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An Experimental Study on the Flexural Behavior
of the Round Concrete Panels according
to the Evaluation Method of Biaxial Flexural Tensile Strengths

Jihwan Kim" and Goangseup Zi"*
YSchool of Civil, Environmental and Architectural Engineering, Korea University, Seoul 136-701, Korea

ABSTRACT In this study, we conducted experiment and finite element analysis on the flexural behavior of the round concrete
panels according to the evaluation method of biaxial flexural tensile strengths. The Round Panel Test (RPT) and the Biaxial Flexure
Test (BFT) were used to determine the biaxial flexural strength of round plain concrete panels. In order to understand the stress
distribution on the panels, we measured load-strain relationship at the center of the panels' bottom surface. Test results show that
fracture pattern in RPT and BFT panels are similar, and the tensile stress distribution is uniform in all directions at the center of
the bottom surface of the panels for both RPT and BFT. The distribution of stresses in two test specimens coincided with the anal-
ysis result. The average biaxial flexural strength of RPT is about 29% greater than those of the BFT. The coefficient of variations
(COV) of the RPT and BFT for the biaxial flexure strength is 8%, 6%, respectively, which indicates that BFT method is useful
and reliable for determining biaxial flexural strengths of the concrete.
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Fig. 1 Radial cracks caused by biaxial stress state on concrete
surface
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Fig. 2 (a) Uniaxial and (b) Biaxial stress states
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Fig. 3 Test set-up for the ASTM C 1550% round panel test
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Fig. 4 Test set-up for BFT test
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Table 1 The dimensions of the specimens

Specimens | h (mm) | Size (mm) (h x 2R) | 2a (mm) |2b (mm)

RPT, BFT 75 75 % 657 625 156
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Table 2 Mix proportion

Table 291 A &]atAtt.

w/C S/a Unit weight (kg/m’)
(%) (%) A C S G
42 49 170 405 866 934

Strain gage

Specimen

Capping

Fig. 7 The bottom surface of BFT specimen
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(a) RPT

Fig- 8 Test set-up
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Fig. 9 Comparison between analytical and experiment for
load-strain relationship
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Table 3 Test results obtained from the RPT and BFT method

No. Flexural strength (MPa)
RPT BFT

1 6.87 5.57

2 6.43 5.80

3 8.15 5.13

4 6.99 5.43

5 7.02 5.60

6 8.32 4.96

7 6.36 5.97

8 6.94 5.93

9 7.42 5.36

10 7.32 5.49

11 7.60 6.03
12 - 5.48
13 - 5.85
Average 7.22 5.59
Standard deviation 0.60 0.31
Cov 0.08 0.06

(b) BFT specimens

Fig. 10 The failure patterns
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Fig. 11 Stress-strain relationship
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