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An Experimental Study on Shear Behavior of High Strength Reinforced

Concrete Beams using Input Steel Fiber
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Abstract

Recently, the use of steel fibers has been increased in flexural members and beams of
concrete structures; such as bridge decks, highway roads, runway of airport, buildings, ete..
An experimental investigation of the shear behavior of high-strength reinforced concrete
bearns using input steel fiber was conducted. However only a few experimental tests have
been carried out under static loading. The static test was carried out to measure the
ultimate load, the initial load of flexural and diagonal cracking, crack patterns, fracture
modes. The load versus strain and load versus deflection relations were obtained from the
static test.
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Table 1. Chemical compositions of cement used

SiOz Alea F6203 Ca0 Mg 0 803 Ig . Loss In. Res

20.93 5.29 3.01 62.3 370 2.33 141 1.03

Table 2. Physical properties of cement used

. ) Setting time Compressive strength
Specific Fineness (hrs : min) (ket/crt)
gravity | (blaine a/g) Initial Final 3 days 7 days 28 days
3.14 3,321 03:20 05:35 197 288 366
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Table 3. Physical properties of fine aggregate used

Specific Absorption UFit Passing percentage
) ratio weight - FM
gravity (96) (kef/m)| 10mm | Nod | No8 | Nol6 | No30 | NoS0 | Nol00 | PAN
2.62 0.99 1520 100 100 91 676 | 439 | 187 40 00 | 275
Table 4. Physical properties of crushed coarse aggregate used
Max. Specific bsorptlon Upit Passing percentage A
size gravity rafo weight 40 o5 19 13 10 - F.M
(mm) (%) (ket/m") | tom | mm | men | mm | mm No4 | No8
19 2.6 0.86 1611 100 | 100 | 949 | 949 | 41.7 | 38 | 1.1 | 659
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Table 5. Chemical composition and physical properties of silica fume

Si0s | AL:Os | FeOs | CaO | MgO | SO | KO |TgLoss | Total | SPecific | Surface area
gravity {cil/g)

90.0 1.5 3.0 20 0.6 0.5 0.5 1.9 100 2.2 200,000

Table 6. Property of water reducing admixtures

Specific |
cravity 1 Type Color pH ) Component Brand ]
1.21 ‘ Liquid Dark browm 2 Naphtalene Powercon-100
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Table 7. Mix proportion of steel fiber reinforced concrete

Fiber Fiber Max Repla. Unit volume(kgf/m’)

length Lf|diameter Vi| size S}Eﬂ?;p W(/(;;Sf 2;81) pro. o | o
(mm) | (Vol. %) |(mm) ° o)l ot sf(og) W[ C | st S| G ISP SF

&0 15 19 |02 1B | D 15 1601 750 |132.3 512| 949 |20%6!117.75

f : Silica fume, SF © Steel fiber, SP : Superplasticizers
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Fig. 1 Cross-section of fatigue test beams and loading arrangement(unit : cm)
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Table 8. Test results of compressive strength and tensile strength

W/ Cornpréessge %trength Ten(sﬂe /Str%ngth
c+sf kgf/cm®) . kgf/cm®) P
(%) — f'e/t'sp
T-days | 28-days | 90-days | 180-days 28-days
18 643 1,180 1,201 1,217 62 19
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Table 9. Results of static test

: Stirrup | Shear ACI Test | Ver,est | 1w
Neame | (gt |pacing svan xado (| {F | (| Ver | Ver | Taote

g (cm) (a/d) (kgf/crt) | (kgt/ent) | Ver,ac
SFIIS1 | 1,044 10 28 7.0 |140 281 1703 | 1867 1.09 | Flexure
SFIIS2 " 10 28 30 |11.8 280 | 1644 | 1573 | 096 | Flexure
SFIIS3 5 10 28 48 1161291 | 1805 | 20.13 1.12 | Flexure
SFIIS4 ! 10 2.8 - - | 379 1651 | 21.29 1.29 | Flexure
SFIIS5 ! 10 28 - - 1383 1712 | 2545 149 | Flexure
SFIISH " 10 2.8 - - 392 1821 | 27.12 149 | Flexure
SFIIS7 " 10 2.8 - - 381 1651 | 21.40 1.30 | Flexure

Note; SF : Steel siber reinforced concrete,
11 : Shear-span ratio(a/d=2.8),
51, 82, S3- - -) ! Bearn number
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