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Abstract

In order to study the overall anti-flexure performance of the prestressed short-ribbed T-girder
bridge and the response of the girder to loads, and to make its design more reasonable, the
full-scale tests of 15.96 m long girder with 14.96 m span, 0.85 m height and 1.05 m width are car-
ried out in this paper. The strain distribution law of common tension steel bar and concrete along
the section height and the failure mode of the beam body will also be discussed. The test results
show that the prestressed short ribbed T-beam bridge is a new type of bridge structure with
strong overall performance, which can be better and replace the hollow slab bridge and is widely
used in small span highway bridges. In order to ensure the safety of this kind of bridge in the de-
sign reference period, it provides a basis for the relevant calculation theory of this type of bridge
structure and provides a reference for the optimization design of this kind of bridge in the future.
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Figure 1. Test beam half elevation and detail size and steel bundle layout (unit: mm)
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Table 1. Material characteristics table of test beam
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MRS
E, (Mpa) RS I (Mpa)
34,500 C50 2.65
IR o
FRAHEHUESREE £, (Mpa) BHURISREE £, (Mpa) WitHUERSE £, (Mpa)
32.4 1.83 22.4
PREEFTHHEE £, (Mpa) SiPERIE £ (Mpa) B £, (Mpa)
L HRB335 335 200,000 280
R235 235 210,000 195
B (mm) Pk BT SURIRIE [, (Mpa)
15.2 1x 7 bRy 224
Prhr s B f, (Mpa) Prhr s FZARELE £, (Mpa) PR E,(Mpa)
1260 1860 195,000
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Figure 2. Layout of test equipment (unit: mm)
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Figure 3. Layout of deflection measurement points (unit: mm)
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Figure 4. Layout of mid-span cross-section concrete strain measuring points (unit: mm)
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Figure 5. Layout of longitudinal steel bar strain measuring points (unit: mm)
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Table 2. Partial strain measurement point values table of test beam
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B2 S B 5 (mm) RGN 0 386.49 539.55
30 0 460 841
167.5 0 386 455
305 0 206 125
4225 0 66 32
580 0 —68 -15
645 0 -112 —-116
675 0 —148 —-177
740 0 —292 —489

Figure 6. Photos of the ultimate failure of the test beam
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Figure 7. Crack layout of beam body in failure stage
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Figure 8. Relationship curve between load and crack width of test beam
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Figure 9. Load-vertical displacement
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Figure 10. Curve of mid-span displacement
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Figure 11. Concrete strain distribution curve along beam height
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Figure 12. Reinforcement strain curve-loads
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