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Experimental Study on the Strengthening Effect of External Prestressing Method
Considering Deterioration

Sang-Hyun Kim', Woo-Tai Jung?®, Jae-Yoon Kang’, Hee-Beom Park®, Jong-Sup Park®

Abstract: Concrete structures gradually age due to deterioration of materials or excess loads and environmental factors, and their performance decreases,
affecting the usability and safety of structures. Although external tension construction methods are widely used among the reinforcement methods
of old bridges, it is insufficient to identify the effects and effects of reinforcement depending on the level of aging. Therefore, in this study, a four-point
loading experiment was conducted on the subject with the non-reinforced and external tensioning method to confirm the reinforcement effect of the
external tensioning method, assuming the aging of the structure as a reduction in the compressive strength and tensile reinforcement of concrete, to
analyze the behavior of the reinforcement and confirm the reinforcement effect. As a result of the experiment, it was difficult to identify the amount
of reinforcement in the extreme condition due to early elimination of the anchorage. Therefore, compliance with the regulations on anchor bolts is
required when applying the external tension reinforcement method. Crack load and yield load increased depending on whether external tension was
reinforced, but before the crack, the stiffness before and after reinforcement was similar, making it difficult to confirm the reinforcement effect.
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Table 1 Expreimental variables

No Name of fck Rebars Strengthening
" Specimens [MPa] D(mm)-ea method
1 C40-D22-NS 40 22-3 none-strengthning
2 C40-D19-NS 40 19-3 none-strengthning
3 C20-D22-NS 20 22-3 none-strengthning
4 C20-D19-NS 20 19-3 none-strengthning
5 C40-D22-EP 40 22-3  External Prestressing
6  C40-D19-EP 40 19-3  External Prestressing
7 C20-D22-EP 20 22-3  External Prestressing
8  C20-D19-EP 20 19-3  External Prestressing
NS(None-Strengthening) /
EP(External Prestressing method)
Reinforcement Quantity
D22(3-D22) / D19(3-D19)
Concrete Strength
C40(40 MPa) / C20(20 MPa)
Fig. 2 Designation of test specimens
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Fig. 1 Dimensions of specimens(Unit: mm)
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Fig. 4 Detail of anchor plate (Unit: mm)
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Fig. 5 Installation process of anchor

Table 2 External Prestressing Tendon Force

No. Specimen I],)ee[sliil; E);plerlmental PeFF;N]
5 C40-D22-EP 83 82 (99%) 78 (94%)
6 C40-D19-EP 83 69 (83%) 69 (83%)
7 C20-D22-EP 33 32 (86%) 28 (83%)
8 C20-D19-EP 33 33 (100%) 35 (105%)
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Fig. 6 4-point bending test and sensor location (Unit: mm)
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(b) Strengthening specimen

Fig. 7 Failure mode of anchor

400

600

(b) Cross Section
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Fig. 8 Anchor Failure and Anchor Bolt Installation (Unit: mm)
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Table 3 Expreimental Results
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No Name of Crack (P, kN) Yield (Py, kN) Failure (P,, kN)
" Specimens Design Measured Design Measured Design Measured
1 C40-D22-NS 52.7 53.9 162.7 188.9 182.1 217.1
2 C40-D19-NS 52.7 57.5 116.4 143.1 127.3 163.5
3 C20-D22-NS 339 30.9 161.0 184.9 165.6 200.6
4 C20-DI19-NS 33.9 31.2 115.7 134.4 118.9 155.4
5 C40-D22-EP 97.1 135.3 272.4 303.1 250.9 350.2
6  C40-D19-EP 103.7 128.9 235.2 270.0 205.7 291.4
7  C20-D22-EP 55.8 60.7 241.3 253.6 247.1 322.3
8 C20-D19-EP 58.9 58.9 200.0 214.3 200.2 244.9
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