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Introduction

AutoCAD Civil 3D has become the industry standard for civil engineering design, from road and highway planning 

to complex infrastructure projects. One of the most common challenges new users face is working with the metric 

system—whether they are designing a road in Europe, a drainage network in Asia, or a municipal layout in Canada. 

A civil 3d metric tutorial examplecan provide a practical, step �by �step guide that demystifies the process of setting

up a metric project, creating surfaces, alignments, and pipe networks, and exporting the final drawings for

construction.

This article offers a comprehensive, hands �on walkthrough. We’ll start with the basics—why the metric system

matters in Civil 3D—and then dive deep into every stage of a typical project. By the end, you’ll have a solid

foundation for creating your own metric �based designs, and you’ll know how to avoid common pitfalls that can derail

a project.

Why Use Metric Units in Civil 3D?

Although Civil 3D supports both imperial and metric units, many regions now mandate the use of metric for

consistency, interoperability, and compliance with local standards. Using metric units offers several benefits:

•  Uniformity – All stakeholders (engineers, contractors, regulatory bodies) work with the same unit system.

•  Accuracy – Metric units reduce rounding errors when converting measurements.

•  Compatibility – Most modern surveying equipment and GIS databases export data in meters and kilometers.

•  Global Standards – International projects often require metric compliance, especially within the European 

Union and ASEAN.

When you start a Civil 3D project in metric, you set the foundation for a clean workflow that minimizes conversion

errors and speeds up collaboration.

Getting Started: Project Setup

Before you dive into design, you need to create a new Civil 3D project and configure the environment for metric

units. The following steps outline the process.

Step 1: Launch Civil 3D and Create a New Project

1.  Open AutoCAD Civil 3D and select File /!’ /New /!’ /Project.

2.  Choose a suitable project template (e.g., Roadway Design or Utility Design) that best matches your intended 

use.

3.  Give the project a descriptive name and select a location on your hard drive for the project folder.

Step 2: Set the Units to Metric

1.  Navigate to Home /!’ /Settings /!’ /Units.

2.  In the Drawing Units dialog, set Type to Decimal and Unit to Meters. For larger projects, you may choose 

Kilometers.

3.  Click OK to apply the changes.



From this point forward, all new objects and data will default to metric measurements.

Step 3: Configure the Coordinate System

Metric projects often rely on a Geographic Coordinate System (GCS) or a Projected Coordinate System (PCS).

Setting the correct system ensures that your design aligns with real-world survey data.

1.  Open the Coordinate System dialog by typing COORDSYS or selecting Home /!’ /Settings /!’ /Coordinate System.

2.  Choose a PCS that matches your project area—e.g., UTM Zone 33N for parts of Europe.

3.  Click Apply and OK.

Always double �check the chosen coordinate system with your local surveying office to avoid misalignments.

Creating the Base Surface

A surfacerepresents the ground elevation across your project area. In metric projects, surfaces are often derived

from survey points, LiDAR data, or existing topographic maps.

Step 1: Import Survey Data

1.  Navigate to Home /!’ /Surfaces /!’ /Create Surface.

2.  Name the surface (e.g., ProjectBaseSurface) and set the Surface Type to TIN.

3.  Under Data Sources, click Import and choose your survey point file (.txt, .csv, or .dwg).

4.  Map the fields: X !’ Eastings, Y !’ Northings, Z !’ Elevation (m).

5.  Click Finish to generate the surface.

Step 2: Verify Surface Accuracy

Use the Surface Properties dialog to examine the TIN density and elevation ranges. A good rule of thumb is to 

aim for a vertex density of 1 point per 25 /m² for road projects, but this may vary based on project complexity.

Step 3: Visualize the Surface

Change the visual style to Color or Shade to see elevation variations. In metric projects, color ramps often use 

meters for the Z �axis, giving a clear sense of topography.

Designing Alignments and Profiles

Alignments define the horizontal path of a road or corridor, while profiles capture the vertical geometry. Civil 3D’s

alignment tools work seamlessly in metric units.

Step 1: Create a Horizontal Alignment

1.  Go to Home /!’ /Alignments /!’ /Create Alignment.

2.  Choose By Layers if you already have a survey line, or Create by Points to manually place points.

3.  Set the Alignment Properties to Metric for all dimensions.

4.  Finish the alignment and review the Alignment View to ensure smooth curves and correct tangents.

Step 2: Generate a Vertical Profile

1.  Select the horizontal alignment and click Profile View from the Alignments ribbon.

2.  Choose the Base Surface created earlier.

3.  Adjust the Profile Properties to display Elevation (m) and Gradient (%).

4.  Use the Profile Editing tools to add vertical curves (e.g., Clothoid or Parabolic).

Metric units ensure that gradients are expressed as percent slopes, which is standard for road design.



Grading and Surface Modification

After defining alignments and profiles, you’ll often need to modify the ground surface to create cut and fill volumes,

or to design drainage features.

Step 1: Create a Grading

1.  Select Grading /!’ /Create Grading from the Grading ribbon.

2.  Choose the Alignment and specify the Start and End points.

3.  Set the Cut/Fill parameters in meters, ensuring the Grade is expressed as a percentage.

4.  Apply the grading and review the Surface Changes in the Surface Properties dialog.

Step 2: Evaluate Cut/Fill Volumes

Use the Cut/Fill Volumetool to quantify the amount of material needed. The output will be in cubic meters (m³), a

metric unit that aligns with construction contracts.

Pipe Network Design in Metric Units

Drainage and stormwater systems are integral to civil projects. Designing a pipe network in metric units ensures

consistent sizing and flow calculations.

Step 1: Define Pipe Materials

1.  Open Pipe Materials from the Utilities ribbon.

2.  Choose Standard Pipe and set Diameter in millimeters (mm). For example, a 300 /mm pipe.

3.  Set Wall Thickness in mm and Material Type (PVC, HDPE, Concrete).

Step 2: Create a Pipe Network

1.  Navigate to Utilities /!’ /Create Pipe Network.

2.  Select the Pipe Material set earlier.

3.  Use the Draw Pipe tool to trace the network along the surface, ensuring the Elevation is in meters.

4.  Apply Gravity Flow analysis to calculate head losses and discharge.

Step 3: Verify Flow Capacity

Run the Hydraulic Analysisand review the results in meters per second (m/s) for velocity and cubic meters per

second (m³/s) for flow rate. Adjust pipe diameters or slopes as needed to meet design criteria.

Survey Data Integration

Metric projects rely heavily on accurate survey data. Integrating this data into Civil 3D ensures your design is

grounded in real-world measurements.

Step 1: Import Survey Points

1.  Open Survey /!’ /Import Survey Data.

2.  Choose the survey file (e.g., SurveyPoints.csv) and map the columns to Eastings, Northings, and Elevation 

(m).

3.  Set Coordinate System to match the project PCS.

4.  Finish the import and verify the points appear correctly on the Base Surface.

Step 2: Use Survey Points for Alignment

When creating an alignment, select By Survey Pointsto automatically place alignment points at the survey

locations. This method eliminates manual point placement errors.



A Complete Example Walkthrough

Let’s walk through a full example: designing a 2 km road segment in metric units, from surface creation to pipe

network.

Project Scope

•  Length: 2 /000 /m

•  Elevation Range: 250 /m to 260 /m

•  Road Width: 12 /m (including shoulders)
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