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Strengthening and Repair of Parabolic
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Abstract

The aim of this study is to evaluate the effect of
(CFRP) on parabolic beams under repeated load.
In this study nine parabolic reinforced concrete
beams were prepared having (150 x 200mim)
dimensions , two unstrengthened as control
beams and others were divided in to two groups
(A and B) .

Group (A) consisted of four beams wrapped with
(CFRP) in different ways , group (B) included
three damaged beams loaded to about (55%) of the
maximum load of control beams and then repaired
by (CFRP) . All beams tested under repeated load
by (10kN) in one cycle.

The test results showed the (CFRP) increased the
strength of the parabolic RC beams based on the
shape and type of the strengthening.

Key words: Parabolic RC beam, CFRP, Repeated load.
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Approximate diameter (mmm) Measured diameter (mm)

8 '7.996

Area (mm®)
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(ty) (MPa)

(f.) (MPa)

639

Density Mixed Resin: 1.31 kg/l (at +23 ‘C)

+10 °C : 90 min. (5 kg)
+35 °C : 30 min. (5 kg)
Tensile Strength 30 MPa ( 7 days at +23 'C)

Flexural: 3800 MPa (7 days

Pot Life

E-Modulus

at +23 'C).

Tensile: 4500 MPa (7 days at +23 ‘C)

Elongation at Break  0.9% (7 days at +23 C)

(DIN 53455)
(DIN 53452)
(DIN 53452)

T Al g S SLY A Saall g 2 5l paSLal ¢ (3) 3 Jgsn

FIBER TYPE MID STRENGTH CARBON FIBERS

Fiber Orientation 0’ (Unidirectional)
Areal Weight 230 g/m?® + 10 g/m?

Fiber Density

1.76 gl/cm?®

Fabric Design Thickness 0.131 mm (based on fiber content)

Tensile Strength 4300 MPa (nominal)
Tensile E-modulus 238000 MPa (nominal)

Elongation at Break

1.8% (nominal)
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. Age of Comp. Strength
Groups Specimen Specimen (day) (MPa)
PB-1-C

Control PB-2-C 63 33.4

PB-3-W-U 81 33.8
PB-4-W-5U

A PB-5-W-5U 77 33.7

PB-6-W-3U 76 33.7
PB-7-R-5U

B PB-8-R-5U 83 33.8
PB-9-R-3U

Splitting
Strength (MPa)

2.8
3.3
3.3
3.2

3.3

Flexural

Strength (MPa)

4.1
4.4
4.4
4.3

4.5

Modulus of

Elasticity (MPa)

27158
27316
27294
27288

27328




Vd
L

_ Sulaimani Journal for Engineering Sciences / Volume 3 - Number 3 - 2016
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r Specimen: Maximum % Increasing in Maximum Load Mode of Failur
groups POCLIens Load (KN) with Respect to Control beams ode ot raiture
PB1-C Perpendicular cracking & Debonding of
erpendic cr g ebonding o
Control PB-2-C 87.9 concrete cover with Crushing in Concrete
e TR Diagonal cracking &Crushing in concrete
PB-3-W-U 55.9 47.5 with Debonding of CFRP
T Perpendicular Cracking &Debonding of
PB-4-W-5U 38.3 1.1 concrete cover
A f
e YR Perpendicular cracking with Debonding ol
PB-5-W-5U 47 24 concrete Cover & Debonding of CFRP strip
P Crushing in concrete with Debonding of
PB-6-W-3U 43.3 14.2 CFRP strip
PB-7-R-5U 38 0.3 Concrete crushing
B PB-8-R-5U 43.1 13.7 Debonding of CFRP
PB-9-R-3U 39.5 4.2 Crushing in concrete & Debonding of CFRP
. BJJ;:\.HJIQL.L“L:c.a?&.'a_,&aBI#|&M9§QM§JI*&&0MI&A&¢§4;}NH§: (8) ady Jou
Groups Specimens Mid Span Deflection (at Maxi. % Decreasing in Mid Span Deflection with
b P Load) (mm) Respect to Control Beams
PB-1-C
Control PB-2.C 3t ————
PB-3-W-U 16.4 47.4
A PB-4-W-5U 25.2 19.2
PB-5-W-5U 10.6 66
PB-6-W-3U 22.5 27.9
PB-7-R-5U 22.4 28.2
B PB-8-R-5U 12.2 60.9
PB-9-R-3U 15.1 51.6
- (Roller) siwuall dga ais Y IS luadill Cacud § add (s ¢ (7) ol J9a>
Groups Specimens Slip (at Maxi. Load) (imm) % Decreasing in Slip with Respect to Control Beams
PB-1-C
Control PB-2-C 311
PB-3-W-U 21.6 32.7
A PB-4-W-5U 25.2 21.5
PB-5-W-5U 13.5 57.9
PB-6-W-3U 28.9 10
PB-7-R-5U 22.4 30.2
B PB-8-R-5U 14.6 54.5
PB-9-R-3U 18 43.9
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