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The present study draws on an experimental campaign carried out at the Building Materials
Testing Laboratory of the University of Cagliari. In this one, the flexural and shear behavior of

U-R OR Stirrups #1 M6 concrete beams with non-metallic bar reinforcement is investigated. The reinforcements used here
2 44 M13 ouany  96.3-s=320mm are glass fiber bars of the Glasspree© type produced by Sireg Geotech. The specimens examined
ﬁ”\{ — Y7 77N are provided with two different longitudinal reinforcement ratios to have a prototype with metal
T T T—‘L R=50mm reinforcement side rupture and a prototype with concrete side rupture. In this context, shear
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S ﬁ 13 S ﬁ § s 2 reinforcement was designgd to obtain shear_ failure for both prototypes. Th_is was a_lso done
|| I through normative comparison as from the histograms below. The test campaign highlights that
L - L \i/ L\LJ although there are significant limitations in technological development today that limit the
+ 160 —+ performance of these products, there is technical scope for their application for both new
T 2 At construction and retrofitting of existing buildings.)
O-R beam X X U-R beam The results of the experimental campaign carried out on GFRP-reinforced concrete beams, with a
065 et 7 S '>K | '>’<‘ | S Y © a3 emsomm reduced amount of shear reinforcement, were compared with the shear capacity formulations of
LT | T - < the American ACI (version of 2022 and previous), the French AFGC, and the Italian CNR. The
Awf T O;ﬁ T O}i L § | comparisor_l between_the three a_nalyzed standards has shown that: | |
%% L 5 Tl | Tl | o l ,% - The bending capacity expression M of the analyzed standards produced consistent results, with a
o ‘ - orgudd | lrgvnal ” ‘ N reduced deviation, under the 4% in the case that the expected values are considered (and up to 23
1800 s D % in case of design value).

- Despite the limited quantity of stirrups used in the current case studies, following standard
guidelines, they should be analyzed as beams without explicit shear reinforcement. However, the
experimental tests reveal a failure mechanism and a corresponding failure load that Is
characteristic of shear-reinforced beams.

- ACI, AFGC, and CNR standards expressions are applied to the illustrated case of study, and it Is
shown that the current standard formulae always underestimate the shear capacity of the
prototypes (min 25%, max 6%);

- The shear capacity expression of the analyzed standards produced a deviation from 9% (in case
of expected value) to 30% (in case of design values). The design values of shear capacity V are
between 9% and 30% for U-R and between 9% and 23% for O-R. The CNR code produces a
major estimation of shear capacity both for the design and for expected values.
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0 9= — — 8‘4 IZS . N s - The calcu!ati_on _of V. 1s carried out_with _diff_erent formulas leading to scat?ered results (up to
80 : 4 \ I ‘ " . 27%). This Indicates that further investigations should be pursued, particularly for beams
70 o 70 . without or with reduced shear reinforcement.

gjz o gj Z s o The case studies shown below are buildings with weak floors also named “Pilotis” buildings.

e | > 480 | These found widespread use particularly in the 1950s-70s, hand in hand with the boom in
30 ™ 30 - reinforced concrete buildings, and there are therefore numerous cases in the existing building
20 38.0 20 335 stock. A seismic vulnerability study of these buildings is first carried out, also performed by
10 236 =0 0 168 = rocking analysis in which the building is likened to a simple oscillator with one degree of freedom
Yl A0 1R1S ACI 44090 ABGC CNR " ACIHOIRIS ACI46022  AFGC CNR In each of the two main directions. The next phases of the study involve the study and design of

Q] VelN] v e — VeIl vy sustainable reinforcement systems that can extend the life cycle of these buildings.

— =4 -+ — —

i s

REFERENCES:
Ceroni F, Cosenza E, Gaetano M, Pecce M (2006) Durability issues of FRP rebars in reinforced concrete members. Cem Concr Compos 28:857-868. https://doi.org/10.1016/j.cemconcomp.2006.07.004
Mistretta, F., Puppio, M.L., Camata, G. et al. Analytical and experimental shear evaluation of GFRP-reinforced concrete beams. Mater Struct 56, 173 (2023). https://doi.org/10.1617/s11527-023-02256-z

Camata G, Spacone E, Zarnic R (2007) Experimental and nonlinear finite element studies of RC beams strengthened with FRP platess. Compos B Eng 38:277-288.
https://doi.org/10.1016/j.compositesb.2005.12.003

Convegno RelLUIS - Napoli, 17-18 ottobre 2024



	Diapositiva 1

