Chapter 9 Warehouse Layout

Design is all about trade-offs. Between speed, travel distances,
space utilization, handling, access, safety, risk and cost.

The most optimal design is one that fully meets today’s
operational requirements but ... being flexible, scalable and
relatively inexpensive to adapt.
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What Areas to Concentrate

gather as much data as possible and analyse it. Bl 47
imagine the business in 5-10 years’ time and build in flexibility. ZRZR5EH
the cubic capacity of the building. Z 25275

ensure the design is sympathetic to the existing storage equipment and MHE.

BRRARE

the health and safety of staff. ET %%

reduce the amount of movement required. & /M % &

standardize the packaging both for movement and storage. E1Z51Z %11
the local building regulations and floor loading requirements. & ih;A#R

don’t forget the outside of the building. Z&5MNR IR
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1. Space Planning
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Receipt and Despatch Areas
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Getting the right balance between the number of doors, equipment
and labour is difficult to achieve and requires the coordination of
arrivals and departures with available resources.

number of loads X hours to load/unload

A= time of Shift + dock utilization

Space requirement for staging vehicles on arrival and departure:

B = A X [number of pallets per load X space per pallet + allowance]

Pallet Storage Requirements
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Number of Pallets that Can be Stored
The number of pallets that can be stored is determined by the aisle
width, type of racking and the size of pallet (1.1x1.1).
Module width = (aisle width) + 2 pallet lengths +
clearance between back-to-back pallets = 2x1.1 +
0.1=23
Module length = width of upright + 3 x clearance
+ 2 pallets =0.15 + 3x0.1 + 2x1.1 = 2.65
Module height = height of pallet + clearance
above pallet + racking beam height = (0.15 +1.2) +
0.15+0.15=1.65
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Aisle Width

< The aisle width is determined by the turning circle of the forklift truck
and the size of pallet being carried.

< Aisle width decisions need to achieve the best combination of
productivity, space utilization, flexibility, safety and equipment costs.

FIGURE 9.289.3 Aisle widths (courtesy of Carson Racking
Systems Limited)

Forklift Truck vs. Aisle Width

Counter Balance Truck EEEE4 m

52x2=104{B i Reach Truck ZEE = E2.9m
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Width=0.1+2.65x4 |
+2.942.3+0.1=16.0

Length=0.1+2.65x12+0.1=32.0
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Deal with Peaks, Do not Rely on Averages
The question is whether we plan for and accommodate peaks in business,
whether we design for the average activity or somewhere in between.
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Productivity vs. Storage Utilization
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Other Space Requirements

<« The amount of space set aside for packing, value-adding services and
returns processing ... staff and the type of equipment required. &% - 1l

BERT - [EBEE

<« The area needed to store, recharge and change batteries for forklifts, a

parking area for equipment when not in use, an area for storing empty
pallets and ... B3E R EFHF N

<+ Office and restroom space will be determined by the number of
employees required within the warehouse. ##/3 2 8175 F [

+ TREEFMIZENEEZEBFEK (2 BE—920%)

<+ Outside the building: truck traffic, staff parking, waste storage ... #EH &)
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2. Warehouse Layout Examples
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U-Shaped Flow

<+ Receiving and despatch are on the same side ... facilitating cross docking.
But can result in congestion if both areas are busy at the same time.

<+ Fastest-moving items are closest to the despatch bay, thus ensuring
minimum travel and the opportunity to combine put-away and retrieval.
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Manufacturing Warehouse Layout
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Straight-Thru Flow
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< There are no issues with congestion but travel distances are
increased and ... increased security and access
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Modular-Spine Design
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Multistory Layouts
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3. Adjacency Planning
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Activity Relationship

FIGURE 10-11 Warehouse activity relationship chart.
Source: Naval Supply Systems Command
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FIGURE 10-12  Activity relationship diagram (heavy lines indicate high
adjacency requirements).
Source: Naval Supply Systems Command
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4. Finding additional space
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m Reduce inventory levels

m Identify slow and non-moving stock

m Change the type of storage medium:
single-deep to double-deep racks

m Consolidation of stock.

m Temporary storage in the yard.
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Summary and Conclusion

< An efficient warehouse layout should reduce the amount of
travel and labour touch points.

< It needs to avoid bottlenecks and cross traffic where
feasible ...

< The whole cube of the building should be utilized and not just
the floor space.

< The idea is to design for the future whilst building for today.
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