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The Behavior between Steel fiber Reinforced Concrete Both Simple

and Continuous Beams
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ABSTRACT

It is absolutely natural to be interested in durability and safety of the structure under shear behavior.
To fulfill this desire, a comparison on the shear behavior between steel fiber reinforced concrete both
simple and continuous beams is done to use in the field working. Several operations are conducted :
First of all, plan for optimal combination is standardized. Second, resistance for shear has been
generalized in that it is decided by combination of individual elements. Third, as the fracture of tensile
bar leads to destruction of specimen, shear behavior of whole specimen is decided by stress working
on tensile bar. It should be generalized for other specimens also. Forth, evidence of the softness of
steel fiber reinforced concrete beam by experiment lead to application in the fields. Finally, numeral
values of the steel fiber reinforced concrete are analyzed and the result is compared to those of
experiments.

With these consequences, this study was done for the application to dynamic structures such as
bridges and the repair and rehabilitation.
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E.1 Physical properties and shapes of steel fibrous

Aspect ratio Length Diameter Tensile strength
(¢/d) (mm) (rom) (kef/cut)

60 60 1.0 11,000 square 785

Shape of section|{ Specific gravity

212 g4 A

WgdAE 23 F ELE(V) 0%, 075%, 1.0%, 1.25%9] W3E Fol AL BAF YALIEHE &
287 3 s AFuEE st 229 22 WFEAE =FA
¥.2 Mix proportion

it Vol }
Series 1\84[;-,;:3 S]sm air | wre o/a Unit Volume (kg/m’) -
0, 0, 0,
(mm) | (em) %) | (%) (%) W C S G (g/m) Vi

RC1 25 10 2 425 457 156.24 433 71124 | 951.83 866 0%

SFRC 1 % 6 26 | 425 45.7 156.24 433 711.24 951.83 1732 0.75%
SFRC 2 25 4 425 457 156.24 433 711.24 951.24 2598 1.00%
SFRC 3 2% 4 425 457 169.93 433 70365 | 946.15 2165 1.25%

SP : Superplasticizers, Vi : Fibrous content
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¥.3 Test results of compressive and splitting tensile strength

Compressive strength Tensile strength
Series (fck) kgf/ o] (fsn) kgf/CIIf f c/fsp
7-day 28-day 7-day 28-day
RC 1 (V=0%) 283 421 265 40.17 1048
SFRC 1 (V=0.75%) 276 431 341 50.61 851
SFRC 2 (V=1.00%) 296 450 408 5458 824
SFRC 3 (Vi=1.25%) 312 475 474 66.74 712
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@& © Steel starin gauge, : Concrete mold gauge
9.1 Shape of test beams and loading arrangement (Plane unit : cm, Section unit © mm)
#.4 Detail test specimens
. . Fibrous content Shear span-depth
Series fe (ke/cm) Size (cm) V; (%) ratio (a/d)
RC 1~4 421 22X 30% 360 0 33
SFRC 1-1~5 431 22X 30X 360 075 33
SFRC 2-1~5 450 22x30%360 1.00 33
SFRC 3-1~5 475 22 X 30 x 360 1.25 33
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¥5 Results of static test

Name of beams fe Vi NP PPy Py P’ Failure
(kgf/cu) (%) (tf) (tf) (tf) (tf) mode

RC1 421 0 10.0 6.2 14.0 22.0 Flexure
SFRC 1-1 431 075 21.0 41 210 254_.5 Flexure
SFRC 1-2 10.0 11.0 195 255 Flexure
SFRC 2-1 450 100 16.0 6.4 20.5 21}0 Flexure
SFRC 2-2 19.0 50 21.0 255 Flexure
SFRC 3-1 475 1% 120 10.1 22.0 240 Flexure
SFRC 3-2 ' 180 11.0 22.0 25.0 Flexure

f. : Compressive strength of concrete, V; @ Fibrous content, NP @ First negative flexural cracking load,
PPr : First positive flexural cracking load, Py : Static yield load, P, : Static ultimate load to failure
*Py is the power of one actuater
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