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Experimental study on shear strengthening of steel beams using CFRP strips
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ABSTRACT ARTICLE INFO
Steel structures are one of the most used type of structures. Some of the Receive Date: 16 June 2018
steel structures may need to be strengthened due to different reasons. Revise Date: 14 January 2019

There are different methods for strengthening of this kind of structures. In ~ Accept Date: 15 January 2019
recent years, strengthening of steel structures using Fiber Reinforced

Polymers (FRP) has been most interested. This study investigates the
shear strengthening of steel beams using one and both sides strengthening Keywords:

of the web by different angles of Carbon Fiber Reinforced Polymers  Strengthening; Steel beam;
(CFRP) strips. Five specimens were investigated in laboratory  Shear; Bearing capacity; CFRP
experimentally. The test method was four-point bending approach. The

load was applied on a connector loading beam by a hydraulic jack, then

the load was applied on the main beam through two equal point loads.

The beams had two simple supports at the both ends. The loading type was

the static gradual loading type. The dimensions of the beams were chosen

in the way that beams behave most in shear. This means that beams fail

first due to shear stress. One beam was not strengthened, and two beams

were strengthened using vertical strips on one or both sides of the web,

and two remained beams were upgraded using diagonal strips. Results of

this research indicates efficiency of CFRP strips for increasing load-

bearing capacity of the beams. Strengthening using diagonal strips on

both sides of the web demonstrated the most increment in load-bearing

capacity.
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Adhesive: Sikadur® -30

KON ESS (N/MmM2) s Les congliia (N/MmM2) oaS cosglie e Ceaglie OV (g9) (S Mz Curglie
(mm) (N/mmz2) (N/mm2)
E-Modulus Strength 7 days  E-Modulus  Strength 7 days Strength 7 days Mean Min. value
1 value
9600 70-95 11200 24-31 14-19 30 >21

CFRP strips Sika® CarboDur® S512/80 ,lg zdlas wluogas g slxsl ¥ Jgus

CFRP Strip: Sika® CarboDur® S512/80 & - Type S

(mm)sta E-Modulus (N/mm?) (N/MmM2) _zaS canglia oS
e b Jsbo Mean Min. 5% 95% Mean Min. 5% 95% Strain  Design
value value fracture fracture value value fracture fracture at strain
value value value value break
80 1.2 Varies 165000 >160000 162000 180000 3100 >2800 3000 3600 >1.7% <0.85%
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