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The slender high rise buildings are wide spreading in Egypt and no 

probabilistic assessment procedures have been proposed or developed for 

seismic risk evaluation of these special buildings. So, the objective of this 

study is to numerically investigate the role of both edge shear walls and 

raft foundation projection out of the boundary of building in the seismic 

resistant of such structures. Several three-dimension models were 

developed including the subgrade modulus as a variable and the multi-

purpose commercial finite element program SAP2000 [6] was utilized for 

all runs in the current study. The loading is considered using acceleration 

time history with a peak ground acceleration of 0.25g provided in the new 

Egyptian code (ECOL2008)[2] for seismic loads on structures and 

building works. The results conclude that the slender high rise buildings 

provided with edge shear walls and raft projection insure significant 

improvement in the induced base shear and internal forces in the raft 

foundation. On the contrary, the study shows the large values of base 

shear in the corner columns under seismic loads in a projected raft 

foundation building. The results give a wide vision that can be used as an 

aid to the engineer for dealing with such slender high buildings.   

KEYWORDS: shear wall - slender high rise building – raft 

foundation projection – base shear – SAP2000- Time history analysis.  

 

1. INTRODUCTION 

Elnashai and Kuchma (2007) [3] conclude that for the worldwide rapid growth of high-

rise buildings, no probabilistic assessment procedures have been proposed or 

developed for seismic risk evaluation of this special building group. Reinforced 

concrete (RC) buildings often have vertical plate-like RC walls called Shear Walls in 

addition to slabs, beams and columns. These walls generally start at foundation level 

and are continuous throughout the building height. Their thickness can be as low as 

150mm, or as high as 400mm in high rise buildings. Shear walls are usually provided 

along both length and width of buildings. Shear walls are like vertically-oriented wide 

beams that carry earthquake loads downwards to the foundation.  

A simplified analytical model is proposed for modeling the nonlinear response 

of flexural-yielding reinforced concrete walls using standard structural analysis 

software. The program SAP2000 is used to implement the proposed model for 

evaluating structural response by means of nonlinear response history analysis. The 
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model is useful for performing practical nonlinear static or nonlinear dynamic 

procedures.  

The walls are modeled using a fine mesh of linear-response shell elements 

coupled with uniaxial line elements. The use of line elements allows one to invoke the 

typical nonlinear response parameters available for such elements.  

In high-rise structures, shear walls are widely used to resist earthquake forces. 

Such forces produce large displacement, vibration and big moments in building which 

lead to an unsafe building and causing discomfort to the occupants. The reinforced 

concrete shear walls are quite stiff in their own plane. Therefore, shear wall frame 

buildings of varying number of stories are considered in the present analysis. 

The time history analysis of the multi–story shear wall frame buildings is 

carried out using SAP2000 software. The time history function obtained from el-

Centro for Egypt are provided in SAP2000 for performing the analysis.  

Elnashai and KUCHMA (2007) [3] illustrate that the shear walls are acting as 

cantilever girders which support beams represented by the floor diaphragms. However, 

unlike a normal cantilever supporting gravity forces, the shear wall must resist 

dynamic forces that are reversing their direction, for as long as the strong motion 

continues depending on the earthquake characteristics. The size and location of shear 

walls is extremely critical. Plans can be conceived of as collections of resistant 

elements with varying orientations to resist translational forces, and placed at varying 

distances from the centre of rigidity to resist torsional forces.  

Properly designed and detailed buildings with shear walls have shown very 

good performance in past earthquakes. The overwhelming success of buildings with 

shear walls in resisting strong earthquakes is summarized in the quote: “We cannot 
afford to build concrete buildings meant to resist severe earthquakes without shear 

walls.” Shear walls are easy to construct, because reinforcement detailing of walls is 

relatively straight-forward and therefore easily implemented at site. Shear walls are 

efficient, both in terms of construction cost and effectiveness in minimizing earthquake 

damage in structural and nonstructural elements (like glass windows and building 

contents). Most RC buildings with shear walls also have columns; these columns 

primarily carry gravity loads (i.e., those due to self-weight and contents of building). 

Shear walls provide large strength and stiffness to buildings in the direction of their 

orientation, which significantly reduces lateral sway of the building and thereby 

reduces damage to structure and its contents. 

Since shear walls carry large horizontal earthquake forces, the overturning 

effects on them are large. Thus, design of their foundations requires special attention. 

Shear walls should be provided along preferably both length and width. However, if 

they are provided only along one direction, a proper grid of beams and columns in the 

vertical plane (called a moment-resistant frame) must be provided along the other 

direction to resist strong earthquake effects. 

Shear walls in buildings must be symmetrically located in plan to reduce ill-

effects of twist in buildings. They could be placed symmetrically along one or both 

directions in plan. Shear walls are more effective when located along exterior 

perimeter of the building –such a layout increases resistance of the building to twisting.  

Where shear walls are connected by a rigid diaphragm so that they must 

deflect equally under horizontal load, the proportion of total horizontal load at any 

story or level carried by a perpendicular shear wall is based on its relative rigidity or 
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stiffness. The rigidity of a shear wall is inversely proportional to its deflection under 

unit horizontal load. The total deflection of the shear wall can be determined from the 

sum of the shear and moment deflections. 

The use of shear walls in the earthquake-resistant structural system of 

reinforced concrete buildings is not often in earthquake-prone countries. Nevertheless, 

the lessons learned from the seismic behavior of Chilean buildings during the March 3, 

1985 earthquake, show that satisfactory seismic behavior may be achieved during 

severe earthquake events, when the total amount of wall cross sections is large enough, 

i.e., 0.02 to 0.03 times the floor plan area in each direction of seismic resistance for 

buildings up to 25-story high. In this event, both flexural yielding of boundary 

reinforcement and shear moments in walls were kept at a moderate level, nonstructural 

damage was adequately controlled due to the significant lateral stiffness of the 

structural system, and collapse of this type of buildings was practically prevented.  

The horizontal interaction moments between the soil and the foundation are 

arguably more problematic than the vertical moments, as comparatively little is known 

about allowable seismic passive pressures and the effect of seismic active pressure in 

different foundation situations. Indeed it is customary to assume even more arbitrary 

distributions for horizontal moment between foundations and soil than for vertical 

moment. The main problems of foundation design as presently understood occur in 

transferring the base shear of the structure to the ground, and in maintaining structural 

integrity of the foundation during differential soil deformations.  
According to The Council of Tall Buildings and Urban Habitat, the description 

of ‘Tall building’, equivalent to ‘High-rise building’ used herein, is: “A building whose 
height creates different conditions in the design, construction, and use than those that 

exist in common buildings of a certain region and period. A traditional height cutoff 

between high-rise and low-rise buildings is 35 meters or 12 floors. This distinction is 

used as 12-floors are generally considered to be the minimum height needed to achieve 

the physical presence to earn the recognition as a "high-rise". The twelve-floor limit is 

also seen as a compromise between ambition and manageability for use in 

classification of buildings in a worldwide database. 
 

1.1. Structural Types 

The significant innovation in high-rises was proposed by Khan and Rankine (1980)[5], 

who proposed the idea of using a hollow thin-walled tube with punched holes to form 

the exterior of buildings. By reducing the spacing of exterior columns, the entire 

system of beams and columns lying on the external perimeter of a building can be 

made to act as a perforated or framed tube.  

The analysis methods Ali (2001)[1] for RC high-rise buildings have special 

requirements different from low-to-middle rise buildings, especially for the typical 

structural system that consists of slender members in frames and more RC stocky 

structural walls. The complexities of concrete properties, wall-frame interaction and 

three-dimensional effects need to be accounted for in structural modeling 
 

1.2. Description of model 

The model is consists of frame elements as beam and column the column 

dimension is 65x65cm and the beam section is 25x75cm and the shell element for the 
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description of slab, walls, and foundation the slab mesh thickness is 14cm and shear 

wall thickness 20cm constant thickness all over the height of the building foundation is 

a raft foundation with thickness 130cm modeled as shell elements constant thickness 

The model is a building of 12
th
 stories with height each story 3.00m the length 

of the building as shown in figure 20m and width 10m see figure 1. 

No matter what type and size of RC structure is under investigation the finite 

element method (FEM) is the most accurate and reliable analytical technique for 

assessing the demands on structure components in both 2D and 3D domains.  

Frame members primarily serve to carry the majority of gravity loads in a 

building, but also serve as part of lateral resisting systems. Bernoulli-Euler beam 

theory and Timoshenko beam theory (Hjelmstad (2005))[4] if considering shear effects 

for deep beam, are widely used and have been implemented into most computer-based 

frame analysis packages. 

Floor system in high-rise buildings functions not only provides gravity load 

resistance, but also provides constraints between frames, walls, and core and outrigger 

systems, with great contribution to spatial components interactions. 

Time history analysis is carried out considering the factor of acceleration 0.25g 

as Egypt zone and nonlinear analysis with 4000 step and 40 sec. The time history 

corresponding to 5% damping is considered which is reasonable for concrete structure.  
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                                                                                           and 1m projection 
 

Figure 1: The plans of the different investigated building 

 

2. CASES OF STUDY 

To study the effect of the earthquake on the selected model (A 12
th
 stories building) 

and give the best performance of the building to resist the earthquake force cases of 
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study selected that can be give more efficiency of the building under the earthquake 

lateral force this cases are: 

1. Study of the building straining action under lateral earthquake force without any 

addition element to the original building without any projection out of the 

boundary of the building 

2. The building with two shear walls in both sides of the building all over the height 

of the building without projection of the foundation after the border of the 

column 

3. The building with two shear walls in both sides of the building all over the height 

of the building with a 1m projection from the boundary of the raft foundation 

4. The building without shear walls but with a 1m projection out of the boundary of 

the building. 

The study include the effect of the bearing capacity of the soil under the raft 

foundation modeling these different bearing capacity of the soil as a stiffness in Z-

direction K=1500t/m`, K=2000t/m`, and K=2500t/m`. The values of the differences 

stiffness represent the values of differences types of soils that may be used by Egyptian 

designer. 
 

2.1. Results and discussion 

This study aimed to find the real effect of the shear wall in frame slender high rise 

building.   

The shear wall although affect the moment distribution on the raft foundation 

under the super structure. The projection of the raft foundation will be used to show 

how it will affect the moment distribution on the raft foundation under the super 

structure. 

The base shear of the column will be found in four cases the may be happened 

in the reality the first case no use of the projection and no use of shear wall and this 

case will be the reference case that will be camper to the other cases. The second case 

used is construction two side shear wall in the super structure and no projection in raft 

foundation. The third case is the ideal case by using two side shear wall and a 1m 

projection around the raft foundation. The fourth case is using only the 1m projection 

around the raft foundation and without shear walls. 

Figure 2 (a) shows the effect of the shear walls and projection stats and with 

stiffness K=1500t/m` on the base shear of the critical column in the building. It can be 

recognized that the base shear in column (1) in case two shear wall without projection 

decrease by 63%, the base shear increase by 1.35 times in case of two shear walls and 

1m projection, and the base shear increase by 1.74 times in case of no shear walls and 

1m projection with respect to the case without shear walls and projection. 

The column (2) in case of two shear wall without projection decrease by 80%, 

the base shear decrease by 84% in case of two shear walls and 1m projection, and the 

base shear increase by 1.37 times in case of no shear walls and 1m projection with 

respect to the case without shear walls and projection. 

The column (3) in case of two shear wall without projection decrease by 40%, 

the base shear decrease by 33% in case of two shear walls and 1m projection, and the 

base shear increase by 1.46 times in case of no shear walls and 1m projection with 

respect to the case without shear walls and projection. 
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The column (4) in case of two shear wall without projection decrease by 40%, 

the base shear decrease by 48% in case of two shear walls and 1m projection, and the 

base shear increase by 1.22 times in case of no shear walls and 1m projection with 

respect to the case without shear walls and projection. 

The column (5) in case of two shear wall without projection decrease by 20%, 

the base shear decrease by 13% in case of two shear walls and 1m projection, and the 

base shear increase by 1.4 times in case of no shear walls and 1m projection with 

respect to the case without shear walls and projection. 

The column (6) in case of two shear wall without projection decrease by 20%, 

the base shear decrease by 28% in case of two shear walls and 1m projection, and the 

base shear increase by 1.2 times in case of no shear walls and 1m projection these with 

respect to the case without shear walls and projection. 

Figure 2 (b) shows the effect of the shear walls and projection stats and with 

stiffness K=2000t/m` on the base shear of the critical column in the building. It can be 

recognized that the base shear in column (1) in case two shear wall without projection 

decrease by 56%, the base shear increase by 1.03 times in case of two shear walls and 

1m projection, and the base shear increase by 1.31 times in case of no shear walls and 

1m projection with respect to the case without shear walls and projection. 

The column (2) in case of two shear wall without projection decrease by 78%, 

the base shear decrease by 87% in case of two shear walls and 1m projection, and the 

base shear increase by 1.02 times in case of no shear walls and 1m projection with 

respect to the case without shear walls and projection. 

The column (3) in case of two shear wall without projection decrease by 30%, 

the base shear decrease by 50% in case of two shear walls and 1m projection, and the 

base shear increase by 1.08 times in case of no shear walls and 1m projection with 

respect to the case without shear walls and projection. 

The column (4) in case of two shear wall without projection decrease by 30%, 

the base shear decrease by 63% in case of two shear walls and 1m projection, and the 

base shear decrease by 10% in case of no shear walls and 1m projection with respect to 

the case without shear walls and projection. 

The column (5) in case of two shear wall without projection decrease by 8%, 

the base shear decrease by 37% in case of two shear walls and 1m projection, and the 

base shear increase by 1.04 times in case of no shear walls and 1m projection with 

respect to the case without shear walls and projection. 

The column (6) in case of two shear wall without projection decrease by 8%, 

the base shear decrease by 48% in case of two shear walls and 1m projection, and the 

base shear decrease by 13% in case of no shear walls and 1m projection these with 

respect to the case without shear walls and projection. 

Figure 2 (c) shows the effect of the shear walls and projection stats and with 

stiffness K=2500t/m` on the base shear of the critical column in the building. It can be 

recognized that the base shear in column (1) in case two shear wall without projection 

decrease by 72%, the base shear increase by 1.06 times in case of two shear walls and 

1m projection, and the base shear increase by 1.19 times in case of no shear walls and 

1m projection with respect to the case without shear walls and projection. 

The column (2) in case of two shear wall without projection decrease by 86%, 

the base shear decrease by 85% in case of two shear walls and 1m projection, and the 
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base shear decrease by 9% in case of no shear walls and 1m projection with respect to 

the case without shear walls and projection. 

The column (3) in case of two shear wall without projection decrease by 58%, 

the base shear decrease by 52% in case of two shear walls and 1m projection, and the 

base shear decrease by 3% in case of no shear walls and 1m projection with respect to 

the case without shear walls and projection. 

The column (4) in case of two shear wall without projection decrease by 48%, 

the base shear decrease by 63% in case of two shear walls and 1m projection, and the 

base shear decrease by 19% in case of no shear walls and 1m projection with respect to 

the case without shear walls and projection. 

The column (5) in case of two shear wall without projection decrease by 44%, 

the base shear decrease by 38% in case of two shear walls and 1m projection, and the 

base shear decrease by 6% in case of no shear walls and 1m projection with respect to 

the case without shear walls and projection. 

The column (6) in case of two shear wall without projection decrease by 44%, 

the base shear decrease by 49% in case of two shear walls and 1m projection, and the 

base shear decrease by 21% in case of no shear walls and 1m projection these with 

respect to the case without shear walls and projection. 
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To study the effect of shear walls and projection on the raft foundation four 

cases will be study and then the moment in X-direction (M11) and moment in Y-

direction (M22) will be study (see figure 3)   

 

       
           
        M11 (K1500t                            M11 (K2000t/m`)                       M11 (2500t/m`) 

    

            
 

M22 (K1500t/m`)                      M22 (K2000t/m`)                       M22 (2500t/m`) 

 
(I) Moment distribution on raft foundation without shear wall and projection 
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        M11 (K1500t/m`)                     M11 (K2000t/m`)                    M11 (K2500t/m`) 
 

             
           

        M22 (K1500 t/m`)                   M22 (K2000t/m`)                     M22 (K2500t/m`) 
 

(II) Moment distribution on raft foundation with two shear walls and projection 
 

             
       

      M11 (K1500t/m`)                   M11 (K2000t/m`)                    M11 (K2500t/m`)    
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       M22 (K1500t/m`)                  M22 (K2000t/m`)                      M22 (2500t/m`) 
 

(III) Moment distribution on raft foundation with shear walls and no projection 
 

              
         M11 (K1500t/m`)                   M11 (K2000t/m`)                  M11 (K2500t/m`)    

            
          M22 (K1500t/m`)                   M22 (K2000t/m`)                    M22 (2500t/m`) 

(IV) Moment distribution on raft foundation with projection only 

Figure 3: Moment distribution on raft foundation 
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The moment M11 and M22 will be determined in the critical section (in X-

direction at zero m, 4m, and 5m and in Y-direction at zero m, 4 m, 8m, and 10m) on 

the raft foundation in case of use two side shear walls and a 1m projection around the 

raft, the building without shear walls and without projection, and use two side shear 

walls and without projection. 

Figures 4 (I) and (II) show the moment (M11) and moment (M22) curves 

respectively in the raft foundation with K=1500t/m`. These curves show the relation 

between the moment and the distance at the critical section in the raft foundation in X-

direction for M22 and in Y-direction for M11. 
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With stiffness K=1500t/m` 
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Figures 5 (I) and (II) show the moment (M11) and moment (M22) curves 

respectively in the raft foundation with K=2000t/m`. These curves show the relation 

between the moment and the distance at the critical section in the raft foundation in X-

direction for M22 and in Y-direction for M11. 
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II) Moment M22 
Figure 5: Moment of foundation under different condition of shear wall and projection 

With stiffness K=2000t/m` 
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Figures 6 (I) and (II) show the moment (M11) and moment (M22) curves 

respectively in the raft foundation with K=2500t/m`. These curves show the relation 

between the moment and the distance at the critical section in the raft foundation in X-

direction for M22 and in Y-direction for M11. 
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II) Moment M22 
 

Figure 6: Moment of foundation under different condition of shear wall and projection 

With stiffness K=2500t/m` 
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Tables 1-I, 1-II, and 1-III show the ratio moment (M11) between the original 

case (no shear wall and no projection) and the other cases. From tables it can be 

recognized that: 

 Table 1-I shows the ratio between SW+NoProj/ NoSW+NoProj, SW+Proj/ 

NoSW+NoProj, and NoSW+Proj/ NoSW+NoProj for distance 1m, 4m, 8m, 

and 10m in Y-direction and 1m,2m,3m,4m,5m, and 6m in X-direction with 

stiffness K=1500t/m`. For 1m (place of shear wall) the ratio shows that the 

shear wall reduction M11 By nearly 60% and the case of only projection less 

than this by nearly 20%. For 4m the shear wall affect on M11 by decreasing it 

by nearly 30% but also the projection only case less than it by nearly 10%. For 

10m the shear wall nearly identical with the projection only case that mean the 

effect of shear wall disappear in this distance but all decrease M11 by nearly 

40%. 

 Table 1-II shows the ratio between SW+NoProj/ NoSW+NoProj, SW+Proj/ 

NoSW+NoProj, and NoSW+Proj/ NoSW+NoProj for distance 1m, 4m, 8m, 

and 10m in Y-direction and 1m,2m,3m,4m,5m, and 6m in X-direction with 

stiffness K=2000t/m`. For 1m (place of shear wall) the ratio shows that the 

shear wall reduction M11 By nearly 50% and the case of only projection less 

than this by nearly 20%. For 4m the shear wall affect on M11 by decreasing its 

value by nearly 20% but also the projection only case less than it by nearly 

10%. For 10m the shear wall case and projection nearly identical with the 

projection only case that mean the effect of shear wall disappear in this 

distance but all decreases M11 by nearly 40%. 

Table 1-III shows the ratio between SW+NoProj/ NoSW+NoProj, SW+Proj/ 

NoSW+NoProj, and NoSW+Proj/ NoSW+NoProj for distance 1m, am, 8m, and 10m in 

Y-direction and 1m,2m,3m,4m,5m, and 6m in X-direction with stiffness K=2500t/m`. 

For 1m (place of shear wall), 4m, 8m, and 10m the cases of shear wall and projection 

and projection only are nearly identical and less than the case of no shear wall no 

projection by nearly 50%. 

 

Table 1: The ratio between the moment (M11) in No shear walls and No 
projection case and other cases in 1.0 distance, 4m, 8m, and 10m in Y-direction 

 

(I) K=1500t/m` 

 

Dis(m) 1.0 4.0 8.0 10.0 

M
o
m

en
t 

R
at

io
 

1 0.1 0.7 0.5 0.7 1.7 1.8 0.9 1.7 1.8 1.0 1.7 1.8 

2 0.4 0.7 0.2 1.0 0.2 0.1 1.1 0.2 0.1 1.0 0.2 0.1 

3 0.3 0.3 0.1 1.0 0.2 0.1 1.2 0.2 0.1 1.0 0.0 0.0 

4 0.3 0.3 0.1 0.9 0.1 0.1 1.0 0.1 0.2 1.0 0.8 0.8 

5 0.4 0.4 0.9 0.9 1.3 1.6 1.0 1.4 1.5 1.2 6.8 7.6 

6 0.2 0.8 1.6 1.1 0.9 1.4 1.1 1.3 1.6 0.8 11 12 
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(II) K=2000t/m` 

 
 

Dis(m) 1.0 4.0 8.0 10.0 
M

o
m

en
t 

R
at

io
 

1 0.2 1.1 0.8 0.6 1.4 1.6 0.9 1.4 1.5 0.7 1 1.2 

2 0.5 0.8 0.2 0.9 0.3 0.2 1.1 0.2 0.2 1 0.1 0.1 

3 0.4 0.4 0.2 0.9 0.3 0.2 0.9 0.2 0.2 1 0 0 

4 0.3 0.3 0.1 0.9 0.1 0.1 1 0.1 0.1 0.9 0.8 0.9 

5 0.4 0.4 0.9 0.9 1.1 1.5 1 1.2 1.4 0.9 11 13 

6 0.2 0.8 1.5 1.1 0.9 1.4 1.4 1.7 2 0.8 8.8 9.2 

 

(III) K=2500t/m` 
 
 

Dis(m) 1.0 4.0 8.0 10.0 

M
o
m

en
t 

R
at

io
 

1 0.2 0.6 0.8 0.5 1 1.4 0.7 1 1.4 0.7 0.7 1.2 

2 0.6 0.4 0.2 1.3 0.4 0.2 1.3 0.4 0.2 1.3 0.1 0.1 

3 0.4 0.2 0.2 1.1 0.4 0.2 1.3 0.4 0.2 1.3 0.2 0 

4 0.3 0.2 0 1.1 0.1 0.1 1.2 0.1 0.1 1.3 0.6 0.8 

5 0.3 0.3 0.8 0.8 1 1.4 0.9 1 1.4 1.3 11 12 

6 0.3 0.7 1.5 1.1 0.8 1.3 1.3 1.3 1.8 0.9 8.4 9.2 

 

Tables 2-I, 2-II, and 2-III show the ratio moment (M22) between the original 

case (no shear wall and no projection) and the other cases. From tables it can be 

recognized that: 

Table 2-I shows the ratio between SW+NoProj/ NoSW+NoProj, SW+Proj/ 

NoSW+NoProj, and NoSW+Proj/ NoSW+NoProj for distance 1m, to 11m in Y-

direction and 1m,4m, and 5m in X-direction with stiffness K=1500t/m`. For 1m (place 

of shear wall) the ratio shows that the shear wall reduction M22 By nearly 60% and the 

case of only projection less than this by nearly 20%. For 4m the shear wall affect on 

M22 by decreasing its value by nearly 30% but also the projection only case less than it 

by nearly 30%. For 10m the shear wall and projection case nearly less than the 

projection case only by 40% but in general less than the original case by 30%. By 

inspecting the two cases of stiffness (K=2000, and K=2500) the results case be nearly 

as the case of stiffness K=1500t/m`. 

Table 2: The ratio between the moment (M22) in No shear walls and No 

projection case and other cases in 1.0 distance, 4m, and 5m in X-direction 
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(I) K=1500t/m` 
 

Dis(m) 1.0 4.0 5.0 

M
o
m

en
t(

M
2
2

) 
R

at
io

 

1 2.4 1.6 1.0 1.9 1.2 1.7 1.7 1.6 1.7 

2 0.9 0.3 0.2 1.1 0.4 0.2 1.1 0.3 0.0 

3 1.2 0.4 0.2 1.4 0.5 0.3 1.3 0.6 0.3 

4 1.4 0.4 0.1 1.7 0.6 0.1 2.1 0.4 0.4 

5 0.7 0.4 0.7 0.3 0.9 1.5 2.2 1.6 4.0 

6 1.5 0.4 0.0 1.7 0.6 0.0 2.9 0.6 0.8 

7 1.4 0.4 0.1 1.8 0.7 0.1 1.8 0.8 0.2 

8 1.5 0.3 0.1 2.1 0.7 0.2 3.3 0.4 1.5 

9 0.8 0.4 0.6 0.6 0.9 1.3 0.0 1.1 1.8 

10 1.5 0.2 0.1 2.2 0.6 0.3 5.0 0.0 3.3 

11 1.4 0.3 0.0 1.8 0.6 0.0 1.8 0.8 0.2 

 (II) K=2000t/m` 
 

Dis(m) 1.0 4.0 5.0 

M
o
m

en
t(

M
2
2
) 

R
at

io
 

1 2.4 1.3 0.9 2.0 1.3 1.8 1.7 1.7 1.7 

2 1.0 0.4 0.2 1.2 0.4 0.2 1.1 0.3 0.0 

3 1.1 0.5 0.2 1.4 0.6 0.3 1.3 0.6 0.3 

4 1.2 0.5 0.1 1.7 0.6 0.1 2.1 0.4 0.4 

5 0.6 0.4 0.6 0.4 0.9 1.5 1.7 1.5 3.3 

6 1.4 0.5 0.0 1.6 0.6 0.0 2.8 0.6 0.8 

7 1.3 0.5 0.2 1.8 0.8 0.1 1.7 0.8 0.2 

8 1.3 0.4 0.0 2.0 0.6 0.1 3.8 0.2 1.6 

9 0.8 0.4 0.6 0.7 0.9 1.3 0.2 1.2 1.8 

10 1.5 0.3 0.2 2.1 0.7 0.2 4.3 0.0 3.0 

11 1.2 0.4 0.1 1.8 0.8 0.1 1.7 0.8 0.2 

(III)K=2500t/m` 
 

Dis(m) 1 4 5 

M
o
m

en
t(

M
2
2
) 

R
at

io
 

1 2.2 0.8 0.9 1.8 1.1 1.7 1.7 1.7 1.9 

2 1.3 0.4 0.2 1.2 0.4 0.2 1.2 0.3 0.1 

3 1.4 0.7 0.3 1.5 0.6 0.3 1.3 0.6 0.3 

4 1.6 0.9 0.1 1.7 0.7 0.1 2.1 0.4 0.4 

5 0.6 0.3 0.6 0.3 0.8 1.4 1.7 1.3 3.3 

6 1.9 1.2 0.1 2.0 0.9 0.0 2.8 0.6 0.8 

7 1.6 1.0 0.1 1.8 0.9 0.2 1.6 0.8 0.3 

8 1.8 1.1 0.0 2.0 0.8 0.1 3.4 0.3 1.8 

9 0.8 0.4 0.6 0.6 0.9 1.2 0.2 1.2 1.8 

10 1.9 1.3 0.1 2.0 0.8 0.2 4.3 0.3 2.7 

11 1.5 0.4 0.1 1.8 0.8 0.1 1.6 0.7 0.3 
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3. CONCLUSIONS 

The dynamic analysis concludes that the slender high rise buildings are significantly 

affected by earthquake characteristic. The cases studied showed that the slender high 

rise building with shear walls and raft foundation projections is the most reliable 

system in resisting the accidental forces, especially when the raft foundation rests on 

weak soil. The following important conclusions can be drawn out from the foregoing 

presentation: 

 Effectiveness of the shear walls is achieved by decreasing substantially the 

base shears induced in the columns. The base shear reduces by 50% compared 

with the slender high rise building without shear walls. 

 The results demonstrated efficiently the role of shear walls in the analysis of 

such kind of buildings. Existence of shear walls result in considerable decrease 

of the bending moments in both directions in the raft and distributing the 

seismic forces on the columns depending on the subgrad modulus. 

 Execution of raft foundation projection reduces the internal forces in the raft, 

but on the other side the projection produces enormous base shear in the corner 

columns and this deserves more attention and should be included in the design 

of these columns. 

 The shear walls and projections of raft proved to be highly advantageous of 

use in the slender high rise buildings resting on a weak soil. 
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 ات اارتفاعات العاليةالنحيفة ذ  في المبانيدور حوائط القص 

اصبحت المبانى النحيفة ذات اارتفاعات العالية شائعة التنفيذ فىى مصىر ك يريىر منيىا يتعىر  
للميكل نتيجة عدم كجكد احتياطات صريحة من الميندس المصمم كتقدير محتمىل لمكاجيىة الرطىر النىاجم 

ل دكر بعىى  العكامىىل اليامىىة للىىزازلق  ىىد اعىىدت اىىذش الدراشىىة لتنىىا   ك تحلىى عىىن تعىىر  اىىذش المنشىىات
حكائط القص ك تنفيذ بركزات رىار  حىدكد المبنىى علىى تكزيى   ىك  القىص ك القىك  الدارليىة المتكلىد  فىى ي

العناصر اانشائية ليذش المبانىق  د تم اجراء الدراشة العددية على المبانى النحيفة العالية التى ليىا انممىة 
طر المقاكمة للعزكم باشتردام الحاش  االى مشىتردما طريقىة مزدكجة من حكائط القص بااضافة الى اا

المقدم من اليكد ك من  يمة عجلة الجاذبية اارضية  52.0ك  الزمنى الدينامييى بعجلة زلزالية  صالشجل 
 (ق558. إصدار) المبانيك  اإنشائية اأعمال فيك القك   اأحمالالمصر  لحشا  

 كيمين تلريص النتائج التى تم الحصكل علييا يااتى:
حىىكائط القىىص ليىىا دكر فعىىال ك جىىكار  فىىى اعىىاد  تكزيىى  ك تقليىىل  ىىك  القىىص علىىى ااعمىىد  ك اربىىت  -1

يفاء  ااميتيا فى تقليل عزكم اانحناء المتكلد  فى اللبشة الررشانية المشلحة لاشاشات معتمدا على 
 قالمرتيز  علييا نكع التربة

يىىىىذ بىىىىركز اللبشىىىىة الررشىىىىانية المشىىىىلحة لاشاشىىىىات يقلىىىىل مىىىىن عىىىىزكم اانحنىىىىاء المتكلىىىىد  فىىىىى اللبشىىىىة تنف -.
الررشانية المشلحة فى ااتجااين من ناحية ك من ناحية ارىر  يىىد  الىى تكلىد  ىك   ىص عاليىة فىى 

 اعمد  ااريان يج  ان يىرذ فى ااعتبار عن تصميم اذش ااعمد ق

رتفاعىىات العاليىىة اىىك ذات ااد  ببىىركز رىىار  حىىدكد المبىىانى النحيفىىة حىىكائط القىىص ك ااشاشىىات المىىزك  -3
 لمقاكمة  ك  القص ك القك  الدارلية الناجمة عن احمال الزازلقافضل اأنممة 


