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Fig.4 Tension test of rebars Fig.5 Stress-strain curve of HRBF500 rebars
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Tab. 1 Section details of the test members

WSS b(mm)  h(mm)  (mm) A fiu(MPa) WO L)110) MO Os

BS-1 200 400 25 2. 45 26. 2 5325 fe@200 212 0.25%
BS-2 200 400 25 2.45 67.9 5425 fe@150 2412 0.34%
BS-3 200 400 25 1. 85 26. 2 5025 @150 2p12 0.34%
BS-4 200 400 25 1. 67 26. 2 5025 @150 2p12 0.34%
BS-5 200 400 25 1. 62 26. 2 425 '8@200 47725 0.25%
BS-6 200 400 25 2. 45 26. 2 5425 fs@150  2¢p12 0.34%
BS-7 200 400 25 1. 67 33.0 5020 fe@200 2414 0.25%
BS-8 200 400 25 1. 85 33.0 5120 @200 214 0.25%
BS-9 200 400 25 2.45 33.0 5120 @200 214 0.25%
BS-10 200 400 25 2.45 33.0 5020 's@250 2¢14  0.20%
BS-11 200 400 25 3.0 33.0 5020 fs@250  2¢b14 0.20%
BS-12 200 400 25 3.0 33.0 5020 fe@300 2414 0.17%
BS-13 200 400 25 2. 45 26.2 5425 @150 2412 0.34%
BS-14 200 400 25 1. 67 26.2 5425 P8@150 2012 0.34%

ol IR BS-5 ML EE B il 3 BS-6 o T IR M 32 %% 186 B BS-13 i /i Kl HRB400 4
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Tab. 2 Strength parameters of rebar

T R ST BRGRE R FPERL R E,

eSS (inc

6.(MPa) a,(MPa) 3, (X10°N/mm?)
HRB400 . 423.3 546. 6 26.8% 2.015
HRBF600 ! 636. 2 830.5 29.1% 2. 206
HRBF500 ! 525.6 670. 6 29.6% 2. 096
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Fig. 6 Concrete pouring of the test beams Fig. 7 Strain gauges attaching of rebars
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Fig. 9 Load-stirrup strain curves of BS-3
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Fig. 10  The initial diagonal crack length of test beams Fig. 11 The initial diagonal crack width of test beams
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Tab. 3 The results calculated by formula of
.
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Tab. 4 The computing results of V./V, » with different design strength of stirrups

*’g {L-Féﬁ 2 V;(:’SGO) /VO 2 V:(SSO) /VO 2 V:MZO) /VO 2 V;(BS) /VO 2 V;(150) /VO 2

BS-1 0.754 0.777 0. 824 0.842 0. 859
BS-2 0. 845 0.871 0.922 0.941 0.961
BS-3 0.735 0.761 0.812 0.832 0. 851
BS4 0.657 0. 680 0.726 0. 744 0.761
BS-5 0.558 0.575 0. 609 0.623 0. 636
BS-6 0.735 0.761 0.812 0. 832 0. 851
BS-7 0.669 0.690 0.732 0. 747 0.763
BS-8 0.664 0. 685 0.726 0.741 0. 757
BS-9 0.761 0. 784 0.832 0. 849 0. 867
BS-10 0.701 0.721 0.760 0.775 0. 789
BS-11 0.736 0.756 0.797 0.813 0. 828
BS-12 0.709 0.727 0.763 0.777 0. 790
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different design strength of stirrups different design strength of stirrups
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Tab.5 The computing results of Vi /V, » with different design strength of stirrups

mﬁ:g’ﬁ% \]L("Hio) /\'o, 2 VI,(:%&O) /\/vﬂ. 2 \vL(AZO) /VO 2 \/vl,(ALL%S) /VO 2 VL(450) /\]0. 2

BS-1 0.979 1. 010 1.071 1. 094 1. 117
BS-2 1. 099 1.132 1. 199 1.223 1. 248
BS-3 0.956 0. 989 1. 056 1. 081 1. 106
BS4 0. 855 0. 885 0. 944 0.967 0. 989
BS-5 0.725 0.748 0.793 0. 809 0. 827
BS-6 0.956 0.989 1. 056 1. 081 1. 106
BS-7 0.870 0.897 0.951 0.972 0.992
BS-8 0.863 0. 890 0. 944 0.963 0. 984
BS-9 0. 989 1.019 1. 081 1. 104 1.127
BS-10 0.911 0.937 0.988 1. 007 1. 026
BS-11 0.956 0.983 1. 037 1. 057 1. 077
BS-12 0.922 0.945 0.992 1. 009 1. 027
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Experimental Investigation on Shear Performance of High Strength
Rebar Reinforced Concrete Beam in Hydro-structure

LI Peng'?, ZHENG Hong-fei"?, ZHANG Xian-tang'?, ZHANG Yong-bo’
(1. College of Architecture and Civil Engineering, Shandong University of Science and Technology, Qingdao 266590, Shandong, China;
2. Shandong Provincial Key Laboratory of Civil Engineering Disaster Prevention and Mitigation, Shandong University of Science and

Technology, Qingdao 266590, Shandong, China; 3. National Oceanographic Center of Qingdao, Qingdao 266100, Shandong, China)

Abstract: Based on shear experiment for 12 concrete beams rainforced by high-strength HRBF500
rebar subjected to concentrated loading action, the beam deflection, rebar strain, diagonal crack
growth pattern and failure mode were investigated. According to current design code for hydraulic
concrete structure, comparison analysis for the beam oblique cross section bearing capacity and the
oblique crack width in normal limit stage was carried out. Results show that the diagonal crack growth
pattern and stress characteristics of beams reinforced by high strength HRBF500 rebar is as same as
the commonly reinforced concrete beams. The shear bearing capacity can be calculated by the formula
published in design code for hydraulic concrete structure, which has higher safety reserve. Taking
into account the influence of long-term load effects, when the recommended design value of tensile
strength of HRBF500 rebar is taken as 360MPa, the diagonal crack width of reinforced concrete beam
can meet the requirement of normal limit state.

Keywords: hydro-structure; high strength rebar; shear performance; ultimate bearing capacity;

normal limit state



