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Abstract— In construction projects customer requirements, 

constructive aspects and quality standards are defined during 

the design phase. However this phase is usually carried out 

with little interaction between constructor and design teams 

which may cause some problems during construction. The 

design details provided by the Structural Engineer or 

Architects sometimes find difficult to implement in the site 

conditions which may cause delay in the work progress. In 

short, Buildability is defined as “What designers think, 

contractors do”. Questionnaire survey is conducted among 

Contractors, Structural Engineers and Architects to find the 

factors affecting buildability and the top critical factors can 

be eliminated thus enhancing the buildability.     
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I. INTRODUCTION 

A. General 

Design in construction industry can hardly be executed 

without alteration. This cannot be disassociated from designs 

which are not practically buildable. Designs require to be 

made by experienced architects and engineers or with the 

involvement of builder/contractor at the early stages of design 

with the design team. 

It is in the design stage where the requirements of 

the client are identified and the constructive aspects and the 

standards of quality are defined through procedures, drawings 

and technical specifications. Currently the work within the 

design stage is split into several temporary sequences, and it 

is delivered to different specialists for execution. In building 

projects, first the owner selects the architects who prepare the 

architectural designs and specifications, then the structural 

design and other speciality designs are developed. Generally 

construction stage is the responsibility of a contractor 

selected by the owner. 

II. DEFINITION OF BUILDABILITY 

Buildability as a term is not well known, and in fact, in 

practice the concept has been well known since the beginning 

of construction industry. Design was dictated about how the 

project should be built and the construction was done by 

constructor. 

A widely accepted definition of buildability is the 

Construction Industry Research and Information Association 

(CIRIA), which quite explicitly states that “Buildability is the 

extent to which the design of a building facilitates ease of 

construction, subject to the overall requirements for the 

completed building”. 

III. BENEFITS OF BUILDABILITY 

 Buildability reduces, 

 Change orders 

 Waste on job site 

 Labours on jobsite 

 Buildability predicts, 

 Cost 

 Cycle time 

 Performance 

 Buildability delivers 

 Improved quality of drawings and estimates to reduce 

cost 

 High fixed costs are converted to low variable costs 

IV. SCOPE OF THIS STUDY 

To avoid such losses in construction rework, extensive 

research on buildability need to be conducted to improve 

construction process. Buildability implementation could be 

of great importance to achieve overall project cost benefits. 

Hence this study aims at determining the extent of 

buildability problems and evaluates the level of buildability 

problems on construction projects. 

V. RESPONSIBILITIES OF PROFESSIONALS ARCHITECT 

Architects are licensed professionals trained in the art and 

science of building design, develop the concepts for 

structures and turn those concepts into images and plans. 

Before constructing a building, an architect needs to draw a 

plan of the building. It is very wrong to commence 

construction without a standard building plan, as the project 

would lacks focus and direction.   

The architects provide various designs, then 

prepares drawings and a report presenting ideas to the client 

based on his needs. Computer-aided design and drafting 

(CADD) and Building Information Modeling (BIM) 

technology has replaced traditional paper and pencil as the 

most common method for creating design and drawings. 

A. Structural Engineer 

Structural Engineering is a branch of Civil Engineering which 

carries out strength calculations, loads, forces and their 

interactions and effects on proposed construction and prepare 

drawings of structures to ensure they are strong enough to 

avoid collapse when loaded. Structures can include buildings, 

bridges, including those for motor vehicles, space vehicles, 

ships, aero planes and cranes. 

B. Building Contractor 

A building contractor is an organization that engages in the 

Planning, Developing and Coordinating activities in the 

building of structures. There is a need for a firm to harness all 

this together and do all the jobs required. The contractor 

brings a team of all the required professionals together, 

oversees the construction and ensures that all necessary 

measures are taken to execute a project. 

VI. ANALYSE OF THE STRUCTURE DATA COLLECTION 

A. Pilot Survey 

Pilot survey is carried out among contractors, structural 

engineers and architects about the factors affecting 
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buildability. From the pilot survey the following details are 

collected which are categorized under sub-divisions like 

procurement, documentation, finance, personnel, technical, 

execution, resources and miscellaneous factors. 

B. Procurement 

 Construction input is too late to design 

 Poor quality information given to construction drawings 

from site 

 Misunderstanding of client’s requirements 

C. Questionnaire Survey 

The relevant data for this investigation were collected from 

literature review and construction experts to identify what are 

the factors affecting buildability. The survey is carried out 

with contractors, structural engineers and architects to collect 

the required data. Likert Scale is used to rank the importance 

of each factor. This scale ranges from 1 to 5. 

Very low Low Moderate High Very high 

1 2 3 4 5 

D. Interview 

In the interview, detail explanation of the project was made 

and asked the respondent to fill questionnaire based on their 

past experience in their construction firm. One should assure 

the respondent that the data provided by the respondent will 

be kept confidential.  

E. Mail 

The questionnaire was sent to the construction industry by 

mail. The respondent has to tick the appropriate one for each 

factor and once he finish answering all questions he just 

forward the mail. 

VII. DATA ANALYSIS AND RESULTS  

A. Data Analysis Method 

The relative importance index method used to determine the 

relative importance of the various factors that affecting 

buildability. This method was adopted in this study within 

various groups (contractors, structural engineers, architects). 

The rating scale adopted is very 

low(1),low(2),moderate(3),high(4),very high(5) and 

transformed to relative importance indices (RII) for each 

factor as follows: 

RII = Σ W / A * N 

B. Category of Respondents 

The responses are got through interviews, phone calls and 

emails. Around 35 concerns are approached and 20 

companies were replied for the questionnaire. The 

respondents are categorized as contractors, structural 

engineers and architects of various concerns. 

C. Ranking of Factors Affecting Buildability 

The major factors affecting buildability are identified and 

ranked by using RII method and those results are mentioned 

below. 

S.NO FACTORS AFFECTING RII RANK 

1. Complexity of project 0.40 29 

2. 
Faulty of defective working 

drawings 

0.83 

0.83 
1 

3. 
Lack of tools and equipment by 

contractors 
0.77 5 

4. Incomplete specification 0.65 14 

5. Non-standardisation of design 0.60 18 

6. Budgetary limitation 0.78 2 

7. 
Lack of construction experience 

by the client 
0.43 26 

8. 
Separate design and 

construction operations 
0.43 26 

9. 

Lack of awareness of 

construction technology by the 

designers 

 

0.73 

 

9 

10. 
Lack of awarness of buildability 

concepts 
0.60 18 

12. Poor communication skills 0.75 7 

13. Construction input is too late 0.63 15 

14. 
Disunity of persons in the 

project 
0.78 2 

15. No commitment from client 0.50 23 

16. 
Role that has no known 

procedure 
0.57 20 

17. 
Conducting or managing a role 

for the first time 
0.70 12 

18. 
Lack of experienced local 

workforce 
0.75 7 

19. Change orders 0.77 5 

20. Poor designer briefing 0.45 25 

21. Lack of human resources 0.73 9 

22. Aesthetics 0.68 13 

23. Project duration 0.73 9 

24. Simplicity of design 0.50 23 

25. Proper site investigation 0.52 22 

26. Time limitation in design phase 0.53 21 

27. Client’s breifing 0.43 26 

28. 
Lack of financial incentives for 

designer 
0.62 16 

29. Maintanence of stating quoation 0.33 30 

30. 
Involvement of contractor in 

design development phase 

 

0.62 

 

16 

Factors Affecting Buildability 

Budgetary limitation 0.78 2 

Disunity of persons in project 0.78 4 

Change orders 0.77 5 

Top 3 Factors affecting buildability 

VIII. CONCLUSION 

 From the questionnaire survey it known that the major 

factors affecting buildability with top five ranking are 

Faulty of defective working drawings, Budgetary 

limitation, Improper relationship between designer and 

contractor, disunity of persons in the project and change 

orders. 

 It has been come to known that, the above mentioned 

factors plays a dominant role in the design-construction 

interface problems. If these factors are eliminated then 

the efficiency of the progress will be improved. 

 These factors are analyzed thoroughly in a real time 

project and recommendations are provided. 

 



Buildability Assessment in Indian Construction Industry 

 (IJSRD/Vol. 7/Issue 01/2019/258) 

 

 All rights reserved by www.ijsrd.com 975 

REFERENCES 

[1] Abdul-Mohsen AI-Hammad and Ibrahim AI-Hammad 

(1996) ‘Interface Problems between Building owners 

and Designers’ Journal of performance of constructed 

facilities , pp123-126, October. 

[2] Aina, O.O. And Wahab, A.B. (2011) ‘An Assessment of 

Build ability Problems InThe Nigerian Construction 

Industry’ Global Journal of Research Engineering, vol 

11, issue 2 march. 

[3] C.I.Anyanwu,The role of building construction project 

team members in building projects delivery’ ,IOSR 

Journal of Business and Management(IOSR- JBM),e-

ISSN:2278-487X,p-ISSN: 2319-7668. Volume14, Issue 

1 (Sep-Oct. 2013), pp 30-34 

[4] Franky W.H.Wong, Patrick T.L Lam and 

L.Y.Shen(2004) ‘A dynamic design management system 

for improving buildability of construction’ , Association 

of researchers in Construction Management. 

[5] FWH Wong, PTI Lam, APC Chan and EHW Chan(2006) 

‘A review of buildability performance in Hong Kong and 

strategies for improvement’ Surveying and built 

environment Vol 17(2), 37-48 December 2006 ISSN 

1816- 9554 

[6] Gabriel RAVIV, Aviad SHAPIRA, F.ASCE and Rafeal 

SACKS(2012) ‘Relationships between methods for 

constructability analysis during design and 

constructability failures in projects’ ,Construction 

Research Congress 

[7] George Jergeas, P.E. and John Van der Put, P.E.(2001) 

‘Benefits of constructability on construction projects’ , 

Journal of Construction and Management pp 280-291 

[8] Magi thomas & r.M jenifer priyanka , A study on factors 

affecting design construction Interface , International 

Journal On Engineering Technology and Sciences’ – 

IJETS ISSN (P): 2349-3968, ISSN (O): 2349-3976 

Volume 2 - Issue 5, May 2015 

[9] N.F.O.Evbuomwan, C.J.Anumba(1998) ‘An integrated 

framework for concurrent life-cycle design and 

construction’, Advances in Engineering Software Vol 

29, No.7-9, pp 587-597 

[10] Puddicombe, Michael S.(1997) “Designer and 

Contractors: Impediments to Integration” Journal of 

Construction Engineering and Management, , pp. 245- 

252. 

[11] Rachel Cooper, Michail Kagioglou, Ghassan Aouad, 

John Hinks,Martin Sexton & Darryl Sheath(2015), ‘The 

Development of a Generic Design and Construction 

Process’. Role of Structural Engineer in 21st century, 

page no.3.1 to 3.25 

[12] Sugumaran.B, Lavanya M. R, ‘Evaluation of design 

construction interface in construction industry’ , 

International Journal of Engineering Research & 

Technology (IJERT) Vol. 2 Issue 1, January- 2013 ISSN: 

2278-0181 


