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Investigation of Mechanical and Impact Properties of High Performance
Self-Compacting Composite Concrete

Amir Hossein Sahraei Moghadam Fereydoon Omidinasab Ahmad Dalvand

Abstract High performance self-compacting fiber reinforced composite concrete (HPFRSCC) are mighty
and mighty materials that form a mixture of cement mortar and fiber. In this study, the mechanical and
impact properties of these composite concrete have been empirically investigated. Various experiments
were carried out on the samples, such as self-compacting concrete tests, compressive, splitting tensile and
flexural strength tests, ultrasonic test and impact resistance test. The results of these experiments showed
that steel fibers can have a negative effect on the self-compacting and cohesion properties of concrete, and
have a positive effect on improving mechanical properties and impact strength of concrete, which has a
significantly higher effect on impact resistance. In this study, the effect of two parameters of increasing the
thickness of the slab and adding steel fibers to increase the impact strength of the slabs were surveyed and
compared. The result of this study showed that steel fiber is a much more important parameter in increasing
the impact strength of slabs.

Key Words Composite concrete, High performance concrete, Self-compacting concrete, Steel fiber, Drop
weight impact.
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Mix-design
Specimen Dimensions Aggregate Cement Water sp Volume (%) Number
(kg/m?) (kg/m?) (kg/m?) (kg/m?) fiber
T2.5-S0 40x40x2.5 1006 1006 383 4.8 0 3
T2.5-50.5 40x40x2.5 1006 1006 383 4.8 0.5 3
T2.5-S1 40x40x2.5 1006 1006 383 48 1 3
T5-S0 40x40x5 1006 1006 383 48 0 3
T5-S0.5 40x40x5 1006 1006 383 48 0.5 3
T5-S1 40x40x5 1006 1006 383 48 1 3
T7.5-S0 40x40x7.5 1006 1006 383 48 0 3
T7.5-50.5 40x40x7.5 1006 1006 383 4.8 0.5 3
T7.5-S1 40x40x7.5 1006 1006 383 4.8 1 3
e g oS (s olid sladi sad Sl 3 IS BUN Ol 5 sbal Ol Y J i
Specimen f\_/olume Dimension_s of compressive Dimensions of tensile Dimensipns of flexural Number
iber (%) specimens (cm) specimens (cm) specimens (cm)

SO 0 10x10x10 10x20 32x8x6 3
S0.25 0.25 10x10x10 10x20 32x8x6 3
S0.5 0.5 10x10x10 10x20 32x8x6 3
S0.75 0.75 10x10x10 10x20 32x8x6 3

S1 1 10x10x10 10x20 32x8x6 3
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Diameter

Length Density Tensile stren

. gth

Fiber (cm) (cm) L/D (kg/m3) (Gpa) E (MPa)

Steel 5 0.08 62.5 7850 200 1100
Cement
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. . Flow slump U-box L-box V-funnel
Mix design
D (sec) Ts00 (S€C) (Hy-H,) (cm) (Hz/Hy) (Sec)
SO 73 1.66 12 0.94 3.21
S0.25 69 1.75 14 0.88 4.22
S0.5 67 1.88 15 0.84 4.89
S0.75 64 1.95 17 0.81 5.32
S1 61 2.02 18 0.79 5.97
® Flow slump €T500 _ 51
74 i
T 4
_ 72y y=-116x+726 . 2
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2 669 e T - 18 2
9 Sty =
2 1 e ® y=0.368x + 1.668
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Fiber volume (%)
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SP1 SP2 SP3 Ave
Volume - -
Specimen | of fiber | C.S (CompLe)sswe C.(I? ((iompress;ve CS cD cs cD cs cD
(%) strengtl isplacement
(MPa) (mm) (MPa) | (mm) | (MPa) | (mm) | (MPa) | (mm)
SO 0 77.3 13 68.7 151 77.6 1.44 745 1.42
S0.25 0.25 78.3 1.46 80.2 1.48 77.9 157 78.8 15
S0.5 0.5 81.3 147 80.9 1.60 78.6 1.49 80.3 1.52
S0.75 0.75 79.5 1.49 82.7 154 81.1 131 81.1 1.45
S1 1 82.2 1.52 84.5 1.48 79.8 1.47 82.2 1.49
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SP1 SP2 SP3 Ave
Volume
Specimen | of fiber TS T.D
(%) (Tensile strength) | (Tensile displacement) (,\;'Psa) (;ra) (,\;'Psa) (;'2) (I\;'F“Sa) (;'n?)
(MPa) (mm)
SO 0 3.54 1.05 3.69 1.16 3.79 0.88 3.67 1.03
S0.25 0.25 6.94 2.96 6.22 2.14 5.98 2.36 6.38 2.49
S0.5 0.5 7.63 3.14 7.14 3.3 8.28 2.69 7.68 3.04
S0.75 0.75 8.15 3.39 7.39 2.99 7.88 3.49 7.81 3.29
S1 1 8.63 3.56 7.37 2.82 8.53 3.8 8.18 3.93
30 1
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T I
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SP1 SP2 SP3 Ave
Volume FD
Specimen of fiber F.S :
P ) (Flexural strength) | (Flexural F.S F.D F.S F.D F.S F.D
(MPa) displacement) | (MPa) (mm) (MPa) (mm) (MPa) | (mm)

(mm)

SO 0 4,98 41 414 4.22 5.24 471 4.79 4.34
S0.25 0.25 6.18 14.98 6.34 17.54 5.98 16.24 6.17 16.25
S0.5 0.5 7.29 17.39 6.88 19.75 7.32 19.28 7.16 18.81
S0.75 0.75 7.70 24.34 8.36 2231 8.14 25.12 8.07 23.92

S1 1 9.16 26.09 9.01 25.08 8.67 27.62 8.95 26.26
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