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I. INTRODUCTION 
 

The rapid growth of urban populations has led to 

increasing demand for efficient, safe, and 

sustainable public transportation systems. Metro rail 

networks have emerged as a vital solution to reduce 

traffic congestion, minimize environmental impact, 

and improve urban mobility. A key component of 

these systems is the metro station, which must be 

carefully designed to ensure structural safety, 

passenger convenience, and operational efficiency. 

 

Using Tekla Structures, engineers can create precise 

3D models of metro stations, including beams, 

columns, slabs, and reinforcements. The software 

enables accurate quantity take-offs, clash detection, 

and efficient planning, which are essential for cost 

estimation and project scheduling. 

 

This study focuses on the design and estimation of a 

metro station using Tekla Structures. It aims to 

demonstrate how BIM-based tools can enhance 

structural design accuracy, streamline estimation 

processes, and support sustainable infrastructure 

development in modern urban environments. 

  

II. OBJECTIVES 
 

The main objective of this project is to design, 

model, and estimate a metro station using Tekla 

Structures in accordance with relevant Indian 

Standard Codes. The project aims to develop a fully 

detailed 3D Building Information Model (BIM) that 

integrates design, detailing, and estimation 

processes within a single digital environment. 

Through this approach, the project seeks to enhance 
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the accuracy, efficiency, and constructability of 

metro station structures. 

 

III. STRUCTURAL DETIALS AND TYPE OF 

STRUCTURE: 
 

General In this project, a Steel Framed Structure with 

Roof Truss System is adopted for the metro station 

building. The structure is designed to support heavy 

loads, wide roof spans, and passenger platforms. The 

entire modeling, detailing, and estimation are 

performed using Tekla Structures 2025, ensuring 

accuracy in fabrication, coordination, and cost 

control. 

There are five major types of structures commonly 

used in civil engineering projects: 

 

• Steel Structures 

• Concrete Structures 

• Composite Structures 

• Precast Structures 

• Special Structure 

 

Structural components: 

(i) Steel Frame (Columns and Beams) 

The primary structural system of the metro station 

consists of steel columns and beams, designed to 

carry vertical and lateral loads. The framing system 

provides stability and supports the roof truss and 

platform structures. All members are modeled in 

Tekla Structures 2025 as per relevant Indian 

Standard Codes.. 

 

(ii) Roof Truss 

A steel roof truss system is provided to cover large-

span areas above the platforms and concourse 

zones. The truss ensures efficient load distribution 

and minimizes intermediate supports, improving 

passenger circulation and visibility. Tekla Structures 

is used for accurate modeling, detailing, and 

quantity estimation of truss members. 

 

iii) Gusset Plates and Connections 

Gusset plates are used at truss joints to connect 

members securely, transferring stresses effectively. 

The connections are designed as bolted or welded 

joints, depending on load conditions. Tekla 

Structures 2025 facilitates precise detailing of these 

components, ensuring fabrication accuracy and easy 

site assembly. 

 

(iv) Purlins And Roof Sheeting 

Purlins are horizontal members placed over the roof 

truss to support the roof sheeting. They transfer roof 

loads to the truss system and are typically made of 

steel channels or hollow sections. The purlin layout 

is modeled and detailed in Tekla to achieve uniform 

load distribution and efficient design 

 

(v) Foundation (Base Plate & Anchor Bolts) 

The steel columns and truss supports are anchored 

to reinforced concrete pedestals through base plates 

and anchor bolts, ensuring effective load transfer to 

the foundation. Tekla Structures 2025 is used to 

model and detail base plates and anchor assemblies 

for fabrication and erection purposes.Adsorbs heavy 

metals and organic pollutants. 

 

• Efficient Modeling: 

Tekla Structures enabled the creation of an accurate 

3D model representing all major structural 

components such as columns, beams, trusses, and 

foundations. 

  

• Accurate Detailing: 

Automated generation of fabrication and general 

arrangement drawings improved precision and 

reduced human errors. 

 

• Cost and Quantity Estimation: 

The estimation module provided reliable material 

take-offs and cost analysis directly from the model. 

 

IV. METHODOLOGY 
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Figure 4.1 Grid Plans 

 

 

 
Figure 4.2Baseplate layout 

 

 
Figure 4.3 Cross section 

  

 
Figure 4.4 Top view 

 

 

 
Figure 4.5 Elevation 

 

PLAN AND DETAILS 

 

1. Breadth& Length of Truss = 12 m x 10 m 

 

2. Square feet of a Truss = 40’ ft x 32’ ft 

 

3. Clear Span = 11m 

 

4. Totalsq. ft = 12800 Sq. ft 

 

5. Number of Panels = 10 

 

6. One Roof Panel Size = 12m x 10m 
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7. Truss Rise (Depth) = 1.0m  

 
8. Truss Rise (Depth) = 1.0m 

 

9. Floor Levels in Model = Ground floor only 

 

10. Support Condition = One end hinged, one 

end roller 

 

11. Section Types Adopted = ISMB, ISA, 

RHS 

 

12. Load Data (as applied) = Bolted and welded 

gusset plate connections 

 

13. Analysis Method = D.L = 1.0Kn/m, L.L 

= 1.0kN/m = 2.0Kn/M 

 

14. Analysis Method = Pin-jointedtruss, axial 

forces computed 

 

V. ANALYSIS 
 

A This project focuses on the design, modeling, and 

estimation of a metro station structure using Tekla 

Structures, an advanced Building Information 

Modeling (BIM) software. The work involves creating 

a detailed 3D model that accurately represents all 

major structural components such as columns, 

beams, slabs, staircases, and roof trusses. The 

modeling process follows Indian Standard Codes to 

ensure design safety and compliance. Tekla 

Structures enables the integration of design, 

detailing, fabrication, and estimation within a single 

environment, providingpreciseoutputin the form of 

general arrangement drawings, fabrication 

drawings, and quantityreports. Project demonstrates 

how digitalmodelingimprovescoordination, 

visualization, and constructability, reducing human 

error and project duration. 

 

VI. ANALYSIS REPORT 
 

The wind load The structural analysis of the metro 

station is carried out to determine the strength, 

stability, and serviceability of all major structural 

components under various loading conditions. The 

analysis ensures that the design satisfies both safety 

and performance criteria as per relevant Indian 

Standard Codes (IS 800, IS 456, IS 875, and IS 1893). 

The 3D model developed in Tekla Structures 

provides accurate member geometry, load paths, 

and connection details, which are further validated 

through structural analysis software. The applied 

loads include dead load, live load, wind load, seismic 

load, and roof load, which are distributed 

appropriately on structural configuration. 

 

 
Figure 4.6 Realistic Views (Beam and 

Column) 

 

 
Figure 4.7 Realistic Views (Truss) 
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FABRICATION(STAIR CASE) 

A staircase in Tekla Structures is a 3D modeled 

structural element that provides vertical circulation 

between floors. It can be reinforced concrete (RCC), 

steel, or composite, and is modeled accuratelyto 

reflect geometry, reinforcement, and connections for 

construction drawings and fabrication. 

 

 
 

Beam Inquire (Purlin Beam) 

 

 
 

Column Inquire 
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FABRICATION INQUIRE 

 
 

Fabrication Inquire 

 

 
 

End Plate Inquire 

 
 

 

 

 

BASE PLATE INQUIRE 

 
 

Bolt Inquire 

 

 
 

Weld Inquire 



 S. Kavipriya, International Journal of Science, Engineering and Technology, 

 2026, 14:1 

 

7 

 

 

 

MATERIAL LIST 

 

Tekla 

Struct

ures 

MA

TE

RI

AL 

LI

ST 

J

o

b 

N

o

: 

DRG 

P**

* 

Client

 

:DRG 

BUILDER 

   P

a

g

e

: 

1 

Contract 

:DRG PROJ 

NAME 

   D

a

t

e

: 

30.1

0.20

25 

S

i

t

e 

:DRG 

ADDRES

S 

   T

i

m

e

: 

11:

24:

03 

Ph

as

e 

:1 L

o

t 

:  B

y 

: 

DRG 

MOD*

** 

Q

t

y

. 

Profi

le 

G

r

a

d

e 

 Len

gth 

Ar

ea

(m

²) 

Weig

ht(k

g) 

26 UB533

*312*

273 

S

2

7

5 

 28

57

2 

6

7

.

7 

 759

2.0 

26 UB533

*312*

273 

S

2

7

5 

 28

47

7 

6

7

.

5 

 756

6.1 

26 UB533

*312*

273 

S

2

7

5 

 28

04

7 

6

6

.

5 

 761

2.6 

26 UB533

*312*

273 

S

2

7

5 

 27

87

5 

6

6

.

1 

 7565.

3 

   29

37

22

69

61

.2 

78873

5.3 

4 

1 CHS21

9.1*6 

S

2

7

5 

 
25

71

1 

1

7

.

7 

 
803.

8 

    25

71

1 

1

7

.

7 

 803.

8 

1

0

4 

UC356

*368*

129 

S

2

7

5 

 
7

9

7

4 

1

7

.

1 

 
1016.

3 

    
829

296 

17

74

.7 

10569

1.0 

48 UB406

*178*

54 

S

2

7

5 

 
7

2

0

0 

1

0

.

7 

 
38

0.

6 

8 UB406

*178*

54 

S

2

7

5 

 7

1

5

2 

1

0

.

6 

 37

8.

1 

8 UB406

*178*

54 

S

2

7

5 

 7

1

4

6 

1

0

.

6 

 377.

7 

    
459

966 

6

8

0

.

8 

2431

5.5 

8 SECTI

ON-

A75 

S

2

7

5 

 
7

0

0

0 

0

.

0 

 
393.

5 

    
56

00

0 

0

.

0 

 
3147.

7 

48 UC254

*254*

89 

S

2

7

5 

 
6

9

8

0 

1

0

.

5 

 
613.

3 

    
335

040 

5

0

2

.

2943

7.5 



 S. Kavipriya, International Journal of Science, Engineering and Technology, 

 2026, 14:1 

 

8 

 

 

6 

8 UC305

*305*

97 

S

2

7

5 

 
6

9

8

0 

1

2

.

5 

 
665.

5 

    
55

84

0 

1

0

0

.

0 

 
5324.

4 

8 UC305

*305*

118 

S

2

7

5 

 
6

9

8

0 

1

2

.

6 

 
812.

1 

    
55

84

0 

1

0

1

.

1 

 
6497.

1 

1

9

2 

SECTI

ON-

A75 

S

2

7

5 

 
6

0

0

0 

0

.

0 

 
33

7.

3 

 

 

 

 
 

 

 
 



 S. Kavipriya, International Journal of Science, Engineering and Technology, 

 2026, 14:1 

 

9 

 

 

 
 

Base Plate and Anchor Bolt 

 

 

Future Scope 

The proposed modeling and estimation 

methodology can be extended to large-scale 

transportation infrastructure. Integration with real-

time scheduling, cost optimization, and 

sustainability modules can further improve the 

overall efficiency of metro project 

execution. 

 

V. CONCLUSION 
 

The study on the Design and Estimation of a Metro 

Station using Tekla Structures (2025) demonstrates 

the practical application of Building Information 

Modeling (BIM) in structural design and cost 

analysis. The project effectively integrates 

architectural, structural, and MEP disciplines within a 

unified digital platform, ensuring precision and 

coordination throughout the design and estimation 

processes. The 3D parametric modeling in Tekla 

Structures enabled accurate representation of all 

primary components, including columns, beams, 

slabs, staircases, and roof trusses. The software’s 

compliance with Indian Standard Codes such as IS 

456:2000, IS 800, and IS 875 ensured that the design 

adhered to safety and serviceability criteria. Load 

combinations were applied systematically to analyze 

the structure under dead, live, and seismic 

conditions. Automated estimation tools in Tekla 

facilitated the extraction of material quantities, bar 

bending schedules, and bill of materials directly from 

the model, minimizing human errors and improving 

cost accuracy. The integrated model based 

documentation enhanced the efficiency of drawing 

preparation and reduced design conflicts. 

Furthermore, the BIM- based coordination improved 

interdisciplinary collaboration and minimized 

structural inconsistencies during design review. The 

study concludes that Tekla Structures significantly 

enhances accuracy, time efficiency, and 

constructabilityin metro station design projects. 
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