Journal of the Korea Concrete Institute
@ Vol. 26, No. 6, pp. 771~778, December, 2014

http://dx.doi.org/10.4334/JKCI.2014.26.6.771

it

2w Slo|HRIE ZMY HZ

Structural Behavior of Hybrid Steel Fiber-Reinforced Ultra High
Performance Concrete Beams Subjected to Bending
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ABSTRACT This paper concerns the flexural behavior of hybrid steel fiber-reinforced ultra high performance concrete (UHPC)
beams. It presents experimental research results of hybrid steel fiber-reinforced UHPC with steel fiber content of 1.5% by volume
and steel reinforcement ratio of less than 0.02. This study aims at providing realistic information about UHPC beams in bending in
order to establish a reasonable prediction model for flexural resistance in structural code in the future. The experimental results show
that hybrid steel fiber-reinforced UHPC is in favor of cracking resistance and ductility of beams. The ductility indices range through
9.2 to 15.2, which means high ductility of UHPC. Also, the flexural capacity of beam which contains stirrups in pure bending zone is
similar to that of beam which does not contain stirrups in pure bending zone. This result represents that the flexural capacity is not
affected by the presence of stirrups whose spacing is 150 mm in bending zone.
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Table 1 Mix proportion (weight ratio)

Water Fin Water-
-binder | Cement | Zirconium | Filler a ¢ reducing
ratio 88 | admixture
0.2 1.0 0.25 0.3 1.1 0.02

Table 2 Parameters used in experimental tests with UHPC

mixture
Test parameters
fp, . .

Beam k Rebar ratio st1rr}1p Method
(MPa) spacing .

Rebar | Ratio | (mm) of placing
B-RO 177.8 - 0.0000 - End
B-R1 182.9 | 2-D13 | 0.0059 - End
B-R2 186.2 | 3-D13 | 0.0089 - End
B-R2-S 186.2 | 3-D13 | 0.0089 150 End

B-R2-C | 182.9 | 3-D13 | 0.0089 - Midspan
B-R3 179.9 | 4-D13 | 0.0119 - End
B-R4 181.9 | 3-D16 | 0.0155 - End
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(a) Beam without stirrups in pure bending zone
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(b) Beam with stirrups in pure bending zone

Fig. 1 Dimension of test beam



Placing of UHPC
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Numbers indicate the order of placing
(a) Placing of UHPC from end of beam
Placing of UHPC
[—|

Numbers indicate the order of placing
(b) Placing of UHPC from midspan of beam

Fig. 2 Procedure for placing of UHPC
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Fig. 3 Dimension of test setup

Fig. 4 Test setup
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Fig. 6 Crack patterns of beam B-R4

Fig. 7 Flexural failure of beam B-R4
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Table 3 Test result of cracking and ultimate load

Initial cracking Ultimate state Ductility index

Beam P, M, A, P, M, A, 4,

(kN) (kN-m) (mm) (kN) (kN-m) (mm) A
B-RO 46.5 27.9 2.10 53.7 322 7.16 34
B-R1 41.1 24.7 1.94 111.5 66.9 17.78 9.2
B-R2 40.8 24.5 1.83 1313 78.8 21.15 11.6
B-R2-S 45.9 25.2 1.85 141.5 77.8 19.64 10.6
B-R2-C 39.1 234 1.71 1333 80.0 25.93 15.2
B-R3 41.0 24.6 1.67 147.2 88.3 23.53 14.1
B-R4 49.5 29.7 2.32 151.7 91.0 35.24 152
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