Structural Behavior of RC Beam Strengthened with Steel Plate
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Abstract

In recent years, strengthening by epoxy-bonded steel plates, carbon fiber sheets, aramid fiber
sheets and so on, is spotlighted. Among them. the method using steel plates is most widely
applied. Most studies have dealt with strengthening by epoxy-bonded steel plates. However the
actual behavior of strengthened RC beams are not well established. Particularly, the studies on
the separation load that affects failure load of the beam are relatively insufficient.

In this study, test parameters are the magnitude of pre-load, plate length, plate thickness,
existence and spacing of anchor bolt, the number of plate layer and the height of side
strengthening. 17 reinforced concrete beams are strengthened by steel plates according to test
parameters. Deflection, failure load, strains of reinforcing bar, concrete and plate are measured
from tests(4 points loading). The failure mode, and separation load are analyzed from these
measured data.

The difference between Roberts’s theory and test results is discussed, and the prediction
equation for separation load in the case of rip off is proposed.
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AAEA ] 7 -Folle Aol EAEE B HolAWA (rip off) ARIFTER e A5 A
kel sh B sHE ol AlMjASl sElekdolebs Yotk e}, Aol makie Qe o
B (A1 A F-S-Abl), Z3te] g8 (A da] F-S-Thl, F-S-Sd1. F-S-Sd2), 28] ¢&52 33
(F-S-8d1)7} vep7] = stoict. Aol 23 EE 1 o+ A (rip off)& Z4e] Thi-oll
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(Unit : mm)
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Cont-F-Mo  [Monotonic Loading
- - Control Beams

Cont-F-Cy  {Cyclic Loading(10ton)

F-S-Ld1 0 kN

F-S-Ld2 60 kN

F-S-Ld3 100 kN 1460 5 1 : existence none
‘i*S—Ltl 1280

F-S-Lt2 720

F-S-Th1 3

F-S-Th2

F-S-Th3 9

F-S-Th4 12

F-S-Lrl 1500+ 1500

F-S-Lr3 3 15001500

F-S-Abl none

F-S-Ab3 space 430

F-S-3d1 height 125

F-S-Sd2 height 250
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(1) 2) (3) (kN) (kN) (Mpa) (Mpa)

Cont-F-Mo | 146.3 1261 1411 1072 - - - - -
Cont-F-Cy | 143.0 126.1] 1411] 1072 - - - - -
P-S-1dl 190.1 2826 329.7| 2402 1134 197.1 2.88 1.31 | Ri. Sh
F-5-Ld2 2003 | 2826 329.7| 2402 1363 132.6 5.14 234 | Ri, 8h
F-S-Ld3 101.0 | 2826 3297| 2402| 1471 132.6 5.55 252 | Ri, Sh
F-S-Ltl 1580 | 2826 3297| 2402 1107 99.7 5.55 253 1 Ri
F-S-Lt2 155.6 1617 180.9| 1374 76.9 519 741 337 | Ri
F-5-Th! 204.0 2239 25951 1903 1614 132.3 6.10 244 | Ri Yi, Sh
F-5-Th2 103.1 31007 3622] 2635) 1432 133.8 5.35 2.55 | Ri, Sh
F-S-Th3 1790 | 3842 4492 | 3266] 1106 138.4 4.00 211 | Ri, Se, 8h
F-5-Th4d 1864 | 446.7| 5205 | 3797 98.2 142.7 344 1.95 | Ri. Se. Sh
F-S-Lrl 2298 | 41001 47911 3485 1492 - - - Ri, Se, Sh
F-S-Lrd 2269 | 3137| 3536 2666 1262 - - - Ri, Se. Sh
F-S-Abl 1675 | 2826 3297| 2402) 1437 132.6 542 247 | Se, Yi

F-5-Ab3 1949 | 2826 | 3297 2402} 1443 132.6 044 248 | Ri. Se, Sh
F-5-8d1 301.9 | >2826 |>»320.7 | »2402 | 2147 | >1326 8.10 3.68 | Ri, Yi, Sh, Co
F-8-8d2 430.8 |>282.6 |>3297 | >2402 | 3083 | >1326 11.63 529 1 Ri, Yi. Sh

Ri: Ripoff-ZaE8Dn ~HEolx|= #4

Se : Separation-E7} 219 whajy

Dc : Diagonal ~Crack#

Yi: Yield-3&~% ~ 289 ~¢54

Co : Compression ~failure-Z3A2 E ~¢t&37
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