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An Experimental Study on Structural Behavior of High-strength Concrete
Members with Compressive Strength of 80 MPa Subjected to Flexure

In-Hwan Yang', Chul-Sung Hwangz*, Kyoung-Chul Kim®, Chang-Bin Joh*

Abstract: This paper concerns the structural behavior of high-strength concrete beams with compressive strength of 80 MPa subjected to flexure. Main
test variables were nominal yielding strength of longitudinal rebar including normal strength rebar(SD 400) and high strength rebar(SD 600),
reinforcement ratio from 0.98 to 1.58% and beam section size with 200X 250, 200X 300 mm. The nine beams were cast and tested under flexure.
The study investigated ultimate flexural strength, load-deflection relationship, crack patterns, failure patterns and ductility of the test beams. Test
results indicate that when rebar ratio increased flexural strength increased and ductility decreased. In addition, the number of cracks increased and
the crack width decreased as the reinforcement ratio increased. The yield strength of rebar did not affect significantly load-crack width relationship.
Nonlinear analysis of test beams was performed and then test results and analytical results of ultimate load were compared. Analytical results of
high-strength concrete beams overall underestimated flexural strength of test beams.
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Fig. 1 Material test setup
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Fig. 2 Compressive stress-strain curve

Table 2 Test results

Compressive Elastic Modulus of
Batch strength(MPa)  modulus(GPa) rupture(MPa)

Mean S.D Mean S.D Mean S.D

Unit weight(kg/m®)

W/B(%) S/a(%
C0) SACR o BS SF SI S2 G (E/P)
0

332 328 845 1.2

233 44.0 163 490 161 49

2 SRPESFICH X2 EHE =2F M2 M4 (2017. 7)

1 73.7 1.6 304  362.1 7.1 0.4
2 78.2 44 307 7414 59 0.7
3 80.9 4.1 304 468.2 5.5 0.4

0 * S.D : standard deviation



Table 3 Details of test beams

Compressive

Rebar details

Beam strength of Cross section size Rebar type Yield Elastic modulus of
concrete(MPa) (mm) strength(MPa) rebar(MPa) Rebar No. Ratio
H25-HS-R1 2-D16 0.0098
H25-HS-R2 73.7 200x250 SD 600 612 191,250 3-D16 0.0147
H25-HS-R3 4-D16 0.0197
H30-NS-R1 2-D16 0.0079
H30-NS-R2 78.2 200x300 SD 400 453 205,909 3-D16 0.0118
H30-NS-R3 4-D16 0.0158
H30-HS-R1 2-D16 0.0079
H30-HS-R2 80.9 200x300 SD 600 612 191,250 3-D16 0.0118
H30-HS-R3 4-D16 0.0158
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Fig. 3 Tensile stress-strain curve
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Fig. 4 Dimension of test beam
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Fig. 5 Location of steel strain gauges
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Fig. 13 Load-deflection curve at various yield strength rebar

Table 4 Test result of cracking and ultimate load

Initial cracking Service Yield state Ultimate state D}Jctlllty
state index
Beam 5 ; 2

P, cr Al‘i Acr W P Y ]lly A_y €pr—2 ) Pu A/Iu Au A / A

(kKN) (kN-m)  (mm) (mm) (kKN) (kN-m)  (mm) (x10"%)  (kN) (kN-m)  (mm) o

H25-HS-R1 2.77 243 0.72 0.46 63.87 38.32 20.04 16510 81.59 48.95 75.85 3.78
H25-HS-R2 14.83 8.90 1.25 0.44 11722 7033 26.04 19910  135.16 81.10 64.15 2.46
H25-HS-R3  21.01 12.61 243 0.35 157.44 9446 30.47 13130  172.65 103.59  52.65 1.73
H30-NS-R1 7.53 4.52 0.41 0.25 65.11 39.07 11.59 44950 93.78 56.27 84.86 7.32
H30-NS-R2  22.22 13.33 2.02 0.50 100.86  60.52 12.95 29170 13320  79.92 84.67 6.54
H30-NS-R3  29.35 17.61 1.90 0.20 139.09 83.45 13.46 30260 17226  103.36 88.67 6.59
H30-HS-R1 18.23 10.94 1.10 0.41 103.28 61.97 19.05 17340  126.78 76.07 93.16 4.89
H30-HS-R2  28.56 17.14 2.20 0.32 147.48 88.49 20.88 20340 17749 10649  74.26 3.56
H30-HS-R3  39.75 23.85 2.93 0.47 19147 114.88 2447 6570 22947  137.68 76.48 3.13

1) Crack width at the load of 2/3 P, 2) Strain of PI-2 gauge(refer to Fig. 6)
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5. HIMBAHT oHiX

Response2000(Bentz and Collins, 2000)-2 A 3B E
FAef ZYAEHAEFIYE TR 9 234 fA 7S
A-g3ot 43740 E(modified compression field theory)
< 7|Wre 2w Zlojo A FAES 2% $H-HIYE

Table 5 Test and analytical results

Analtical

Beam Te(s}t)res)u I result ;—”f

et (Pycrr) yerr
H25-HS-R1 81.6 77.6 1.1
H25-HS-R2 135.2 123.6 1.1
H25-HS-R3 172.7 157.9 1.1
H30-NS-R1 93.8 74.9 1.3
H30-NS-R2 133.2 109.4 1.2
H30-NS-R3 172.3 144.5 1.2
H30-HS-R1 126.8 99.4 1.3
H30-HS-R2 177.5 144.7 1.2
H30-HS-R3 229.5 208.4 1.2
Mean 1.2
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