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Steel fibre reinforced concrete
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Observations
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Observations

Bending

Increasing
fibre content

Increasing
fibre content

S ———
A

BEFIB 2004 20. — 22. 09. 2004.
4




~EFFECT OF STEEL FIBRES ON THE CRACKING BEHAVIOUR OF RC BEAMS”

Prof. G. L. BALAZS (TUB) & Mr. . KOVACS (UD)
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Faillure loads and fallure modes

Hooked-end steel fibres

Crimped steel fibres

Dramix® ZC 30/.5 D&D® ~ 30/.5
SHEAR FAILURE NO FIBRES SHEAR FAILURE NO FIBRES
F,=24.2kN NO STIRRUPS F,=21.6kN NO STIRRUPS
A1 fecube=37.58 MPa  fg, ;= 1.57 MPa B1 focupe =42.70 MPa  f, ., = 1.60 MPa
[ —  — T 1] T 1
(] () o ([
SHEAR FAILURE 0.5V% SHEAR FAILURE 0.5 V%
F,=29.0kN NO STIRRUPS F,=33.6kN NO STIRRUPS
A2 fc,cube: 39.85 MPa fsp,cyl = 2.62 MPa BZ fc,cube = 48.80 MPa fsp,cyl = 2.81 MPa
[ —— T T
® ([ ] ) [)
SHEAR FAILURE 1.0 V% COMBINED FAILURE 1.0 V%
F,=35.0kN NO STIRRUPS F,=44.7kN NO STIRRUPS
A3 fecupe=38.55MPa g, . = 3.63 MPa B3 fooupe = 47.16 MPa  fg . = 4.13
| | MPa | i
[ — 1T ] | I e |
o ([ [ J [
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Faillure loads and fallure modes

Hooked-end steel fibres

Crimped steel fibres

Dramix® ZC 30/.5 D&D® ~ 30/.5
SHEAR FAILURE NO FIBRES SHEAR FAILURE N XEELRISS
F,=35.7kN @6/240 F,=27.5kN D41240
A4 fecupe=37.58 MPa  f, ., = 1.57 MPa B4 focupe =42.70 MPa  f, ., = 1.60 MPa
1= [ 1T T T T ] T T T T T [
@ o [ ) [ ]
SHEAR FAILURE 0.5 V% SHEAR FAILURE 0.5 V%
F,=35.1kN @36/240 F,=44.3kN G4/240
A5 fc,cube: 39.85 MPa 1:sp,cyl = 2.62 MPa BS fc,cube = 48.80 MPa fsp,cyl = 2.81 MPa
l‘------EQI 1 [ 1 T T T 1
® o
BENDING FAILURE 1.0 V% BENDING FAILURE 1.0 V%
F,=35.0kN @6/240 F,=45.7kN 41240
A6  fp.=3855MPa f,., = 3.63MPa BB fooupe = 47.16 MPa  fg . = 4.13
| I MPa | i
T T T T T T 1 T T T ™17 T T 1
o ([ J o [ ]
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Faillure loads and fallure modes

Hooked-end steel fibres

Crimped steel fibres

Dramix® ZC 30/.5 D&D® ~ 30/.5
BENDING FAILURE  NO FIBRES SHEAR FAILURE NO FIBRES
F,=37.4kN 26/120 F,=35.2kN B4/120
A7 fecube=37.58 MPa  fg, ;= 1.57 MPa B7 focupe =42.70 MPa  f, ., = 1.60 MPa
LT T T T T T T T T T T T T 1] T T T T T T T T T T T
o o ([ J ([
BENDING FAILURE 0.5 V% SHEAR FAILURE 0.5 V%
F,=35.0kN 26/120 F,=46.6kN @4/120
A8 fc,cube: 39.85 MPa 1:sp,cyl = 2.62 MPa 88 fc,cube = 48.80 MPa fsp,cyl = 2.81 MPa
[T T T T T T T T T T T T TTT] LT T T T T T TTTTIELT]
) (J ® (]
BENDING FAILURE 1.0 V% BENDING FAILURE 1.0 V%
F,=36.6kN 6/120 F,=45.0kN B4/120
A9  fp.=3855MPa f,. = 363MPa B9 ., =47.16MPa fpoy = 413
| | MPa | i
[T T T T T T T T T T TTTT1] LT T T T T Tl TT T T TT T
o o ([ (]
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Crack development

RC-B1 - No stirrups - 0 V% D&D® 30/.5

020/ F,=21.6 kN Shear failure
€ -
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Crack development

RC-B3 - No stirrups - 1.0 V% D&D® 30/.5

FI IF
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Crack development

RC-B7 - $4/120 - 0 V% D&D® 30/.5
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Crack development

RC-B9 - $4/120 - 1.0 V% D&D® 30/.5
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100

Mean crack spacing [mm]
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Crack spacing Series B
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Crack width Series A
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Crack width Series B
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Crack spacing

%)

Plain concrete Sim = 50+ 0.25k k, —
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Conclusions

» Steel fibres increase shear capacity
* Crack spacing
steel fibres reduce average crack spacing,

modified EC2 formula:
%,

s, =C+0.25kk, —

ol
forOV% fibre content: C = 0.50

for 0.5 V% fibre content: C = 0.45
for 1.0 V% fibre content: C = 0.40

Crack width
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Steel fibre
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