
WEB ENGINEERING FUNDAMENTALS

CSS Grid
A Complete Beginner's Guide to Building Two-Dimensional Layouts

Learn CSS Grid from first principles. Understand rows, columns, tracks,
grid areas, and responsive layouts to build complex web page designs

with clean, maintainable CSS.
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1. Introduction
Imagine you're designing a news website.

You need:

• a header at the top

• a sidebar on the left

• articles in the center

• advertisements on the right

• a footer at the bottom

Trying to build this with only Flexbox quickly becomes difficult because Flexbox works in one
direction at a time.

CSS Grid solves this problem.

Grid allows you to control rows and columns simultaneously, making it ideal for complete
page layouts and dashboard interfaces.



haas.dev CSS Grid

dev-roast-app.vercel.app Page 4

2. What Is CSS Grid?
CSS Grid is a two-dimensional layout system.

Unlike Flexbox, which arranges items in a single direction, Grid lets you manage:

• rows

• columns

at the same time.

This makes Grid perfect for complex layouts.
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3. Why CSS Grid Was Created
Before Grid, developers used:

• floats

• tables

• nested Flexbox layouts

• complex positioning

These methods often required unnecessary HTML and were difficult to maintain.

CSS Grid provides a cleaner and more predictable solution for building page layouts.



haas.dev CSS Grid

dev-roast-app.vercel.app Page 6

4. Grid Container vs Grid Items

Grid Container
A parent element becomes a grid container when you apply:

.container{
display:grid;
}

Once this is done, all direct child elements become grid items.

Grid Items
Every direct child inside the grid container automatically becomes part of the grid.

Example:

Grid Container
↓
Header

Sidebar

Content

Footer

The container defines the layout, while the items occupy grid cells.
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5. Understanding Rows and Columns
A grid is made of horizontal and vertical tracks.

• Columns run vertically.

• Rows run horizontally.

For example, a three-column layout might look like:

┌─────┬─────┬─────┐
│     │     │     │
├─────┼─────┼─────┤
│     │     │     │
└─────┴─────┴─────┘

Each box represents a grid cell.
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6. Grid Lines and Tracks
Grid lines are the invisible boundaries between rows and columns.

Tracks are the spaces between those lines.

Understanding grid lines helps you place items precisely without relying on margins or
absolute positioning.
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7. Creating Your First Grid
Example:

.container{
display:grid;
grid-template-columns:1fr 1fr 1fr;
}

This creates three equal-width columns.

Every child element is automatically placed into the next available cell.
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8. Defining Columns with grid-template-columns
This property defines the number and size of columns.

Example:

grid-template-columns:200px 1fr 1fr;

This creates:

• one fixed-width column

• two flexible columns

You can also use percentages, fr units, or functions like repeat().
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9. Defining Rows with grid-template-rows
Rows can be sized similarly.

Example:

grid-template-rows:100px auto 200px;

This creates:

• a fixed header row

• a flexible content row

• a fixed footer row
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10. Using gap
The gap property adds consistent spacing between rows and columns.

Example:

gap:20px;

Instead of adding margins to every item, Grid lets you control spacing centrally.
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11. Positioning Items in the Grid
You can control where each item appears.

For example, an item can span multiple columns or rows.

This is useful for:

• featured articles

• hero sections

• dashboard widgets

• image galleries

Grid gives precise control without changing the HTML structure.
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12. Grid Areas
For larger layouts, named grid areas improve readability.

Example layout:

Header

Sidebar | Main Content

Footer

Instead of remembering line numbers, you assign meaningful names like:

• header

• sidebar

• main

• footer

This makes the CSS easier to understand and maintain.
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13. Grid vs Flexbox
Many beginners ask:

�
Which one should I use?

The answer depends on the problem.

Use Flexbox when:

• arranging items in one direction

• aligning buttons

• building navigation bars

• creating toolbars

Use Grid when:

• building complete page layouts

• designing dashboards

• creating image galleries

• organizing cards into rows and columns

Professional developers often combine both.

For example:

• Grid for the page layout

• Flexbox inside each component

� Learn More
Read CSS Flexbox to understand one-dimensional layouts before using Grid for
two-dimensional designs.
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14. Real-World Examples

News Website
Grid separates:

• header

• sidebar

• content

• advertisements

• footer

into a clean layout.

Admin Dashboard
Grid organizes:

• statistics cards

• charts

• activity feed

• navigation panel

without complex positioning.

haas.dev Resource Library
Grid can display PDF cards in multiple columns.

As screen sizes change, the number of columns can adjust while maintaining consistent
spacing.
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15. Common Beginner Mistakes
• Using Grid for simple one-row layouts where Flexbox is enough.

• Forgetting to define columns.

• Mixing Grid and absolute positioning unnecessarily.

• Hardcoding widths instead of using flexible units.

• Ignoring responsive behavior.
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16. Practical Action Plan
Build a simple dashboard containing:

• header

• sidebar

• main content

• recent activity panel

• footer

Use CSS Grid to create the overall page structure.

Then use Flexbox inside each section for alignment.

This reflects how modern production websites are built.
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17. Mini Architecture Challenge

Challenge
Design the homepage of an online learning platform.

Include:

• hero section

• featured courses

• testimonials

• FAQ

• footer

Decide:

• Which parts should use Grid?

• Which components should use Flexbox?

• How will the layout change on tablets and mobile devices?

Sketch the structure before writing CSS.
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18. Key Takeaways
• CSS Grid is a two-dimensional layout system.

• Grid manages rows and columns simultaneously.

• Grid containers control grid items.

• grid-template-columns and grid-template-rows define the layout.

• gap creates consistent spacing.

• Grid Areas improve readability for large layouts.

• Use Grid for page layouts and Flexbox for component layouts.
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19. Summary Page

CSS Grid Cheat Sheet

� display:grid → Enable Grid

� grid-template-columns → Define columns

� grid-template-rows → Define rows

� gap → Add spacing

� Grid manages rows and columns together

� Use fr units for flexible sizing

� Combine Grid with Flexbox for modern layouts
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20. CSS Grid Cheat Sheet
A quick-reference checklist you can keep beside your editor while you build.

� Apply display: grid to the parent container

� Define grid-template-columns before adding items

� Use fr units for flexible, proportional sizing

� Use gap instead of margins between cells

� Name grid areas for large, complex layouts

� Reserve Grid for two-dimensional layouts, Flexbox for one-dimensional

� Combine Grid (page layout) with Flexbox (component layout)

� Test the grid at multiple screen widths
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21. Related Resources

CSS Fundamentals
Why read it: Understand the styling concepts Grid builds upon.

CSS Box Model
Why read it: Learn how spacing and sizing affect Grid layouts.

CSS Display & Positioning
Why read it: Understand document flow before using advanced layout systems.

CSS Flexbox
Why read it: Learn one-dimensional layouts before mastering Grid.

Responsive Web Design
Why read it: Discover how Grid adapts layouts across different devices.
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22. Recommended Next Learning Path
Step 1

HTML Fundamentals
↓
Step 2

Semantic HTML
↓
Step 3

CSS Fundamentals
↓
Step 4

CSS Box Model
↓
Step 5

CSS Display & Positioning
↓
Step 6

CSS Flexbox
↓
Step 7

CSS Grid (Current PDF)
↓
Step 8

Responsive Web Design
↓
Step 9

CSS Variables
↓
Step 10

JavaScript Fundamentals
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