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1. Introduction 

 
In comparison with the RC(Reinforced Concrete) 

structure, SSC(Stiffened Steel plate Concrete) module 
has the advantage of short construction period, good 
quality management and less construction cost. 

In this study, to verify flexural behavior of SSC wall 
module under pure bending, several tests were 
conducted according to the rib and stud reinforcement. 
As a result, it is found that rib reinforcement ratio is the 
main factor of securing the bending capacity of SSC 
structures 

 
2. Test Methods and Procedure 

 
Some of the techniques to perform the bending test of 

SSC specimens are described in this section.  
 

2.1 Specimen Type 
 
SSC specimens are assumed as a 1-way slab. B-4R-

2S400-4ST is the standard specimen with 4 ribs, 2 rows 
of shear bar spacing 400mm and 4 rows of stud spacing 
200mm. B-0R-2S400-4ST has no rib reinforcement and 
B-4R-2S400-0ST has no stud. B-2R-2S400-2ST is half 
SC specimen with negative bending moment and BP-
2R-2S400-2ST is the same specimen with B-2R-2S400-
2ST but for positive bending moment. 

The properties of specimen are summarized in Table 
I and Figure 1 shows the schematic view of specimen 
(B-4R-2S400-4ST(1st and 2nd)). 

 
Table I. Dimension of specimen (Unit : mm) 
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Fig 1. B-4R-2S400-4ST (1st and 2nd) 

 
2.2 Loading Scheme 

 
Loading frame was designed to apply pure bending 

condition by strong beam and 700tonf UTM (Universal 
Testing Machine). Figure 2, 3 shows drawing of test 
apparatus and loading condition. 

 

 

 

Fig 2. Loading Frame 
 
 

 

Fig 3. Loading Condition 
 

3. Test Results and discussion 
 

3.1 Failure Crack Pattern 
 

On the basis of failure patterns, shear and flexural 
failure modes were mixed. As rib reinforcement ratio 
becomes low, it has a tendency to have a flexural failure 
shape. 

 

    
Fig 4. B-4R-2S400-4ST(1st)    Fig 5. B-0R-2S400-4ST 
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Some cracks were examined at the welding point 
among steel plate, stud and shear bar. With high rib 
reinforcement ratio, the frequency and amount of crack 
were increased because of increasing loading capacity. 
However, there is little difference crack distribution 
with respect to bending loading condition (positive and 
negative bending). Figure 6 shows crack distribution of 
specimen. 

 

 

B-4R-2S400-4ST(1st) 

 

B-4R-2S400-4ST(2nd) 

 

B-0R-2S400-4ST 

 

B-4R-2S400-0ST 

 

B-2R-2S400-2ST 

 

BP-2R-2S400-2ST 

 
Fig 6. Crack Distribution 

 
3.2 Load-Displacement Relationship at the Centre  

 
Figure 7 shows a load-displacement relation at the 

center of specimen with respect to stud reinforcement. 
There is no stud reinforcement effect under pure 
bending. 

 

Fig 7. Load-Displacement curve w.r.t. stud 
 

Figure 8 shows a load-displacement relation at the 
center with respect to loading condition of bending 
moment. There is little difference between positive and 
negative bending moment. 

 

 

Fig 8. Load-Displacement curve w.r.t. loading type 
 
Figure 9 shows a load-displacement relation at the 

center with respect to the rib reinforcement. Rib has a 
great strength enhancement effect comparing with stud 
reinforcement. 

 

 Fig 9. Load-Displacement curve w.r.t. rib 

 
4. Conclusion 

 
Several structural tests were conducted to verify the 

behavior of SSC structure under pure bending. 
In case of rib reinforcement, maximum bending 

capacity is increased about 193%. However, In case of 
stud reinforcement and moment loading type, there is no 
significant difference of loading capacity. Therefore, it 
is found that increase of rib ratio is the main factor of 
securing flexural loading capacity of SSC structure.  
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