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In view of the defects of masonry structure, such as self-weight, poor ductility and insufficient
earthquake resistance, this paper studies the thin layer plastering reinforcement technology of fiber
reinforced high performance concrete ( FRHPC ) based on the background of a modern industrial
heritage reinforcement project in Shanghai. Three kinds of meso—fibers, polypropylene ( PP ), polyvinyl
alcohol ( PVA ) and micro-steel fiber ( MSF ), were introduced. The piecewise constitutive model
based on polynomial and rational fraction was constructed by uniaxial compression test, and the finite
element verification and application analysis were carried out by combining the plastic damage ( CDP
) model. The comparative study shows that the strength of MSF-FRHPC is the best, and the ductility
of PVA and PP-FRHPC is significantly enhanced. The model can accurately simulate the material
nonlinearity and the stress characteristics of the reinforced wall. Compared with ordinary shotcrete
mortar and fiber-free HPC, FRHPC thin—layer reinforcement increases the peak load of masonry
walls by 28.2 % ~ 40.1 %, the ductility coefficient exceeds 2.0, and the construction is convenient and
does not destroy the historical features. The results provide theoretical basis and technical support for
material selection and engineering application of similar heritage masonry structures.
Fiber-Reinforced High-Performance Concrete (FRHPC); modern industrial heritage; masonry
structure reinforcement; historical aesthetic preservation; constitutive model
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Table 1 Basic Performance Parameters of Different Fibers

ESil K (mm) EHAZ (pm) bihiiEE (MPa) FRPEARE (GPa) WIZLEM=E (%) A

PP 6 31 400-600 4 30 AR PIERLF
PVA 12 40 1400-1600 36 18 TS i
MES 12 15 1500-2000 0.04 3.1 TR TR . T

i G5 PPOOIRIIGLTAE, PVA R IIGEELTHE, MESHANIET4:, L BamiiiEr 2.
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Table 2 Test mix ratio

Y5 w AKIE MR W Ik POk A4E
HPC 1011 432 98 98 168 58 0
PP 1011 432 98 98 168 58 54
FRHPC o o
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Fig 1 Specimen failure form
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Table 3 FRHPC uniaxial compression test results

£k HPC PP-FRHPC PVA-FRHPC MSF-FRHPC
f./MPa 29.30 31.28 30.36 34.64
£.,/107" 1.52 1.98 2.09 2.27
£.,/107" 2.03 2.64 2.83 3.01
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Table 3 A, B value
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Fig.3 Comparison of FRHPC Stress—Strain Test Curve and Theoretical Curve
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Fig.4 Finite Element Model of Masonry Structure before and after Strengthening
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Fig.5 Finite element results distribution diagram before and after masonry structure
reinforcement
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Fig.6 Load—displacement curves before and after reinforcement of masonry structures
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