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Behaviour of SFRC
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Structural application of SFRC

Examples of different use of steel fibre reinforcement in seismic
resistance and pre cast structures after Naaman & Reinhardt
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Use of SFRC In cross section

Steel fibre Concrete
reinforcement in

Fibre reinforced concrete

concrete members

e Reinforcing bar
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Use of SFRC In cross section

Steel fibre reinforcement in repair and
strengthening of concrete members

Steel fibre reinforcement in the end
block region of prestressed member

Fibre Reinforced Concrete in Practice The 1st Central European Congress on Concrete Enqgineering, Austria, Graz 8. —=9. 09. 2005.

-



~PRESTRESSING IN STEEL FIBRE REINFORCED CONCRETE” Prof. G. L. BALAZS (TUB) & Ass. Prof. . KOVACS (UD)

PC beams

0 V% Dramix® ZC 30/.5 hooked-end fibres

PC-G1

0.5 V% Dramix® ZC 30/.5 hooked-end fibres

PC-G2 -

1.0 V% Dramix® ZC 30/.5 hooked-end fibres

PC-G3

0 V% Dramix® ZC 30/.5 hooked-end fibres

PC-S1

0.5 V% Dramix® ZC 30/.5 hooked-end fibres

PC-52 -

1.0 V% Dramix® ZC 30/.5 hooked-end fibres

PC-S3

Seven-wire strand
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Specimens under tension release

PC-G1 0 V% PC-G2 0.5V% PC-G3 1.0V%
fibre content Dramix® ZC 30/.5 Dramix® ZC 30/.5
Released
__ end
A steelframe Y\ sliding contact steel frame A
PC-S1 0V% PC-S2 0.5V% PC-S3 1.0 V%
fibre content Dramix® ZC 30/.5 Dramix® ZC 30/.5
4 additional concrete portion . T
cutting place of strand hydraulic jacks
[
- H@-
specimens lying on
their side
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Measuring systems on PC beams
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Concrete strains
during tension release

PC-G2 0.5 V% Dramix® ZC 30/.5

B =

§ A : £ [ ] —a— 35 kN
S ENEAW —a—55 kN
c |
FaZa==r — o
% //-\ j/-\ —x— 95 kN
) ) T
g 7\ e - 7 —e— 105 kN
S 1.8 —+— 115 kN
O 2:0 active side passive side 125 kN

-2.2 —=— 136 kN
O 200 400 600 800 1000 1200 1400 1600 1800 2000
Position of strain gauges [mm]
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Draw-in of prestressing strand
during tension release

PC-G2 - 0.5 V% Dramix® ZC 30/.5
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g 80 o 372/7
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Definition of transfer length

5 HALF PORTION OF BEAM
Concrete section
after tension
release
i Butt-end section i Transfer !
! before tension release ' length
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Displacements of a dx length specimen

Xi1® = Xig" — Ay P X¢ = X"
dx length of g~ —— P— 'S
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before
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Non-linear equation system

Measured

/concrete strains

Experimentally
determined
function
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Transfer length of prestressing strand under gradual rlease Transfer lengths of prestressing strand under gradual release
PC-G1 0 V% Dramix® ZC 30/.5 PC-G3 1.0 V% Dramix® ZC 30/.5
Half portion of beam, x [mm] Half portion of beam, x [mm]
0 100 200 300 400 500 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
0 0 L L L L L L L L L |
1 14
L=
/. 7 Po =35 KN gpo=1.807 %0 Pesr = 32.4 kN = 45/635 mm Po =35 kN gpy =1.807 %0 P = 32.6 kN
2 / 2 /
=150.926 mim _ _ _ L 586.90 m — — 9 =
7. / > Po =55 KN gpp=2.839 %0 Pt =50.3 kN ya Po =55 kN gpp=2.839 %0 P =50.5 kN
3 Dr = PrestreSSIng Strand — 3 Dr \"\V/d| / PI’eStFESSIng Strand
== Q\O
o= =203/88% m =
'S > Po = 75 kN = %o Pegr. = 67.8 KN 'z L =1A5.746/mr = - 9 =
] / / o gpo = 3.872 %o Per. | IS Po =75 KN gpy=3.872 %0 Perr. =67.9 KN
23 ) < 7 i
4 - / 4 /
=/273 24 im /
77 )" Po=95KN &po = 4.904 %o Peyy = 85.1 kN '-/ zi 93 m Po =95 kN epo=4.904 %o Py = 85.2 kN
5 )Z :/{10 ?éS 741 5 1
: > 250 17 m_
/ / / Po =105 kN g, =5.421 %o Pesr = 93.3 kKN Po =105 kN g,y = 5.421 %o Pesr. = 93.4 kN

N
X
(o)
S
3
3

A\

Po = 115 KN gpp = 5.937 %o Pogy = 101.6 kN /{ / 943 mm
6 1 }[2}(8.285 mm N 6 ’/ /Bé o6
7 » Py =125KN &po=6.453 %o Py = 109.2 kN mm

=420.191 mm .
Po = 135.9 KNgpy = 7.011 %o Perr. = 117.7 KN =395.610 mm

7 7 "

Py =115 kKN gpy =5.937 %0 P, = 101.8 kN

\4

Po =125 KN &po = 6.453 %o P = 109.3 KN

\/

Po = 135.9 kNgpy = 7.011 %o Perr. = 117.8 kN

M

Y

Fibre Reinforced Concrete in Practice The 1st Central European Congress on Concrete Enqi i Austria, Graz 8. —=9. 09. 2005.




~PRESTRESSING IN STEEL FIBRE REINFORCED CONCRETE” Prof. G. L. BALAZS (TUB) & Ass. Prof. . KOVACS (UD)

Failure loads and fallure modes

No fibre ;Fu = 8.20kN No stirrups

|
PC-G1 =g S

No stirrups

PC-G2

No stirrups

PC-G3

No fibre ;Fu =12.70 k“!' No stirrups

- —E‘g-"/ |
PC-S1 = = B+S

0.5 V% !Fu =12.60 k“! No stirrups
PC-S?2 __ B+S +SP
FoY
1.0 V% F, =12.00k No stirrups
B+S +SP
PC-S3 -
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Load vs. Deflection relationship
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Conclusions

Determination methode of stransfer length of prestressing
strand based on experiment was developed

Steel fibres produce lower draw-in of the prestressing strand

Steel fibres result 13 to 20% decrease in the transfer length of
prestressing strand

Application of fibres provided enough strength to avoid shear
fallure or splitting failure along the prestressing strand.

Type of failure changed from explosive to ductile
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Prestressing in steel fibre
reinforced concrete
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