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Parameter analysis and optimized deployment study of flexural performance

of prestressed UHPC-reinforced damaged beams
HUANG Ying', WANG Liyuan’
(1. College of Civil Engineering, Fujian Chuanzheng Communications College, Fuzhou 350007,
China;2. College of Civil Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract:To optimize the layout of ultra-high-performance concrete (UHPC) reinforcement layer and improve its
performance, numerical simulation and experimental comparison methods were used to study the stress
performance of damaged RC hollow slab beams reinforced with unreinforced UHPC, ordinary reinforced UHPC,
and prestressed UHPC under different reinforcement states, as well as the influence of reinforcement layer
thickness, length, and prestress on the reinforcement effect of the beam. The research results show that compared
with ordinary reinforced UHPC reinforcement, prestressed UHPC reinforcement can improve the stress state of
the beam, effectively restrain the development of cracks, greatly improve the bearing capacity and stiffness of the
reinforced hollow slab beam, and significantly increase the cracking load, yield load, and bending ultimate
bearing capacity of the beam. The reinforcement protection is more efficient and durable. The changes in
parameters such as thickness, length, and prestress of the reinforcement layer are compared and analyzed, and
suggestions for optimizing the reinforcement layer are proposed. The research results can provide reference for
the design of UHPC reinforced damaged beams.
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Tab.3 unit type and material property parameters
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Tab.5 stress-strain parameters values for normal concrete
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under uniaxial compression and tension
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Fig.2 normal concrete stress-strain curve
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Tab.6 stress-strain parameters values for UHPC under

uniaxial compression and tension
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Fig.3 UHPC stress-strain curve
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Fig.5 reinforced beam compression test
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Tab.7 comparison of test and numerical simulation results between unreinforced beam and

external prestressed reinforcement beam
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Tab.9 load characteristic values under different reinforcement methods

Sy =X TR N TFEURS /mm J e 7 /KN Ji IR 8S /mm PR AT /KN e FRAES /mm
Normal 2433 2.63 64.55 33.90 83.26
U-50-6000 68.83 5.29 167.70 72.40 194.80 121.60
U-50-6000-P50% 156.60 8.56 274.80 46.90 305.10 90.78
U-50-6000-P70% 190.60 8.29 300.90 49.40 314.80 69.69
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Fig.8 tensile damage cloud diagram of the beam under different reinforcement methods
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Tab.10 load characteristic values under different reinforcement layer thickness

Jim 25 B /mm A /KN TF%HF%/mm it e 816 /KN Jit Bz 5238 /mm 1 FRA Ao /KN AR ES /mm
40 165.35 6.86 259.18 45.69 291.14 124.60
50 190.55 8.29 300.93 49.36 314.81 69.69
60 191.32 7.49 320.75 52.52 330.89 70.34
70 194.13 7.11 339.22 53.61 346.17 65.23
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Fig.10 tensile damage cloud diagram of beam body under different reinforcement layer thickness
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Fig.11 comparison of load-deflection under different

reinforcement layer lengths
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Tab.11 load characteristic values under different reinforcement layer lengths
T J2 K B /m TFRLAAT /KN FFAUFS/mm e e 2 /N J IR % /mm e R B /KN B BRA % /mm
2 26.90 1.72 70.65 20.70 86.30 150.19
4 116.62 9.68 129.18 16.59 138.55 89.54
6 190.55 8.29 300.93 49.36 314.81 69.69
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Tab.12 comparison of test and numerical simulation results of beams strengthened with
external prestressed reinforcement and UHPC prestressed reinforcement
TT 248 /RN A FR A3 A /KN
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HEALY (N A% H{H AL I E AR %
PRGN 3 57 [ 106.00 232.80
U-50-6000-P50% 156.60 147.7 274.83 118.1
U-50-6000-P70% 190.55 179.8 314.81 1352

R

5 iy
A SCRFVR IR 1755 (9 UHPC i [ 2 U g 2
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(2) Bt fin 8 J2 )5 B2 f9 8, TR 248k . T
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(3) Jomm [l J2= 4 JBE g 2 AR A 8 o i {372 ) 42
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