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Shear behaviour of self-compacting concrete beams without
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Abstract: An experimental investigation was conducted to study the shear strength and cracking behavior of
beams made with self-consolidating concrete (SCC) as well as normal concrete (NC). A total of 12
flexurally reinforced concrete beams which consist of 8 beams with self-compacting concrete and 4 beams
with normal concrete, with no shear reinforcement, were tested under mid-span concentrated load until
shear failure occurred. The main variables in the test are concrete strength and shear span ratio. While,
based on the test data in this study, several shear strength models: GB 50010-2010, Zsutty’ formula, ACI
318-11 were analyzed and compared. The shear experimental test data of 130 self-consolidating concrete and

798 normal concrete simply-supported rectangular cross-section beams without web reinforcement were
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collected to compare the shear capacity between SCC and NC beams. The results show that: In terms of

crack morphology, crack progression, the behavior of the SCC and CC beams is virtually identical, and the

inclined section of SCC beams are more smooth; The calculated results of Zsutty’ fit are closest to the

experimental results; the results of GB 50010-2010 are also in good agreement, but are not safe; the

deviation of ACI 318-11 is larger; and the ultimate shear strength of SCC beams is found to be slightly

lower than the NC beams.

Keywords: beam without web reinforcement;self-compacting concrete; shear capacity;the code formula
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Table 1 Main parameters of specimen

- b/ h/ ho/ a/ s/ . o/ 9

mm mm mm  mm mm MPa Pl

S-2.2-C40 200 400 360 800 786 2.2 C40 3C22
S-2.6-C40 200 400 360 940 926 2.6 C40 3C22
S-3.0-C40 200 400 360 1080 1066 3.0 C40 3C22
S-3.4-C40 200 400 360 1220 1206 3.4 C40 3C22
S-2.2-C60 200 400 360 800 786 2.2 C60 3C22
S-2.6-C60 200 400 360 940 926 2.6 C60 3C22
S-3.0-C60 200 400 360 1080 1066 3.0 C60 3C22
S-3.4-C60 200 400 360 1220 1206 3.4 C60 3C22
N-2.2-C60 200 400 360 800 786 2.2 C60 3C22
N-2.6-C60 200 400 360 940 926 2.6 C60 3C22
N-3.0-C60 200 400 360 1080 1066 3.0 C60 3C22

N-3.4-C60 200 400 360 1220 1206 3.4 C60 3C22
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Fig. 1 Specimen geometry and stell details
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Table 2 Mixture proportions for SCC and NC mixtures

WEE KW/ B/ B/ K/ HERY WK KK
+ kgem ) (kgem?) (kgem?) kgem3) (kgem D F/%

S40 344 150 776 180 887  0.17 0.36

S60 445 148 760 160 920 0.320.27

N60 457 114 720 160 1000  0.220.28
x3 BELMEEER

Table 3 Fresh and hardened properties of SCC

and NC mixtures
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Table 5 Shear resistance of SCC beams from experiments

and code-based predictions

GB 50010—2010 ACI 318-11 Zsutty

Ve
g s kN/ V! Va/ Va/ Va/ Va/ Va/

kN Vel KN Ve kKN Ve

S-2.2-C40 139.74 118.05 1.18 65.67 2.13 106.86 1.31
S-2.6-C40 91.75 102.39 0.90 68.34 1.34 91.33 1.00
S-3.0-C40 80.10 97.64 0.82 67.90 1.18 86.70 0.92
S-3.4-C40 90.10 93.89 0.96 65.67 1.37 81.33 1.11
S-2.2-C60 150.11 147.96 1.01 83.97 1.79 125.89 1.19
S-2.6-C60 98.70 126.71 0.78 75.69 1.30 97.78 1.01
S-3.0-C60 105.10 117.44 0.89 85.09 1.24 100.78 1.04
S-3.4-C60 94.15 120.31 0.78 86.53 1.09 97.76 0.96

S HME 0.92 1.43 1.07

AR R 0.15 0.25 0.12
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Fig. 9 Comparison between test data and results predicted

by calculation formula
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Table 6 Calculation model to predict the results of

statistical indicators(1. 0<1<_4.5)

TR m ¢ R (/w /% 5% 95%

NC 1.11 0. 40 0. 63 44.71 0. 60 1. 90

SCC 0.92 0.21 0.91 68. 84 0.63 1.28

®7 HEERFNERSEIHER(1.5<1<4.5)
Table 7 Calculation model to predict the results of

statistical indicators(1.5<C1<<4.5)

ARG R R m ¢ R? (ny/m)/% 5% 95 %
NC 1. 05 0. 34 0.74 49, 27 0. 60 1.72
SCC 0.91 0.20 0.92 71.97 0.63 1. 26
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