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ABSTRACT

Structural members using ultra high strength concrete which usually used with steel fiber is designed with guidelines

based on several investigation of SF-RPC(steel fiber reinforced reactive powder concrete). However, there are not clear design
method yet. Especially, SF-RPC member should be casted with steam(90 degree delicious) and members with SF-RPC usually used
with precast members. Although the most important design parameter is development method between SF-RPC and steel
reinforcement(rebar), there are no clear design method in the SF-RPC member design guidelines. There are many controversial
problems on safety and economy. Therefore, in order to make design more optimum safe design, in this study, we investigated bond
stress between steel rebar and SF-RPC according to test. Test results were compared with previously suggested analysis method. Test
was carried out with direct pull out test using variables of compressive strength of concrete, concrete cover and inclusion ratio of steel
fiber. According to test results, bond stress between steel rebar and SF-RPC increased with increase of compressive strength of
concrete and concrete cover. Increasing rate of bond stress were decrease with increase of compressive strength of SF-RPC and
concrete cover significantly. 1% volume fraction inclusion of steel fiber increase the bond stress between steel rebar and SF-RPC
with two times but 2% volume fraction cannot affect the bond stress significantly. There are no exact or empirical equations for
evaluation of SF-RPC bond stress. In order to make safe bond design of SF-RPC precast members, previously suggested analysis
method for bond stress by Tepfers were evaluated. This method have shown good agreement with test results, especially for steel

fiber reinforced RPC.
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Table 1 Specimen properties and parameter
Fiber Rebar Concrete strength Concrete cover
ID | Specimen Type L d; v é 1, foa fep by ¢, c,
[mm] | [mm] | [%] [mm)] [MPa] [MPa] [MPa] | [MPa] [mm] [mm]
1 100-0-1.5 - - - - 19.05
2 | 100-0-3.0 - - - - 101 7.54 5.85 38.1
3 100-0-5.2 - - - - 66.04
4 | 100-S1-1.5 | Straight 13 0.5 1.0 104 8.25 6.52 19.05
5 | 100-S2-1.5 | Straight 13 0.5 2.0 113 9.14 7.17
6 | 150-0-1.5 - - - - 19.05
7 | 150-0-3.0 - - - - 148 8.94 6.94 38.1
8 150-0-5.2 - - - - (]1)21';) 500 66.04 66.04
9 | 150-S1-1.5 | Straight 13 0.5 1.0 155 10.15 8.24 19.05
10 | 150-S2-1.5 | Straight 13 0.5 2.0 161 11.02 9.21
11 | 200-0-1.5 - - - - 19.05
12 | 200-0-3.0 - - - - 196 11.55 8.11 38.1
13 | 200-0-5.2 - - - - 66.04
14 | 200-S1-1.5 | Straight 13 0.5 1.0 207 12.74 9.55 19.05
15 | 200-S2-1.5 | Straight 13 0.5 2.0 215 14.35 10.27

L fiber length, d;: fiber diameter, V;: fiber volume friction, ¢: rebar diameter, f,: yield strength

f.,: maximum compressive strength, f,: splitting tensile strength, f,: direct tensile strength, ¢,: cover thickness

Parameter Characteristics
100 [MPa]
Compressive strength of 150 [MPa] Variation of tensile strength
concrete
200 [MPa]
0 [%] UHSC
Fiber contents 1 [%] Variation of tensile strength
2 [%] Limtation of AFGC
Fiber type Straight AFGC recommendation
1.5 [4] Splitting investigation
Concrete cover 3.0 [4] Cover thickness (40mm)
5.20 [4,] Pull-out or yielding
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100 0.25 809 222 80 1052 162 0 1 100
100 w/fiber 0.25 809 222 80 1052 162 74~ 147 1 100
150 0.20 820 190 112 918 186 0 1.04 150
150 w/fiber 0.20 820 190 112 918 186 74~147 1.04 150
200 0.17 830 176 207 912 246 0 1.08 200
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Table 3 Material properties of SF-RPC

Ultimate , .
.| Young's . Tensile
Compressive Ultimate
ID strength modulus Strain [%] Strength
00
[MPal] [MPa] [MPa]
100-0-1.5 101 39305 2.52 11.70
100-0-3.0 101 39305 2.52 11.70
100-0-5.2 101 39305 2.52 11.70
100-S1-1.5 104 39738 2.55 13.04
100-S2-1.5 113 41112 2.64 14.34
150-0-1.5 148 45587 2.98 13.88
150-0-3.0 148 45587 2.98 13.88
150-0-5.2 148 45587 2.98 13.88
150-S1-1.5 155 47115 3.05 16.48
150-S2-1.5 161 47528 3.11 18.42
200-0-1.5 196 51575 3.41 16.22
200-0-3.0 196 51575 3.41 16.22
200-0-5.2 196 51575 3.41 16.22
200-S1-1.5 207 52434 3.51 19.10
200-S2-1.5 215 52769 3.58 20.54
250 T T T T
—— 100 MPa with 2% fiber
—— 150 MPa with 2% fiber
200 | —— 200 MPa withh 2% fiber Increase of ¢ -
& 150 i
=)
g 100+ -
50 .
High Variance
Increase of E of residual

0 T
0.000 0.001

T
0.002

T T
0.003 0.004

Strain(mm/mm)

Fig. 5 Characteristics under compression
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Table 4 Material properties of steel
Yield Yield Tensile Elastic
Materials | strength Strain strength | Modulus
(MPa) (€,) (MPa) (GPa)
D13 576 0.0029 752 203
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