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Abstract

To evaluate the improvement effect of the steel plate bonding strengthening technology on the struc-
tural performance of existing concrete beams and verify the code compliance of the strengthened beams
in terms of deformation control and crack suppression, this study took a typical flexural concrete beam
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as the research object and carried out a structural performance verification study based on static load
tests. First, in accordance with Code for Design of Strengthening Concrete Structures (GB 50367-2013),
steel plate-bonded strengthened specimens were designed and fabricated, with the steel plate speci-
fications, bonding positions and anchorage methods clearly defined. Subsequently, a step-by-step
loading method was adopted, and displacement meters, crack observation instruments and other
equipment were used to monitor the mid-span deflection of the beam and the development of cracks
throughout the process, with a focus on collecting key data under the serviceability limit state and the
design combination load condition. The test results show that: under the quasi-permanent combined
load, the mid-span deflection of the beam is 0.22 mm; under the design combined load, the mid-span
deflection of the beam is 0.91 mm. Both deflections meet the requirements of code and calculation
limits, and no cracks are found. The research conclusions can provide experimental basis for the de-
sign optimization and quality acceptance of similar concrete beam strengthening projects, and also
supplement the measured data support for the reliability evaluation of the engineering application of
the steel plate bonding strengthening technology.
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Figure 1. Strengthening model of concrete beams
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Figure 2. Cross-sectional view of strengthened concrete beams
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Table 1. Load statistical table
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T A (KN/m?) 250
OHR H ZE (KN/m?) 4.25
@R B E(KN/m?) 3.00
7 H & (KN) 55.05

B B £ 22 (KN/m?) 3.50
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Sg=[1.3 x (4.25 KN/m? + 3.5 KN/m?) + 1.5 x 2.5 kN/m?)] — (4.25 kN/m?2 + 3.5 kN/m?) = 6.075 kN/m? ~ (2)

@ |
Sq =[1.3 % (3.0 KN/m? + 3.5 KN/m?) + 1.5 x 2.5 kN/m?) — (3.0 KN/m? + 3.5 KN/m?) = 5.7 kN/m? ©)
e 7
Sg=[1.3 x (55.05 kN + 3.5 KN/m? x 0.3 m x 9.175 m) + 1.5 x 2.5 kN/m? x 0.3 m x 9.175 m)]
—(55.05 kN + 3.5 kKN/m? x 0.3 m x 9.175 m) = 29.727 kN 4)
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Figure 3. Layout diagram of measuring points on concrete beams
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Figure 4. On-site layout diagram of measuring points
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Table 3. Test results of measuring points No. 1, 2, and 3 on strengthened concrete beams

3 MEERLRE 1. 2, 3SMSRBER
W mERg 150 AL F (mm) 3 S A 4G R (mm) 2 50 A4 R (mm)
i il I EAE I EAE I EAE SRR
0 0.00 0.01 0.00 /
1 0.03 0.02 0.24 0.22
Jnfar i 2 0.09 0.02 0.44 0.39
2 3 0.13 0.02 0.57 0.50
4 0.19 0.02 0.86 0.76
5 0.24 0.01 1.04 0.91
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Figure 5. Curves of calculated and test deflection values at measuring point No. 2 (mid-span)
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