Introduction to Warehouse

Design and Layout

Warehouse Design: Warehouse Layout:

The process of planning

and arranging a warehouse The physical arrangement

of workspaces, storage
areas, aisles, receiving, and
shipping zones within the
warehouse.

facility to ensure efficient
operations, including
storage, material handling,
and shipping.

Objectives of

Warehouse Design:

e Maximize space utilization.

e I[mprove material flow and
minimize congestion.

e Ensure easy accessibility and
reduce handling costs.

e Enhance safety and reduce
accidents.




~ Principles of Warehouse Design

e Principle of Flow: Material should move in a straight line from receiving to storage to
order picking and finally to shipping.

e Principle of Accessibility: ltems should be stored in such a way that they are easy to
access, reducing unnecessary movement and handling.

* Principle of Space Utilization: Use vertical space and efficient shelving to maximize
storage capacity. The design should ensure that there is no wasted space.

 Principle of Flexibility: Warehouse designs should be adaptable to changes in
products, demand patterns, and technologies.

e Principle of Safety: Design with safety in mind to minimize accidents and ensure
compliance with safety regulations.

 Principle of Security: Ensure goods are stored in secure areas to prevent theft or
damage



e U-Shaped Layout:
e Common for small to medium-sized warehouses.

e Receiving and shipping areas are at the ends of the U-shape, allowing for easy
movement of goods through the warehouse.

e |-Shaped Layout:

e Best for large, straightforward warehouses with long aisles.

e |deal for goods that don’t require a lot of special handling.
e L-Shaped Layout:

e |deal for warehouses with complex inventory and varied product types.

e This design provides clear distinction between receiving and shipping zones.
e Flow-through Layout:

e Designed for continuous movement of goods.
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Layout Optimization In
Warehouses

Space Optimization:
Maximize the use of
available space by
organizing storage
areas, aisles, and
workspaces
efficiently.

Minimizing Travel
Distance: Design
pathways and
storage locations to
minimize the time
spent moving goods
and equipment. This
reduces labor costs
and increases
productivity.

Racking Systems:
Use appropriate
shelving and racking
systems (e.g., pallet
racks, push-back
racks, flow racks) to
optimize vertical
space and streamline
material handling.

Automation:
Incorporate
automation where
possible, such as
automated guided
vehicles (AGVs),
conveyors, and
robotic systems to
increase speed and
accuracy.

Work Zones: Clearly
define areas for
receiving, storage,
picking, packing, and
shipping to
streamline workflows




¢ Pallet Racking Systems:
» Selective Racking: Simple and flexible system for storing palletized goods, offering direct
access to each pallet.

* Drive-In/Drive-Through Racking: Ideal for storing high-density goods, allowing forklifts to

drive into the racks to retrieve pallets.

* Push-back Racking: Ideal for high-volume storage, allowing multiple pallets to be stored in a

lane and pushed back as new pallets are added.

* Flow Racking: Uses gravity to move pallets through the system, typically used for high-

turnover products.

e Shelving Systems:

e Static Shelving: Simple, fixed shelving for smaller, lightweight items.

* Mobile Shelving: Shelves mounted on tracks that can be moved to maximize space.
e Automated Storage and Retrieval Systems (AS/RS):

e Automated systems that handle material storage and retrieval, ideal for high-density or high-

precision environments.




Material Handling.
Equipment .
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|:>- Definition of Cross-Docking: A logistics practice where
incoming goods are directly transferred to outgoing
transportation vehicles with minimal or no storage in
between.

=), Types of Cross-Docking:

e Pre-distribution Cross-Docking: Products are sorted and
staged before delivery based on specific customer orders.

e Post-distribution Cross-Docking: Goods are received and
immediately routed for shipping with little handling.

e When to Use Cross-Docking:
e For high-turnover products.

e When time-sensitive or perishable goods need to be
delivered quickly.

e In situations where reducing inventory holding is crucial.



Reduced Inventory
Holding Costs: No need to
store goods for extended
periods, which reduces
warehousing costs.
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Benefits of Cross-Docking in Distribution

Speeds up the flow of
goods from suppliers to
customers, reducing lead
time.

Faster Product Movement:

Lower Operational Costs:

Reduces handling time,
warehousing, and
transportation costs by
minimizing unnecessary
storage.

Improved Customer
Service: Faster order
fulfillment leads to higher
customer satisfaction and
improved delivery times.

Streamlined Operations:
Cross-docking minimizes
inventory handling,
reducing the complexity
and time required for
processing orders




