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ABSTRACT: The present work is concerned with the analytical and theoretical study of the 

behavior of braced reinforced concrete coupled shear walls in high-rise buildings. The braced 

reinforced concrete coupled shear walls ( B.R.C.C.S.W ) are used to resist loading in high- rise 

buildings and lateral forces from wind and earthquakes. A non-linear analytical model was 

developed using the Finite Element Program ( ETABS v 9.2 ). 

Using ETABS in the analysis and design of structural three dimensional high- rise buildings: the 

procedure consists of choosing the units, drawing three dimensional structural model, choosing 

material properties, classification of all elements of frame sections such as ( beams or bracing or 

beams and bracing and columns ), wall piers and slabs sections, choosing reinforcing bars for all 

concrete sections, choosing supports, defining loads ( dead, live, wind, earthquake and 

combination), run the analysis and design for all cases and parametric studies. In the case 

studies, buildings are consisting of columns and walls as well as slabs. Walls are connected 

together by means of beams or bracing or both of beams and bracing, in all floors.  

Analytical results show that using of bracing instead of beams in coupled shear walls, decreases 

the displacement in high- rise buildings by about 40 % approximately, and increases the normal 

force for walls by about 7 - 10 % approximately while decreases the moment by about 40 – 45 

%. Analytical results show also the possibility of increasing durability of high- rise buildings 

against lateral loads, as well as the possibility of duplication of building height in zone 2, and 

one time and half in zone 3. 
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1 INTRODUCTION 

The analysis of coupled shear walls in high-rise buildings becomes an interested subject for 

many civil engineers in recent years. From the standpoint of structural analysis, the problem is 

highly redundant, and a mathematical analysis for stresses and deformations of the coupled 

shear walls with connecting beams or bracing or both of them is extremely complex. For this 

reason, a simplified and more accurate method for analysis of coupled shear walls would 

contribute in perfect engineering design. The intention herein is to illustrate the use of the finite-

element method in determining the stress distributions in (B.R.C.C.S.W) as well as the 

prediction of more accurate values for the bending moments, axial and shear forces which act 

upon the connecting beams or bracing when the coupled shear walls are subjected to lateral 



 

 

loads. In high- rise buildings, lateral loads such as winds and earthquakes are generally resisted 

by the (B.R.C.C.S.W). Since the reinforced concrete building could be as low as one storey and 

as high as 120 stories or more, then some special design considerations should be taken. The 

definition of the high rise buildings is a subjective matter for all engineers. Simply, the 

structural engineer defines the high rise buildings as the one whose structural system should to 

be modified in order to make it sufficiently economic to resist lateral loads within the prescribed 

design criteria for displacement and comfort of occupants. Shear walls, coupled shear walls and 

wall frame were studied by many researches [4, 6, 7, 8 and 9] and they did not compare the use 

of beam and bracing in different floors.  

2 NUMERICAL PROGRAM  

In this paper, a numerical program model, using a finite-element program, is developed to study 

the behavior of (B.R.C.C.S.W). The program is applied to twelve reinforced concrete buildings, 

each of 60 floors, these buildings are divided into two groups: group (1): buildings without 

connecting beams for columns defined as buildings without frame as shown in Fig. (1); and 

group (2): buildings with connecting beams for columns defined as buildings with frame as 

shown in Fig. (2). Using The Egyptian Code for Calculation of Loads and Forces in Structural 

and Building Works,  each group has six buildings covering the studied parameters such as the 

type of connections between shear walls (beam, bracing and beam and bracing together) and the 

seismic zone (2 & 3). Table (1) illustrates the description of the models in numerical program. 

The present study has been performed to ascertain from using bracing instead of beams in 

analysis of the (B.R.C.C.S.W) by the finite element method (ETABS v 9.2).should be Times 

New Roman font, 11 points and single line spacing. Only the following text should be italicized: 

headings, mathematical parameters (not for log, sin, cos, ln, max., d (in dx), etc), and the titles 

of journals and books.  

Table 1 : The description of the models in numerical program. 

 

 

  

Each of the twelve buildings has dimensions of 42 m length and 42 m width in plan, and 60 

floors with a storey height of 3 ms. And total height (H) of 180 ms. Six building (no. 1 to no. 6) 

are located in zone 2 while the other six buildings (no. 7 to no. 12) are located in zone 3. The 

thickness of slab in all floors is 22 cm with floor cover of 0.15 ton/m2 and live load of 0.30 

ton/m2. Concrete dimensions of cross sections for columns and walls are shown in table (2) and 

the steel reinforcement was neglected in analysis. Fig. (3,4&5) show elevations of coupled shear 

walls connecting by means of beam, bracing and beam and bracing respectively. 



 

 

 

 

 

Fig. 1: Typical structural plan of buildings in group (1) without frame. 

  

 

 

Fig. 2: Typical structural plan of buildings in group (2) with Frame. 



 

 

 

Table 2 :  Sections columns and walls in buildings. 

 

 

 

 

 

 

Fig. 3: Elevation of coupled shear walls connecting by beams. 

 

 

 

Fig. 4: Elevation of coupled shear walls connecting by bracing. 

 

 

 

Fig. 5: Elevation of coupled shear walls connecting by beams and bracings. 



 

 

 

Table 3 : Values of displacement, normal force and moment for the walls in buildings. 

 

 

3 ANALYSIS AND DISCUSSION  

Analytical results should be considered for displacement, normal force and bending moment for 

the coupled shear walls in all floor levels. 

Table (3) shows the values of displacement for the twelve buildings in the program at each five 

floors level. As an example, Figure. 6(a) illustrates displacement comparison between three 

buildings in zone2 without frame. Building (1) connecting beams between reinforced concrete 

coupled shear walls was displacement 15.53 cm, building (2) connecting bracing was 

displacement 9.31 cm and building (3) connecting beams and bracing was displacement 9.32 

cm. So the connecting bracing is a better  solution than connecting with beams only or beams 



 

 

and bracing in ( H.R.B ). Show in figure. 6(b) illustrates displacement comparison between 

three buildings in zone2 with frame. Building (4) connecting beams between reinforced 

concrete coupled shear walls was displacement 11.67 cm, building (5) connecting bracing was 

displacement 7.03 cm and building (6) connecting beams and bracing was displacement 7.04 

cm. And show in figure. 7(a) illustrates displacement comparison between three buildings in 

zone3 without frame. Building (7) connecting beams between reinforced concrete coupled shear 

walls was displacement 23.29 cm, building (8) connecting bracing was displacement 13.97 cm 

and building (9) connecting beams and bracing was displacement 13.98 cm. And it show in 

figure. 7(b) illustrates displacement comparison between three buildings in zone3 with frame. 

Building (10) connecting beams between reinforced concrete coupled shear walls was 

displacement 17.50 cm, building (11) connecting bracing was displacement 10.55 cm and 

building (12) connecting beams and bracing was displacement 10.56 cm. So the connecting 

bracing is a better solution than connecting with beams only or beams and bracing in ( H.R.B ). 

And maximum displacement (H/1000) were studied by many researches [1, 2 and 3] whereas 

total height (H) of 180 meter. So maximum limit displacement (0.18) meter. So all buildings 

safe displacement without building 7 in zone 3 unsafe displacement. Therefore using of bracing 

instead of beams in reinforced concrete coupled shear walls, decreases the displacement in high 

rise buildings by about 40 % approximately. 

Show in figure. 10(a) illustrates normal force for walls2 comparison between three buildings in 

zone2 without frame. Building (1) connecting beams between reinforced concrete coupled shear 

walls was normal force 18533.57 ton, building (2) connecting bracing was normal force 

20021.73 ton and building (3) connecting beams and bracing was normal force 20057.70 ton. 

These increases in the normal force for walls by about 7 - 10 % approximately. Show in figure. 

10(b) illustrates normal force for walls2 comparison between three buildings in zone2 with 

frame. Building (4) connecting beams between reinforced concrete coupled shear walls was 

normal force 18123.37 ton, building (5) connecting bracing was normal force 19263.71 ton and 

building (6) connecting beams and bracing was normal force 19297.89 ton. And show in figure. 

11(a) illustrates normal force for walls2 comparison between three buildings in zone3 without 

frame. Building (7) connecting beams between reinforced concrete coupled shear walls was 

normal force 19555.72 ton, building (8) connecting bracing was normal force 21761.71 ton and 

building (9) connecting beams and bracing was normal force 21801.01 ton. And it show in 

figure. 11(b) illustrates normal force for walls2 comparison between three buildings in zone3 

with frame. Building (10) connecting beams between reinforced concrete coupled shear walls 

was normal force 18893.36 ton, building (11) connecting bracing was normal force 20577.93 

ton and building (12) connecting beams and bracing was normal force 20614.68 ton. These 

increases in the normal force for walls by about 7 - 10 % approximately. These increases from 

the bracing to convert lateral loads due to winds or earthquakes to vertical force by most 

percentage from horizontal force to another walls in ( H.R.B ).  

. 

3.1 Columns   

The same result approximately at using beam or bracing or beam and bracing between coupled 

shear walls for columns in normal force, shear force and moment without frame or with frame 

in zone 2 or zone 3. 

3.2 Bracing    

Design bracing however column tension or compression on status. 
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Fig. 6: Displacement comparison between buildings in zone 2. 
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Fig. 7: Displacement comparison between buildings in zone 3.  

 

 

 



 

 

4 SUMMARY AND CONCLUSIONS  

 The connecting bracing between reinforced concrete coupled shear walls is a better  solution 

than connecting with beams only or beams and bracing in ( H.R.B ). The bracings in building 

with frame is a better than connecting with beams only or beams and bracing between coupled 

shear walls in ( H.R.B ). The braces convert lateral loads due to wind and earthquakes to vertical 

forces by most percentage from horizontal forces so it increases the normal force for walls by 7 

% in ( H.R.B ). When displacement decreases the shear force and moment for columns and 

shear walls decreases. It decreases also possibility of failure to buildings and also risk of feeling 

fear to people. 

We can summarize the important conclusions in this research as follows: 

1. The (B.R.C.C.S.W) increase the safety and the stability of in high- rise buildings, specially 

against lateral loads. It also decreases the displacement by about 40 % approximately. 

2. The (B.R.C.C.S.W) could increase durability of high- rise buildings against lateral loads, and 

increases its  height with the same displacement conditions. 

3. The connection between walls in order to have ( B.R.C.C.S.W ) result in increasing the 

normal forces in walls by about 7 % approximately and decreasing the moment in walls by 

about 40 % approximately along the building height, there force this solution is considered as an 

economical solution. 

4. Decrease cracks in first floors for columns and coupled shear walls in high rise buildings to 

against wind and earthquake loads. 

5. All structural engineers are encouraged to used bracing between coupled shear walls in high 

rise buildings. 
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