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Abstract: New technologies are changing the sector of infrastructures design and construction. Efficient road
construction is essential for the growth and development of any region, as it facilitates the movement of goods,
services, and people. Road construction is a vital aspect of infrastructure development, and using advanced
techniques combined with Geographic Information Systems (GIS) integration can greatly enhance the planning,
design, and analysis of road projects. This combination helps in optimizing routes, reducing costs, and ensuring
sustainable and environmentally friendly road construction. Planning, designing, and analysing road
construction projects have evolved with the integration of advanced techniques and Geographic Information
System (GIS). This integration streamlines the entire road construction process. Advanced techniques, such as
computer-aided design, digital terrain modelling, and real-time data collection, improve project accuracy and
efficiency. GIS provides valuable spatial data and mapping capabilities, enhancing decision-making and resource
allocation. Together, these innovations help road construction teams create safer, more cost-effective, and
environmentally friendly infrastructure.

Index Terms: Road construction, GIS, Cost-effective

. INTRODUCTION

Efficient road construction is crucial for the growth and development of any region, facilitating the movement of goods,
services, and people. The integration of advanced techniques and Geographic Information Systems (GIS) in road
construction projects has revolutionized the sector, enhancing the planning, design, and analysis processes. This
integration not only optimizes routes and reduces costs but also ensures sustainable and environmentally friendly
construction practices. The dissertation titled "Planning, Design, and Analysis of Sinner Bypass Road Construction using
Advanced Techniques and GIS Integration" aims to explore these advancements in road construction technology and
their practical applications.

1. SURVEYING AND DATA COLLECTION

The implementation of new techniques such as Geographic Information System (GIS) is critical to the success of the
Sinner Bypass Road Construction project. Thorough data gathering is crucial, and this includes topography information
and in-depth traffic assessments. An efficient road design that can manage expected traffic volume and enhance flow will
be made possible by the information provided by traffic surveys, which will reveal current patterns, peak times, and areas
of congestion. Precise road layout design that blends in with the environment and minimizes its impact will be made
easier with the use of topographic data, which includes vegetation and elevation.
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Figure 3. Flow Chart of Methodology

<+ Study Area:

. Location: Situated in Sinner, Nasik District, Maharashtra, spanning from 0 km to 7 km and connecting to Shirdi
Road.

o Terrain: Varied terrain including "Plain and Rolling" and "Hilly" stretches.

. Purpose: Acts as a vital bypass link between Nasik and Shirdi, reducing the need to travel through the main city
of Sinner. Provides economic and social benefits by improving access to the industrial area and saving travel time for
commuters and vehicles heading from NH 60 bypass to NH 160.
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° Right-of-Way (RoW): Majority of the corridor has a RoW of 45.00 meters, with adjacent land mainly used for
agriculture. RowW measures 70,000 meters for most of the corridor, enhancing project feasibility and accessibility.
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Figure 4. Study Area of Sinner Ring Road Project

+ Using QGIS:
Open QGIS and create a new project. Import spatial data using "Add Vector Layer" or "Add Raster Layer" buttons.
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Figure 5. Add Raster Layer and Coordinates

Explore data attributes and spatial characteristics using layer properties and attribute table tools. Apply symbology and
styling to enhance visualization, customizing colors, symbols, and labels.
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Figure 6. Adding Layers

Design maps by arranging and styling layers, adding a map title, legend, scale bar, and other elements. Save your project
to retain work. Export maps or data layers in different formats (e.g., PDF, image, shapefile).
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Sinnar Project Map

Figure 7. Creating MAP

+ Process of Development of BIM in Autodesk Civil 3D 2023:

Step 1: Open New Drawing
. Open Autodesk Civil 3D 2023.
. Ensure object snap and annotation objects are enabled.

Step 2: Import Points

. Go to Insert > Points From File and load a .csv file with survey points.
. Specify point file format as PENZD (comma delimited) and click OK.
. Zoom to view the points with elevation.
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Figure 8. Import Point File

Step 3: Create Surface

o Right-click on Surfaces in Tool space, create a new surface, and name it.
. Add point group "Survey Data" to the surface definition.
. Set surface style to "Border Only" and apply.

Figure 9. Surface Creation

Step 4: Add Surface Boundary
. Change surface style to "No Display."
. Use the PLINE command to trace and create the surface boundary.

IJRTI2406060 International Journal for Research Trends and Innovation (www.ijrti.org


http://www.ijrti.org/

© June 2024 IJRTI | Volume 9, Issue 6 | ISSN: 2456-3315

Figure 10. Surface Boundary

Step 5: Create Alignment
. Go to Home > Alignment > Alignment Creation Tool.
. Fill in design criteria and use "Draw Tangent-Tangent Without Curve" to draw the centerline.

Step 6: Create Road Layout
. Use Offset Alignment from the Home menu to mark lanes, shoulders, and embankments from the centerline.

Figure 11. Create Alignment and Road Layout

Step 7: Create Surface Profile and Profile View
. Generate the surface profile along the alignment to represent terrain data.

Figure 12. Profile Creation

Step 8: Assembly Creation
. Create an assembly by adding subassemblies like lanes, curbs, and shoulders.
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Figure 13. Assembly Creation

Step 9: Corridor Creation
. Use alignment, layout profile, and assembly to create a 3D corridor model.

Figure 14. Corridor Creation
Step 10: Object Viewer

. Select the entire model, right-click, and choose Object Viewer to see the 3D road model.

Figure 15. Top View of Road

+ Using MS Project
Step 1: Creating a New Project

1. Open Microsoft Project.
2. Go to "File" > "New" to create a new project.
3. Set project properties: title, start date, and scheduling options.

Step 2: Setting Up Tasks

1. Enter tasks: Go to "Task" tab and list tasks in the "Task Name" column.
2. Set durations: Enter durations in the "Duration" column.
3. Establish dependencies: Select predecessor task, go to "Task™ tab > "Link Tasks".
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Figure 16. Setting Up Tasks

Step 3: Assigning Resources
1. Enter resources: Go to "Resource™ tab and list all resources needed.
2. Assign resources: In Gantt Chart view, select the resource column for each task and choose the appropriate
resource from the drop-down list.

Figure 17. Resource Sheet and Assigning Resources

Step 4: Tracking Progress

1. Update progress: Enter actual start/finish dates, % complete, and remaining work.
2. Compare planned vs. actual: Use tracking tools to identify deviations.
e THEEOR BPE@aI Y

Figure 18. Tracking Progress

Step 5: Analysing and Reporting
1. Generate reports: Use report templates to analyse data and communicate progress.
2. Customize reports: Include specific metrics and visualizations relevant to your project.
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Figure 19. Analyzing and Reporting

IV. OUTPUT AND ANALYSIS

< Importing Civil 3D Model in QGIS

Define The Civil 3D model sheet must first be converted to .dxf format. In Q-GIS, create a new project. Open the .dxf
file.

Figure 20. Input DXF File
DXF file is imported and get the centerline of the road zoom out the screen and see the centerline.
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Figure 21. Import Centerline of Road

Choose the Correct UTM Zone. A new Shapefile layer is created. Verify whether the road alignment's original position
has been corrected.
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Figure 22. Select UTM Zone
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Figure 23. Corrected Road Alignment

+ Importing MS Project Sheet in Civil 3D
Transform the MS Project sheet into an Excel file first. Get the Civil 3D Model Sheet open. Link Data. Look through the
Excel file. Spreadsheet for Excel Data Links file.

Figure 24. Excel Data Link Sheet

Insert Table: Click on Annotate. In the Table option window that pops up, select "From a data link" and choose the
appropriate data sheet. Click OK and drag the table to the desired location.

“tedm

Figure 25. Insert Table
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Update Data from Link Table: Select any cell in the table. Click on the Cell Locking option and unlock the selected
cell. Double-tap the selected cell and change its value or data.

Figure 26. Updating the Data from Link Table

Update Data from 3D: Ensure the Excel file is closed. Select the table, right-click, and choose "Write Data Units to
External Source. "Open the linked Excel sheet to see the updated data.

Figure 27. Updated Data Changes

Update Data in Excel Sheet Change any value or data in the Excel sheet and save it. Close the Excel sheet. Open Civil
3D, select the table, right-click, and click on "Update Table Data Link" to reflect the changes.

V. CONCLUSION Figure 28. Updated Data Changes
The Sinner Bypass Road construction exemplifies a

groundbreaking achievement in modern infrastructure through the incorporation of advanced techniques and Geographic
Information System (GIS) integration. This project not only streamlined the construction process but also set new
benchmarks for efficiency, safety, and sustainability. By leveraging cutting-edge technology, the project minimized
environmental impact, optimized resource utilization, and enhanced worker safety. GIS integration facilitated precise
planning, real-time monitoring, and data-driven decision-making, ensuring that the construction adhered to the highest
standards. The Sinner Bypass Road now serves as a global model, showcasing how technology can revolutionize civil
engineering and infrastructure development. This project underscores the transformative impact of innovation,
demonstrating that sustainable and efficient infrastructure is achievable with the right tools and methodologies. The
success of the Sinner Bypass Road stands as a testament to the potential of advanced technologies in shaping the future
of infrastructure projects worldwide.
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