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Evaluation of Stress-Strain Relationship and Elastic Modulus
Equation of Steel Fiber Reinforced High-Strength Concrete
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ABSTRACT

In this study, the compression test of steel fiber reinforced high-strength concrete have been
performed with varying strengths and volume fractions of steel fiber. Three types of matrices

including low strength concrete( f,"=30 MPa), medium strength concrete( . =50 MPa), and high

strength concrete( f.'=70 MPa) were selected. Five types of fiber fractions were studied including
0.0%, 0.5%, 0.75%, 1.0%, and 1.5% by volume.

From the results of the compressive strength test, the post-peak characteristics of the
stress-strain relationship were investigated, and the existing equations to predict the elastic modulus
were experimentally evaluated.

Keywords : steel fiber reinforced high-strength concrete, volume fraction and aspect ratio of steel
fiber, stress-strain relationship, elastic modulus, design strength
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Table 1 Physical properties of silicafume

Specific Desitg Fing:ss Particle size
gravity (kg/m’) (cm?/g) (um)
22 250~300 200,000 01~10

Table 2 Physical properties of flyash

Specific | Finess | Ig. loss Uni:fat‘;i)awr Cmgil Ostr.
gravity (sz/g) (%) (%) (%)
2.34 3,700 3.07 9 9%

Eg, AHRFE SAYUEY EQFoZM A4
HE Age 8% AstE nEstd NARY v
el EEM aHTHFAE ANE FFY
¥ 0.5%~1.7% HANA Fdsitt. &, A4
FEGECl 0.0%A EF 0.5%, dHAFELE
0.5%~0.75%A% 7A$ 0.8%. AHRFEUE
1.0%9 2% 1.0% 28l ZFE4FEYE 1.5%
ol A% 1.7%E 2zt E4stdedl, °lg £
Fe AARELEE asln HAZEE ZA9A
A &g st dnl APuiols 2 =AU,

B A7 AlgE A RFe A A
AeEm e Hi: AFAEZE 4 1,100 MPa
¢l ASTM C 820 Type 1 & AM&3t9en, 4

Table 3 Mix proportions of concrete

Unit weights(ke/m”)

Design Admixtures
Strength . Steel
(MPa) wicys|a FAY |SF” %% Fiber

30 [172420|811|1006| - | - | | _
50 [174|522]688|964| 58 | = | o | o

2) 3)
70 168|560(578| 958 | 70 | 70
F 1) FA : Eglolol4] , SF: dalst &
% 2) 148744 (High Range Water Reducer : HRWR)2| A8
B2 4AE Q3
% 3) 744 #(Steel Fiber)?) FUFE BEo 4A3 AFAon,
1.0%% T85ke/m'Z AR,
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Table 4 Test results

. | Design |[Compressive| Elastic
Speci Strength| Strength | Medulus Lsr
“Men | (Mpa) | (MPa) | (MPa)
NA 42.3 23293.6 0.0
NB 42.7 26341.6 | 37.5
NC 30 38.1 28235.1 | 56.25
ND 35.1 24641.7 | 75.0
NE 33.7 22471.1| 112.5
MA 61.8 33602.2 0.0
MB 61.1 35416.0 | 37.5
MC 50 61.9 35242.7 | 56.25
MD 53.9 32106.7 | 75.0
ME 61.6 369754 | 112.5
HA 65.9 38511.9 0.0
HB 72.4 39156.3 | 37.5
HC 70 72.8 38583.8 | 56.25
HD 72.4 44140.4 1 75.0
HE 62.9 29101.6 | 112.5
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