Chapter 14: Computer-Aided Drafting (CAD) in Civil En-
gineering

Introduction

Computer-Aided Drafting (CAD) has transformed the architecture, engineering,
and construction (AEC) industries by enhancing the speed, accuracy, and effi-
ciency of design and drafting processes. In civil engineering, CAD plays a pivotal
role in producing precise construction drawings for buildings, roads, bridges,
water supply systems, and other infrastructure projects. It replaces traditional
manual drafting tools with software-based design, making it easier to create,
modify, optimize, and share detailed plans in both 2D and 3D formats.

This chapter delves into the fundamentals of CAD software usage in civil engi-
neering, particularly focusing on building planning and construction drawings. It
covers tools, commands, layer management, plotting, scaling, and best practices
used by civil engineers in professional design environments.

14.1 Basics of CAD Software
14.1.1 Popular CAD Software in Civil Engineering

e AutoCAD: Widely used for 2D and 3D drafting and detailing.

¢ Revit: Focused on Building Information Modeling (BIM).

e STAAD.Pro / ETABS: Primarily for structural analysis but integrate
with CAD.

o SketchUp: For conceptual 3D modeling.

AutoCAD remains the standard for most educational and professional use in
civil drafting due to its comprehensive toolset and ease of use.

14.1.2 Interface of AutoCAD (for 2D Drafting)

e Drawing Area: Main workspace where drawings are created.

e Command Line: Used to enter commands directly.

« Ribbon/Toolbar: Contains tools grouped by function.

e Model/Layout Tabs: Switch between model space and paper space.
e Status Bar: Displays cursor coordinates, grid, snap, ortho mode, etc.

14.2 Coordinate Systems in CAD

14.2.1 Absolute Coordinate System Coordinates are entered with reference
to the origin (0,0).



e Format: X,Y

14.2.2 Relative Coordinate System Coordinates are entered with reference
to the last point.

e Format: @X,Y

14.2.3 Polar Coordinates Used for angular input, ideal for inclined lines.

o Format: @distance<angle

14.3 Basic Drafting Commands
14.3.1 Line Command Draws straight lines between two points.

Command: LINE
Specify first point: 0,0
Specify next point: 100,0

14.3.2 Circle Command Draws circles using center and radius/diameter.

Command: CIRCLE
Specify center point: 50,50
Specify radius: 10

14.3.3 Rectangle Command Draws rectangles by specifying two opposite

corners.
Command: RECTANGLE

Specify first corner: 0,0
Specify opposite cormer: 100,50
14.3.4 Trim and Extend

e Trim: Removes unwanted parts of objects.
e Extend: Lengthens an object to meet another boundary.
14.3.5 Offset and Mirror

o Offset: Creates parallel lines or curves at a specified distance.
e Mirror: Creates a mirrored copy about a defined axis.




14.4 Layers and Object Properties

14.4.1 Importance of Layers Layers organize the drawing by separating
different elements (walls, furniture, doors, plumbing, etc.). They help in:

o Visibility control

e Color management

¢ Line type management
¢ Plotting order

14.4.2 Creating and Managing Layers

e Use LAYER command
e Assign colors, line types, and line weights
o Lock/Unlock layers as needed

Example:

e Layer 1: Walls — red — continuous
e Layer 2: Doors — blue — dashed

14.5 Dimensioning and Annotation
14.5.1 Types of Dimensions

o Linear (horizontal, vertical)
e Aligned

e Angular

+ Radius and Diameter

14.5.2 Dimension Style Management DIMSTYLE command allows cus-
tomization of text size, arrow type, and units.

14.5.3 Text Annotation TEXT and MTEXT are used for adding notes and
labels to drawings. Font type and size should be readable and consistent.

14.6 Blocks and Hatching

14.6.1 Blocks Blocks are reusable symbols or drawing elements (e.g., windows,
doors, fixtures).

e Created using BLOCK or WBLOCK
o Inserted using INSERT command

Benefits:

¢ Reduces file size



o Improves consistency
e Speeds up drafting

14.6.2 Hatching Used to represent materials (brick, concrete, etc.) in section
views.

e Command: HATCH
e Patterns: ANSI31, SOLID, BRICK, etc.

e Adjust scale and angle for clarity

14.7 Drawing Building Plans Using CAD
14.7.1 Plan Components

o Site plan

¢ Floor plan

¢ Section and elevation

e Door and window schedule
¢ Foundation plan

14.7.2 Drawing Procedure (Example: Residential Building)

Draw plot boundary

Draw wall layout with layers

Insert blocks for doors, windows, sanitary fixtures
Add dimensions and labels

Apply hatching for materials

Create elevation and section from plan

Use layout for plotting to scale
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14.8 3D Drafting and Isometric Views

Although civil engineers primarily use 2D drawings, 3D drafting is increasingly
common.

14.8.1 3D Tools in AutoCAD

o Extrude
¢ Revolve
e Sweep

e Presspull



14.8.2 Isometric Drawing Used for pipelines, plumbing, and architectural
presentation.

e Switch to isometric grid: ISODRAFT
o Use ELLIPSE with isocircle option for pipes

14.9 Plotting and Printing Drawings
14.9.1 Plot Settings

o Paper size (A4, A3, Al, etc.)

o Plot area: Window or Layout

e Plot scale: 1:100, 1:50 etc.

o Plot style table: Monochrome or color

14.9.2 Viewports in Layout Used to display multiple views at different
scales in paper space.

14.9.3 Title Block and Border

o Add standardized title blocks (can be a block)
¢ Include drawing title, name, scale, date, sheet number

14.10 Best Practices in CAD Drafting

e Maintain layer standards and use naming conventions
e Use blocks to reduce redundancy

e Annotate with clarity and standard text size

e Regularly save and back up files

o Use external references (Xrefs) for large projects

e Maintain drawing units and scale consistency
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