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Abstract— Traditionally, outrigger and belt truss additions are 

used to strengthen the rigidity of tall buildings with central 

cores in order to control displacements. At the top of the 

structure, a single level outrigger can efficiently reinforce a 

building. The lateral stiffness of each outrigger level rises, 

although not as much as that of the top level. The primary 

lateral force-resisting elements of high-rise building structures 

are shear walls. Higher-performance shear walls are necessary 

because to the ever-increasing building code requirements and 

the rising height of high-rise and super high-rise structures. 

The conventional reinforced concrete shear wall is not very 

ductile, has a limited capacity to dissipate energy, and is not 

very deformable. Specifically, the base of a typical shear wall 

is particularly vulnerable to earthquake damage and is highly 

challenging to restore. In high-rise and super high-rise 

buildings, steel plate shear walls (SPSWs) and steel plate 

reinforced concrete composite shear walls (SPCSWs) are 

frequently used in place of regular reinforced concrete shear 

walls or shaped steel reinforced concrete composite shear 

walls to improve the seismic performance of building 

structures. Numerous structural methods seem to be able to 

withstand lateral stresses brought on by earthquakes, blasts, 

and wind. The more crucial it is to choose the optimal 

structural arrangement to counteract opposing horizontal 

loads. 

Keywords— High-rise structure, Outrigger, Shearwall, 

Damper etc. 

 

I. INTRODUCTION  

High-rise buildings are prevalent in many countries, 

particularly in emerging economies, thanks to the rapid 

technological evolution in several areas related to building 

materials, construction technologies, and the development of 

sophisticated structural analysis and design using computer 

software. Aside from the growing need for tall buildings due 

to the scarcity of land in urban areas, high-rise buildings also 

play a crucial role as essential structures in contemporary 

cities and metropolises, where they are viewed as a sustainable 

solution from the social, economic, and ecological 

perspectives. A building's specific structures are all subject 

to various loads, including the structure's own weight. 

Gravity is the reason for this. A similar load, known as 

overload, must be supported by the structure due to the 

weight of the people, furniture, furnishings, etc. In order 

for the structure to withstand loads, such as wind and 

earthquakes, it must do so. Buildings and other structures, 

as well as additional parts and finishing touches, must 

always be built to withstand wind loads. The term "wind 

load" refers to the force that the wind has on a structure. 

The entire surface of the structure is subject to this load. 

As the structure's height rises, the size of this load also 

grows. Compared to low-rise buildings, tall buildings are 

more vulnerable to wind effects. 

II. MOTIVATION 

• In this project we are study Wind Load with Different Types 

of Lateral Load Resisting Methods on bare frame with 

damper, shear wall and outrigger. So that we title this 

project that “A Conceptual Study of Wind Load with 

Different Types of Lateral Load Resisting Methods in 

Unsymmetrical 20-Storey Structure”. 

• An lateral load shows massive damage from an unexpected 

seismic movement affecting incomplete structures of 

varying magnitudes, causes total or partial damage. This 

structural damage directly affects living and non-living 

goods. To clear the catastrophic distraction and eradicate the 

minimization of the cost of the recession, it is preferable to 

prevent a preventive seismic assessment and a stiff 

reinforcement of the building’ replacement 

•  

III. PROBLEM STATEMENT 

This work use 15-storey model consider lateral loading. The 

construction also has a shear wall, outrigger and FVD damper. 

The structure's storeys have 3m height each storeys. The entire 

building is vulnerable to wind loads and located in the first 

terrain category. The bending moment, shear force, joint 

displacement, and storey thrift of several structure shapes 

were compared and examined in ETABS software to 

incorporate variety into the study. The results were analyzed 

in ETABS software. 
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IV. OBJECTIVES 

• To study the effect of outriggers, shear walland dampers 

under wind load on lateral dosplacement.  

• To compare the lateral deflection and story drift in all three 

cases.  

• To study the Static Response of building i.e. finding out the 

most vulnerable modal & suggest optimum lateral load 

resisting method of outrigger, damper and shear wall in high 

rise building. 

• To study importance of dynamic wind loading and methods 

for the same. 

V. LITERATURE SURVEY 

Gao Hui, et al. (2021) [1] this work presents an ideal design 

method based on output feedback-controlled theory to design 

the damped inertial viscosity (vid) parameters for vibration 

damping of multimode cables. The cable speed at the damper 

position was the only feedback used while designing vid, 

which was regarded as a particular output feedback-controlled 

system. By reducing the advantage of the cable-based vid 

system for a given inertia, the optimal attenuation coefficient 

for vid was obtained. When the performance value reaches its 

minimum peak value, the vid inertia could be changed to 

produce the ideal design parameters. By comparing the 

proposed design approach with other design methods and 

using a cable prototype design as an example, the authors 

highlight how effectively the method worked. The outcomes 

demonstrate that the modular cable's attenuation ratio obtained 

using this technique satisfies the Owen criterion. Vids could 

improve controlled performance compared to viscous dampers 

by attenuating multimode vibrations in cables. The advantages 

of the first cable technique and the better design method, on 

the other hand, tended to diminish as the order of cable design 

methods increased. 

Al Agha Wesam and Nambiappan Umamaheswari (2021) 

[2] The corresponding function static approach and the 

response spectrum method for seismic loading in monolithic 

reinforced concrete buildings with shear wall systems and 

double-frame shear walls, as well as the other measured 

parameters, were presented in this article through an analytical 

study. Base shear, bending moments, and displacements were 

caused by reinforced concrete wall and frame structures. 

Because the period refers to the same earthquake and did not 

change in the case studied, the research findings demonstrate 

that the value of the time was constant when comparing the 

two methodologies. Since the mass of the model was constant 

for both techniques, the rise in the fundamental shear value 

was related to the greater acceleration spectrum utilized; more 

steel bars are required, particularly ribs that call for a specific 

degree of ductility, in order to raise the value of the bending 

moment in the case of spectral response. The displacement 

values in the response spectrum case represent the actual 

performance of the irregular building, especially in the y 

direction, which was otherwise higher than the comparable 

static displacement values. Because seismic loads are 

unpredictable and have a high degree of uncertainty, they must 

be managed differently than other types of loads. As a result, 

the basis of today's design standards is performance-based 

design. 

Varma V. Naresh Kumar, et al. (2021) [3] buildings with 

shear walls had a greater impact on a floor's stiffness than 

structures without shear walls. Floor displacements were less 

in shear-wall-taken structures than in structures without shear 

walls. This study shows that the low tension also rose when 

the pore size increased by 40%. The performance of the shear 

structure was superior to the performance of the frame 

structure after the stress was greatly raised, according to 

analysis and design. Shear walls near the corners of the frame 

perform better than shear walls in the middle of the span. 

Shear walls were advised for use in earthquake-prone 

locations because of their high seismic load capacity. As could 

be seen, the overall displacement increases more when the 

aperture is located close to the wall's edge than when it is in 

the middle of the wall. Greater than the superstructure was the 

substructure. The deviation value fell considerably at first as 

the layer height rose, then gradually. 

Azandariani, Mojtaba Gorji and Mohammad Ali Kafi 

(2021) [4] in this study, a novel hybrid steel plate shear wall 

system (HLCS) is recommended, and mathematical and 

analytical methods are used to examine its final strength. This 

system includes two closest columns and a sheet steel shear 

wall (SPSW) joined through connecting beams. The aim of 

this work is to develop a novel shear resistance system for 

various kinds of earthquakes as well as analytical connections 

in order to determine the actual capacity of the current HLCS 

system. In this article, we investigate the coupling ratio and 

final capacity characteristics of a multistage HLCS system 

using analytical and numerical methods. Analytical 

relationships can be used for calculating the HLCS system's 

final output and coupling ratio using the limit analysis method. 

Mathematical methods were used to carry out extensive 

parametric analyses in order to confirm the validity of the 

analytical interactions. 30 prototype multilayer HLC systems 

with various coupling ratios and structural height parameters 

were built, modeled, and assessed as part of a parametric 

study. We carried out a verification based on findings from 

experiments to evaluate the accuracy of the mathematical 

model. The numerical findings were in good agreement with 

the analytical forecasts of the coupling ratio and final 

capacitance characteristics. According to parametric research, 

the bond ratio parameter, particularly for higher-order 

structures, significantly affects the structure's weight. An ideal 

trim ratio of roughly 30–50% was recommended, taking into 

account performance metrics, flowed methods, and weight 

reduction. 

Amad Shaik Akhil, and K. V. Pratap (2021) [5] The 

purpose of this study was to look at the position of shear walls 

in different g+20 residential high-rise structures as well as the 

features of seismically unstable structures using response 

spectrum analysis approaches. Analysis of torsion deviations, 

base shear, maximum acceptable displacement, and floor 

displacement in g+20 tall structures The following was 1893 
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(part-1). In 2016, the entire structure was examined and 

modeled, which included Fem Software Etabs 2015. In this 

research, typed iii dynamic analysis was conducted. Structures 

with symmetrically positioned shear walls (such as case c) and 

structures with plane defects in every applicable location (for 

example, foundations in soft soil). It had been determined that 

the results were greater than those of structures (like example 

c) without shear walls. Parameters for earthquakes. Case b 

was similar to Case a, which had a shear wall at one end. 

Liu Yanhui, et al. (2020) [6] this paper proposes an 

optimized design method for TMD design. In the frequency 

domain, the genetic algorithm is used in random excitation, 

the damping control effect is the optimization goal, and the 

constraint is the damping success. The 168-meter-high rise 

with dampers functioned as a technical example for carrying 

out numerical studies, and the design parameters of the 

dampers were determined using optimization methods. 

Furthermore, the eddy current damper is designed using the 

optimal design method and introduced into the 7-story reduced 

structure model. The performance of the damper designed 

using the optimal design method was evaluated by shake table 

testing and compared with the damper designed using the 

Hartog’s method. The damper established in this way has a 

limited damping stroke, according to calculations, and its 

control efficiency is comparable to the Den-Hartog method. 

The recommended approach properly limits the damper stroke 

while obtaining good control performance. With the 

recommended structure method, the damper's maximum 

displacement is 0.78 m, which is significantly lower than the 

0.95 m measured with the Hartog formula. Other experiments 

generated similar findings. As a result, the shock absorber's 

durability can be increased while its chance of failure is 

reduced due to the proposed optimal design approach. 

Liu Yang, et al. (2020) [7] This study provides a spectrum-

based pressure transmission analysis (SPA) for RC shear wall 

systems for rapidly determining seismic needs by altering the 

usual roof displacement prediction equation. The success of 

the spa method for quickly calculating the seismic demands 

for such structures was examined using two examples of load-

bearing RC wall systems. The impact of the input target 

spectrum of scaled ground motion (IGM) on the accuracy of 

the spa method was studied by selecting and scaling the IGM. 

The ideal spectra were the ASCE design spectrum and the 

parametric average spectrum. The nonlinear response history 

analysis (NLRHA), two other high-pressure region 

multimodal analysis approaches, and seismic requirements 

obtained using the spa approach were all compared. The SPA 

technique offers excellent and consistent accuracy in 

estimating the seismic requirements of load-bearing RC wall 

structures, according to a comparison of the seismic needs. As 

a result, by using many target spectra that convey varying 

levels of seismic intensity, the SPA analysis can be considered 

a method of rapidly predicting seismic demands for load-

bearing RC wall systems in various locations. 

Alhaddad Wael, et al. (2020) [8] the purpose of this research 

was to provide a simplified modeling and optimization method 

(SMOM) for obtaining the optimum initial design for high-rise 

buildings with cantilever systems and staircases. The 

simplified method was based on flexibility in structural 

modeling, which defines new finite elements by grouping and 

processing a collection of finite elements. A genetic algorithm 

was used to optimize the initial design, which regulates the 

updating of the design variables, represented by the volume of 

the structural elements, to reduce the cost of the construction 

while taking into account design restrictions (e.g., 

superstructure). Capabilities for streaming and creation. 

Furthermore, in terms of linear and nonlinear responses to 

lateral loads, the SMOM results were compared to the detailed 

finite element model results. To ensure the optimization 

algorithm's performance, five study situations were also 

evaluated, with the optimum design variables in each case 

being modified. MATLAB software was used to generate and 

carry out this approach. Although the simplified technique has 

excellent accuracy in predicting lateral displacement, essential 

period, and central stress, it was discovered that stress 

prediction for huge columns, braced frames, and restrained 

frames is insufficient. Furthermore, five case studies show that 

the suggested evolutionary algorithm can lower total cost by 

up to 34.6% while cutting processing time. This implies that 

the critical parameters governing the operation of a stabilizer-

transmitter system are well understood. 

Petrini Francesco and Agathoklis Giaralis (2020) [9] The 

study offers a new optimal damper design to address occupant 

comfort issues in wind-driven high-rise buildings and 

elongated buildings vulnerable to vortex shedding (vs. wind-

driven variable dampers). Maximum partial kinetic energy at 

its highest level. It turns wind energy into electricity, which 

could then be used in massive structures. The focus was on 

examining the advantages of dampers with varying damper 

properties (i.e., mass, secondary weight, and momentum) 

designed with various topologies defined by the circuit 

covered by the damper. An additional component connects to 

the frame of the building. By calculating the ground floor 

optimization problem of a 305.9-meter-tall example building 

with an objectively calibrated height and width and a gap 

greater than 6, optimally designed dampers for different 

inertial characteristics and three different topologies may be 

developed. Measures that were related Analysis of wind 

energy output's impact on wind energy production. For 

complicated and moderate impacts, a model of blocking 

performance based on damper inertia was supplied, as were all 

levels of blocking structure performance in terms of occupant 

comfort (i.e., maximum acceleration to the higher floor). This 

was due to the measurement that it provides sufficient friction. 

Furthermore, if the secondary mass was coupled to the main 

structure by rigidity, increasing the friction or covering more 

floors would increase the damper's resistance to the main 

structure's characteristics and the reference wind speed. The 

quantity of energy that could be obtained from massive 

structures exposed to wind would also rise due to the insertion 

of electromagnetic motors into shock absorbers that had 

different damping qualities, which would further improve 

http://www.ijsrem.com/


          INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

                   VOLUME: 08 ISSUE: 06 | JUNE - 2024                                     SJIF RATING: 8.448                                    ISSN: 2582-3930                                                                                                                                               

 

© 2024, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM35300                                        |        Page 4 

energy generation. Lowering morphology and friction 

separated over several layers were used for this. 

Pietrosanti Daniele (2020) [10] This work employed a new 

shaking platform test program to determine the nonlinear 

structural response of a harmonically damped vibration 

damper (TMDI) in the structure and the separation of the 

nonlinear inertial device from an ideal linear inertial element 

stationary constant. The force of the movement is roughly 

proportional. Let's take a look at a real-world one-degree of 

freedom (SDOF) structure that has a TMDI. To support the 

increased mass of the TMDDI, the author designed a unique 

rack-and-pinion flywheel inactivation device with nonlinear 

behavior due to the effects of friction and reaction. For SDOF 

and TMDI constructions, high-damping rubber bearings 

(HDRBs) with nonlinear elastic damping behavior offer 

damping and elastic qualities.  Continuous stimulation with 

three different amplitudes was utilized for analyzing nine 

specimens with different secondary masses and elastic 

categories, and the complete analysis findings in the time and 

frequency domains are given. Furthermore, from the 

experimental results, two different nonlinear parametric 

numerical models that precisely describe the HDRB response 

are produced, one of which uses a nonlinear mechanical model 

to represent an elastic device and the other an ideal linear 

elastic element. When compared to the data acquired, the 

nonlinear features of the inertial device had no effect on the 

displacement, acceleration, or shear response of the original 

single-degree-of-freedom building work. 

Aditya Verma, Ravindra Kumar Goliya (2016) [11] The 

goal of this research is to compare the results of various wind 

loading codes and standards to the Indian wind loading code 

and standard. The distinctions between these parameters are 

explained in this study. For the dynamic study of high-rise 

buildings, the first mode of natural frequencies is also 

provided. Procedures and instructions for assessing wind load 

and wind impact on high-rise structures are included in all 

international wind loading guidelines and standards. The 

response of structures to wind loads is compared in this study 

utilising four distinct wind loading codes from four different 

countries. The codes used in this study are from Japan (AIJ-

RLB-2004), India (IS 875-3), Hong Kong (CP-2004), and 

New Zealand (AS/NZS1170.2:2002). On a 200m high rise 

rectangular structure, static wind properties, or static analysis, 

were investigated. 
 

Mohammed Asim Ahmed, et al. (2015) [12]  The current 

study is an excellent source of information on deflection 

variation as model height increases and % change in 

deflection of the same model in different terrain categories. As 

the model's height grows, so does the amount of deflection on 

the top floor.Model-3 deflection is greater than model-2 and 

model-1 due to wind load.  On the top storey, TG-1 deflects 6 

per cent, 19 per cent, and 38.3 per cent more than TG-2, TG-3, 

and TG-4 in Model-1.On the top storey, TG-1 deflects 5 per 

cent, 15%, and 24.5 per cent more than TG-2, TG-3, and TG-4 

in Model 2.  On the top storey, TG-1 deflects 4 per cent, 13 

per cent, and 18.9 per cent more than TG-2, TG-3, and TG-4 

in Model-3. However, the percentage deviation between TG-1 

and TG-4 is greatest at the third level in all three models. 
 

J. A. Amin, A. K. Ahuja (2014) [13] The findings of wind 

tunnel testing on rectangular building models with the same 

plan area and height but varying side ratios of 1, 1.56, 2.25, 

3.06, and 4 are presented in this work. The models were 

created on a 1:300 scale out of a perspex sheet. Pressure 

recordings taken in a closed-circuit wind tunnel under 

boundary layer flow for wind directions of 0° to 90° at a 15° 

interval were used to calculate the wind pressure coefficients 

for all models. The mean responses of rectangular tall 

structures with various side ratios were also calculated using 

wind loads acquired experimentally. For wind directions of 0° 

to 90° at a 15° interval, the effectiveness of the building side 

ratio in modifying surface pressure distribution and mean 

responses of prototype structures are evaluated. The wind 

pressures on leeward and sidewalls are significantly affected 

by the side ratio of structures, however, the wind pressure on 

the windward wall is essentially unaffected by the side ratio. 

Furthermore, the buildings' wind incidence angles and side 

ratios have a substantial impact on mean displacements and 

torque. 
 

 

Research Gap  
 

• After study more than 15 papers we can noticed that 

most of research use seismic load to study with shear 

wall and bracings. 

• Some of researcher use belt wall and damper for 

comparative analysis. 

• Most of the work performs on symmetrical shape of 

models. 

• Different storey of building need to be taken for 

regular and irregular structures as per IS: 1893- 2016 

• Not so much research work has been done so far on 

the buildings having the combine effect of shear wall, 

outrigger and damper. 

• Various researchers have carried out work on the 

only lateral load resisting for particular seismic zone, 

there will be large scope for future study in lateral 

load resisting system for different shapes of high rise 

buildings by considering all type of seismic zone 

with different soil interaction. 

VI. FINDINGS 

• Optimizing the performance rating of the cable-VID 

system yields the optimal damping coefficients of the 

VID for a given inertance. Whenever the lowest peak of 

the performance rating occurs, varying the inertance of 

the VID generates optimal design parameters. [1] 

• It is essential to calculate seismic parameters such as 

base shear, fundamental expected duration, 

displacement, and bending moment values utilizing the 

Corresponding Static and Response Spectrum technique. 

[2]  

http://www.ijsrem.com/
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• Because shear walls frequently have openings, it is vital 

to investigate the effect of those on storey drift, stiffness, 

shear and moments, and tension within the shear walls. 

[3] 

• When a coupling ratio parameter grows, the demand for 

ductile in the link beams rises. A high coupling ratio 

indicates fewer requirements for resistive forces in the 

steel plate shear wall, which reduces the steel plate shear 

wall's design dimension. [4] 

• The torsional force irregularities are found as a result of 

load case EQ + X in Global X-direction for Case C, 

while for the remaining two cases, A and B, the building 

stays safe with torsional irregularity, demonstrating that 

the building for the current study needs additional 

stiffness to reduce displacements in all seismic zones of 

India. [5] 

• The recommended optimization technique provides the 

same regulatory effect as Den Hartog's solution when a 

stroke is limited to less than the stroke of the TMD 

developed by Den Hartog's solution. [6] 

• The SPA examination can be considered a solution for 

fast seismic demand estimation of RC shear wall 

buildings for various locations, with different target 

spectra serving as seismic intensity claims. [8] 

• To describe the structure, the simplification method 

relies on supplements and dominant-degrees-of-freedom 

techniques, where a new form of a finite element is 

established by gathering and analysing a set of finite 

elements. [9] 

• Increased accessible power for harvesting in wind-

excited high-rise structures can be obtained through the 

use of electromagnetic motors in TMDIs with varying 

damping characteristics, whereas TMDI structures with 

inerters spanning more floors achieve both decreased 

floor acceleration and increased obtainable energy for 

harvesting. [10] 

VII. CONCLUSION 

• Maximum value of joint displacement in bare frame occurs 

due to load combination of 1.2(DL+LL+WL) is 101.16mm. 

This value of displacement reduced with application of 

outrigger is 75.52mm. With the help of damper reduced 

value of joint displacement was 53.61mm. And when 

consider shear wall in bare frame value of occurred joint 

displacement was 48.07mm. Maximum reduction in 

displaced was in case-4 and minimum change was in case-

2.[1]  

• Maximum value of storey drift in bare frame occurs due to 

load combination of 1.2(DL+LL+WL) is 0.003399. This 

value of drift reduced with application of outrigger is 

0.00211. With the help of damper reduced value of drift was 

0.001463. And when consider shear wall in bare frame 

value of occurred drift was 0.00121. Maximum reduction in 

drift was in case-4 and minimum change was in case-3.[2]  

• Maximum value of bending moment in bare frame occurs 

due to load combination of 1.2(DL+LL+WL) is 464.54kN-

m. This value of bending moment reduced with application 

of outrigger is 323.36kN-m. With the help of damper 

reduced value of bending moment was 255.08kN-m. And 

when consider shear wall in bare frame value of occurred 

bending moment was 93.67kN-m. Maximum reduction in 

bending moment was in case-4 and minimum change was in 

case-2.[3]  

• Maximum value of shear force in bare frame occurs due to 

load combination of 1.2(DL+LL+WL) is 176.63kN. This 

value of shear force reduced with application of outrigger is 

130.62kN. With the help of damper reduced value of shear 

force was 53.73kN. And when consider shear wall in shear 

force value of occurred shear force was 41.19kN. Maximum 

reduction in shear force was in case-4 and minimum change 

was in case-2.[4]  

• Maximum value of stiffness in bare frame occurs due to 

load combination of 1.2(DL+LL+WL) is 2192181kN/m. 

This value of stiffness increased with application of 

outrigger is 3250868kN/m. With the help of damper 

increased value of stiffness was 6426931kN/m. And when 

consider shear wall in stiffness value of occurred stiffness 

was 11841651kN/m. Maximum increment in stiffness was 

in case-4 and minimum change was in case-2.[5]  

• Maximum value of base reaction in bare frame occurs due 

to load combination of 1.5(DL+WL-X) is 418814.31kN. 

This value of base reaction increased with application of 

outrigger is 419667.44kN. With the help of damper 

increased value of base reaction was 431370.49kN. And 

when consider shear wall in base reaction value of occurred 

base reaction was 433210.07kN. Maximum increment in 

base reaction was in case-4 and minimum change was in 

case-2.[6]  

• Maximum value of base reaction in bare frame occurs due 

to load combination of 1.2(DL+LL+WL) is 389051.45kN. 

This value of base reaction increased with application of 

outrigger is 389733.951kN. With the help of damper 

increased value of base reaction was 396792.75kN. And 

when consider shear wall in base reaction value of occurred 

base reaction was 400568.05kN. Maximum increment in 

base reaction was in case-4 and minimum change was in 

case-2.[8] 
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