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Abstract 

The article presents the reinforced concrete frame calculation of a five-story building according to 

the traditional method and taking into account its construction stages. 

The calculations results are analyzed and the construction staging influence and frame loading 

on the elements stress-strain state it’s established. 

The necessity of taking into account the staged construction of buildings in their calculation 

has been substantiated. 

To determine construction stages influence degree and multi-storey frame buildings loading 

on the stress-strain state of their elements, a numerical analysis was performed. 

Key words: reinforced concrete, frame, column, girder, traditional method, staging, loading, multi-

storey. 

 

A frame made of monolithic reinforced 

concrete was used as a numerical experiment. 

The five-story frame has a traditional span 

used in civil buildings design. The frame 

spans in the axles are taken 6+3+6 m. Frame 

pitch 6,0 m. The floors height is 3,0 м (fig. 1). 

Construction area is Samarkand. Wind load -

0.38 kPA; snow load - 0.5 kPA; the 

construction seismicity site is 8 points with 

500 years repeatability. Region index is IV. 

The seismic property category is III. 

 

Reinforced concrete square columns 

section with rib 400 mm dimensions; cross- 

 

 

section of cross-sections is square with 

400x400 mm dimensions. 

The frame elements are made monolithic 

reinforced concrete.  Naturally hardened 

concrete of compressive strength class В15 

(Rb=8,5 MPa; Eb=36103 MPa). 

Class steel А400 was used as longitudinal 

working reinforcement. (Rs=365 MPa; 

Es=210
5
 MPa). 

Typical prefabricated reinforced 

concrete hollow-core slabs with a reduced 

120 mm thickness are used in floors and 

roofs. 

The temporary payload on the floor is 

assumed to be 4,0 kPA. 

Loads acting on 1 r/m girder are given 

in table. 1. 
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Seismic load is defined as concentrated 

from static loads in accordance with [1]. 

The loadings list by the traditional 

method and taking into account the frame 

construction staging is given in Tables 2 and 

3. 

 
The frame element numbers are shown 

in Fig. 3. 

 
Figure: 3. Elements numbering 

The calculated efforts values N, M and 

Q according to the traditional calculation 

method and taking into account the frame 

staged construction are given in Tables 4 and 

5. 

 

The calculation comparison results 

using the traditional method and taking into 

account the frame staged construction are 

shown in Fig. 4 ... 6.  
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The longitudinal reinforcement number 

in the columns sections, calculated according 

to the traditional method and taking into 

account construction stages, is given in table 

6 and 7. The reinforcement area, calculated 

according to the traditional method, is taken 

as 100%. 

 

 
 

The girders longitudinal reinforcement 

number, calculated according to the 

traditional method and taking into account 

construction stages, is given in table 8. The 

reinforcement area, calculated according to 

the traditional method, is taken as 100%. 

 
Conclusions: 

1. The construction staging significantly 

affects the stress-strain the building frame 

elements state [3]; 
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2. The staged construction significantly 

increases the design forces and, accordingly, 

the reinforcement area (see Tables 6 and 7) 

for the outermost second floor columns, 

respectively, by 81% (КК1) and 96% (КК4) 

[6].; 

3. The staged construction significantly 

increases the design forces and, accordingly, 

the reinforcement area (see Table 8) in the 

outermost crossbars spans of the second floor 

by 50% (СB6) [2]; 

4. The staged construction significantly 

increases the design forces and, accordingly, 

the reinforcement area (see Table 8) on the 

supporting sections the cross-sections in the 

middle span of the second floor by 25% 

(СB6). 

Based on a numerical experiment with a 

five-story frame building made monolithic 

reinforced concrete, it was found that when 

designing a multi-story frame building, taking 

into account the staging their construction 

significantly affects the stress-strain state the 

frame elements and leads to an increase in the 

design efforts: 

Similar results were obtained in the 

work. [1]. 
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