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ABSTRACT 

In this paper, the research work in the field of composite masonry are reviewed. 

The formulae of predicting load-carrying capacity of the composite masonry under 

horizontal or vertial loading condition are summed up. Based on the experimental 

results and the analysis results of finite element method, the behavior and failure 

modes of reinforced concrete-brick composite wall under vertial loading are anal

ysed, especially under opening condition. Based on the experimental results of 6 

pieces of brick masonry walls and the analysis results of finite element method, dis

cussion is carried out on the relationship between the opening rate and the load-car

rying capacity. By analysing results, the formula of calculating the load-carrying 

capacity of reinforced concrete-birck composite wall under opening condition is pro

posed. The predicting results are in good agreement with the test results. 

Reinforced concrete-brick composite walls are formed by improving the effec

tiveness of the constructive frames ,in which the pillars and beams of the frames 

are not only constructive elements but also bear some vertical and lateral load re

spectively. According to the Chinese Design Code for anti-seismic structures, 
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buildings with normal constructive frames should be no more than seven storeys in 

the seven-seismic degree regions. This research is a brave attempt to develop the 

reinforced composite structures in China. No similar study is reported up to now. 

Although some institutes in China had made some experiments in this field, the 

study on the reinforced concrete-brick composite wall with opening is not suffi

cient. 

ANAL YSIS OF THE COMPOSITE WALL BY FINITE ELEMENT 

METHOD 

By use of finite element method, the characteristics of stress distribution in the sig

nificant controling sections were obtained, so were the effects of many factors such 

as the number of storeys, the height of storey, the spacing of pillars and the size of 

opening on the load carrying capacity of the composite wall. 

The spacing of pillars effects significantly the load carrying capacity of the re

inforced concrete-brick composite walls without opening, and the smaller the spac

ing is, the more evidently the capacity is influenced. Under the condition of open

ing, the main factors influencing the load carrying capacity of the composite wall 

are the opening rate and the spacing of pillars. 'The higher opening rates and the 

larger spacing of pillars are, the lower the capacities are. If the materials and the 

sections remain constant, the increasing of layers of the composite wall will intensi

fy the load transfering from the brick wall to the concrete pillars, and this will re

sult in the decreasing of the stress in the brick wall and enhancing the load carrying 

capacity of the composite wall. 

EXPERIMENT RESEARCH 

Loading Equipment 
The loading equipment consists of pressure frame, load distributing beams and hy

draulic jacks, as shown in Fig. 1. 

Specimens 
Our experiment included six specimens of which four are composite walls with 

openings and others without openings. The spacings of pillars were 3. 5m and 

2. 5m, and the opening rates were O. 35, O. 34, O. 24 and O. 20 respectively. Select

ed materials were MU 7. 5 brick, M 5. 0 mortar, C2D concrete and I grade steel. The 

sections of pillars and beams were 240mm X 240mm. The pillars were reinforced by 

steel bars of 4<:p12, and the beams by steel bars of 5<:p12. The pillars and beams 
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