
 
 

 



 

Issue: March 2005    

 
 
These guidelines describe the components and the suggested method of construction for the 
companies Deepstor P90  drive-in pallet racking system. 
 
Deepstor P90  is a versatile product that can be built to meet individual requirements whether 
these are in the length, width or height of the equipment being supplied, or in the style of the 
premises in which the product is being installed. It is therefore impracticable to detail specifics for 
all conceivable installation styles. This document therefore makes suggestions recognising that 
where appropriate they be adapted by those with sufficient experience to meet individual 
requirements. 
 

‘SAFETY FIRST’ 
 
If there is any doubt to any of the suggestions made within these guidelines it is important to 
consult the supplier of the equipment. 
 
It is recommended that time be taken to read these guidelines and to familiarise yourself 
with the product prior to attempting to install the  racking. 
 
 
----------------------------------------------------------------------------------------------------------------------------------- 
 
 
The information contained within this manual relates solely to the companies Deepstor P90  
product, it should not be used as the basis for installing any other product, from an alternative 
source. 
 
This manual is the property of the Aker Materials Handling Group of Companies. It must not be 
copied or reproduced without written consent and must be returned upon request. The information 
contained within it must be regarded as confidential and must not be disclosed to any third party. 
 
Whilst the utmost care is taken to ensure the accuracy of the data and design details shown within, 
the company can in no circumstances be held liable for any injuries, expenses or loss incurred 
which could in any degree be attributed to the adoption of such data and design details. 
 
 
Issue Status  March 2005 
 
The following convention has been adopted to assist tracking changes since the previous release 
of the design manual (October 2003). 
 
Revised text within an existing page: Amendments are highlighted. 
Complete new page: New page appears in the top right hand corner of the page. 
Revised/new illustration: Revised/new illustration appears beneath the illustration. 
 
The following pages are either new, or have been revised: 
 
Revised front cover and document headers. 
Contents Pages: 2.  
Section A Pages: A.1. 
Section B Pages: B.1, 5. 
Section E All pages.  
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SECTION A – PRODUCT INTRODUCTION 
 
PRODUCT DESCRIPTION 
 

 
 
Deepstor P90  is the product name for the companies drive-in racking. 
 
Parallel rows of frames are constructed which consist of complete braced frames and single 
uprights spaced at intervals to suit the loading conditions. The rows are spaced left to right by 
means of top ties fitted at the top of each upright. In the front to back direction the rows are 
interconnected by means of pallet rails mounted on arms fitted in the uprights. Stability of the 
complete installation is provided by means of top, back and frame bracing. 
 
The system is so devised that a fork lift truck may enter any of the lanes between adjacent rows of 
frames and either deposit or retrieve palletised loads from the pallet rails. 
 
 
PARAMETERS OF THE SYSTEM 
 
Site Conditions 

The floor must be level.(Limit 15mm between any two points 3000mm or less apart, 
with a maximum difference of 50mm between the highest and lowest points 
within the area of the installation). 

The floor must not be stepped. 
The floor must not slope excessively.(Limit 1 in 500). 
The floor must be solid concrete and NOT Asphalt or  Tarmac. 
The headroom available should be sufficient to swing the frames into position. 
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Block Dimensions 
Deepstor racks are subject to the following criteria: 

The minimum number of lanes left to right is three. 
The maximum dimension front to back is 12,500mm. 
The maximum height is 12,000mm. 
Racks should have a constant height throughout. 

 
Castellated Racks 
Castellated racks are racks that vary in height either front to back, or left to right.  
These are non-standard applications and are covered by special designs which have specific 
bracing requirements to suit the type of castellation. It is important that these requirements are 
strictly adhered to.  
 
Pallet Types  
Deepstor will commonly be used to store one of the following three pallet styles: 
 EUR 800 x 1200mm, handled on the long 1200mm face. 

IND (Fin-pallet) 1000 x 1200mm, handled on the long 1200mm face. 
(The UK) GKN Chep pallet 1000 x 1200mm, handled on the long 1200mm face. 

However it is not just limited to one of these and may accommodate a specialist form of pallet. 
Whatever pallet is used it must be capable of supporting itself (with load) between the beam rails. 
Pallets must be in good condition, and free from damage. Pallets with broken or loose boards 
should not be entered into the system. 
 
Maximum Pallet Dimensions 
Deepstor can accommodate pallets up to: 

2000mm front to back (with load overhangs up to 125mm either side). 
1800mm left to right (with load overhangs up to 125mm either side). 
3000mm in height. 
1500kg weight (pallet and load combined). 

For left to right overhangs greater than 50mm, the pallet needs to be taller than 150mm. 
 
Pallet Load Stability 
The stability of the load on the pallet is important. Ideally loads will be shrink-wrapped or banded in 
preference to lose stacking. There should not be any loose wrapping or banding on the bottom of 
the pallet. Interlocking of individual items is better than an un-structured placement.  
Ideally loads should be perpendicular and not lean, however this is rarely practical and the 
following deviation is acceptable: 
 Pallet height up to 2000mm: Max. 1% of the pallet height. 
 Pallet height between 2000 and 3000mm: Max. 20mm.  
 
Operating Environment 
Dry internal conditions with a solid concrete floor. 
 
Temperature Range 
-35° to +35°c, although temperatures within 5°c either side of zero, and those where moisture is 
likely to be present  should be given a protective finish, ie galvanising. 
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SECTION B – COMPONENT INDENTIFICATION 
 
This section of the guidelines identifies the different components used in the construction of 
Deepstor P90   drive-in pallet racking.  
 
Subsequent sections then detail where and how these components are used.  
 
Frames, beams and uprights can be supplied in varying sizes and duties to meet the individual 
load carrying requirements of each application. The exact specification of these components will be 
supplied with the rack material and it is important that the correct components are used in 
constructing each rack. 
 
FRAME COMPONENTS 
 

 
 
 

 
 
 

 

 
 
Frames 
Height (H) and Width (W) dimensions to suit 
individual applications. 
 
Comprising the following components: 
#1 = two uprights 
#2 = bracing 
#3 = two baseplates 
Each frame assembly requires 2 uprights. 
 
 
 
 
Uprights 
Length(L), width and grade to suit application. 
 
Choice of upright width either 90mm (as 
shown), 100mm 120mm, 130mm or 150mm. 
Choice of upright grade (material thickness). 
The grade is stamped on the upright section. 
 
 
 
 
 
Bracing 
Channel section with fixing holes at ends. 
Length (L) dimension = hole centres. 
 
Bracing lengths and location are detailed 
within the “Frame Assembly Schedule”. 
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FRAME COMPONENTS (continued)  
 

 
 
 

 
 
 
BRACING COMPONENTS 
 

 
 
 

 

 
 
 
Baseplate and Levelling Plates 
Baseplates styles vary according to upright 
width. 
 
Levelling plates locate under the baseplate to 
allow for uneven floors. 
 
Baseplates fixed to the floor with floor fixings. 
 
 
 
 
 
Floor Fixing 
Used to secure the racking to the floor. 
 
All uprights must be fixed to the floor. 
 
 
 
 
 
 
 
 
 
 
Top Channel - Hooked 
Used to space frame walls apart in standard 
clear entry bays. 
 
Bolt into position with two M8x25 bolts and 
nuts with M10 washers. 
 
 
 
 
 
 
 
Top Channel – Bolted 
Used to space frame walls apart in non-
standard clear entry bays. 
 
Bolt into position with four M8x25 bolts and 
nuts with M10 washers. 
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BRACING COMPONENTS (continued)  
 

 
 
 

 
 
 

 
 
 
 
 
 
 
Bracing layouts are shown later within these 
guidelines. 
 
 

 
 
 
Top Bracing 
Used to form cross bracing, each section of 
the cross is made up of a long and short 
section bolted together. 
 
 
 
 
 
 
 
 
 
Top Angle Bracing 
Bolted to the top channels the angles run 
front to back spacing the frames apart in 
braced bays. 
 
 
 
 
 
 
 
 
Back Bracing 
Used to form cross bracing, each section of 
the cross is made up of a long and short 
section bolted together. 
 
 
 
 
 
 
 
 
Top and Back Bracing 
The braces are bolted into position allowing 
the two ends with multiple holes to overlap. 
Each set of holes are at different pitches to 
ensure that at least one set of holes always 
aligns permitting the desired length to be 
achieved. 
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BAY COMPONENTS 
 

 
 
 

 
 
 

 
 
 

 

 
 
 
Support Arm (with automatic safety lock) 
Support arms are available in both Left and 
Right hand versions. 
Safety locks are fitted on installation. 
Arms on the front uprights should also be 
bolted into position with an M8x25 bolt + nut. 
 
 
 
 
 
 
 
Support Arm (with hook safety lock) 
Support arms are available in both Left and 
Right hand versions. 
Safety locks are fitted on installation. 
Arms on the front uprights should also be 
bolted into position with an M8x25 bolt + nut. 
 
 
 
 
 
 
Pallet Rail 
Two rails, one either side of the lane are used 
to support the pallets being stored. 
Rails are supported on the arms illustrated 
above. 
 
 
 
 
 
 
 
 
Pallet Rail Splice 
On long lanes, splices are used to join two 
sections of rail together. 
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SAFETY EQUIPMENT COMPONENTS  
 

 
  Revised illustration 
 

 
 
 

 
 
 

 
 

 
 
 
Column guard 
Helps protect the front upright from accidental 
damage, and is used to attach the front edge 
of the column guard rail. 
 
 
 
 
 
 
 
 
 
Column Guard Rail 
Either steel or wooden guard rail, used to 
help protect the base of the uprights with 
each storage lane. 
 
 
 
 
 
 
 
 
Column Guard Rail Fixing Bracket 
Used to attach the rail to the upright. 
 
 
 
 
 
 
 
 
 
 
Column Guard Rail Fish Plate 
On long lanes, fish plate are used to splice 
two sections of steel guard rail together. 
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SAFETY EQUIPMENT COMPONENTS  
 

 
 
 

 
 
 

 
 
 

 
 
 
Pallet Guide-in 
A visual aid for the fork lift truck operators to 
align the pallets before placement. 
 
The guides are bolted directly to the support 
arms. 
 
Not to be used below the height of 2000mm. 
 
 
 
 
 
Pallet Stop – Floor Level 
A floor mounted steel angle used to help 
protect the back bracing in braced bays, and 
to aid the placement of floor level pallets. 
 
 
 
 
 
 
 
 
Pallet Stop – Raised Levels 
Used to help protect the back bracing at 
raised pallet levels. 
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SECTION C – CONSTRUCTION GUIDELINES 
 
This is a guide to the considerations that must be taken into account when installing Deepstor P90  
Drive-In pallet racking.  
 
Whilst it is important to install the racking accurately and in an efficient manner, it is of greater 
importance to achieve this in a safe environment. 
 
Deepstor P90  is a versatile product that can be built to meet individual requirements whether 
these are in the length, width or height of the equipment being supplied, or in the style of the 
premises in which the product is being installed. It is therefore impracticable to detail specifics for 
all conceivable installation styles. This document therefore makes suggestions recognising that 
where appropriate they be adapted by those with sufficient experience to meet individual 
requirements. 
 
If there is any doubt to any of the suggestions made within these guidelines it is important to 
consult the supplier of the equipment. 
 
 
 
To work safely, efficiently and within latest Health and Safety legislation which is continually 
developing, a “Method Statement” should be prepared.  
 
Method Statements 
 
These are detailed statements listing the procedures for installing the racks, and need to be 
specific to the individual system and circumstances under which it is being installed. 
Prepared in association between the rack ‘designer’ and the relevant ‘construction department’ the 
statement should include such items as: 
 
 Installation Method 
 Sequence of Build 
 Site Handling Equipment 
 Personal Safety Equipment 
 Risk Assessments 
 
Whilst each statement is specific, they do follow a common format, allowing them to be generated 
from a set of generic standards.  
 
The document needs to be prepared and issued prior to commencement of works. 
 
All ‘reasonably practical’ measures should be taken to make the work environment a safe a place 
as possible. With modern advances in the types and availability for equipment it should be possible 
to eliminate much of the need to climb the racks. Climbing racks should be considered a  
‘last resort’, and must only be carried out according to the method statement using appropriate 
harnesses and ensuring the rack stability is adequate to withstand any required harness loading. 
 
The following section gives an insight into some of the typical considerations that go to make up a 
method statement. 
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Typical Construction Considerations 
 
First Aid and Emergency Procedures 
Provision of a suitably equipped first aid box, with a proficient approved First Aider 
Awareness of clients fire alarm and evacuation routes and procedures. 
 
Risk Assessments 
In preparing these associated risks can be highlighted, and the necessary steps taken to reduce 
the risks to acceptable levels. They should consider all tasks necessary to complete the build, the 
equipment being used, and any hazardous substances being handled, ie. chemical, paints, fuels 
etc. 
 
Personal Protective Equipment 
This could include, but not limited to: 
 Hard hat. Safety boots or shoes. 
 Riggers gloves. High visibility vest. 
 Safety goggles. Safety harness. 
 Work wear. Ear defenders. 
 
Site Access and Handling Equipment  
This could include, but not limited to: 
 Hand pallet truck (HPT). Trolleys 
 Fork lift truck(s) (FLT). Surveying equipment 
 Power tools. Access towers 
 Hand tools. Scissor Lifts 
 Specialist frame lifting equipment 
 
Site Survey 
A full survey should be undertaken prior to the supply of material to site, with the intention of 
producing a detailed installation layout. This will include, but not limited to: 
 Full plan layout, noting doorways, building columns, existing traffic routes etc. 
 The type of floor, ie. concrete etc. and its apparent level. 
 Headroom 
 Any obstructions such as manhole covers, overhead pipe work, power points etc. 
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Measuring and Marking Out Site 
This should be undertaken at the beginning of each phase of the erection, using datums provided 
on the installation layout. Checks should be made at this early stage to ensure the racking fits the 
building. 
 
Use a Chalk line to mark out the site. 
 

 
 
Each upright location should be clearly marked on the floor, and its level taken to find the highest 
point under the rack. The remainder of the installation will have their uprights packed with levelling 
plates to match this highest point . 
 
Delivery and Unloading of Material 
Deliveries will be made by suitable road vehicle, with attention being paid to the appropriate type of 
handling equipment required to unload. Are there any restrictions on access? Is it possible for 
vehicles to enter the building? 
 
Erection Tolerance 
The tolerances to which the racks should be installed are contained later within these guidelines. 
 
Demarcation Areas 
Work areas should be clearly marked warning that construction work is in progress, paying 
particular attention to such hazards as ‘drop zones’, ‘hard hat areas’ etc. 
 
Load Notices 
These should be supplied with the rack material for fitting at regular intervals, in prominent 
positions where they are clearly visible to both pedestrians and fork truck drivers. 
 
Commissioning, Inspection and Hand Over 
Following commissioning, an inspection should be carried out prior to obtaining the clients 
authorised signature and ‘Completion Certificate’. 
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Completion Certificate 
The following is an example of a typical “Completion or Contract Takeover Certificate” that should 
be obtained from the client indicating his approval and acceptance that the installation has been 
successfully completed in accordance with the contract specification and documentation. 
 
 

  Job No.: Customer's Name:

  Signed:   Date:

  Name:   Position:

  (For and on behalf of Dexion Limited)
  Signed:   Date:

  Name:   Position:

  For and on behalf of:

  (Customer's authorised representative - signing does not affect your statutory rights)

Slotted Angle Rolled Edge Shelf SelectaFlo Twin Track Roller
Speedlock P90 Deepstor Full Width Roller Conveyors - Mech
Impex Spandex Shelving Push Back Rack Conveyors - PLC
Clearspan 2 Stordex Protex Conveyors - Softw
Mobile S 90 Shelving

Tel: Fax:

REASON(S) FOR NON-ACCEPTANCE OF CONTRACT TAKEOVER C ERTIFICATE

DEXION NON-ACCEPTANCE CONTACT & DATE

PRODUCT CHECKLIST(S) AS PER ATTACHED

We certify that the above Contract has been completed in accordance with the requirements of the specification,
subject to any exceptions detailed below, and we confirm that the installation was taken over by us on this date.

EXCEPTIONS (WHERE APPROPRIATE)

CERTIFICATION

Date:  Area Site Manager:

INSTALLATION DESCRIPTION

Contract Takeover Certificate

  DEXION LIMITED

 Contractor:

 Address:
 Originator:
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Frame Sub-Assembly 
 
A jig frame is assembled in accordance with the “Frame Bracing Schedule”. All the fixings are 
tightened and the jig frame is checked for squareness. This frame is then laid on a flat bed made 
up from convenient materials, usually bundles of beams or stacks of wooden pallets, at 
comfortable working height. This frame then forms a template on which all subsequent frames are 
assembled. 
All the component parts that are required for the frame assembly are then sited at convenient 
positions around the jig. 
 
The assembly routine of all frames can be broken down into the following operations: 
a) Place the uprights on the jig. 
b) Fit the foot plates but leaving the nuts and bolts finger tight. 
c) Lay out the horizontal and diagonal bracing in-between the uprights in the same pattern as 

the initial frame. 
d) Fit the bracing using the correct nuts, bolts and spacers, leaving them all finger tight. 
e) Tighten all the nuts and bolts using an impact wrench. (Torque setting 22Nm). 
f) The completed frame is then lifted from the jig using an appropriate lifting method and 

placed on a stack. 
 

 
 
Suggestion for a frame assembly jig. 
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Build Procedure 
 
Once sufficient frames have been assembled the first racks can be stood. 
There are two basic sequences for standing a Deepstor P90  rack. These are: 
 
Whichever sequence is most appropriate it is important that no more than TWO lanes are stood 
before the initial sets of bracing are installed. This bracing provides the rack with necessary 
stability and helps to align the structure.  
 
One: From the back working forwards to the front 
The frames at the rear of the installation will be stood, followed by the next set of uprights/frames, 
progressing towards the front. 
 
Two: From one side working towards the other side 
The first external ‘wall’ of side frames will be stood, followed by the adjacent internal side ’wall’, 
and so on across the installation. 
 
 
Each method has its advantages, and the choice of sequence will be dependent upon: 
 Size of installation, depth, width and height. 
 Available headroom. 
 Available access around the installation. 
 Phasing of the installation. 
 
The job specific ‘Method Statement’  prepared by the designer and construction department will 
detail the appropriate sequence for each individual installation. This will detail when to stand the 
frames, when to apply the beam rails and top ties, and when to fix down. 
 
 
Installation of the bracing 
No more than TWO lanes of racking should be stood before the bracing is fitted. This bracing will 
stabilise the structure during the remaining build, and provide alignment from which the 
subsequent structure will follow. 
Back bracing and top bracing are fitted within the same lanes, and should be detailed within the 
installation information pack. 
 
1. Erect the initial TWO lanes of Deepstor P90. 
2. Install the back braces, and tighten them until the rear uprights are plumb. 
3. Move the plumb line to the upright where the rear top brace will be fixed (either upright no. 

2, 3 or 4 from the back). 
4. Install the rear top brace set, and tighten evenly, a little at a time, until the uprights are 

plumb. 
5. Install the central stability brace set. 
6. Move the plumb line to the next pair of uprights and repeat the procedure. 
7. When the top braces are fixed and the racking square, continue with next storage lanes. 
 
Do not over tighten the braces. 
 
A useful tool for tightening the braces is a ‘customised’ large screw driver that can be inserted 
through the holes in the vernier braces to align and tighten the sections. 
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Building Hints 
 
Frame Orientation The free ends of the bottom horizontals always point towards the operating 

aisle. 
 

 
 
Levelling Plates These should be of the same style as the rack baseplate. They must never 

be used to form a stack higher than 80mm. When the stack exceeds 40mm 
all levellers should be tack welded together. 

 

 
 
 
 



 

Issue: March 2005 Section D – Assembly Details  Page D.1  

 
SECTION D – ASSEMBLY DETAILS 
 
The following pages give the assembly details for the various Deepstor P90  components and 
accessories. 
 
Where appropriate reference should be made to the separate schedule pages for the number of 
components required and their positioning, i.e. ‘Frame Assembly’, ‘Top Bracing’, and ‘Back 
Bracing’. 
 
 
ASSEMBLY DETAIL – UPRIGHT / ARM / PALLET RAIL 
 

 
 
A. Fit the arms at the desired height by hooking them onto the upright.  
 
B. Fit the safety lock. 
 
C. Support arms on the front uprights should also be secured with an M8x25mm nut and 

bolt. 
 
D. Position the pallet rail on the arms securing the rail with two M6x16mm nuts and bolts 

per arm 
 
E. Check and ensure all connections are secure. 
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ASSEMBLY DETAIL – PALLET RAIL SPLICE 
 

 
 
A. Pallet rails can only be spliced between uprights. The joint should be positioned 

between 200 and 400mm from the front face of an upright 
 
B. The splice section is positioned behind / inside the pallet rail. 
 
C. The top flange is secured with four M6x16mm nuts and bolts as shown above. 
 
D. The bottom flange is secured with four M6x16mm nuts and bolts as shown above. 
 
E. The front face is secured with four M10x25mm nuts and bolts as shown above. 
 
F. Check and ensure all connections are secure. 
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ASSEMBLY DETAIL – TOP BRACING 
 

 
 
A. Top bracing and back bracing are always positioned within the same bays. 

The bracing layouts will depend on the size and load capacity of the installations and 
will be detailed with the supply of material. 

 
B. The procedure for installing the bracing is described in detail on page C.5. 
 
C. The top angles are bolted to the top channels using M10x25mm nuts and bolts. 

The recommended lengths of top angles are detailed within the ‘top bracing schedule’ 
later in this publication. When two or more angles are used they must overlap each 
other by at least 250mm. Use two M10x25mm nuts and bolts for each overlap splice. 

 
D. The top bracing is installed in the form of crosses with each section of the cross made 

up of a long and short section bolted together. 
 
E. Each section of bracing is bolted into position allowing the ends with multiple holes to 

overlap. Each set of holes are at different pitches to ensure that at least one set of 
holes always aligns permitting the desired lengths to be achieved. Use an M10x25 nut 
and bolt to join the two sections together. 

 
F. Check and ensure all connections are secure. 
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ASSEMBLY DETAIL – BACK BRACING 
 

 
 
A. Top bracing and back bracing are always positioned within the same bays. 

The bracing layouts will depend on the size and load capacity of the installations and 
will be detailed with the supply of material. 

 
B. The procedure for installing the bracing is described in detail on page C.5. 
 
C. The back braces are bolted direct to the rear frame uprights. The position of these 

bracing panels depends on the height of the rack and are detailed within the ‘back 
bracing schedule’.  

 
D. The back bracing is installed in the form of crosses with each section of the cross made 

up of a long and short section bolted together. 
 
E. Each section of bracing is bolted into position allowing the ends with multiple holes to 

overlap. Each set of holes are at different pitches to ensure that at least one set of 
holes always aligns permitting the desired lengths to be achieved. Use an M10x25mm 
nut and bolt to join the two sections together, and M10x25mm nuts and bolts with 
washer to connect the braces to the uprights. 

 
F. Check and ensure all connections are secure. 
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ASSEMBLY DETAIL – COLUMN GUARD & COLUMN GUARD RAIL 
 

 
 
A. Position the guard rail assemblies after the racking has been fixed down. 
 
B. Position and fix the front column guard using a template when available. 
 
C. Bolt the guard rail to the column guard using an M10x25mm nut, bolt and washer. 
 
D. When guard rails are on both sides of the upright (i.e. with internal frames) the rails are 

clamped together with a bolt that passes through both profiles as close to the upright 
as possible. 

 
E. When a guard rail is on only one side of an upright (i.e. with external frames) the rail is 

fixed with a bracket to the upright. Use two M10x25mm fixings for the bracket to the 
upright and one into the rail profile. 

 
F. Use four M10x25mm nuts and bolts for the rail fish plate when splicing rails together. 

Any splice must be positioned between uprights. 
 
G. Check and ensure all connections are secure. 
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ASSEMBLY DETAIL – PALLET GUIDE-IN 
 

 
 
A. Guide-ins should never be used below the height of 2000mm. 
 
B. Secure the guide-in with two M10x25mm nuts and bolts to the front face of the support 

arms. 
 
C. Check and ensure all connections are secure. 
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ASSEMBLY DETAIL – PALLET STOP FLOOR LEVEL 
 

 
 
A. As a minimum these angle pallet stops are fitted within all back braced bays. As an 

option they may also be fitted within all remaining bays. 
 
B. Position the angle section 65mm back from the front face of the rack uprights. 

Use three floor fixings per angle section. 
 
C. Check and ensure all connections are secure. 
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ASSEMBLY DETAIL – PALLET STOP RAISED LEVEL 
 

 
 
A. These pallet stops are only positioned at raised levels 
 
B. Secure with two M10x25mm nuts, bolts and washers. 
 
C. Check and ensure all connections are secure. 
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SECTION E – FRAME ASSEMBLY SCHEDULE 
 
INTRODUCTION  
 

 
 
Component Parts  Frame assembly detail shown above. 

 
The following components are required for a complete frame. 

 #1. Uprights. ( either 90mm, 100mm, 120mm, 130mm or 150mm wide). 
 #2. Channel Bracing, 
 #3. Baseplates. 
 Spacer Tube, Nuts and Bolts, and Splices as required. 
 
Frame Heights  (H) Upright types 90, 100 and 120mm. 

Pregalvanised finish (maximum upright length 12000mm) 
 Painted finish (maximum upright length 7000mm) 

 
Upright types 130 and 150mm. 
Pregalvanised finish (maximum upright length 14000mm) 

 
Frame Widths (W)  Upright types 90, 100 and 120mm.  

Frame widths 600, 800, 900, 1000, 1100, 1250, 1500 and 1700mm. 
 
Upright types 130 and 150mm.  
Frame widths 750, 850, 1000, 1150, 1250, 1500, 1750, and 2000mm. 

 
Bracing Schedule  The following pages detail the bracing lengths according to the frame width 

and upright type and illustrate the number and location of these braces for 
all frame heights. 
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FRAME BRACING ORIENTATION (uprights 90, 100, and 12 0mm) 
 

 
 
Bracing Section  35 x 25mm channel section. 
 
Bracing Orientation  The frame bracing orientation differs between the two smaller uprights and 

the larger 120mm upright. 
The 90 and 100mm upright bracing is fixed through the web of the section, 
whilst the 120mm upright bracing fixes through both flanges of the section. 

 
90 & 100mm Frames   The open side of the frame bracing channel faces towards the side. 

This open side should generally always face outward from the frame as 
shown in #3 above. However on the first and last braces where there is 
only one section at the node point (#1) it is necessary to use a spacer to 
pack out the connection, this means that these braces must be reversed so 
that the open side faces inwards, #1 and #2 as shown. 
This reversing of the bracing only applies to the first and last braces. 

 
120mm Frames  The open side of the frame bracing channel is always positioned facing 

towards the floor. 
At node point #1 as spacer is used to pack out the connection. 
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  New page 
FRAME BRACING ORIENTATION (uprights 130 and 150mm) 
 

 
 
Bracing Section  50 x 40mm channel section. 
 
Bracing Orientation  The frame bracing orientation differs between the two upright sections. 

The 130mm upright bracing is fixed through the web of the section, whilst 
the 150mm upright bracing fixes through both flanges of the section. 

 
130mm Frames   The open side of the frame bracing channel always faces towards the side, 

as indicated at #1 and #2 above. 
At node point #1 a spacer is used to pack out the connection. 

 
150mm Frames  The open side of the frame bracing channel is always positioned facing 

towards the floor. 
At node point #1 a spacer is used to pack out the connection. 
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FRAME BRACING SCHEDULE  
 
The following pages detail the bracing requirements for Deepstor P90  frames.  
 
The following tables are included: 
 
Table 1:  Channel Bracing Lengths for Frames type 90 Upright. 
 
Table 2:  Channel Bracing Lengths for Frames type 100 and 120 Upright. 
 
Table 3:  Frame Bracing Schedule for Unspliced Frames 

Upright types 90/100/120. Frame heights 2000 to 12000 in 500mm increments. 
 
Table 4:  Channel Bracing Lengths for Frames type 130 and 150 Upright. 
 
Table 5:  Frame Bracing Schedule for Unspliced Frames 

Upright types 130/150. Frame heights 2000 to 14000 in 500mm increments. 
 
 
Notes: 
 
Fixings:  Fixings should be tightened to a Torque setting of 22Nm. 
 
Bracing holes:  The first bracing hole on the 90mm upright is 14mm from the end. This dimension 

is actually 15mm for the 100, 120, 130 and 150mm uprights. For simplicity the 
charts make no differentiation between the two dimensions, and use the 114mm 
dimension. 

 
Bracing section:  Minimum section sizes apply for each type of upright, these are: 

90mm uprights = 35x25mm section, minimum 1.3mm ‘R’ type bracing. 
100mm uprights = 35x25mm section, minimum 1.3mm ‘R’ type bracing. 
120mm uprights = 35x25mm section, minimum 1.5mm ‘H’ type bracing. 
130mm uprights = 50x40mm section, minimum 1.5mm thick. 
150mm uprights = 50x40mm section, minimum 1.5mm thick. 
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TABLE 1:  -  Channel Bracing Lengths for Frames Type 90 Upright . 
 
 

Frame Horizontal ‘A’  Diagonal ‘B’  Diagonal ‘C’  
Width   600mm gate  800mm gate  

 Hole centres  Hole centres  Hole centres  
    

600 480 768.4 933.0 
800 680 906.9 1050.0 
900 780 984.1 1117.3 

1000 880 1065.1 1189.3 
1100 980 1149.1 1265.1 
1250 1130 1279.4 1384.5 
1500 1380 1504.8 1595.1 
1700 1580 1690.1 1771.0 

 
 All dimensions in mm. 

Overall length of section = Hole centres + 40mm. 
#1 = for height to first horizontal refer to frame bracing schedule. 
#2 = for height above top diagonal refer to frame bracing schedule. 
 
For the quantity of each bracing type refer to the schedule on the following page. 

 
 

 
  Revised illustration 
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TABLE 2:  -  Channel Bracing Lengths for Frames Type 100 and 120  Upright . 
 
 

Frame Horizontal ‘A’  Diagonal ‘B’  Diagonal ‘C’  
Width   600mm gate  800mm gate  

 Hole centres  Hole centres  Hole centres  
    

600 438 742.9 912.1 
800 638 875.8 1023.3 
900 738 951.1 1088.4 

1000 838 1030.7 1158.6 
1100 938 1113.5 1232.8 
1250 1088 1242.5 1350.5 
1500 1338 1466.4 1558.9 
1700 1538 1650.9 1733.6 

 
 All dimensions in mm. 

Overall length of section = Hole centres + 40mm. 
#1 = for height to first horizontal refer to frame bracing schedule. 
#2 = for height above top diagonal refer to frame bracing schedule. 
 
For the quantity of each bracing type refer to the schedule on the following page. 

 
 

 
  Revised illustration 
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TABLE 3:  -  Frame Bracing Schedule for ‘Unspliced’ Frames  
 Upright types 90/100/120. Frame heights 2000 to 12 000 in 500mm increments. 
 

Frame Height No. No. of No. of Bracing Unsupp’t Upright 
Height to first of 600mm 800mm height leg at Length 

 horiz’l horiz’ls gates gates at top top  
        

‘H’  #1 ‘A’  ‘B’  ‘C’  #2  ‘H’  
        

2000 114 1 3 0 86 686 2000 
2500 114 1 1 2 186 986 2500 
3000 114 1 2 2 86 886 3000 
3500 114 1 4 1 186 986 3500 
4000 114 1 5 1 86 886 4000 
4500 114 1 3 3 186 786 4500 
5000 114 1 4 3 86 686 5000 
5500 114 1 6 2 186 986 5500 
6000 114 1 7 2 86 886 6000 
6500 114 1 5 4 186 986 6500 
7000 114 1 6 4 86 886 7000 
7500 114 1 8 3 186 986 7500 
8000 114 1 5 6 86 886 8000 
8500 114 1 7 5 186 986 8500 
9000 114 1 8 5 86 886 9000 
9500 114 1 6 7 186 986 9500 

10000 114 1 7 7 86 886 10000 
10500 114 1 9 6 186 986 10500 
11000 114 1 10 6 86 886 11000 
11500 114 1 8 8 186 986 11500 
12000 114 1 9 8 86 886 12000 

 
 
#  =   The height to first horizontal is 114mm for the 90mm upright, this dimension is actually 

115mm for the 100 and 120mm wide uprights, with the top bracing heights 
correspondingly 1mm less. 
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  New page 
TABLE 4:  -  Channel Bracing Lengths for Frames Type 130 and 150  Upright . 
 
 

Frame Horizontal ‘A’  Diagonal ‘B’  Diagonal ‘C’  
Width   700mm gate  950mm gate  

 Hole centres  Hole centres  Hole centres  
    

750 588.0 914.0 1117.0 
850 688.0 982.0 1173.0 

1000 838.0 1092.0 1267.0 
1150 988.0 1211.0 1371.0 
1250 1088.0 1294.0 1444.0 
1500 1338.0 1510.0 1641.0 
1750 1588.0 1735.0 1850.0 
2000 1838.0 1967.0 2069.0 

 
 All dimensions in mm. 

Overall length of section = Hole centres + 40mm. 
#1 = for height to first horizontal refer to frame bracing charts. 
#2 = for height above top diagonal refer to frame bracing charts. 
 
For the quantity of each bracing type refer to the schedule on the following page. 
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  New page 
TABLE 5:  -  Frame Bracing Schedule for ‘Unspliced’ Frames  
 Upright types 130/150. Frame heights 2000 to 14000  in 500mm increments. 
 

Frame Height No. No. of No. of Bracing Unsupp’t Upright 
Height to first of 700mm 950mm height leg at Length 

 horiz’l horiz’ls gates gates at top top  
        

‘H’  #1 ‘A’  ‘B’  ‘C’  #2  ‘H’  
        

2000 115 1 1 1 235 1185 2000 
2500 115 1 2 1 35 985 2500 
3000 115 1 0 3 35 985 3000 
3500 115 1 2 2 85 1035 3500 
4000 115 1 0 4 85 1035 4000 
4500 115 1 2 3 135 1085 4500 
5000 115 1 0 5 135 1085 5000 
5500 115 1 2 4 185 1135 5500 
6000 115 1 0 6 185 1135 6000 
6500 115 1 2 5 235 1185 6500 
7000 115 1 0 7 235 1185 7000 
7500 115 1 1 7 35 985 7500 
8000 115 1 3 6 85 1035 8000 
8500 115 1 1 8 85 1035 8500 
9000 115 1 3 7 135 1085 9000 
9500 115 1 1 9 135 1085 9500 

10000 115 1 3 8 185 1135 10000 
10500 115 1 1 10 185 1135 10500 
11000 115 1 3 9 235 1185 11000 
11500 115 1 1 11 235 1185 11500 
12000 115 1 2 11 35 985 12000 
12500 115 1 4 10 85 1035 12500 
13000 115 1 2 12 85 1035 13000 
13500 115 1 4 11 135 1085 13500 
14000 115 1 2 13 135 1085 14000 

 
 

All dimensions in mm. 
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SECTION F – TOP BRACING SCHEDULE 
 

 
 New illustration 
The above illustration shows a typical ‘Top Bracing’ arrangement, made up of: 

Top Angles, running from front to back and bolted to the top channels, and 
Top Braces, laid out in pairs and bolted through the top angle/brace connections. 

 
TOP ANGLE LENGTHS for Euro-pallets (800 X 1200) 

 
 No. TOP ANGLES REQUIRED 

No. PALLETS DEEP 2100mm 3400mm 4250mm 
2 2   
3  2  
4  2  
5   2 
6 2 2  
7 2  2 
8  2 2 
9   4 

10 2 2 2 
 
TOP ANGLE LENGTHS for Industrial pallets (1000 X 12 00) 

 
 No. TOP ANGLES REQUIRED 

No. PALLETS DEEP 2100mm 3400mm 4250mm 
2 2   
3  2  
4   2 
5 2 2  
6  4  
7  2 2 
8 2 2 2 
9 2 2 2 

10  2 4 
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TOP BRACING SCHEDULE (Continued). 
 
 
RACK BRACING REQUIRMENT 
The bracing requirement varies according to the size of the rack and the load that it is carrying. 
This requirement will have been established during the design of each rack. 
 
The rack designer should provide the installation team with a sketch of the rack indicating; 

The number of lanes within the length of the rack. 
The number, and location of top bracing sets, and the width of each set. 
The number of panels front to back within each set, and the span of these panels. 

 
The Top Bracing  and Back Bracing  should be located in the same lanes. 
 
 
TOP BRACING 
There are five basic layouts for the top bracing, these are illustrated on the following page; 
Two lanes by two frames/spaces. 
Two lanes by three frames/spaces.     Including extra top angle, front to back, on side of central stability bracing. 
Two lanes by one frame/space. 
One lane by three frames/spaces. (Always used in pairs or fours). 
One lane by two frames/spaces. (Always used in pairs or fours). 
 
Note: 
The top and back bracing is used in two lane units, up to a depth to width ratio of 2.5. 
The top and back bracing is used in four lane units, when the two lane units exceed a depth to 
width ratio of 2.5. 
 
These simple configurations may be used in multiples to brace larger installations. 
It may be necessary to overlap the top bracing by one lane or frame/space to achieve the 
necessary configuration. 
Examples are provided demonstrating typical one, two and three frame/space bracing layouts. 
 
 
CENTRAL STABILITY BRACING 
When using a two lane wide bracing layout, it is necessary to include an additional single bracing 
panel to tie the central uprights into the overall top bracing layout. This panel is located in the 
frame / space at the back of the rack.  
Each set of two lane wide bracing requires a central stability bracing panel. 
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TOP BRACING SCHEDULE (Continued). 
 
Example of the different bracing layouts. 
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TOP BRACING SCHEDULE (Continued).  
 
Example of a Two lane wide by One frames/spaces  bracing arrangement. 
Note the inclusion of the Central Stability Bracing within the frame/space at the back of the rack. 
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TOP BRACING SCHEDULE (Continued).  
 
Example of a Two lane wide by Two frames/spaces  bracing arrangement. 
Note the inclusion of the Central Stability Bracing within the frame/space at the back of the rack. 
If the bracing pattern requires an overlap it should always be positioned at the front of the rack. 
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TOP BRACING SCHEDULE (Continued).  
 
Example of a Two lane wide by Three frames/spaces  bracing arrangement. 
Note the inclusion of the Central Stability Bracing within the frame/space at the back of the rack. 
If the bracing pattern requires an overlap it should always be positioned at the front of the rack. 
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SECTION G – BACK BRACING SCHEDULE 
 

 
 
The Top Bracing  and Back Bracing  should always be located in the same lanes. 
 
The following schedules provide the relevant ‘X’ and ‘Y’ dimensions for each frame height. 
It may be necessary to adjust the panel heights slightly if the top channel positions clash with the 
pallet rail support arms. Where this happens the panels should be adjusted to the nearest available 
positions. 
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BACK BRACING SCHEDULE (Continued). 
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BACK BRACING SCHEDULE (Continued). 
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BACK BRACING SCHEDULE (Continued). 
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SECTION H – RACK ERECTION TOLERANCES 
 
Racks should be installed to the following Drive-In tolerances. 
 

 
 
 
These tolerances are measured prior to loading. 
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Drive-In Erection Tolerances 
 
SEMA and INSTA publish the following erection tolerances, which differ slightly with respect to the 
front to back, and left to right plumb of the upright. You should work to the relevant code applicable 
within the country/market that the installation is being built. 
 
 
Ref. Description (n = No of lanes) SEMA INSTA 

 

 Horizontal Tolerances 

A Maximum variation in individual lanes ± 3mm ± 3mm 

A Total deviation in rack length cumulative per lane ± 2mm/n ± 2mm/n 

B Frame alignment in any run, front to rear ±4mm ±4mm 
 (measured at top and bottom) 

C Maximum out of plumb upright perpendicular to the planes 1/500 1/350 
 of the upright frame  

D Rack depth ± 5mm/frame ± 5mm/frame 

G Maximum form imperfection of upright with regard 1/1000 1/1000 
 to the theoretical longitudinal upright axes x or y 

H Maximum out of plumb of upright in the plane of the 1/500 1/350 
 upright frame  
 
 
Ref Description 
 

 Vertical Tolerances 

L Maximum deviation of side arm level with regard to ±1/250 ±1/250 
 top of base plate level 

M Maximum variation of pallet support levels between ±6mm ±6mm 
 both sides of pallet 
 
 
These tolerances are measured prior to loading. 
 
 
 


