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ABSTRACT

Recently, many strengthening methods are developed and used to rehabilitate existing
structures. One of the old and popular methods is strengthening with bonding steel plate.
However, steel plate bonding method has a defect, which is debonding failure of steel
plate before yielding of the plate due to stress concentration at the end of the bonded
plate.

The objective of this study is the experimental verification of the improved bonding
properties of a strengthening plate with notches. Two normal beams and ten strengthened
beams with steel plate, which have several different notches, are tested and showed their
effectiveness.

Test results show that the notches of strengthening plate significantly improve
post-yielding behavior, compared to normally strengthened beams. It is proved that the
notches of strengthening plate increases ultimate strength 14% more than normal
strengthened beam after yield strength. As for the shape of notches, arc notch is the
best, and triangle notch and trapezoidal notch are the next and end welding method has

no effect.
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Table 1 Physical properties of material
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Table 3 Comparison of experimental and theoretical load and failure mode

Cracking Load(ton) Yield Load(ton) Maximum
P P Load{ton) | pm /Py |
Classif Series o ¥ Pm ; =t Pailure
~ication et - ; e T T Mode
Visual-obs. | Defl Visual obs. e | Visual obs:
. Theo: Theo, - - -
N Aver: [*lom) Aver: | ftemd) Aver. Aver.
No | coN1 0.8 0.060 3.59 0.447| 4.67 1.30 -
Streng 1.1 0.8 4.04 3.49 4.45 1.27
“thenin| - CON2 0.7 0.057 3.40 0.429] 4.23 1.24 -
FSNR1 2.6 0.196 7.37 0.618| 7.66 1.04 -*
Control 2.4 7.29 7.76 1.07
’ ’FSNRZ 2.2 0.131 7.21 0.550( 7.85 1.09 5)
FSNCAl 2.9 0.167 7.33 0.533} 8.72 1.19 5)
2.8 7.22 8.71 1.21
ESNCA2 2.6 0.166 7.11 0.5311 8.70 1.12 5)
7FSNCT1 . 2.8 0.164 7.31 0.525| 8.51 1.16 -
1.3 2.5 7.34 7.41 7991 851 1.16
2.2 0.123 7.51 0.5291 ", 1.06 5)
2.6 0.152 7.12 0.487( 8.48 1.19 5)
2.5 7.20 8.43 1.17
2.3 0.167 7.28 0.608| 8.38 1.15 5)
2.1 91 0.133 7.22 712 0.549( 7.98 7.96 1.11 112 -
2.0 0.121 7.02 0.578] 7.93 1.13 1 5)

Note *

*x Abnormal failure
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Loading stopped due to large deflection exceeding the range of LVOT
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