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Dynamic mechanical properties of rape straw ash doped concrete
under impact loading
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(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.Hunan Province Modern
Agricultural Equipment Engineering Technology Research Center, Changsha 410128, China)

Abstract: The dynamic mechanical properties of concrete doped with 10%, 15%, 20% and 25% percentage rape straw
ash were studied by using the 80 mm split Hopkinson pressure bar test equipment under 0.3,0.45, and 0.65 MPa
impact load. The results indicated that the strain rate of rape straw ash doped concrete was positively correlated with the
loading pressure. The peak stress increased with an increase in the loading pressure. The highest change rate of peak
stress was achieved to be 63.63% for the concrete doped with 10% percentage rape straw ash under different impact load.
Under the same impact load, the peak stress of rape straw ash doped concrete decreased with the increase of the content
of rape straw ash. Compared with the peak stress of the controlled concrete, only the concrete doped with 10% percentage
rape straw ash was higher thanit. It is found that the dynamic bearing capacity of concrete was the best for the concrete

doped with the10% percentage rape straw ash.
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Fig.1 Concrete specimen doped with rape straw ash
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Fig.2 The principle diagram of the SHPB instrument
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Fig.3 The stress-strain curve under different impact load
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Table1 Result of compressive test under impact load
/ / /
1% MPa st MPa
A-L 0 0.30 130 4 & &
A-2 0.45 176 45.48 0.008 1
A-3 0.65 230 56.09 0.009 5 SHPB
B-1 10 0.30 133 40.17 0.009 9
B-2 0.45 175 54.22 0.006 3
B-3 0.65 205 65.73 0.003 1
C-1 15 0.30 147 32.75 0.006 7
Cc-2 0.45 178 43.04 0.007 4
C-3 0.65 210 45.59 0.008 0
D-1 20 0.30 154 29.44 0.008 2
D-2 0.45 180 31.54 0.0100
D-3 0.65 210 41.33 0.007 9
10%
E-1 25 0.30 165 23.08 0.016 5
E-2 0.45 180 34,71 0.0030 63.63%
E-3 0.65 200 37.69 0.007 9
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