Pallet rack basics

From traditional single-deep rack to dynamic, high-density rack systems, pallet racks
are a tool for optimizing the use of cubic space in the warehouse and help to
maximize turnover. However, a rack system that is not attuned to the future needs of
clients, cannot handle a wide range of products/commodities, and is unable to
perform all the required services creates unnecessary operational costs during the
lifetime of the warehouse. Therefore, a good analysis of the requirements and a
sound projection is a must, preferably by independent consultants and not by the
rack supplier.

Pallet racking systems are among the most basic and yet useful materials handling
tools. Variations of these simple steel structures create order and maximize storage
density in a warehouse, making good use of floor space and ceiling height.

Basic pallet rack consists of upright steel frames connected by horizontal steel
beams. Pallets rest on the beams between the upright frames. Two frames and the
corresponding beams form a bay. The number of pallet positions in a bay depends
on the height of the frames and the spacing of the beams.

High-rise storage systems reach heights of 30 meters or more, but a typical rack
height is 6 to 7.5 meters.

The components of the upright frames—their steel posts and cross braces—can
either be bolted together or welded together. Welded frames are more common in the
United States, while bolted construction is more common in Europe.

There are also two choices for connecting frames and beams. Beams can be bolted
to frames, or the two components can snap together using a slotted connection
system.

Rack components can be made of structural steel or of roll-formed steel. Which type
of steel is most suitable for which applications is often a point of discussion within the
rack industry?

Several types of rack are available, from low-density systems that allow easy access
to products to high-density systems that make more efficient use of space but limit
access to what they store.
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Single-deep remains popular, however, because it
permits unimpeded access to every pallet it stores. Additionally, single-deep rack can



be used in a variety of aisle configurations, can be paired with any type of lift truck
and is the least expensive style of rack.

Double-deep rack

As its name implies, double-deep rack stores one pallet load behind another in a rack
structure that's twice as deep as single-deep rack. While doubling storage density,
this design limits access and flexibility.

To access the rear pallet in a double-deep rack system, the front pallet position must
be empty. Double handling is necessary unless pallets are stored on a last-in/first-out
basis. And in most cases, two pallets of the same product are stored in a slot of
double-deep rack, which limits the flexibility of a warehouse's storage space. Putting
away and retrieving loads in the rear position of a double-deep system requires a
deep-reach lift truck.

High-density rack
Drive-in rack

Drive-in rack can be configured to store loads three, four or more deep, creating
extremely dense storage. A drive-in system that stores pallets four high and five
deep, for example, can hold 20 pallets in each bay.

In a drive-in system, lift trucks drive into the front of a storage bay, place a load in the
desired position and then back out. To allow lift trucks into the bays, drive-in systems
are designed without traditional beams placed across the bays. Instead, pallets rest
on rails that run along the insides of the bays, perpendicular to the aisles.

Pallets in a drive-in racking system are stored on a last-in/first-out basis. Each bay is
typically dedicated to a single product, so drive-in rack is best used in warehouses
storing large quantities of the same product.

Drive-in systems severely limit access to products stored in rear positions. As a
result, say experts, this type of storage is best suited for situations in which an entire
bay of products would be moved at once, such as in staging products for shipping.
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Dynamic storage
Gravity flow rack

Gravity flow rack combines a stationary rack structure with skate wheel or roller
conveyor to create a dynamic storage system. Pallets are loaded into the back end of
the rack and then travel down the slightly inclined lane of conveyor until they are
retrieved from the front of the system.

Flow rack systems provide high-density storage by storing products many pallets
deep. Because each layer of flow rack is typically dedicated to a single product, these
systems offer less storage flexibility than selective rack but more flexibility than drive-
in or drive-through rack where an entire bay is dedicated to one product.

Flow rack allows easy rotation of inventory on a first-in/first-out basis, making it a
good choice for storing dated products. It can be used for picking by the piece, carton
or pallet. Many rack manufacturers also offer carton flow rack that stores individual
cartons rather than entire pallets.

Push-back rack

Push-back rack combines a stationary rack structure
with nested carts that move along inclined rails. Pallets
are loaded from the front. The first pallet is placed on
the top cart; when the second pallet is delivered, it

pushes back the first pallet, exposing the second cart, i ~
and so on. | ’ o
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to five pallets deep. Like flow rack, they offer dense
storage without requiring a lift truck to enter the racking
system or requiring an entire bay be dedicated to one  \ested carts moving along inclined rails
product. Unlike flow rack, push-back rack manages g;%ﬁdrgc'isst;;‘gff-out storage in a push-
inventory on a last-in/first-out basis. Push-back rack

requires less space than flow rack because rear access is not necessary.
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Source: Modern Materials Handling

Rack systems and their material handling systems used in fully automated
warehouses were not discussed here, but are becoming more common due to
the increasing costs of land, energy and labor. De specialists of
ColdStoreDesign.com can give advice on these and all the other systems.



	Pallet rack basics
	From traditional single-deep rack to dynamic, high-density r
	Pallet racking systems are among the most basic and yet usef
	High-density rack
	Dynamic storage



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


