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Reliability Analysis of Reduction Factor for Structural Design
Guideline(draft) of Fiber Reinforced High Strength Concrete
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The purpose of this study is to analyze the reliability index of a design by applying the reduction factor of the recently developed fiber
reinforced high strength concrete design guideline(draft). By collecting material and member test data performed for the development
of the design guideline(draft), statistical characteristics of material strength and member strength analysis equations are obtained. A
simulation that applies the material statistical characteristics and the member analysis equation of the design guideline(draft) is
performed, and the statistical characteristics of the section strength are calculated by combining the statistical characteristics of the
analysis equation. Reliability analysis was performed by applying the load combination of the domestic highway bridge design code and
concrete structural code, and it was confirmed that the design that applies the reduction factor for materials and members suggested
in the design guideline(draft) satisfies the target reliability index.
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Fig. 1. Frequency distribution of fiber reinforced concrete

Table 1. Statistical characteristics of compressive strength of fiber
reinforcement concrete

Comp. Standard . Bias Coeff. of
Mean, .. Fractile ..

strength (MPa) deviation, %) factor, variation,
MpPa) | ¥ o(MPa) g A 5
120 132.7 542 0.97 1.106 0.041
150 161.4 543 1.76 1.076 0.034
180 189.4 5.11 3.29 1.052 0.027

Table 2. Statistical characteristics of tensile strength of fiber
reinforcement concrete

Tensile Standard . Bias Coeff. of
Mean, . . Fractile ..
strength (MPa) deviation, %) factor, | variation,
™Mpa)y | H o(MPa) e A 5
7 10.68 0.76 0.59E-04 1.526 0.071
9 11.14 0.59 0.14E-01 1.234 0.053
11 12.96 0.60 0.56E-01 1.178 0.046
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Fig. 2. Distribution of stain and stress of fiber reinforced concrete
section in bending
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Table 3. Bias factor and coefficient of variation of flexural

Table 4. Bias factor and coefficient of variation of shear strength

of fiber reinforced concrete

strength of fiber reinforced concrete

Coefficient of
variation,

0.169
0.105
0.174
0.262

0.041

Bias factor, \

1.461
1.143
1.092
1.261

1.218

N

2
2
2
6

Coefficient of
variation, J

120MPa
150MPa
180MPa

Total
Eq. (9)

0.098

Eq.

0.066
0.070

©)

0.078

Bias factor, A

1.043
1.013

1.000
1.019

14
15
15
44

120MPa
150MPa

180MPa
Total
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Table 5. Statistical characteristics of material and dimensions

Table 6. Statistical characteristics of flexural strength of fiber reinforced
concrete member

Variable Bias factor. A Coefficient Distribution
’ of variation, & type Nogw | Oz | Np op Ap p
1y 1.20 0.10 Normal 120MPa 1.162 | 0.06 | 1.043 | 0.098 | 1.212 | 0.115
A, 1.00 0.015 Normal 150MPa 1.095 | 0.064 | 1.013 | 0.066 | 1.109 | 0.092
b, 1.005 0.040 Normal 180MPa 1.075 | 0.064 | 1.000 | 0.070 | 1.075 | 0.095
1.000 0.040 Normal Average 1.111 | 0.063 | 1.019 | 0.078 | 1.131 | 0.100

Simulation of Section

Strength

1. Enterinformation of

2. Section design

3. Nominal strength

basic variables(material, q My =M, calculation
section, load) Vp 2V, M,,V,
¥

strength

4. Enter statistical
properties A, V of basic
variables

6. Calculation of statistical 5. Create Random
characteristics of section - Sections and Calculate
Section Strengths

Fig. 5. Flowchart of simulation
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Table 7. Statistical characteristics of shear strength of fiber reinforced
concrete member

A | Our Ap op Ar Op
120MPa 1.452 | 0.08 | 1.261 | 0.262 | 1.831 | 0.274
150MPa 1.207 | 0.071 | 1.261 | 0.262 | 1.522 | 0.271
180MPa 1.159 | 0.07 | 1.261 | 0.262 | 1.461 | 0.271
Average 1.273 | 0.074 | 1.261 | 0.262 | 1.605 | 0.272

Table 8. Statistical characteristics of shear strength(arch action) of
fiber reinforced concrete member

Arch action
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Table 9. Load combination of design code

Load combination
Design code
1 v
HBDC 1.25 DC+1.50DW1.80L 1.50D
CSC 1.20D+1.60L 1.40D

Table 10. Reduction factor of the structural design guideline of fiber
reinforced concrete(draft)

Reduction factor
Compression ¢, 0.80
Material Concrete ¢, .
Tension ¢, 0.80
factor
Steel ¢, 1.0
Flexure ¢f 0.90
Member Concrete ¢, 0.80
factor Shear ¢,
Fiber ¢,/ 0.80

Table 11. Statistical characteristics of dead and live load

Load Bias factor, A Coei'“ﬁc.ient of Distribution
variation, ¢ type
DC 1.03 0.08 Normal
DW 1.00 0.25 Normal
L 1.00 0.18 Extreme
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Fig. 6. Reliability index of fiber reinforced concrete guideline(draft)
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Fig. 7. Reliability Index of bending moment obtained by changing
reduction factor
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Fig. 8. Reliability Index of shear force obtained by changing
reduction factor
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