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A Study on Carbon Fiber Sheet Rehabilitation of High Strength
Reinforced Concrete Beams Mixed Steel Fibrous
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ABSTRACT

In recent years, the research and development about the new material proceed rapidly and
actively in the building industry. As building structures become bigger, higher and more
specialized, so does the demand for material with higher strength. In the future, we will
need to research repair and rehabilitation to make high strength concrete mixed steel
fibrous building safe. The carbon fiber reinforced plastic bonding method is widely used in
reinforcing the existing concrete structure among the various methods. The repair of initiate
loaded reinforced high-strength concrete beams mixed steel fibrous with epoxy bonded
Carbon Fiber Sheets(CFS) was investigated experimentally. The CFS thickness and length
were varied to assess the peel failure at the curtailment of CFS. The behaviour of the
repaired beams was represented by load-longitudinal steel strain relation and failure modes
were discussed. The test results indicate that CFS is very effective for strengthening the
demand beams and controlling deflections of reinforced high strength concrete beams mixed
steel fibrous happen diagonal crack, the increase in the number of CFS layers over two

layers didn't effect the increase in the strength of beams.
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¥ 1 Concrete mix proportion

Max Stump |W/C+SF| S/a erpl('j::mer:f Mix proportions (kg/m’)
e | e oo (TS w | ¢ (sl s | (So/f) (;f)
18 15 160 | 750 |{132.3] 512 § 949 | 2.0
19 | 10*2 22.5 35 10 150 | 600 | 660 | 581 | 1087 | 15 | 15
27 10 160 | 533 | 59.2 | 610 | 1133 1.0

SF : Silica fume. SP : Superplasticizers. V¢ @ Steel Fiber.
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1% 1 Cross-section of static test beams and loading arrangement

X 2 Details of test specimen

Beamms Beam size | Tensile steel | Vertical steel | Shear span Carbon sheet

(cm) bars (mm) bars (mm) ratio (a/d) | Repair, Rehabilitation
SFB1 15X 30x 190 ?19x4 @10 (12EA) 2.8 None
CSF1 |15%x30%190 019x4 @10 (12EA) 2.8 2 Sheet Rehabilitation
CSF2 | 15x30x190 D 19%x4 @10 (12EA) 2.8 2 Sheet Rehabilitation
CSF3 | 15%x30%190 019x4 @10 (12EA) 2.8 2 Sheet Repair
CSF4 | 15X30X%190 019x4 @10 (12EA) 2.8 2 Sheet Repair
CSF5 | 15X30%190 @19x4 @10 (12EA) 2.8 4 Sheet Repair
CSF6 | 15X 30x190 ?19x4 010 (12EA) 28 4 Sheet Repair

SFBI : High strength reinforced concrete beam mixed steel fibrous.
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CSF1~6 : High strength reinforced concrete beams mixed steel fibrous of carbon sheet repair
and rehabilitation.
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R 3 Static test results

Name of f'c Stirrup Shear span{ P« Pe Pu Failure
beams (ke/cnf) spacing(cm) | ratio(a/d) | (ton) | (ton) ! (ton) mode
SFB1 1044 10 2.8 4.8 151 | 28.1 Flexure
CSF1 970 10 2.8 . . 50.5 Flexure
CSF2 970 10 2.8 . . 49.1 Flexure
CSF3 1044 10 2.8 : . 438 Flexure
CSF4 1044 10 2.8 . . 379 Flexure
CSF5 1180 10 2.8 . . 46.7 Flexure
CSK6 1180 10 2.8 . . 371 Flexure

f'c : Compressive strength of concrete. Pi : First flexural cracking load.
P First diagonal cracking load. P. ¢ Static ultimate load to failure.
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