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Tab.1 Design parameters of test

B E ZHRWEE T/C
ik B
YN 20 200 300 400 500 600 700 800
N 34 34 34 34 34 34 34
e A 1Ak 34
w 34 34 34 34 34 34 34

UHPC # B P« O 52,5 RERRERIK VG RE JK R B A b | B8 ] SF- L5 2F 4k oK 08K ) S8 1R &
e 10T, KBS L 0. 18, BB A5 L L3R 2. 275 7% 1 UHPC (9 J) 2% M TAETERE 4T 4E /R B4 i i
2% LT LAY PR WL 3. SRITARUR 300 LSt R sh it HEAL T UHPC J5RF AT HE R, 77
JERE T8 3R A FLIR AR AT B 1 I sh M I L (B ARE L PR % SR B, R 1 B . ©oA R s R
FHIFRFE + TS Fe P bl BE AT LR 2 k3t UHPC 09w IR 20 PE RE 2 Tt AR SCAr 47 7 12 h
150 ‘CF#FEYE 12 h 200 C T IR A BHR L AR FUX I 45 1, LB 150 CF AR B AR A7 7 i 2
M. HILAR L R H B4 5 F2 576 B A ds =3 GREE 20 °C AHXTIREE 95%)28 d J5 #1712 h
200 C T#HFEP,

# 2 UHPC RE B A E
Tab. 2 Mix proportion of UHPC
R AP OREK OBBK O AEE WL 7K ik K 5
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Tab. 3 Basic physical properties of steel fiber

KB /mm  HBE/mm HE/(g/em®)  PUHIMRE/MPa  HUPERIE/GPa

12 0.12 7.85 3000 200

1.2 BERREAE
KA 1200 °C BUT] B B g IR b 2E AT IR R L K 56 R 4 Bk 200 °C L300 °C L 400 °C 500 C .
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Fig.1 Block pouring site for UHPC
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Fig. 2 Curve of furnace temperature rise and constant Fig. 3 Loading device
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Fig. 4 Water cooling blocks
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Fig. 5 Superficial characteristics of UHPC after high temperature
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Fig. 7 Failure mode after high temperature
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Fig. 9 Axial compressive strength
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Tab.5 Comparison of Relative compressive strength between experimental values and fitting formula calculations

T/°C R: 1o R R Fo fa iR TR
20 0. 000 1. 00 1.00 1. 00

200 0.225 1.13 1.13 1.00

300 0. 350 1.11 1.10 0.99

400 0.475 0.91 0.95 1.04

500 0. 600 0. 84 0.78 0.93

600 0.725 0.56 0.59 1.05

700 0. 850 0. 40 0. 40 1.00

800 0.975 0.19 0.19 1.00
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Study on the residual mechanical properties of UHPC after
high temperature with different cooling methods

ZHOU Chaofeng'?, ZHU Chongao', PANG Rui'"*, XUE Jianyang®, LI Yadong'

(1. School of Civil Engineering, Henan University of Technology. Zhengzhou 450001, Henan, China; 2. Henan Key Laboratory of Grain
and Oil Storage Facility &. Safety, Zhengzhou 450001, Henan, China; 3. School of Civil Engineering, Xi’an University of Architecture
and Technology, Xi’an 710055, Shaanxi, China)

Abstract: To investigate the effect of different cooling methods on the uniaxial compressive properties
of ultra-high performance concrete (UHPC) after high temperature, 45 specimens with the dimension
of 100 mm X 100 mm X 300 mm were designed and fabricated. The cooling methods and heating
temperature were chosen as test variable parameters. Observe the apparent characteristics, quality
loss, and failure mode were observed after different high temperatures and cooling methods. The
variation law of compressive strength was analyzed. The experimental results show that as the
temperature increases, the surface cracks increase. The mass loss rate increases under different cooling
methods. A higher mass loss rate occurs under natural cooling with the same temperature. Under
natural cooling, the mass loss rate increases rapidly at first and then slowly. An approximately linear
increase is presented under water cooling. The compressive strength shows a trend of first slightly
increasing and then decreasing. Compared with the normal temperature, with the temperature
increase, the maximum compressive strength increased by 18. 3% and 13. 4% respectively under
natural cooling and water cooling. When the temperature reaches 800 °C, the compressive strength
under natural cooling and water cooling decreases to 20. 8% and 18. 8% of compressive strength at
normal temperature, respectively. When the temperature exceeds 600 ‘C, the axial deformation ability
of blocks is significantly enhanced. Compared with natural cooling, the peak strain under water cooling
develops rapidly, but tends to be consistent at 800 ‘C. The peak strain under natural cooling and water
cooling increases to 2. 22 times and 2. 24 times the peak strain under normal temperature conditions,
respectively. Compared with natural cooling, the elastic modulus under water cooling is relatively
small and undergoes three stages: slow decrease, fast decrease, and slow decrease. Based on the
experiments, a formula for calculating the residual strength of UHPC after water cooling is proposed,
which can provide a basis for evaluating the load-bearing capacity of a building after fire.

Keywords: ultra high performance concrete; high temperature action; cooling method; mechanical

property; residual strength



