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Abstract:  In order to prevent the premature e dggmg of externally bonded fiber reinforced polyme@)
a R

composite used for shear strengthening of reinf, oncrete (RC) beams, a novel sel

2. Guangzhou metro design and research in§

sheet was developed and a hybrid-anchorj

the surfaces of a beam and anchoring the ends by anchor plates. Five specimens were tested(t9 Na

sibility of the new method, including’two control specimen, one specimen strengthened by ar@ally bonded (EB)

U-sheets of carbon fiber reinfsread golymer(CFRP) and two specimens strengthened b id-anchored U-sheets.

The results show that hyb chorage can shift the end-debonding of CFRP to ure failure and greatly im-
prove the fiber-strength utilization. It performs much better than the conve@@b ethod of externally bonding in

the aspects of restraining the propagation of the diagonal crack, improv Strain behavior of steel stirrups and

CFRP, and increasing the shear capacity of RC beam. @
Keywords: CFRP sheet; hybrid-anchorage; shear strengthen f-locking anchor plate; reinforced concrete
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Table 1 Properties of CFRP reinforcements

Sectional  Elastic Yield Ultimate
Steel bars area modulus strength strength

A,/mm? E./GPa fy/MPa  fu/MPa
Stirrup A 33.2 210 372.2 509. 5
Stirrup B 78.5 210 505.1 606. 1
Compression bar 490. 9 200 464.5 606. 6
Tension bar 615.8 200 475.8 654. 9
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Table 2 Shear strengthening parameters of
experimental concrete beams
Specimens  Method L RL sheets
iy X Wirp @ 517y otp/107%  hgy/mm

RdyBi21-70 B 1X100@150 8.91 430

Rd; Hz11-70 H 2X50@150 8.91 430
Rods Hz11-70 H 2X50@150 8. 91 430

Notes: ng,— Numbers of CFRP; wg,—Width of CFRP; sg,—Spac-
ing of CFRP; hp,—Height of CFRP.
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Table 3 Experimental results of concrete beams
. Degree of main Load of main Increment Ultimate Increment .

. Strengthening . . Failure

Specimens thod diagonal crack diagonal crack of P load of P, J
metho i mode
/(% P /kN &/ % P./kN &/ %

Rd; — 33 332 — 508 — S
Rd;Bi2:-70 B 30 394 18. 67 591 16. 34 S. DB
Rd; Hz11-70 H 29 400 20. 48 963 89.57 X, R
Rods — 22 320 — 465 — X
Rodz Hz11-70 H 29 342 8 689 48. 17 X, R

trol beam) ; S—Shear-compression failure of beam; X*Anchorin@l ure of longitudinal steel reinforcement of beam; DB—Debonding failure of

Notes: & = (P (strengthened beam) — P, (control beam)) /Peram) ; & = (P, (strengthened beam) — P, (control beam)) /P, (con-

CFRP; R—Rupture failure of CFRP.
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Tab 6‘ aximum strains of CFRP straps
en

N4
S
el F1 F2 F3 F4 F5
@ €1 €2 €3 €4 &5

Effective Increment

Spe strain of efe
Q ere/pe &
@\m’sm—m 1353 2297 2212 855 ©O 1343  —
O“Rd2H11-70 2489 6562 6927 6214 4237 5286 .93
Rods H211-70 3747 4642 6597 5966 3727 4876@ 63
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