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Abstract: In order to study the influence of reinforcement ratio and prestress on the flexural
performance of ultra-high performance concrete T-beam (UHPC-T beam), four UHPC-T beams
and one ordinary concrete T-beam were designed and manufactured. The whole process
characteristics of T-beam loading failure were studied by three-point bending test, and the key
performance parameters such as cracking moment and ultimate bending moment of T-beam were
calculated by theoretical formula. The results show that the reinforcement ratio has little effect
on the cracking load of UHPC-T beam. Under the same reinforcement ratio, the ultimate bearing
capacity of prestressed UHPC-T beam is about 1. 4 times that of UHPC-T beam, and the ultimate

bearing capacity of UHPC-T beam is about 2 times that of ordinary concrete T beam, indicating
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that both prestress and UHPC can significantly improve the ultimate bearing capacity of T beam.

Compared with the ordinary concrete T beam, the cracks of UHPC-T beam are fine and dense,

the maximum crack width develops slowly at the initial stage of loading, and the crack width and

its number are significantly reduced. Compared with UHPC-T beam, prestressed UHPC-T beam

can effectively inhibit the generation and development of cracks, indicating that prestress and

UHPC can improve the crack resistance of T beam. The strain of normal section concrete in the

mid-span of each test beam is basically proportional to the load, indicating that the plane section

assumption is also applicable to prestressed UHPC-T beams and UHPC-T beams. The theoretical

cracking moment and ultimate bending moment of T beam are in good agreement with the

corresponding test results, and the relative error between them is less than 20% , which meets

the engineering design requirements,

Key words: UHPC-T beam; flexural performance; cracking moment; ultimate bending moment;

post-tensioned prestress
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Table 1 T-beam test group
T Z4'5 A g A AR B %/ % FHYERRBIB R/ % 27 A ik 5
SM1 UHPC-T 2 246 0. 209 2 $8 $6
SM2 UHPC-T 2 248 0.372 2 $8 $6
SM3 UHPC-T 2 498 0. 744 2 $8 $6
SM4 Wm Rt T 3 298 0.372 2 $8 $6
SM5 iR -1 UHPC-T % 248 0.372 2 $8 $6

]
g

e S P

(a) MR E

UHPCEH

(©

2 REFHEINS

Fig.2 Model beam construction site
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Fig.3 Bending loading test
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Table 2 Mechanical properties of UHPC and C40 concrete
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Table 3 Mechanical properties of reinforced rebars

A5 AR $6 6 $8
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1 BR 3 5 / MPa 166. 5 168.7 530. 9
il B/ MPa 2.26X10° 2.32X10° 1.91X10°
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Table 4 Comparisons between computational and experimental values of cracking-resistance moment of model beams

T B4 5 M./ (kN « m) M/ (kN + m) M,/(kN * m) M,/ (kN « m) M/ Men M, /My
SM1 16. 80 19.76 32.20 30. 54 0. 850 1. 054
SM2 16. 10 19.76 32.55 35.90 0.814 0.907
SM3 17.50 19.76 41. 30 46. 89 0. 886 0. 881
SM4 3.50 3.95 16. 45 14. 45 0. 886 1.138
SM5 17.50 19.76 46. 20 46. 17 0. 886 1. 000
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