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Influence of steel fibres on punching shear strength of flat slabs
self compacting concrete

Janan Rasheed Al-Feel /professor Asmahan Mahmood Sultan
Civil Engineering Department / University of Mosul

Abstract

Flat slabs are the slab without beam so it save level of the floor. The punching shear
caused failure around the column area under applied load on the column, to reduce this
failure shear reinforcement were used but it is not easy practically especially for low
slab thickness, it can be used steel fibres in the concrete mix to increase the punching
shear strength. The aim of the research to study the punching shear of flat slab of self
compacting concrete ,this type of concrete used widely because it is environmental
friendly. The main parameters are the reinforcement of the slab, two percent were
taken with different volume percent of steel fibre (0,0.4,0.8,1.2)%.The main results
obtained that the punching shear strength increased with the volume percent of fiber
and steel reinforcement, it increased about 27.95% , 21.4% for slabs with reinforcement

ratio p =1.4%,p=1.8% respectively for 1.2% fibre, and the energy absorption increased

about 107% for slab with 1.2% fibre and p=1.8% compared with slab without fibre. The

results show also increased in ductility as the fibre content increase and the failure perimeter of
the slabs is approximately circular shape and the failure perimeter increase as the fibre content
increased.
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Specimen No. pY% V% h (mm) d (mm)
S1 1.4 0 70 47
S2 1.4 0.4 70 47
S3 1.4 0.8 70 47
S4 1.4 1.2 70 47
S5 1.8 0 70 47
S6 1.8 0.4 70 47
S7 1.8 0.8 70 47
S8 1.8 1.2 70 47
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plastizier Structure 504E
Color Light Brown
Physical state Liquid
SG.@25C 1.05
PH Value 6.5
Dose 0.2 to 3.0 liters/100 kg of cementitious material.
Chloride content Nil
Alkali content less than 1.5 gm Na20Oequivalent per liter of admixture

-1 Agilu Al ddatil)

Sl s tda) ¢ i ) (1.0:1.9:2.4:0.1/0.40/1.85%) 4 sl comaill b dpbas pad) ALl aladiasl o
e Oalall A iy (5) o Jsaall (A e ge LS (Cianal) 05 e Gl Apnd) (gale / Citand) I ol A/
A1 Al Al Ay Hhall (atliadl) a8 S5 el 413 Ailualdl o) aSllly A3V Gl el A 320 ) die dalall
(5) A Jsaall (8 e ge LS Criand) (e A Gald) o Lale dila) (and g Bacaiall and aladinly (a )l

LI Apaaal) audl) g dasiical) CUaldl) cud (5) Jgaad)

- Mix proportion Percentage of Volume percent of
Mix No. o o .. .
cement:sand;gravel:silicaw\c superplastizier fibre
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Flow table test J-Ring blocking step

Mix
No Tsoo | | imits [19] Dmax Limits [19] ( Bj) Limits [19]

B IS . (mm) D (mm) Bj
M1 2.3 710 3.5
M2 2.3 (2-5 sec) 700 ] 4.0
M3 55 200 (650-800 mm) G <20 mm
M4 3.2 660 8.2
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S1 1.4 0 49.6 4.1 136.8
S2 1.4 0.4 50.8 4.6 153.5
S3 1.4 0.8 58.5 5.7 156.2
S4 1.4 1.2 55.2 6.4 174.9
S5 1.8 0 50.6 4.4 146.4
S6 1.8 0.4 57.3 4.7 156.4
S7 1.8 0.8 59.8 6.2 165.0
S8 1.8 1.2 59 6.8 177.8
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S1 136.8 0.3 19.50 65.00 0 1402.2 0
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