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Abstract Recently, many studies have been conducted on the utilization of concrete containing 
high volume of mineral admixtures such as blast furnace slag (BFS), from the view of 
carbon-dioxide reduction. In this study we investigated the effect of high volume of BFS to the 
shear resistance of RC structures, based on the results of loading tests carried out on twelve RC 
beams. The important findings in this study were follows; (1) compressive strength of concrete 
containing BFS was smaller than that of normal concrete, while shrinkage strain was higher, (2) 
shear failure of RC beams was classified into three modes, and crack patterns and 
load-displacement relationships varied depending on the failure modes, (3) diagonal crack 
capacity of RC beams decreased by the use of BFS, and previous equation might overestimate the 
diagonal crack capacity of RC beams containing high volume of BFS. 
 
Key words  Blast furnace slag, Shear capacity, RC beam, Shrinkage strain 
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30% 55% 2
0%,60%,70% 3

16 2.5cm 2.5 1.5%  

RC a/d 
=3.0 1600mm 150mm 250mm RC SD490 D25

No.  
W/B 

%  

BS/B 

%  

7  

 

 

 

 

1 OPCH-Wet-28 

30% 

0% 

 28 

2 OPCH-Dry-28  28 

3 OPCH-Wet-91  91 

4 OPCH-Dry-91  91 

5 BFSH-Wet-28 

60% 

 28 

6 BFSH-Dry-28  28 

7 BFSH-Wet-91  91 

8 BFSH-Dry-91  91 

9 BFS’H-Wet-28 
70% 

 28 

10 BFS’H-Dry-28  28 

11 OPCN-Dry-28 
55% 

0%  28 

12 BFSN-Dry-28 60%  28 

B C+BS W/B  

BS/B   

 

W  

C 3.16g/cm3 3150cm2 

BS 2.91g/cm3  6450cm2/g 

S 2.55g/cm3 2.59 

G 2.63g/cm3 20mm 

SP  

AE  

DF  

 
W/B 

(%) 

BS/B 

(%) 

kg/m3  B×%  

W C BS S G SP AE DF 

OPCH 

30 

0 170 567 - 734 894 1.10 - 0.002 

BFSH 60 170 227 340 711 894 0.75 - 0.006 

BFS’H 70 170 170 397 707 894 0.65 - 0.006 

OPCN 
55 

0 170 309 - 872 967 - 0.32 0.014 

BFSN 60 170 124 185 860 967 - 0.26 0.020 

b=150b=150
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fc' ft

30% 28
60% BFSH OPCH 16 19% 70% BFS’H 36 40

BFSH OPCH
91 OPCH 6% 28
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%  
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%  
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N/mm2  

ft 

N/mm2  

c 

×10-6  

Vc 

kN  

Vcal 

kN  
Vc/Vcal 

Vmax 

kN  

 

 

OPCH-Wet-28 

30 

0 

94.7 6.40 137 65.6 74.7 0.88 110.9  

OPCH-Dry-28 92.1 5.54 564 75.8 74.0 1.02 76.8  

OPCH-Wet-91 101 6.46 145 65.5 76.3 0.86 88.2  

OPCH-Dry-91 93.7 5.50 742 62.0 74.4 0.83 62.0  

BFSH-Wet-28 

60 

79.6 5.90 379 59.3 70.4 0.84 65.3  

BFSH-Dry-28 74.8 4.96 656 55.8 69.0 0.81 70.2  

BFSH-Wet-91 95.4 6.20 325 63.7 74.9 0.85 94.2  

BFSH-Dry-91 84.4 5.80 736 55.0 71.9 0.76 55.0  

BFS’H-Wet-28 
70 

60.5 4.24 188 49.5 64.3 0.77 53.0  

BFS’H-Dry-28 55.4 4.13 547 55.0 62.5 0.88 74.7  

OPCN-Dry-28 
55 

0 38.5 3.51 389 58.3 55.3 1.05 92.6  

BFSN-Dry-28 60 32.0 3.13 421 46.7 52.0 0.90 75.1  

BS/B fc' t c  

c cal 1) max  
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