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High vertical loading capacity frame

FEATURES OF THE REACTING SEGMENT TESTED
FRAME

* Internal diameter from 3.5 mup to 8.8 m
* Self-equilibrated system npr

e concrete beam 1xIx5m + 6
steel frames

* maximum trust capacity: 16 MIN
Segment
* different loading configurations praits

* maximum sample height: 2 m

Segment
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High vertical loading capacity frame
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High vertical loading capacity frame
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High vertical loading capacity frame: joint research UniBs-RUB
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High vertical loading capacity frame: joint research UniBs-RUB
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High vertical loading capacity frame: joint research UniBs-RUB
ID fcm Pmax omax max/fcm
1600 - 70 [MPa] [kN]  [MPd] [-]
1400 . SFRC-40M 50,2 11057 491 | 098
1200 | RC 43,9 1382,9 61,5 1,40
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SFRC-40M RC Op.3-40M+120M&m
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1500 kN loading frame

Experimental campaign:
* prismatic samples
* line load configuration
* reinforcement solutions:

= fibres only ‘fg
. twor((:a::?tﬁ\; rclili)r/ections hla=3 f?,
Fibre types: <
Material steel steel
Shape double hooked end hooked end
Diameter [mm] 0.90 0.38 o
Length [mm] 60 30 %
Aspect ratio [-] 65 80 ald=0.40 I
Dosage [kg/m?] 25-40-60 25-40-60 g'-

Ivan Trabucchi, Giuseppe Tiberti, Antonio Conforti, Filippo Medeghini,
Giovanni A. Plizzari
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1500 kN loading frame
- N B\

Loading

direction
C:?ﬂ:g d(i’clzﬁ:trlgg Unfavourable fibres Favourable fibres Ca?(t;'l:gﬁcg;f;:;lon
P p . . orientation orientation . R .
loading direction loading direction

Casting

direction

Form-work

Casting
direction Form-work
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1500 kN loading frame

N° of Fibre Base Casting
samples type concrete direction
60/65-25 3 60/65 25 - SFRC25 Vertical
60/65-40 3 60/65 40 - SFRC40 Vertical ‘i
60/65-40H 3 60/65 40 - SFRC40 Horizontal =/f"/;=‘=\=
i <« 60mm
60/65-60 3 60/65 60 - SFRC60 Vertical
30/80-25 3 30/80 25 - SFRC25 Vertical
30/80-40 3 30/80 40 - SFRC40 Vertical | J{/"&i:.
30/80-40H 3 30/80 40 - SFRC40 Horizontal 30 mm
&>
30/80-60 3 30/80 60 - SFRC60 Vertical
RC-0.6 3 - - $8/65 PC Vertical
RC-1.0 3 - - ®8/40 PC Vertical
rebars
-415_l:| !
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1500 kN loading frame
z'e LL: Mean Experimental Curves E“‘w LL: Mean Ex perimental Curves
3608 4 HILVDT £ dof - HI LVDT
= % 30/80-25f,,=39.1 MPa; 30/80-40f,,= 40.6 MPa;
_}H]H'ﬁ 4 ?I-&'ﬁ 1 30/80-40H[,, =36.5 MPa
Pk 128
1.2 4 1.2 4
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Wi [mm] Wiy [mm]
40 kg/m? of steel fibres (fz,=4.2-5.5 Casting direction influences the
MPa) change the failure mode from maximum load and the failure
splitting to crushing mechanism, thus the post-cracking
60 kg/m3 of steel fibres (fz;,=6.7-6.5 behaviour of specimens is affected by
. m . casting direction
MPa)  guaranteeing a  stiffer
response than RC solution
-4'.5_|:| "
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Mechanical characterization of Fiber Reinforced Sprayed

Concrete
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Tests according EN14488-3 — Method B

Section A-A
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Mesfin Zenebe Gezahegn, Giuseppe Tiberti, lvan Trabucchi, Giovanni A. Plizzari
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Tests according EN14488-5
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I. Trabucchi, G. Tiberti, A. Conforti, F. Medeghini and G.A. Plizzari (2021). “Experimental study on Steel Fiber
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I. Trabucchi, G. Tiberti and G.A. Plizzari (2021). “A parametric numerical study on the behavior of large precast
tunnel segments during TBM thrust phase”. Engineering Structures.
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Latest publications on international conferences

G. Tiberti, I. Trabucchi, A. Mudadu and G.A. Plizzari (2024). “Evaluation of fiber distribution and orientation of
a SFRC tunnel segment”. In BEFIB2024 Xl International Symposium On Fiber Reinforced Concrete. Dresden,
Germany.

F. Medeghini, I. Trabucchi, G. Tiberti, G.A. Plizzari and P. Mark (2024). “Optimized Fiber Reinforced Concrete
structural elements with oriented fibers to resist high concentrated loads”. In BEFIB2024 Xl International
Symposium On Fiber Reinforced Concrete. Dresden, Germany.

G. Tiberti, I. Trabucchi, A. Mudadu, A. Morbi and G.A. Plizzari (2024). “Precast tunnel segments made by Steel
Fiber Reinforced Concrete with fast setting and hardening process”. In: Atti Italian Concrete Conference 2024.
Firenze, Italy.

M. Z. Gezahegn, G. Tiberti, I. Trabucchi, G. A. Plizzari (2024). I. Trabucchi, G. Tiberti and G. Plizzari (2023). “Post-
cracking performance criteria for fibre-reinforced sprayed concrete in permanent tunnel linings”. In: 9th
International Symposium on Sprayed Concrete. Sandefjord, Norway.

M. Z. Gezahegn, G. Tiberti, I. Trabucchi, G. A. Plizzari (2024). “Fibre-reinforced sprayed concrete for use in
permanent tunnel lining application”. In: 15th fib PhD Symposium 2024. Budapest, Hungary.
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Latest publications on international conferences

I. Trabucchi, G. Tiberti and G. Plizzari (2023). “An analytical proposal to calculate splitting bearing capacity of
FRC elements under partially loaded area”. In: 3rd Italy YMG Symposium on Concrete and Concrete
Structures. Torino, Italy.

I. Trabucchi, G. Tiberti, G. Plizzari, R. Ruttigliano, A. Anania, M. Laffranchi, G. Sechi, M. Tanzini and D. Merlini
(2022). “High-speed railway line Brescia-Verona: full-scale tests of precast tunnel segments for reproducing
the TBM thrust phase”. In: Atti Italian Concrete Conference 2022. Naples, Italy.
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