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Abstract

A reinforced concrete hollow core one-way slab is one of the types of slabs used widely around
the world in residential and industrial buildings to take advantage of them Economic and thermal
insulation as well as to reduce the self-weight of the construction. The aim of the present study is to
examine the structural behavior of the reinforced concrete hollow core one-way slabs reduce failure
using the normal concrete and fibrous concrete and then strengthened using carbon fiber(CFRP)

This study include molding of ( 6) specimens differ in terms of the voids volume (Vv) ,
volumetric percentage of steel fibers (V) , and then strengthened by using fibers of carbon , with the
aim of rehabilitation by fibers, carbon polymer (CFRP) is to find out how efficient element structural
when treated after the occurrence of the failure and the validity of its use in the event of a failure has
occurred entirely or partly in the roof, and re- examined using the same method and conditions that
were examined ceilings is affected through it, knowing that these ceilings have been addressed and
strengthened in the same way , the results of the tests of the models that have been rehabilitated
using carbon fiber (CFRP), compared with the same models before strengthening and examined
reduce failure, increased very high susceptibility endurance extreme , with the increase ranging from
(51.6%) to (96.2%), as has been observed decrease in deflection value of models after strengthening
by (CFRP).
It is concluded through this study the possibility of using its concrete hollow core one-way slab as a
roofing system for buildings also proved the highly efficient for this slab after rehabilitation using
carbon fiber (CFRP).
Keywords: Hollow core one-way slabs, Fibrous concrete, Carbon fibers.
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"annual book of ASTM standards, 9. ASTM C 496 — 96 "Standard Test Method
American Society for testing and for Splitting Tensile Strength  of
materials vol 04-02,2007,pp.1-4 . Cylindrical Concrete Specimens".

10. ASTM C143-03"standard test method for
slump of hydraulic cement concrete
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Limit of Iraqi
Composition Content % specification
No. 5/1984
Silica, SiO2 14.2 21 % Max.
Alumina, Al20s 3.6 8 % Max.
Iron oxide, Fe203 - 6 % Max
Magnesia, MgO - 5 % Max
Sulfate, SO3 2.23 2.8 % Max
Loss on Ignition, (L.O.I) 0.95 4 % Max
Insoluble material 0.89 1.5 % Max
Lim Saturation Factor, (L.S.F) 0.9 (0.66-1.02)
_ . Test Limit of radi
Physical Properties Results specification
No. 5/1984
Specific surface area (Blaine method), 301 250 m?/kg (lower limit)
(m?/kg)
Setting time (vacate apparatus)
Initial setting, hrs : min 55 Not less than 45 min
Final setting, hrs : min 8 Not more than 10 hrs
Compressive strength (MPa )For 3-day 27 15 MPa (lower limit)

aslll al )l 7 8 (2)dsa>

Cumulative passin Limit of 1QS No.
Sieve size Cumulative retained% 0 P 9 45/1984 for zone
)

No. (3)
4.75-mm (No.4) 0 100 90-100
2.36-mm (No0.8) 8.5 91.5 85-100
1.18-mm(No.16) 19.75 80.25 75-100
600-um(No.30) 39.25 60.75 60-79
300-um(No.50) 78.75 21.25 12-40
150-um(No.100) 95.75 4.25 0-10

Fineness modulus =2.42

Cad) a8 ) 7 a8 (3) dssa

Sieve size Cumulative passing % Limit of ASTM C33-01
12.5-mm 100 90-100
9.5-mm 90 85-100
4.75-mm 15 10-30
2.36mm 0 0-10
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. Water Cement Fine Coarse SP
Constituent (kg) (kg) Aggregate | aggregate (kg)
(kg) (kg)
IO 140 459.5 738.4 896 4.59
(kg/m?)
a3 A glia g Bliaiy) daglia g J shagl) (aad milis (5) Jga
Comp. Comp. Splitting
Steel strength | strength tensile -
No | Mix | fibers wiC SP | Slump £/ strength
No. (%) (%) (%) (mm) feu MPa (fet)
MPa
MPa
1 M1 0 30.5 1 95 48.88 39.1 4.244
2 M2 0.5 30.5 1 85 60.44 48.35 5.658
3 M3 1 30.5 1.25 80 65.18 52.14 7.83
4 M4 1.5 30.5 1.5 65 58.66 46.92 7.07
G5 GiL) aladialy 4y g8l sy g Jod i gheall Jranil) (and gilii G 43 lia (6) Jgaadl
Failure Failure Defl:ﬂon Deflection | % Decr.in
Load before Load after | % Incr. . at Deflection
Steel . . . Failure .
Sample | Vv . strengthenin | strengthenin in Failure at
fibers . Load ) )
No. % y g by g by Failure without Load with Failure
° (CFRP) (CFRP) load (CFRP) Load
(KN) (KN) (EARE) (mm)
(mm)
R1S0 0 0 23.6 42.7 80.9 10.4 8.9 14.4
R2 S2 20 1 30.9 52.5 69.9 11.3 9.5 15.9
R3 S2 24 1 30.4 46.1 51.6 10.6 8.4 20.7
R4 S2 36 1 24 47.1 96.2 12.1 9.3 23.1
R2 S1 20 0.5 27.5 45.1 64 9.8 7.6 22.4
R2 S3 20 1.5 25.2 39.2 55.5 8.4 6.7 20.2




