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Mechanical properties of different fiber reinforced ultra-high
performance concrete after high temperature
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(1. School of Civil Engineering, Tianjin University, Tianjin 300072, P. R. China; 2. Tianjin Key Laboratory of civil
structure protection and reinforcement, Tianjin Chengjian University, Tianjin 300384, P. R. China; 3. Tianjin

Construction Materials Group (Holding) Co., Ltd, Tianjin 300381, P. R. China)

Abstract: By conducting compressive strength tests on ultra-high performance concrete cylinders reinforced
with different fibers after high-temperature treatment, the influence of different fibers on the appearance
characteristics and mechanical properties of ultra-high performance concrete after high-temperature treatment

was studied. 108 specimens of ultra-high performance concrete cylinders were prepared, and uniaxial
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compression tests were carried out at 6 target temperatures (20 ‘C, 200 °C, 400 ‘C, 600 °C, 800 ‘C, 1 000 C).
The effects of single steel fiber, mixed steel fiber of different lengths, mixed steel fiber and polypropylene fiber,
mixed steel fiber and polyethylene fiber on high temperature cracking and compressive strength of ultra-high
performance concrete were compared. The results show: with the increase of temperature, the damage degree of
ultra-high performance concrete becomes more serious. After high temperature action, the mixed steel fiber and
polypropylene fiber ultra-high performance concrete can also maintain good integrity and high compressive
strength, and can still maintain 30% residual strength after high temperature action at 1000 °C . With the
increase of temperature, the compressive strength of ultra-high performance concrete increases and then
decreases, and the ductility of ultra-high performance concrete is enhanced by high temperature.

Keywords: ultra high-performance concrete; high temperature effect; mechanical properties; compression

strength; fiber
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Table 1 Basic physical properties of fiber

a4 KpEE/ B/ ki wpE/ i 1 /C EiE A
e mm mm It (g/cm?) B /MPa
PP 19 0.031 0.91 168 =400
PVA 12 0.015 1.3 185 =1990
MF06 6 0.12 50 7.8 1450 =2 000
MF15 15 0.12 125 7.8 1450 =2 850

Ba B4 355 7, SR F ELA% 50 mm 5 100 mm [ [5] 4 14

WA RS Il 5 L0 4 AR A A —
o Ry B R A A R v b R R R AR 4R ) 4y
A ¥ A ME R AR ME R A 2 | e BE AR 100
mm X 100 mm X 400 mm FrifE R AR, e 505 7
A8 h LA, L bR fE TR P 28 d e, SR Ll BUR %
AT REBURE 45 IR 6 A L A B L6 B R EE (20,
200.,400,600,800.,1 000 °C) , & 2H 34~k 44 , LB
108 AN B AE A I, 15 FH e ek Fl 2 A 30 a6

%2 UHPCE&!L
Table 2 UHPC mix proportion (kg/m’)

20 51 7K 31 ik FaE 2 I 7K 71 7K PVA PP MF06 MF15
UHPC1 800 150.5 130.5 1100 123 150 195
UHPC2 800 150.5 130.5 1100 123 150 78 117
UHPC3 800 150.5 130.5 1100 123 150 4.55 78 117
UHPC4 800 150.5 130.5 1100 123 150 4.55 195
UHPC5 800 150.5 130.5 1100 123 150 6.5 78 117
UHPC6 800 150. 5 130.5 1100 123 150 6.5 195
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Fig.2 Test temperature rise curves
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Fig.3 Hydraulic servo testing machine
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Fig.4 UHPC specimens after high temperature
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Fig.5 Failure characteristics of UHPC cylinder compression test
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Fig.6 Relative compressive strength of UHPC under

different temperatures
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Table 3 Average residual compressive strength of UHPC cylinder test block at various temperatures

45 I/ 8% /MPa - M58 )i /M Pa % /MPa* brifE 22 /MPa S F B %
20 106.99.,109.12.111. 55 109. 22 5.21 2.28 2.09
UHPC1 200 104.15.115. 30.112. 22 110. 56 33.16 5.76 5.21
400 174.64.162.75 168.70 70.69 8.41 4.98
20 87.56.83.79.84.07 85. 14 4.41 2.10 2.47
UHPC2
200 88.82.97.54.76.18 87.51 115. 34 10. 74 12.27
20 82.31.86.04.82.02 83.46 5.03 2.24 2.69
200 87.54.95.57.90. 12 91.08 16. 81 4.10 4.50
UHPC3 400 116.79.114. 24 .115. 61 115.55 1.63 1.28 1.10
600 82.71.80.94.79.18 80. 94 3.12 1.77 2.18
800 48.88.46.61.44. 26 46. 58 5.34 2.31 4.96
1000 24.04.27.84.26.87 26.25 3.90 1.97 7.52
20 94.71.89.20.83.56 89.16 31.08 5.58 6.25
200 107.76.99. 36.90. 81 99.31 71.83 8.48 8.53
400 138.81,141.78.144.63 141.74 8. 47 2.91 2.05
UHPC4
600 88.37.96.63.,104.73 96. 58 66.91 8.18 8. 47
800 54.68.69.92.66. 39 63. 66 63. 64 7.98 12.53
1 000 24.52.27.84.26.87 26.41 2.91 1.71 6.46
20 104.09.97. 04.89. 85 96. 99 50.70 7.12 7.34
UHPCS5 200 107.51.,103. 54 .111. 35 107. 47 15.25 3.91 3.63
400 142.18.140. 66 ,137. 94 140. 26 4.61 2.15 1.53
20 95.16.97.21.87. 41 93.26 26.72 5.17 5. 54
UHPC6 200 96.41.97.02.96. 11 96.51 0.22 0.46 0.48
400 135.59.130. 44 .155. 74 140. 59 178.77 13.37 9.51
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