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Abstract: Considering the three main factors of fiber content water-binder ratio and fly ash content 20 sets
of high titanium heavy slag fiber—einforced concrete specimens were designed using orthogonal experiments.
The effect of fiber content water-binder ratio and other factors on mechanical properties of titanium heavy
slag fiber reinforced concrete were studied by SEM.The test results show that the water-binder ratio has the
greatest impact on the flexural and compressive strength of the high titanium heavy slag concrete.Basalt fiber
can significantly increase the flexural strength of the high titanium heavy slag concrete and plastic steel fi—
ber can significantly improve the compressive strength of the concrete. When the water-binder ratio is 0.32
the basalt fiber content is 1 kg and the fly ash content is 5% the flexural strength of the high titanium
heavy slag fiber concrete reaches 5.61 MPa which is 10% higher than that of the high titanium heavy slag
concrete without fiber.At the water-binder ratio of 0.34 the plastic steel fiber content of 2 kg and the fly ash
content of 5% the compressive strength of the high titanium heavy slag concrete reaches 60.45 MPa satisfy—
ing the C55 level specified in Concrete Structure Design Code ( GB50010—2010) .
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Table 1 Chemical compositions of high
© titanium heavy slag %
C40 ’
SIOZ CdO TIOZ Alz 03 MgO FBZ 03 MnO 803 TF(-;
23.26 25.59 21.32 12.66 8.12 191 054 139 5.21
2
Table 2 Physical and mechanical properties of fibers
/mm /mm /(g*em™) /GPa /MPa
0.005~0.02 6~30 2.41 40 2 000~3 500
0.8~1.8 25~170 0.91 5 380~550
1.2 3 —
GB50081—2002 { Table 3 Factordevel
>> A: B: 1% C: /kg
1 0.32 5 1
2 0.34 10 2
(A). 3 0.36 15 3
(B) . (€) —
3 o 38%
cX-1 X-9
0.3%( 1 kg) .0.6%( 2 kg) 0. :S-1 S-9
100 mm

9%( 3 kg) .
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Table 4 Mixture ratio of high titanium heavy slag fiber concrete
/kg B: 1% /kg /kg C: kg
X-1 0.32 357 5 1 200 730 1
X-2 0.32 338 10 1200 730 2
X-3 0.32 319 15 1200 730 3
X-4 0.34 336 5 1200 730 2
X-5 0.34 318 10 1 200 730 3
X-6 0.34 300 15 1200 730 1
X-7 0.36 317 5 1200 730 3
X-8 0.36 301 10 1 200 730 1
X-9 0.36 284 15 1200 730 2
S-1 0.32 357 5 1 200 730 1
S-2 0.32 338 10 1200 730 2
S-3 0.32 319 15 1200 730 3
S-4 0.34 336 5 1 200 730 2
S-5 0.34 318 10 1200 730 3
S-6 0.34 300 15 1200 730 1
S-7 0.36 317 5 1200 730 3
S-8 0.36 301 10 1200 730 1
S-9 0.36 284 15 1 200 730 2
2 0.32, 5%
3 kgo 0.32.
2.1 10% . 1 ke 9
5
DRy >R >R RA>R >R R >R >R, 59.34 MPa,
0.32. 10% . 3 kg 4.
01 MPa,
(o]
5
Table 5 Strength of high titanium heavy slag basalt fiber concrete
A: B: 1% C: /kg  28d /MPa 28 d /MPa 28 d /MPa
X-1 0.32 5 1 5.61 57.79 2.64
X-2 0.32 10 2 5.18 52.46 3.23
X-3 0.32 15 3 5.31 49.71 4.01
X-4 0.34 5 2 5.22 50.72 3.66
X-5 0.34 10 3 5.29 48.80 3.01
X-6 0.34 15 1 4.34 40.42 2.70
X-7 0.36 5 3 4.99 40.91 2.96
X-8 0.36 10 1 5.11 51.59 3.48
X- 0.36 15 2 5.11 32.51 2.77
R; 0.42 0.35 0.18
R, 11.65 10.07 4.70
R, 0.22 0.15 0.39
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: Rfc >RM >RfB; RcB >RcA >RcC; RtC >R1A >RtB° ©
0.36. 5% . 1 kg,
; 0.34. 5% .
3 kgo 0.32.
; 10% . 1 kg.
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Table 6 Strength of high titanium heavy slag black plastic steel fiber reinforced concrete
A: B: /%  C: kg 28 d /MPa 28 d /MPa 28 d /MPa
S-1 0.32 5 1 5.36 49.18 3.72
S-2 0.32 10 2 5.27 45.21 4.18
S-3 0.32 15 3 5.31 55.62 3.14
S-4 0.34 5 2 5.38 60.45 3.53
S-5 0.34 10 3 4.98 44.97 3.29
S-6 0.34 15 1 5.35 48.34 3.94
S-7 0.36 5 3 5.38 48.06 2.73
S-8 0.36 10 1 5.53 42.87 3.73
S-9 0.36 15 2 5.15 39.75 2.45
R, 0.12 0.11 0.19
R, 7.69 8.21 2.75
R, 0.71 0.55 0.75
2.3 2 kg
60.45 MPa
1 16.5% o
N 1:1
1:1
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Fig.1 Flexural strength of high titanium heavy slag concrete
o 0.34 with different fibers and water-to—gel ratios
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Fig2 Compressive strength of high titanium heavy slag
concrete with different fibers and water-to—gel ratios
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Fig.3  Splitting strength of high titanium heavy slag
fiber concrete with different fiber content
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Fig.4 SEM images of high titanium heavy slag plastic
steel fiber reinforced concrete
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