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1. RPC e+t % (kg/m’)

W e | R 'k KR B P& FEFR) A | B
RPCFO 0.19 180 714 216 252 944 36 0%
RPCF1 0.19 180 714 216 252 918 36 1%
RPCF2 0.19 180 714 216 252 891 36 2%
RPCF3 0.19 180 714 216 252 865 36 3%
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% 2. RPCFO & B & 4 FHH
BEE | RS | MERY | BERR | FNTEK | FFRER | BRS
(C) | (kgm®) | (MPa) (GPa) (m/s) (1s)
200 2 137.46 0.006 44.99
300 2 186.03 0.013 39.60
400 2 227.63 0.018 31.91 012m/s | [ 300/s
500 2 188.30 0.019 26.24
600 2 154.32 0.020 23.79
200 4 206.97 0.008 47.49
300 4 287.04 0.010 44.40
400 4 214.58 0.018 41.68 118m/s | []600/s
500 4 204.33 0.018 37.48
600 4 126.21 0.018 3153
200 6 268.31 0.008 50.10
300 6 286.49 0.011 41.67
400 6 332.95 0.015 38.27 0 24m/s | [1800/s
500 6 274.15 0.020 24.16
600 6 256.07 0.018 24.98
200 8 152.49 0.007 58.84
300 8 237.80 0.009 49.65
400 8 256.54 0.015 42.94 030m/s | [J1000/s
500 8 252.29 0.015 40.86
600 8 175.22 0.020 41.16
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% 3. RPCF1 % B8+ i 4 217

BR | R4 HEERA | EERY | B | FER | RES
(C) | (kgm®) | (MPa) (GPa) (m/s) (Us)
200 2 191.07 0.009 46.39

300 2 194.98 0.014 41.24

400 2 224.30 0.021 37.99

500 2 202.95 0.018 38.97 [112m/s | [1300/s
600 2 200.29 0.025 28.64

700 2 202.65 0.022 27.48

800 2 126.71 0.016 24.13

200 4 237.08 0.011 45.41

300 4 263.98 0.013 36.62

400 4 253.79 0.015 39.32

500 4 243.14 0.017 25.49 [ 18m/s | [1600/s
600 4 262.72 0.016 27.99

700 4 227.84 0.020 25.72

800 4 170.94 0.016 19.83

200 6 300.03 0.011 52.96

300 6 272.49 0.011 51.35

400 6 341.77 0.010 51.45

500 6 316.63 0.016 46.17 [ 24m/s | [1800/s
600 6 298.64 0.014 45.66

700 6 261.75 0.017 44.47

800 6 197.23 0.012 34.44

200 8 272.78 0.009 57.10

300 8 305.43 0.011 56.80

400 8 307.49 0.013 50.47

500 8 315.49 0.011 48.43 030m/s | [J1000/s
600 8 322.25 0.013 48.41

700 8 260.64 0.015 46.73

800 8 183.45 0.014 41.11
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% 4. RPCF2 B B i 4 11

BAE | RS [HEkd [#ERE | F1 k| BR[| RRT
(C) | (kg/m®) | (MPa) (GPa) (m/s) (Us)
200 2 165.30 0.018 46.89

300 2 172.78 0.015 4354

400 2 201.79 0.017 42.93

500 2 236.54 0.015 33.32 [J12m/s [ 300/s
600 2 130.11 0.014 29.57

700 2 119.06 0.013 22.68

800 2 118.32 0.016 17.40

200 4 244.28 0.012 49.10

300 4 270.98 0.012 48.83

400 4 276.01 0.017 48.64

500 4 256.41 0.013 43.49 [J18m/s [ 600/s
600 4 244.68 0.013 33.24

700 4 207.41 0.022 26.18

800 4 172.57 0.016 24.84

200 6 346.50 0.013 54.14

300 6 323.20 0.010 53.20

400 6 328.28 0.013 49.74

500 6 310.57 0.011 39.07 [ 24m/s [ 800/s
600 6 281.63 0.014 31.55

700 6 217.83 0.015 27.66

800 6 166.76 0.022 23.17

200 8 194.82 0.008 56.88

300 8 282.19 0.011 54.27

400 8 339.40 0.018 48.49

500 8 331.39 0.018 50.88 [130m/s | [ 1000/s
600 8 286.70 0.017 52.12

700 8 226.08 0.020 50.00

800 8 213.67 0.019 40.70
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% 5. RPCF3 % B8+ i 4 17

BR | R4 BEEEY | MERE | P GEk | FFER &% 5
(C) | (kgm’) | (MPa) (GPa) (m/s) (Us)
200 2 234.85 0.021 49.70

300 2 206.34 0.015 43.90

400 2 214.37 0.020 36.49

500 2 198.47 0.018 34.82 [12m/s | [1300/s
600 2 193.13 0.019 27.50

700 2 107.06 0.013 26.76

800 2 153.91 0.020 2255

200 4 205.60 0.014 51.40

300 4 232.58 0.020 45.16

400 4 230.31 0.030 43.25

500 4 263.44 0.017 40.37 [18m/s | [1600/s
600 4 235.37 0.021 31.97

700 4 178.20 0.019 23.47

800 4 105.04 0.031 22.75

200 6 210.86 0.011 56.99

300 6 335.58 0.013 47.77

400 6 292.75 0.019 41,52

500 6 233.36 0.015 38.39 [J24m/s | [1800/s
600 6 235.28 0.020 39.70

700 6 200.99 0.019 30.00

800 6 204.71 0.023 27.77

200 8 285.76 0.012 65.69

300 8 267.67 0.012 46.36

400 8 224.38 0.016 47.18

500 8 289.76 0.020 32.76 [130m/s | [11000/s
600 8 229.52 0.022 28.34

700 8 271.23 0.018 26.14

800 8 194.76 0.015 26.14
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DYNAMIC MECHANICSBEHAVIOR AND FAILURE MODES OF
REACTIVE POWDER CONCRETE AFTER ELEVATED
TEMPERATURE

Yuh-Shiou Tai* Huang Hsing Pan? Ying Nien Kung® Chi Lin Tsai®
Rei Hung Chen®  Tin Jei Wei*

! Department of Civil Engineering ROC Military Academy K achsiung, Taiwan 83000,
R.O.C.

2 Department of Civil Engineering K aohsiung University of Applied Sciences K aohsiung,
Taiwan 80778, R.O.C.

ABSTRACT
When the buildings are under earthquakes and the impact of projectile that may induce

the fire, high temperature due to the fire will cause a certain decrease of mechanical properties
to the building. This research is to investigate the stress-strain relationship of RPC in the
dynamic loading after elevated temperature. The cylinder specimens of RPC with ¢50x25mm
were examined at the room temperature and after 200°C~800°C. Results show that the
residual compressive strength of RPC after heating 200°C ~400°C will increase obviously, but
decrease dramatically when the temperature was heated after 400°C . The residual peak strains
have a clear increase under 2kg/m?® pressure, however, the peak strain does not clearly change
when the temperature and the pressure increase. The residual elastic modulus will decrease by
the temperature increasing. In the part of strain rate, the residual elastic modulus will rise by
the strain rate increasing, and the initia elastic modulus does not clearly change. This
research is to investigate the different fiber volumes of RPC and bring up dynamic mechanic
property in the mechanic behavior after elevated temperature. Those formulae can be as the
reference for the industrial applications and design.

Keywords: elevated temperature, reactive powder concrete, impact test, spilt-Hopkinson
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