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Abstract :  Python is a programming language that may be used for a variety of tasks, including repetitive, laborious, and complex 

tasks. In this study, I sought to make things easier by writing a set of tools in Python to build one-way slabs, two-way slabs, 

beams, columns, and foundations. These tools will assist us in determining the required reinforcement for the structural element 

we are developing, as well as reducing human error and delivering results promptly. The goal of this study is to assist a person in 

designing a structure without prior understanding of structural analysis software such as STAAD.Pro, ETABS, SAFE, and others.  

The programming is done through a user interface rather than a script, because we don't have to start over from the beginning if 

we want to modify a parameter; instead, we may edit the parameters and instantly see the results for the altered parameter. The 

Code have been developed using IS456:2000, SP-16 and IS875-Part 2. 
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I. INTRODUCTION  

Civil engineers are not even introduced to Python throughout their college years, but as they go towards structure design, they 

are exposed to a wider range of design tools. If you were lucky enough to be taught Staad-pro and Auto-Cad during your 

engineering years, you'll have a leg up on the competition if you apply for design positions. Now, when you develop bonding with 

these software’s, you'll see that the majority of them were created by Civil Engineers rather than computer scientists. That's not 

unexpected, given that learning to code doesn't necessitate a software engineering degree. At any age, anyone can begin learning 

Python, C++, or Java. A logical mind can work wonders with programming languages, and who knows, you could be the next big 

thing. In this study, we will use Python to automate a daily operation that we perform repeatedly. This will save time, enhance 

accuracy, and remove human mistake. 

II. PYTHON LIBRARIES FOR CIVIL ENGINEERING 

Python has a large standard library, and because it is an open source language, many valuable libraries for data science have 

been built. The Python standard library's import function provides the freedom to use various libraries in programming. Some 

libraries that are particularly beneficial from a Civil Engineering perspective are covered here. 

 

A. NumPy Library 

NumPy is a Python external library for performing sophisticated mathematical operations at a low level. The usage of multi-

dimensional array objects in NumPy allows it to overcome slower execution times. It features array manipulation capabilities 

built-in. 

Different algorithms can be converted into functions that can be used on arrays. NumPy has a lot of uses that aren't only for 

NumPy. It is a very diverse library with numerous applications in other fields. 

Data Science, Data Analysis, and Machine Learning can all benefit from Numpy. It also serves as a foundation for other 

Python libraries. These libraries make advantage of NumPy's features to expand their capabilities. 

 

B. SciPy Library 

      SciPy is a Python open-source library for addressing issues in mathematics, science, engineering, and technology. It gives 

users the ability to alter and view data using a variety of high-level Python commands. SciPy is based on the NumPy Python 

extension. "Sigh Pi" is another way of pronouncing SciPy. 

 

C. Matplotlib Library 

Matplotlib is a fantastic Python visualization package for 2D array charts. Matplotlib is a multi-platform data visualization 

package based on NumPy arrays and intended to operate with the SciPy stack as a whole. 
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One of the most significant advantages of visualization is that it provides us with visual access to massive volumes of data 

in simply understandable graphics. Matplotlib has a variety of plots such as line, bar, scatter, histogram, and so on. 

III. TKINTER MODULE 

Tkinter is a Python tool that allows programmers to construct user interfaces for their programs. In this the programmer can also 

include buttons, text, entry boxes, and other elements. Tkinter is a Python library that makes it easy to create graphical user 

interfaces. Tkinter is the only GUI Framework that comes pre-installed with the Python Standard Library. Below are some 

advantages of Tkinter module 

• Another advantage of Tkinter is that it is cross-platform, which means that the same code may run on Windows, Mac OS X, 

and Linux. 

• Tkinter is a compact module. 

• It's easy to use. 

IV. OBJECTIVE 

1. The study's main goal is to develop a collection of tools that will allow anyone with no prior knowledge of programming or 

structural analysis software to design a structure that is confined to G + 3. 

2. To demonstrate how programming is used in building. 

3. Using Python, create a G + 2 structure. 

4. To save the results as a text file or.txt file. 

V. IMPLEMENTATION OF PYTHON CODE 

The python code for our research is developed in the same way that we would construct any RCC structure manually, i.e., step 

by step. This makes programming easier because we will be coding according to the steps required. We've also used graphs from 

SP-16 for moments in the foundation design section, where the required co-ordinates will be calculated and displayed to the user, 

and the user will have to look in SP-16 for the value that we'll be getting from the co-ordinates provided. However, the 

programs have reference diagram buttons that can be used to help with the values to be fed on the spot. 

VI. LOAD TRANSFER MECHANISM IN PYTHON 

Within a building, multiple parts are used to transmit and resist external loads. The load path, or mechanism of load transfer in a 

building, is defined by these factors. The load path runs from the roof to the foundation, passing through each structural element. 

Everyone involved in building design and construction needs to appreciate the fundamental relevance of a complete load path. 

Load is transferred from the floor and roof slabs to the beams, then to the columns or walls, down to the foundations, and finally 

to the supporting earth beneath. However, this is the principle, and the flow chart below shows how we implemented it in our 

Python software. 

The flow chart depicts the method that has been designed in order to transmit load from one structural part to another.

 
Fig.1 - Load Transfer In Python 

VII. STEPS TO FOLLOW WHILE USING THE PROGRAM 

Below are the steps to be followed in one way slab design however, the steps will remain the same throughout the program with 

some modifications based on element to be designed. 

 

1. Start with a concrete grade. 

2. Fill in the steel grade. 

3. Fill in the expected steel percentage. 

4. Enter the assumed modification factor using the 'Modification Factor Graph' option, which displays a graph of the modification 

factor. 

5. Use a shorter span (shorter span can also be given data of longer span if you want to distribute load along longer span). 
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6. Type in a longer span. 

7. Fill in the live load, floor finish, and any additional loads that are needed. 

8. Decide on the slab type. 

9. Fill in the intended bar diameter. 

10. Using the button, check effective depth and enter the expected effective depth in the entry field below. 

11. Enter the slab cover. 

12. Check the slab's entire depth. 

13. If necessary, double-check the factor load. 

14. In the shorter direction, enter the average depth of the beam. 

15. Enter a shorter or longer span for the slab as needed. 

16. Enter the width of the first, shorter-span support. 

17. Enter the width of the second, shorter-span support. 

18. Enter the diameter of the main bar that will be used. 

19. Enter the diameter of the distribution bar that will be utilized. 

20. Check the new modification factor coordinates and enter the new modification factor in the field below using the same 

modification graph button. 

21. Select Perform Checks to run checks on our slab, such as depth, shear, and so on. 

22. To examine the development length, click the development length button. 

23. To see all of the reinforcement data required, click the reinforcement button. 

24. For the output to be placed under this mark, enter slab marks such as S1, 1, and so on. 

25. To export the results, click export. 

 

 
Fig.2 – One Way Slab GUI 

VIII. VALIDATIONS 

Our python software was used to assess and design a G+2 building in Jalna, Maharashtra, India. The results of the comparison 

between hand calculations and automated computer calculations, as well as floor designs, are shown below. 
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                    Fig.3 – Ground Floor Plan          Fig.4 – Centerline Plan 

 

                     
                    Fig.5 – Ground Floor Roof Plan        Fig.6 – First Floor Roof Plan 

 

 

 

 

A. Slab validations 
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Table 1 – Manual Slab Validations 

 

Table 2 – Python Slab Validations 

SLAB MARK COVER DEPTH 
MAIN BAR DIA & 

SPACING 

DIST. BAR DIA & 

SPACING 

S1 20mm 
170.83 = 170 mm 

(approx.) 

10 mm @ 260.18 mm C/C 

(approx. 260 mm) 

8 mm @ 245.22 mm C/C 

(approx. 245 mm) 

S2 20mm 225 mm 10 mm @ 300 mm C/C 8 mm @ 300 mm C/C 

S3-1 20mm 
233.33 = 230 mm 

(approx.)  

10 mm @ 132.28 mm C/C 

(approx. 130 mm) 

8 mm @ 179.54 mm C/C 

(approx. 180 mm) 

S3-2 20mm 
191.67 = 190 mm 

(approx.) 

10 mm @ 186.25 mm C/C 

(approx. 185 mm) 

8 mm @ 218.57 mm C/C 

(approx. 220 mm) 

S4 20mm 
129.17 = 130 mm 

(approx.) 
10 mm @ 300 mm C/C 8 mm @ 300 mm C/C 

 

 

B. Beam validations 

Table 3 – Manual Beam Validations 

 

 

 

 

 

 

 

 

 

 

 

SLAB MARK COVER DEPTH MAIN BAR DIA & 

SPACING 

DIST. BAR DIA & 

SPACING 

S1 20 mm 170.83 = 170 mm 

(approx.) 

10 mm @ 260.62 mm C/C 

(approx. 260 mm) 

8 mm @ 245.2 mm C/C 

(approx. 245 mm) 

S2 20 mm 225 mm 10 mm @ 300 mm C/C  8 mm @ 300 mm C/C  

S3-1 20 mm 233.33 = 230 mm 

(approx.)  

10 mm @ 132.09 mm C/C 

(approx. 130 mm) 

8 mm @ 179.52 mm C/C 

(approx. 180 mm) 

S3-2 20 mm 191.67 = 190 mm 

(approx.) 

10 mm @ 186.29 mm C/C 

(approx. 185 mm) 

8 mm @ 218.55 mm C/C 

(approx. 220 mm) 

S4 20 mm 129.17 = 130 mm 

(approx.) 

10 mm @ 300 mm C/C  8 mm @ 300 mm C/C 

 
BEAM 

MARK 
COVER SIZE TENSION BARS 

COMPRESSION 

BARS 

STIRRUPS (TWO 

LEGGED) 

 

 
FB-3 50mm 230mm*450mm 

2.25 NOS (3 NOS) of 

20 mm bars at mid 

span 

2 NOS of 20 mm 

bars at mid span 

8 mm @ 300 mm in 

centre 

 

2.45 NOS (3 NOS)  of 

20 mm bars at support 

2 NOS of 20 mm 

bars at support 

8mm @ 173.18 mm (170 

mm approx.) upto 1 m  

from either supports 

 
FB-2 50mm 230mm*450mm 

0.58 NOS == 2 NOS 

of 20 mm bars at mid 

span 

- 
8 mm @ 300 mm in 

centre  

 

0.556 NOS == 2 NOS 

of 20 mm bars at 

support 

- 

8mm @ 300 mm upto 

0.6 m  from either 

supports 

 
BKT-1 50mm 230mm*450mm 

0.176 NOS == 2 NOS 

of 20 mm bars at mid 

span 

- 
8 mm @ 300 mm in 

centre  

 

2.226 NOS (3 NOS) of 

20 mm bars at support 
- 

8mm @ 248.63 mm (250 

mm approx.) upto 0.5 m  

from either supports 

 
MB 50mm 230mm*380mm 

0.328 NOS == 2 NOS 

of 20 mm bars at mid 

span 

- 
8 mm @ 247.5 mm (250 

mm approx.) in centre 

 

0.314 NOS == 2 NOS 

of 20 mm bars at 

support 

- 

8mm @ 300 mm upto 

0.6 m  from either 

supports 

http://www.jetir.org/


© 2021 JETIR December 2021, Volume 8, Issue 12                                                      www.jetir.org (ISSN-2349-5162) 

 

JETIR2112058 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a504 
 

Table 4 – Python Beam Validations 

 

 

C. Column validations 

Table 5 – Manual Column Validations 

 

Table 6 – Python Column Validations 

COLUMN 

MARK 
COVER SIZE NO. OF BARS STIRRUPS (TWO LEGGED) 

C-9 

(CATEGORY 1) 
25mm 230mm*450mm 4 NOS of 25 mm bars  8 mm @ 192 mm C/C 

C-8 

(CATEGORY 2) 
25mm 230mm*450mm 

4.43 NOS (5 NOS) of 25 

mm bars  
8 mm @ 192 mm C/C 

 

 

D. Foundation validations 

Table 7 – Manual Foundation Validations 

COLUMN MARK COVER SIZE DEPTH 
X - AXIS 

REINFORCEMENT 

Y - AXIS 

REINFORCEMENT 

F-C9 

(CATEGORY 1) 
50mm 

1897mm (X) * 

1677mm (Y) 
450 mm 

9.995 NOS == 10 NOS of 

12 mm bars @ 173.889 

mm C/C  

(170 mm approx.) 

11 NOS == 12 NOS 

of 12 mm bars @  

162.273 mm C/C  

(160 mm approx.) 

F-C8 

(CATEGORY 2) 
50mm 

2214mm (X) * 

1994mm (Y) 
500 mm 

31.074 NOS == 32 NOS 

of 12 mm bars @ 60.71 

mm C/C 

(60 mm approx.) 

12.88 NOS == 13 

NOS of 12 mm bars 

@ 175.167 mm C/C  

(175 mm approx.) 

 

 

 

 

 

 

 

 
BEAM 

MARK 
COVER SIZE TENSION BARS 

COMPRESSION 

BARS 

STIRRUPS (TWO 

LEGGED) 

 

 
FB-3 50mm 230mm*450mm 

2.74 NOS (3 NOS)   of 

20 mm bars at mid span 

2 NOS of 20 mm 

bars at mid span 

8 mm @ 300 mm in 

centre 

 

2.74 NOS (3 NOS)  of 

20 mm bars at support 

2 NOS of 20 mm 

bars at support 

8mm @ 158.77 mm 

(160 mm approx.) 

upto 1.08 m  from 

either supports 

 FB-2 50mm 230mm*450mm 

2 NOS of 20 mm bars at 

mid span 
- 

8 mm @ 300 mm in 

centre  

 

2 NOS of 20 mm bars at 

support 
- 

8mm @ 300 mm 

upto  from either 

supports 

 BKT-1 50mm 230mm*450mm 

2 NOS of 20 mm bars at 

mid span 
- 

8 mm @ 300 mm in 

centre  

 

2.28 NOS (3 NOS) of 

20 mm bars at support 
- 

8mm @ 300 mm 

upto 0.34 m  from 

either supports 

 
MB 50mm 230mm*380mm 

2 NOS of 20 mm bars at 

mid span 
- 

8 mm @ 247.5 mm 

(250 mm approx.) in 

centre 

 

1.26 NOS (2 NOS) of 

20 mm bars at support 
- 

8mm @ 196.18 mm 

upto 0.42 m  from 

either supports 

COLUMN 

MARK 
COVER SIZE NO. OF BARS STIRRUPS (TWO LEGGED) 

C-9 

(CATEGORY 1) 
25mm 230mm*450mm 

1.687 NOS == 4 NOS of 25 

mm bars  
8 mm @ 230 mm C/C 

C-8 

(CATEGORY 2) 
25mm 230mm*450mm 

4.639 NOS (5 NOS) of 25 

mm bars  
8 mm @ 230 mm C/C 
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Table 8 – Python Foundation Validations 

COLUMN MARK COVER SIZE DEPTH 
X - AXIS 

REINFORCEMENT 

Y - AXIS 

REINFORCEMENT 

F-C9 

(CATEGORY 1) 
50mm 

1920mm (X) * 

1700mm (Y) 
500 mm 

6.56 NOS == 8 NOS of 

12 mm bars @  

226.86 mm C/C  

(225 mm approx.) 

7.15 NOS == 8 NOS 

of 12 mm bars @  

258.29 mm C/C  

(260 mm approx.) 

F-C8 

(CATEGORY 2) 
50mm 

2240mm (X) * 

2020mm (Y) 
500 mm 

25.76 NOS == 26 NOS of 

12 mm bars @ 

 76.32 mm C/C 

(75 mm approx.) 

13.48 NOS == 14 

NOS of 12 mm bars @  

163.69 mm C/C  

(160 mm approx.) 

 

IX. CONCLUSION 

The conclusion of this research is that manual calculations take a long time, measured in hours, whereas using a programming 

language like Python, we can write our own program and answer the identical problem in a matter of seconds. 

Furthermore, the programming has demonstrated that we may easily relate different components of our problems, such as 

depth, width, and so on. 

X. FUTURE SCOPE 

The future scope of this research is that we can use multiple python packages available or create our own package to construct a 

software in Python that takes into account earthquake loads for high-rise buildings. 
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