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ABSTRACT

In this study, total fracture energy of Lightweight aggregate concrete as
one of the parameters of fracture mechanics will be investigated
experimentally. In the preparation of concrete, pumice and scoria
aggregates from Azerbaijan-Iran region were used and according to the
type of aggregates, four mix designs concrete have been considered for
testing. For all the mix designs, the amount of cement, concrete plasticizer
and curing conditions of the concrete samples are the same and only the
type of aggregates is variable. To determine the fracture energy, 12
concrete prisms (500 x 100 x 100 mm in dimensions) with 40 mm notch
depth (at the center of tensile side) for three-point flexural strength test
were fabricated. This study research, the fracture energy of concrete was
determined according to the RILEM (load-displacement curves) and
Japan Concrete Institute Standard (crack -mouth opening displacement
curves). The fracture energy of concrete prepared from scoria aggregate
for the compressive strength of 27.2-36.9 MPa in the limit of 70.9-110.3
N/m and pumice aggregate for the compressive strength of 23-24.4 MPa
in the limit of 58-75.5 N/m is variable, which has a lower value compared
to normal concrete with the same resistance conditions, this subject
expresses the brittle behavior of lightweight aggregate concrete prepared
with scoria and pumice compared to normal concrete.
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Results 20 °C 100 °C 200 °C 300 °C
Natural aggregate concrete (NAC)
f.(MPa) 51.10 46.30 38.80 36.70
f.(MPa) 2.70 2.10 1.40 1.40
Py (KN) 2.11 1.97 1.26 1.01
Gy (N/m) 118.46 138.13 191.04 256.40
Recycle concrete with the 30% replacement of recycled coarse aggregate (RAC30)
f.(MPa) 51.20 44.00 39.30 38.20
f.(MPa) 3.10 2.20 1.30 1.60
P (KN) 2.49 1.77 1.30 1.47
Gy (N/m) 113.00 148.20 165.78 193.93
Recycle concrete with the 70% replacement of recycled coarse aggregate (RAC70)
fo(MPa) 53.30 50.40 41.20 40.30
f.(MPa) 3.10 2.20 2.10 1.40
P (KN) 2.28 1.60 1.84 1.35
Gy (N/m) 116.60 130.22 151.00 159.69
Recycle concrete with the 1000% replacement of recycled coarse aggregate (RAC100)
fi(MPa) 52.10 47.10 45.90 44.10
f..(MPa) 2.70 2.00 2.10 2.10
P (KN) 2.42 1.69 1.74 1.90
G (N/m) 123.60 136.48 130.99 150.3
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. Peak f, fa E. Gr
Concrete Mix Temp ™ lL’a) (MPa) (GPa)  (N/mY
25°C 56.8 43 37.3 122.2

150 °C 57.7 4.9 36.7 102.1

NAC 400 °C 45.2 33 21.7 70.1
500 °C 343 2.5 17.7 51.9

800 °C 25.4 1.3 7.4 90.0

25°C 26.4 2.9 25.1 76.0

150 °C 30.1 2.8 20.4 72.6

PAC25 400 °C 20.4 1.9 14.2 57.5
500 °C 15.2 1.3 8.9 345

800 °C 9.9 0.7 5.0 72.6

25°C 13.3 1.5 17.4 54.9

150 °C 14.8 1.4 13.5 42.6

PACS0 400 °C 9.2 0.9 8.8 43.8
500 °C 6.9 0.7 6.1 28.5

800 °C 3.7 0.5 3.5 45.8
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2.90 1.97 110.35 829 46.95 0.98 6.54 9.08 S1-3
2.67 1.81 70.91 514 43.49 0.99 5.95 8.26 S2-1
2.54 1.73 78.66 82.52 618 39.25 0.90 5.94 8.25 S2-2
2.63 1.76 82.56 614 37.36 0.86 5.92 8.22 S2-3
2.40 1.60 64.84 464 41.80 0.87 6.54 9.09 P1-1
2.35 1.62 65.26 66.97 491 41.66 0.87 6.52 9.05 P1-2
2.38 1.61 63.96 459 41.57 0.87 6.49 9.01 P1-3
2.38 1.60 58.07 424 33.90 0.76 6.06 8.41 P2-1
2.43 1.65 58.72 58.84 427 36.78 0.81 6.14 8.53 P2-2
2.38 1.58 59.26 419 39.91 0.87 6.21 8.63 P2-3
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