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Abstract: To investigate the fluidity and mechanical
properties of basalt fiber reinforced cement mortar
(BFRCM) at different mixing ratios, the mixing ratio of
BFRCM was adjusted by changing the water-cement ratio,
the contents of water reducers, and the mixing ratios of
long and short fibers. Fourteen groups of BFRCM samples
were prepared by using 2 kinds of fiber aspect ratios, 7
kinds of basalt fiber volume dosages, 3 kinds of water-
cement ratios, and 3 dosages of water-reducing agents.
The fluidity, compressive strength, and flexural strength
of the BFRCM at different mix ratios were analyzed, the
load-displacement curve of the BFRCM after peak load
was normalized, and the fracture toughness of the
BFRCM after specimen fracture was quantitatively
analyzed. The results show that the fluidity of the BFRCM
decreases with increasing basalt fiber content, decreasing
water-cement ratio, decreasing water reducer, and
increasing short fiber proportion. The increase in the
water-cement ratio has little effect on the compressive
strength of the BFRCM but reduces its flexural strength.
The application of the water-reducing agent has a certain
negative impact on the compressive and flexural strength
of the BFRCM. The blending of long and short basalt fibers
can effectively improve the compressive and flexural
strength of the BFRCM through its synergistic effect, but
too much short fibers can weaken the strengthening effect
of basalt fibers on the BFRCM. Increasing the content of

basalt fiber and the water-cement ratio can improve the
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fracture toughness of the BFRCM after peak load within a
certain range. However, the increase in short fiber ratios
and the application of water-reducing agents negatively
affect the fracture toughness of the BFRCM after peak
load.

basalt fiber reinforced cement mortar
fluidity ; fiber
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(BFRCM); mechanical properties;

synergistic effect
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Tab.1 Physical and mechanical properties of basalt

fiber
K&/ % /um B/ (ge PRAPERD PLRSRIE/ WK
mm o em™®)  {t/GPa MPa /%
3 13 2.65 85 4200 3.1
16 13 2.65 85 4200 3.1

1.2 REHE
I W E T 14 A K0k, Bl ng ke N



1806 [l o K 2 2 MCH 9K BE 2% O

51 %

600g, b9 1 200g, HAAH BHEC 5 L W36 2, 5 A
BWP,S,, Hh BERR Zalm4r 4t , W R K IKC R,
PFIRBKH, S TR KA AN KR, Thri WL
A YEARTR ST EL, %057 SRIKIR LU 5 e Sk R o £ 43
B, 005 L A YRR K A AR R R L
7, % . 34 SE R 40mm X 40mm X 160mm, ] £
LR ANE S T R K Je A 30s 5 5 oK A€
Imin, 315 30s; i1 Jin £F 4k 1 12 4k 1. Smin; )5 P
40s. MSERPI I I 0 T 4 HR M BIARLN , JF
TE 24h JE PR . PR B9 PR TEAR TE SR 97 % (R 3
(20-£2)°C AHXHRSE Ry 9520 ) #-ATF- 47
x2 ZTHAEFELEKRIRNESEE
Tab. 2 Mixture proportions of BFRCM

T L AT i
- e gggj/ﬁé ZEF;;//?M\%
B 0 {/‘ ﬁ
BoWi.45P6S, 270 0 0 0
Bo.1Wo 15PeSo 270 0 0.10 0
Bo.2Wo.15PeSo 270 0 0.20 0
Bo.sWo.15P0So 270 0 0.50 0
By 7sWo 15P6S, 270 0 0.75 0
ByW, i5PeS, 270 0 1.00 0
B12sWo i5PeS 270 0 1.25 0
BiWo 55Po1Sy 270 0.10 1.00 0
ByW, 4P 155, 270 0.15 1.00 0
BiWo 55Po 1S 270 0.10 0 1.00
BiW, 5P 1S5 270 0.10 0. 80 0.20
BiWo 55Po 1S5 270 0.10 0.50 0.50
ByWi..Po1S, 240 0. 10 1.00 0
B,W, Py 1S, 300 0.10 1.00 0

1.3 R HE

R 5 (K U8 e 0 i 2l BE N a2 U5 vk ) (GB/T
2419—2005) K F Bk st i & HEA TROI R B EE A 52
0 IR B AT o8 B R e ot B AR 5 R D8 Je 120 i A
J7 i (1ISO #:) ) (GB/T 17671—2021) #EAT , i fr i
FER ] = 8 ik A7 2k, 55 100mm, i 482
A 0. 02mm - min™ , 38 525 75 15 H VS B4 6 0 7% 12 )k
#% (linear variable differential transformer, LVDT) il
E B BE R U B N 3R 2 kN -5,

2 HER5HM

2.1 RIELSW

2 S om0 Bl B B T 2 AR R O3 B AR
b, FTLAE Y, 2R AEAR RO BOBR , i 8l B Ak . 2
LF AR R4 BN 0.10%6,0. 20%,0.50%.0. 75% |
1.00% F1 1. 25% B}, 5 ARBE A0 L, T sh
I RIREAR T 8.0%.16.9%.24. 9% .32.9% .34. 1%

41, 3%, ERIRRNELEE I KRR
Fe il R LA R K PRI B AL EE 45 7, S T DS 11
AN . AN, BEE XA L RS AR L P
R LT A ] FRR N , ] BETE AT 4R TR A M 25 454
PE—BREAR TRV BB S

18

ks

W /cm
) =

10 ) 1 I 1 1 1 I
0 02 04 06 08 10 12 14
EFEARBUMER/ Y
B2 FHEGROSBNIRETEEZBRKRWDRRENE
skl

Fig. 2 Effect of fiber contents on fluidity of BFRCM
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Fig. 14 Effect of fiber contents on fracture tough-
ness index of BFRCM
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Fig. 15 Effect of water to cement ratio on fracture
toughness index of BFRCM
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Fig. 16 Effect of water reducer contents on frac-
ture toughness index of BFRCM
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Fig. 17 Effect of hybrid long and short fibers on
fracture toughness index of BFRCM
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