC ¥ & sk 45 5 A 3L o 0 T 4 40 & R 25 4F 0 ak
RZ R w)ask R 2 E, TATRN 2 7 4 B8 2R 5 BSFC 8 4545 % 1L

FEF TR BEGE-—FTEH—HEAREL, BEERE YR KR 2B E ;A ILEM TG ER
mESHES . TUS28 MXERAR SRS A doi:10.3969/j.issn.1007-9629.2021.06.007

Frost Resistance and Damage Model of BSFC under Freeze-Thaw Cycles
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Abstract: To study the frost resistance of basalt fiber-slag powder-fly ash concrete (BSFC) , uniaxial compres-
sive strength test, split tensile test, ultrasonic testing test and pore structure characterization test were carried
out. The change rules of mass loss rate, relative wave velocity, relative compressive strength, relative splitting
tensile strength and mesostructure characteristics of BSFC before and after freeze-thaw cycle were analyzed.
The damage development was evaluated by multi-index of BSFC based on damage mechanical theory. The frac-
tal dimension of distribution of air-void structure of the BSFC was calculated using the fractal theory. The contri-
bution rate formula of basalt fiber under different number of freeze-thaw cycle was obtained by fitting the experi-
mental data. Finally, the freeze-thaw damage model was established based on multiple factors such as fractal di-
mension and basalt fiber contribution. The results show that with the increase of the number of freeze-thaw cy-
cle, the mass loss rate increases, but the P-wave velocity, compressive strength, and splitting tensile strength
decrease; the air-void structure deteriorates and the number of harmful voids increases, and the fractal dimen-
sion of the pore structure distribution decreases. Under the same number of freeze-thaw cycle, compared with

other fiber dosage, BSFC mixed with basalt fiber of 0.18% has the best frost resistance. The regression effect
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of freeze-thaw damage and fractal dimension of air-void structure and basalt fiber contribution rate is significant,

which can predict the damage deterioration of BSFC after freeze-thaw cycles.

Key words: basalt fiber-slag powder-fly ash concrete(BSFC) ; compressive and tensile strength; P-wave veloci-

ty; fractal dimension; air-void structure; damage model
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Table 1 Chemical compositions of binder materials

w/%

Material Si0, CaO ALO, Fe,O, MgO Na,0O K,0O SO,

C 19.60 66.30 6.50 3.50 0.70 0.60 0.30 2.50
SpP 42.00 40.00 9.80 1.89 5.09 0.21

FA 54.18 0.40 22.35 12.36 0.06 2.62 3.88
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Table 2 Mix proportions of BSFC

Mix proportion/(kg+m ™)

3

Mixture ID g&/%
Cement Fly ash Slag powder Aggregate Sand Water
FSB-0 278.57 85.71 64.29 1111.69 598. 60 210. 00 0
FSB-0. 12 278.57 85.71 64.29 1111.69 598. 60 210.00 0.12
FSB-0. 15 278.57 85.71 64.29 1111.69 598. 60 210.00 0.15
FSB-0. 18 278.57 85.71 64.29 1111.69 598. 60 210.00 0.18
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Fig.1 Principle of air-void analysis test
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