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Evaluation of Shear Behavior of Precast RC Beams
According to Replacement Ratio of Ground Granulated Blast Furnace Slag
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Abstract

This study evaluates the shear performance of precast beams with ground granulated blast furnace slag. A total of four
specimens according to replacement ratio of ground granulated blast furnace slag. The specimens under three loading points had
a shear span-to-depth ratio of 2.5, and a rectangular section with a width of 200mm and a effect depth of 300 mm. In this study,
existing equations were used for predicting the shear strength of the specimens. The shear strength by existing equations was
compared with those of 89 reinforced concrete beams without shear reinforcement. It can be shown from experimental results that
all specimens with ground granulated blast furnace slag showed a similar shear strength as compared with the specimen with

portland cements alone.
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Table 1 Mix design of concrete
Design Unit weight (kg/m®)
.~ W/B S/a
Specimens strength , Aggregate
(MPa) (%) %) Water | Cement | *GGBS | Fly Ash : AE AD
Fine Coarse
S45—0 36.0 47.9 180 500 0 0 812 883 1.25 3.00
S45-4010 45 32.4 47.9 162 250 200 50 821 892 2.50 3.00
S45-50 ' 32.4 47.9 162 250 250 0 827 899 2.00 3.00
S45-70 30.4 479 152 150 350 0 836 909 2.50 3.00
* GGBS : Ground Granulated Blast Furnace Slag
Table 2 Properties of specimens
. For Aggregate type Replacement ratio Reinforcements
Specimens i - - -
(MPa) Fine Coarse (%) Tension Compression
S45-0 46.7 GGBS 0
S45-4010 56.9 GGBS + Fly ash 40+10 3-D22 2-D10
$45-50 53.1 Naturel el GGBS 50 J,= 544 MPa f,= 496.6 MPa
S45-70 45.2 GGBS 70
80 1000
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Fig. 1 Stress versus strain curves of materials
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Fig. 4 Shear force versus displacement relationships
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Fig. 5 Measured strain of longitudinal reinforcements



Table 3 Experimental results

Initial flexural crack Initial diagonal tension crack Peak load
Specimens (]L{;;ia ) v, T 5. v, 7 s, v, 7, 5,
(KN) (MPa) (mm) (KN) (MPa) (mm) (kN) (MPa) (mm)
S45-0 46.7 34.5 0.58 0.514 52.6 0.88 0.864 117.5 1.96 3.254
S45-4010 56.9 35.4 0.59 0.478 494 0.83 0.758 112.8 1.88 3.128
S45-50 53.1 28.2 0.47 0.407 494 0.83 0.802 110.2 1.84 2.592
S45-70 45.2 26.7 0.45 0.388 38.2 0.64 0.603 89.0 1.48 2.058
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Fig. 6 Shear stress versus shear strain relationships
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Fig. 7 Crack patterns of specimens after failure
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Table 4 Comparison of experimental and analytical results for shear strength of tested specimens

; Experimental results Analytical results Experimental results / Analytical results
Specimens (MIifa) Viest Thest Tacr TcEp re T Zsutty Tiest. Tiest Thest Tiest
(kN) (MPa) (MPa) (MPa) (MPa) (MPa) Tacr Tcen T5cE T Zsuity
S45-0 46.7 117.5 1.96 1.32 1.30 1.21 1.55 1.48 1.51 1.62 1.27
S45-4010 56.9 112.8 1.88 1.43 1.39 1.29 1.65 1.31 1.35 1.46 1.14
S45-50 53.1 110.2 1.84 1.39 1.36 1.26 1.61 1.32 1.36 1.46 1.14
S45-70 45.2 89.0 1.48 1.30 1.29 1.19 1.53 1.14 1.15 1.24 0.97
Mean 1.32 1.34 1.44 1.13
COV (%) 10.8 10.9 10.9 10.9
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Fig. 9 Comparison of experimental and analytical result
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