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Evaluation of steel fiber reinforcement effect in segment lining by full scale

bending test
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ABSTRACT: An experimental research on the possibility of using fiber reinforced concrete precast tunnel segments instead
of traditional reinforced concrete(RC) segment has been performed in europe. This solution allows removing the traditional
reinforcement with several advantages in terms of quality and cost reduction.

Full-scale bending tests were carried out in order to compare the behaviour of the segments under flexural actions on both
rebar reinforced concrete and rebar-fiber reinforced elements.

The test results showed that the fiber reinforced concrete can substitute the traditional reinforcement; in particular the
segment performance is improved by the fiber presence, mainly in terms of crack.
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Table 1. Specimen preparation condition

Rebar Steel fiber
classification Con’c uniaxial compressive strength -
arrangement As aspect ratio dosage
RC segment 45 MPa H10@155 428 mm’ - -
hybrid segment 45 MPa H10@155 428 mm’ 64 20 kg/m’
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main reinforcement center line O strain gauge

Fig. 2. Arrangement of rebars and strain gauges (unit :

Fig. 3. Overview of strain gauge installation
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Fig. 4. Motivation for the flexure tests (Gettu et al., 2004)

Fig. 5. Panoramic view of bending test
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Table 2. Crack and failure load

at crack at failure
classification load load RS, load e,
(by load-strain curve) (by image process) crack width crack width
RC 62.7 kN 63 kN - 0.2 mm 101 kN - 2.8 mm
hybrid 68.5 kKN 96 kN 52.4% 1 0.2 mm 126 kN 24.8% 1 2.2 mm
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Fig. 6. Load-Strain Curve

at crack load
by image process (63 kN)

at crack load by image
process (96 kN)

AT 7= 270E hybrid A1 E] digt

at 96 kN at failure (load 101 kN)

(a) RC segment

at failure (load 126 kN)

(b) Hybrid segment

Fig. 7. Crack pattern
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Table 3. Ductility index

displacement at yielding displacement at ultimate ductility index
RC segment 18.6 mm 32.9 mm 1.77 -
hybrid segment 12.3 mm 26 mm 2.11 192% 1

(a) RC segment

(b) hybrid segment

Fig. 9. Segment status at failure
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