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Introduction

Prof. Liberato Ferrara

Basalt Fibre Reinforced Polymer (BFRP) bars

Credit: Neuvokas

Basalt fibres

BFRP bars

Sand-blasted surface

Why BFRP bars in Concrete?
- Corrosion Resistant
- Low Carbon Footprint

Why BFRP bars to Pre-Stress Concrete?
- High Strength
- Low Elastic Modulus (low losses)

Property
Pre-stressing 

steel wire
BFRP

Yield strength (MPa) 1470-1650 N/a

Ultimate strength (MPa) 1670-1860 920-1650

Elastic modulus (GPa) 195 45-59

Yield Strain (%) 0.14-0.25 N/a

Rupture strain (%) 6-12 1.6-3.0 Credit: Crossett et al., 2015

ISSUES:
- Unknown behaviour under 
sustained stress
- Problematicanchoragedue to 
orthotropic behaviour
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Previous experience

with BFRP in pre-tensioned precast slabs

Prof. Liberato Ferrara

* DalLagoB,TaylorSE,DeeganP,FerraraL,SonebiM, CrossetP,PattariniA. Full-scaletestingandnumericalanalysisof precastfibre reinforcedself-compactingconcrete
slabpre-setressedwith basaltfibre reinforcedpolymerbars. CompositesPartB2017.
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* DalLagoB,TaylorSE,DeeganP,FerraraL,SonebiM, CrossetP,PattariniA. Full-scaletestingandnumericalanalysisof precastfibre reinforcedself-compactingconcrete
slabpre-setressedwith basaltfibre reinforcedpolymerbars. CompositesPartB2017.

Midspanpoint load = 120 kN Almost perfect elastic recovery at the end of the test

Contribution of polypropylene fibres in distributing the cracks: short spacing and small opening

Previous experience

with BFRP in pre-tensioned precast slabs
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Objectives

Prof. Liberato Ferrara

üAnalysis of the possible use of BFRP reinforcement in the

precast concrete building industry

üDesign comparison between steel and BFRP prestressing

reinforcement given 4 typical solutions for roofs and floors

üCharacterization of the failure mechanism of the different

elements

üCharacterization of the service behavior of the different

elements
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Sections and slab arrangements

Prof. Liberato Ferrara
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Loads and load combinations

Prof. Liberato Ferrara

     

Steel BFRP Steel BFRP Steel BFRP Steel BFRP 

g1 

[kN/m (klb/ft)] 

12.26 

(0.84) 

11.97 

(0.82) 

9.27 

(0.64) 

9.06 

(0.62) 

5.18 

(0.36) 

5.07 

(0.35) 

8.52 

(0.58) 

8.39 

(0.58) 

Type of non- 

struct. load 
skylights skylights tech. fin. pack. tech. fin. pack. 

g2 

[kN/m (klb/ft)] 

0.50 

(0.03) 

0.50 

(0.03) 

2.90 

(0.20) 

6.25 

(0.43) 

Type of 

imposed load 
snow snow crowd crowd 

q 

[kN/m (klb/ft)] 

6.00 

(0.41) 

6.00 

(0.41) 

4.63 

(0.32) 

10.00 

(0.69) 

SLS load 

[kN/m (klb/ft)]  

18.76 

(1.29) 

18.47 

(1.27) 

15.77 

(1.08) 

15.56 

(1.07) 

12.71 

(0.87) 

12.60 

(0.86) 

24.77 

(1.70) 

24.64 

(1.69) 

USL load 

[kN/m (klb/ft)] 

25.58 

(1.75) 

25.21 

(1.73) 

21.70 

(1.49) 

21.42 

(1.47) 

17.45 

(1.20) 

17.31 

(1.19) 

34.20 

(2.34) 

34.03 

(2.33) 
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Constitutive modeling of materials

Concrete class C70/85 with PP fibers

Prof. Liberato Ferrara

fck = 70 MPa

Ůc1 = 0.0020

Ůcu = 0.0035

ůctf = 0.51 Mpa

Ůcel = 0.0015

ɔm = 1.40   
(NTC 2018)

Epk = 200 GPa

fp0.1k = 1770 MPa

fptk = 1960 MPa

Ůpuk = 0.060

ɔm = 1.15   
(NTC 2018)

Prestressing steel in tendons

E = 45 GPa

fptk = 1098 MPa

Ůpuk = 2,46%

ɔm = 1.25   
(FIB 2010)

BFRP in bars


