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Experimental Research on New Grade-3 Steel-
bars Dynamic Mechanical Property and Its
Application to Blast-resistant Structure
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200092, China; 2. The 3rd Engineer Scientific Research Institute of
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Abstract: Based on the static tensing test, the dynamic
mechanical behavior of new grade-3 steel-bars (NG3S) with
different strain rates was first experimented systematically on
the rapid loading test machine of KG-5, the complete dynamic
stress-time curves of NG3S under high strain rate were given,
and the dynamic mechanical properties of NG3S were analyzed
based on the test results. Then, through dynamic beam test
on the rapid loading test machine of KG-500, the static and
dynamic bending bearing capacity of NG3S concrete beams
with different reinforcing percents and concrete strengths
were studied by experimental method and compared with the
beams with ordinary grade-2 steel-bars. The result shows that

the NG3S materials are of good dynamic properties and its

sk H . 2012—03—19
H—1EH . mAKL (1975
WIRES . B IE (1947

RN
). B HAZ T

dynamic performance increases with the strain rate, but the
plastic property maintains invariable. The adoption of NG3S in
protective structure brings a favourable comprehensive
benefit. Finally, the key problem was put forward that the
NG3S should match with the concrete strength.

Key words: rapid loading; dynamic mechanical behavior;

bending bearing capacity; experimental research
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Tab.1 test parameter of testing beams

s TS WFRH RAER/% RS
PL1 4 1E3 4 0.47 €30
XL1 41 11 2% 4 0.47 €30
PL2 4 11 4% 4 0. 47 €10
XL2 4 11 %% 4 0. 47 C40
PL3 41 1% 4 0. 64 €30
XL3 4 111 4% 4 0. 64 €30
PLA 4 11 4% 4 0. 64 €40
XL4 4 TI1 4% 4 0. 64 C40
PL5 41 IE3 4 1.28 C40
XL5 4 111 2% 4 1.28 C10

b KG-500
B 1 K56 3% A A HIE Sl e 4
Fig.1 Rapid loading test machines
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Tab.2 Qualifications of test machines
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WIEHAS  BRPLE) S1/kN EWEFERKRITE/mm EEERKER/(m-s 1) RETE/t K —
B =
KG-5 50 30 2 000 2 1 860 300 300
KG-500 5 000 30 1 500 25 6 060 3 658 1320
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Fig.2 Schematic sketch of beam test
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Fig.3 Stress-strain curve from static test
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Fig.4 Stress-time curve from rapid loading test
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Tab.3 Experimental result from test at different

strain rates

W o 7 JEMGSREE/  HRBLGRIE/ GRIE AR
MR /s MPa MPa w"EL  F/%
2.0X10°%  355.11 569. 40 1. 00 66.73

nma 1.5 368. 84 574.78 1.04 68. 70

WA 20. 0 380. 37 581. 12 1.07 68. 70

100. 0 467.07 627.72 1.32 68.70

2.0X10°5  496.85 678.73 1. 00 65. 64

Al 1.5 529. 39 698. 08 1.07 67. 27
&LV 20. 0 551. 45 716. 52 1. 11 67. 27
100. 0 612. 69 744.07 1.23 67. 27
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from static test
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Fig.6 Failure deformation of the beams from rapid loading test(unit: mm)
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Tab.4 Experimental results from beam tests
B ERE1/ (&N« m) PR FEE L
A5 F [WE TREE IR

i Ee (PSEVIES HER/ % L (PSEVIE=
PL1 40 119 0. 47 €30 10. 35 12.57 21 5.53 5.26
PL2 4 11 4% 0. 47 C40 10. 75 12. 96 20 4.75 4,32
XL1 4] 111 %% 0. 47 €30 13.39 17.07 27 8.19 8.38
XL2 41 1 %% 0.47 C40 14. 17 17. 86 26 7.31 6.92
PL3 4 11 9% 0. 64 C30 13. 39 18. 41 37 8.95 8.92
PL4 2 11 %% 0. 64 C40 13. 70 17. 41 34 7.85 7.87
XL3 4 11T 2% 0. 64 C30 16. 62 21. 61 30 9.52 10. 03
X4 4 1 %% 0. 64 C40 17. 25 22.53 29 10. 88 9.83
PL5 2 11 %% 1.28 C40 23.63 32.23 36 3.78 3. 56
XL5 4 111 2% 1. 28 C40 25.98 36. 58 40 3.02 2. 87
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Tab.5 Experimental results of bending performance of new grade-3 and ordinary grade-2 reinforced concrete beams

i b 2t

WL RIR gt/ N s BUSRBIAN g B B L A
IS 101 %% % %% 111 2% % 11 2% 111 %% IS 11 %%

C30 0. 47 10. 35 13. 39 29.4 12. 57 17. 07 35.8 5. 26 8.19 5. 26 8. 38
C40 0. 47 10. 75 14. 17 31.8 12. 96 17. 86 37.8 4.32 7.31 4.32 6.92
C30 0. 64 13. 39 16. 62 24.1 16. 68 21. 61 29.6 8.95 9.52 8.92 10. 03
C40 0. 64 13. 70 17. 25 25.9 17. 41 22.53 29.4 7.85 10. 88 7.87 9. 83
C30 1. 28 23.63 25.98 10.0 32.23 36. 58 13.5 5.78 3.02 5. 56 2.87
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