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Abstract 

 

Diagrid structures are an exterior structures which is consisting of diagonal struts and ties in the periphery and an interior core. 

These diagonal members carry gravity load and lateral load by the axial action of member. Due to the structural efficiency of 

diagrids, interior and corner columns can be eliminated thereby providing flexibility in the floor plan. The diagrid structures are 

emerging as popular structural system in many developed countries of the world, but in India it is yet to gain importance. This 

paper presents a review on the literature of diagrid structures. Studies conducted on diagrid structures to determine the diagrid 

angle for most economical design. The objective of this paper is to study the performance of diagird structural system in high rise 

building subjected to lateral load. Study of the literature is reviewed in this paper on behavior of diagrid structure by compare 

with conventional structure for parameter like time period, top storey displacement, storey shear, storey drift and steel weight. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Tall building or high rise structures construction are more in this era; due to increase in population, economic prosperity and also 

due to the scarcity of lands high-rise structures are preferred. Height is main criteria in this kind of buildings, demand for tall 

buildings has increased because of increase in demand for business and residential space, advances in constructions, high 

strength structural elements, materials and also various software like ETABS, STAADPRO. etc these are analysis and design 

software’s have provided growth of high rise structures. In 19thcentury tall buildings were built in U.S.A but now a days due to 

people needs tall buildings are constructing everywhere this leads to sustainable development of society that is “development 

that meets the expectations and needs of present generation without compromising the ability of future generations to meet their 

requirements”. According to studies and published articles in 1980, most of tall buildings were located in America and now 

recent studies shows that number of tall buildings and construction process is more in Asian countries, it is of about 32% and 

24% in north America and Europe. Generally tall buildings are constructed and used for commercial office buildings, apartments 

etc. Construction of tall buildings are not easy as that of normal conventional buildings due to the action of lateral loads, lateral 

displacement will induces bending and shear lag effects will be more so that in order to resist lateral loads new systems were 

invented known as lateral load resisting systems some of them are 

 Interior Structures 

 Rigid frame 

 Shear wall structure 

 Outrigger structure 

 Exterior Structures 

 Tube System 

 Diagrid System 

 Space Truss 

 Exoskeleton Structure 

 Super Frame Structure 



Review on behaviour of Diagrid Structural System in High-Rise Building  
(J4R/ Volume 02 / Issue 11 / 001) 

 

 All rights reserved by www.journalforresearch.org 
 

2 

Braced frames are structural elements those are mainly designed to resist earthquake loads and wind loads. Bracing system is 

highly efficient; they provide more strength and stiffness against horizontal shear because the diagonal member elements work in 

axial stress. For tall steel buildings braces are used as lateral resisting systems in that mainly there are four types :Single braces, 

Double braces, Triangular braces and Eccentric braces. 

Usages of braces are not aesthetically good so those braces are usually provided in the interior of buildings. After braces tube 

structures, outrigger structures are introduced in 1960s. Architectures always wanted some new look for each and in order to 

meet their requirements a new load resisting system is recently introduced that is diagrid system. 

Diagrid systems are better than conventional bracing systems because of following reasons 

 Almost all conventional (vertical) columns were eliminated in case diagrid systems  

 Diagrid are used in case skyscrapers (above 150m or 40 stories) and it is more economical but typical bracings are limited 

up to25storey building  

Diagrid are made up diagonal elements they are triangular structures with supporting beams, this system would provide more 

flexibility to interior planning and façade appearance is also improved because numbers of elements required are reduced. The 

diagrid structures are more efficient than conventional exterior braced systems this is only because almost all the vertical 

columns are eliminated, diagonal grid element alone itself carry all lateral and vertical loads, but conventional exterior braces 

carry only vertical loads. One of main advantage of this system is that up to 20% to 30% of steel can be saved at outer periphery 

compared normal conventional building. By using this system the high rise structures can be built to any shape like square, 

rectangle and curved structures etc. 

II. LITERATURE REVIEW 

 Optimum angle of diagrid 

Kyong Sun Moon (2007) presents The stiffness design methodology is applied to a set of diagrid structures of 40,50,60,70 and 

80 stories tall. The diagrid structure of each storey height is designed with diagonals placed at various gradually changing angles 

along the building height in order to determine the optimal uniform angle for each structure. 

 
Fig. 1: Variously configured 40-storey diagrids (H/B = 4.3). 

Table 1:  Influence of changing angles for 60-storey diagrids 

Story Module Diagrid Angle Diagrid Steel Mass (Ton) Percentile Difference 

2 stories 52 degrees 5700 +50.0% 

3 stories 63 degrees 3930 +3.4% 

4 stories 69 degrees 3820 Near Optimal 

5 stories 73 degrees 4200 +5.3% 

6 stories 76 degrees 4960 +30.5% 

Table - 2 

40-storey diagrid design optimal ‘s’ values and steel masses used. 

Case Alt. Angle Description Optimal 's' Steel Mass (tons) 

1 
2 79, 76, 73, 69, 63 0.9 1068 

1 73, 69, 63 2.7 1009 

Uniform Angle  69 4.1 883 

2 
1 63, 69, 73 5.1 1906 

2 63, 69, 73, 76, 79 2.1 1597 

They concluded For the talldiagrid structures, with aspect ratios ranging from about 4 to9, the range of the optimal angle is 

from approximately 60 to70 degrees. 

Nishith B. Panchal (2014) present the comparison study of 24-storey, 36-storey, 48-storey and 60-storey of diagrid structural 

system with a diagrid angle 50.2°, 67.4°, 74.5° and 82.1°. Using ETABs comparison of analysis of results in terms of top storey 

displacement, storey drift, time period, angle of diagrid and steel and concrete consumption is presented. They concluded the 

Optimum angle of diagrid is observed in the region of 65° to 75°. 
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(a)                       (b)                  (c) 

Fig. 2: (a) Angle of diagrid Vs. Displacement graph, (b) Material consumption Vs. Angle graph, (c) Time period Vs. Angle of diagrid graph. 

We can conclude that the optimum angle of diagrid is observed in the region of 65° to 75°. 

 Storey Shear and Shear Force 

Rohitkumar Singh (2014) present the comparison study of 5-storey having 15m X 15m plan of diagrid structural system and 

conventional structural system of R.C.C. building using STAAD Pro. Comparison of analysis of results in terms of top storey 

displacement, storey drift, shears force and base axial force. Shear force of Diagrid is 977 KN, Max. Bending moment is 29 

KN.m while for conventional building 931 KN and 132 KN.m respectively. 

Harish Varsani (2015) present the comparison study of 24-storey having 36m X 36m plan of diagrid structural system and 

conventional structural system of Steel building using ETABS. They have compared the analysis result for storey shear in form 

of chart indicated that storey shear for diagrid structure due to earthquake load is higher compared to conventional structure. 

Manthan Shah (2016) present the comparison study of 4,8,12,16,20,40 and 48-storey having 18m X 18m plan of diagrid 

structural system and conventional structural system using ETABS. They have compared the analysis result for base shear the 

base shear will be the same in both the directions As it is known that the diagrid system is stiffer than the conventional frame, it 

attracts more lateral force and hence it has more base shear upto 12 storey buildings. After 12 storeys static wind loads takes hold 

and becomes governing forces and the base shear is governed by static wind loads. Thus after 12 storey the base shear for both 

the systems is observed to be similar. 

We can conclude that max. Base shear is more than conventional building for certain height of structure, it considerably 

reduce after certain height.  

 Time Period 

Deepika R. (2016) presents the comparison study of 30-storey having 30m X 30m plan of diagrid structural system and Hexagrid 

structural system using ETABS. They have present the comparison result of first mode time period in diagrid structure is 3.268 

Sec while for hexagrid frame structure is 3.69 Sec. 

Harish Varsani (2015) presents the comparison result of first mode time period in diagrid structure is 2.74 Sec while for 

simple frame structure is 6.96 Sec. 

Manthan Shah (2016) presents the comparison result for time period in form of chart indicated that time period for diagrid 

structure lower to the conventional structure. 

We can conclude that diagrid proved best for time period to conventional structural system. 

 Storey Drift 

Rohitkumar Singh (2014) presents the comparison result of max. drift due to load in diagrid structure is 4.4 mm while for 

conventional structure is 8.8 mm. 

Harish Varsani (2015), Manthan Shah (2016) and Deepika R. (2016) present the comparison result for storey drift under load 

in form of chart indicated that storey drift is much less for diagrid structure as compare to the conventional frame. 

We can conclude that storey drift is very less to compare with conventional building. 

 Top Storey Displacement 

Rohitkumar Singh (2014) presents the comparison result of top floor in diagrid building is 18.8 mm while for conventional 

building is 34.7 mm. 

Harish Varsani (2015) presents observed that diagonal columns are resisted the lateral loads of structure, the top storey 

displacement is very much less in diagrid structure as compared to the conventional frame building. The max displacement for 

conventional structure is 172.7 mm where for diagrid structure max displacement is observed that 31.6 mm only. 

Manthan Shah (2016) presents the comparison result for top storey displacement in form of chart. They observed that the 

pattern of the plot is similar but the overall displacement values are quite higher for conventional frame even if they are designed 

for excessive column sizes. Thus it proves the effectiveness of diagrid structures. 



Review on behaviour of Diagrid Structural System in High-Rise Building  
(J4R/ Volume 02 / Issue 11 / 001) 

 

 All rights reserved by www.journalforresearch.org 
 

4 

Raghunath Deshpande (2015) presents the comparison study of 60-storey having 24m X 24m plan with core wall of diagrid 

structural system and conventional structural system using ETABS. They have presented the comparison result of deflection for 

each floor for both systems. Max. Deflection in conventional system is 84.90 mm while in diagrid system 75.00 mm only. 

We can conclude that top storey displacement is lower than conventional building. 

 Steel Mass 

Rohitkumar Singh (2014) present the comparison result of weight of steel in conventional building is 260 KN while for diagrid 

building is 170 KN. They obtained that area of reinforcement in interior column in diagrid building is approx. half to that 

required in conventional building. 

Manthan Shah (2016) concluded the diagrid structure provides high efficiency in terms of steel weight along with the aesthetic 

appearance. For 24 storey building, weight of conventional frame is 100% more than diagrid building.  

Raghunath Deshpande (2015) obtained the result diagrid uses 11247 tonnes of steel which is 28% less compared to the 

conventional building which uses 15255 tonnes.  
So in overall diagrid structure system used less steel consumption as compared with conventional building. 

III. CONCLUSION 

All the above reviews conclude that that diagrid structural system provides more flexibility in planning interior space and 

facade of the building. Diagrid provide more resistance in the building which makes system more effective. The optimum angle 

range of diagrid is 65° to 75° for most economic section. The parameter like base shear, storey drift, time period, storey shear, 

top storey displacement and steel weight is less as compared it with conventional structural system. 
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