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Paper is handled 10-20 times from when it leaves the paper mill to when it is put on to the press. Every 
manipulation of rolls and pallets carries a risk of accidents and damage. Paper is a demanding cargo 
with a high economic unit value, requiring specialised and correctly maintained techniques, tools and 
facilities for handling, logistics, storage and preparation for printing.

This best practice guide is a tool dedicated to reduce the risks of accidents, economic and environmental 
degradation across the paper value chain. It is structured into 11 easy to use modules:

        ”Optimised Paper 
Handling & Logistics”

best practice guide

The 270-page book would normally sell at a cover price of 250 € / $280. Thanks to the support of 
our project partners we are able to make it available as a FREE e-book. Participating organisations 
believe that price should not be a barrier to access best practices. Available 25 January 2017. 
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IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact

12   Inspect, Report, Evaluate & Repair

OPTIMISED PAPER HANDLING & LOGISTICS

CONTENTS

TAKING DELIVERY 

INCOTERMS® FOR DELIVERY

DAMAGE REASONS AND CODES 

6 Report — Repair or Reject?

7 Evaluation

TYPE OF ROLL DAMAGE

8 01 Edge Damage

9 02 Side Damage

 03 End Damage

10 04 Wrapper Damage/Broken Pallet Base    

 05 Core Damage

 06 D eformation/Out-of-Roundness

11 07 Water Damage

 08 Dirt & Contamination

12 Other Handling Damage Issues

TYPES OF SHEET DAMAGE

14 01 Edge Damage

 02 Side Damage

 03 End Damage

 04 Broken Pallet Base    

 06 Deformation 

15 07 Water Damage

 08 Dirt & Contamination

16 Tolerance Guidelines (06)

Inspect, Report,   
 Evaluate & Repair 

2

IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact
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IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 
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Environmental & Economic Impact
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IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact
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IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact

  

  

OGIS

ll pro
used o
enanc
r this 
ed. Al
erial, i

cont
antee 
and th
ircum

ssue o

re wo
ed). O
nance

STIC

oduct
only 

ce pr
s guid

Althou
it do
tribut

e ther
he fin
mstan
or sit

working
Only t
e wor

O

a
u
e
er
e
e
, 
a
a
ci
s

or
te
n

C

t

ro
d
ug
oe
to
re
n
n
tu

ng
t
r

16   Securing & Lashing

OPTIMISED PAPER HANDLING & LOGISTICS

CONTENTS

2 RISK FACTORS

 Ventilation

 Forces acting on a load 

 Friction 

SECURING CARGO UNITS

 Sliding

 Lashing points

 Cargo Lashing Equipment

 Tensioning

PROTECTION 

 Edge protectors

 Air bags

 Wedges

SPECIAL TRANSPORT

 Hybrid

 Super Jumbo rolls

6

IMPORTANT NOTICE! 
A general guide cannot take into account the specifi city of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the fi nal decisions must be 
made by the stakeholder. It shall not be applied to any specifi c circumstance, nor is it intended 
to be relied on as providing professional advice to any specifi c issue or situation.

 Always check machine is in its specifi ed safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact
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IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact
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IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact
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Source: Hapag-Lloyd.
IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact
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Dynamic roll expansion if wrapper removed too early. 
Source: WOCG/icmPrint.

STRIPPING WASTE CALCULATION CHART 
Stripping waste as % of total paper on roll

5: Slab-off White Waste, Record & Dispose 
  Pull individual wraps from the roll, inspecting the edges and belly for damage. Roll surface 

must be free from impression marks made by stones, nails, wooden parts. If OK, prepare the 
splice.
If further stripping is needed, tear the top layers by hand before introducing the stripping 
tool. Once the roll is damage free, prepare the splice.

Experience shows that some edge and side damage does not always require stripping to the 
bottom of the damage. This can often be treated by carefully cutting out with a sharp knife and/
or sanding of the area. The press operator should be informed of the problem so that he can 
slow down the press and nurse the damaged web through the press. Applying a lubricant to 
damaged area may assist passage through the press. 

 Failure to identify end damage may result in a web break during production.
 Risks of accidental damage to the white paper are increased.
 Over-zealous use of the stripper will result in unnecessary waste. 

Frequently, more layers are stripped off than are really necessary. It is important to remember 
that much more paper can be saved at the top of a reel compared with near the core, e.g. 5 mm 
(0,25") at the top of a reel is equivalent to 5 cm (2") at the core!

        Depth of  Roll  Roll  Roll 
        damage  1000 mm/40" 1250 mm/50" 1500 mm/60”
 100 mm 3,94" 36,4% 29,6% 25,0%

 90 mm 3,54" 33,1% 26,9% 22,7%

 80 mm 3,15" 29,7% 24,1% 20,3%

 70 mm 2,76" 26,3% 21,3% 17,9%

 60 mm 2,36" 22,8% 18,4% 15,4%

 50 mm 1,97" 19,2% 15,5% 13,0%

 45 mm 1,77" 17,4% 14,0% 11,7%

 40 mm 1,57" 15,5% 12,5% 10,4%

 35 mm 1,38" 13,7% 11,0% 9,2%

 30 mm 1,18" 11,8% 9,4% 7,9%

 25 mm 0,98" 9,9% 7,9% 6,6%

 20 mm 0,79" 7,9% 6,3% 5,3%

 15 mm 0,59" 6,0% 4,8% 4,0%

 10 mm 0,39" 4,0% 3,2% 2,7%

 5 mm 0,20" 2,0% 1,6% 1,3%

Separated waste 

Environmental best practice and higher value payment 
for recycling comes from separating waste:
1. Brown waste (end covers, wrapper)
2. Fibre core (strip off white waste)
3. White waste from slab-off, core.
4. Printed waste

Chuck pasters — Roll Loading Safety Check:
   Make sure chucks are fully retracted and free of debris before loading and roll brake 

switched on.
   Verify chucks are fully inserted on both sides. Risk is that roll could come free of chucks to 

create a potentially serious accident, damage to roll and splicer.
   Chuck jaws are fully expanded into core. If soft cores are used there is a risk that the chucks 

will settle into core. If chucks do not provide continuous automatic expansion, then the 
chucks should be checked for expansion just prior to start of splice cycle.

   If manual expansion tools are used (T-wrench, air guns) ensure they are removed and 
replaced in their storage rack immediately after they have been used. High risk of injury.

 Make sure that the roll unwind direction (marked on roll end) is correct before loading.
  Lost time to unload roll, rotate and reload it creates risk that roll is available too late for splice

Expanding Shafts 
  Expand the shaft before the roll is loaded onto the splicer arms/hoist, otherwise the roll will 

be off-centre. 
  Off-centre rolls generate vibrations and tension variations during unwinding, causing 

increased risk of web break, creasing and mis-register. 
For splicers with roll-over-roll make splice preparation on the shaft when loaded on to hoist. 

 Follow supplier's procedures to avoid safety and roll damage risks. 
 Ensure shaft is locked into position in splicer.

Ensure chucks are fully retracted and free of debris 
before loading and roll brake is switched on. 
Source: WOCG/icmPrint.

Always expand air shaft before roll is loaded. 
Source: WOCG/icmPrint.

4: Remove Wrapper 
When unwrapped, roll acts like a released spring and will tend to loosen. This puts additional 
tension onto splices prepared in advance. Cold rolls tend to expand more when warming up. 

  Use plastic/wooden roll stripper when removing the belly wrapper (do NOT use a knife). 
Dispose of wrapper with brown waste.

  Removing the belly wrapper with a knife is less controllable and can result in excess 
stripping.

Use a roll stripper to remove the belly wrapper
Source: WOCG/icmPrint.
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IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice
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Poor Practice

Environmental & Economic Impact
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IMPORTANT NOTICE! 
A general guide cannot take into account the specificity of all products, procedures, laws 
and regulations. We therefore recommend that this guide be used only as a complement to 
information from suppliers, whose safety, operating and maintenance procedures along with 
applicable local legal regulations always take precedence over this guide. This guide is and 
is intended to be a presentation of the subject matter addressed. Although the authors have 
undertaken all measures to ensure the correctness of the material, it does not purport to list 
all risks or to indicate that other risks do not exist. The authors, contributors, the represented 
associations and participating companies do not give any guarantee thereof and no liability is 
assumed by reason of this guide as it is only advisory in nature and the final decisions must be 
made by the stakeholder. It shall not be applied to any specific circumstance, nor is it intended 
to be relied on as providing professional advice to any specific issue or situation.

 Always check machine is in its specified safe position before working on any component 
(e.g. with compressed air, electrical power and gas disconnected). Only trained maintenance 
personnel adhering to safety regulations should perform maintenance work. 

Best Practice

Safety Issues

Poor Practice

Environmental & Economic Impact

The heavily illustrated guide features 
an easy-to-read text to better under-
stand how best practices are a tool 
to improve performance and trouble-
shooting for everyone — whether 
they are supervisors, operating staff, 
suppliers or supply chain managers.

FREE e-book 
on www.ophal.info

Download now your
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Before Starting Your Shift

Pre-lift Checks
 Contribute to everyone’s safety; never use defective or damaged equipment.
 If you fi nd anything wrong with the lift truck or the attachment, notify the service staff at once!

Oil leaks on fl oor are a high accident risk that need 
to be cleaned immediately and source repaired. 
Source: UPM.

Check the clamping force is correct. 
Upper Source: Cascade.
Lower Source Bolzoni Auramo. 1. Pad conditions

2. Safety stickers and nameplate
3. Cylinders and hoses for leaks
4.  Lower hook engagement
5. Fasteners
6. Upper hook engagement 

Daily Checks at Each Shift Change
 Look for oil leaks, and listen for air leaks.
  Check equipment condition — that it is clean, no loose or broken fi ttings, and no sharp 

edges that can damage paper rolls
 Clamping arms
 Contact pads and pad surfaces
 Frame
 Hydraulics and hoses
 Mounting
  Check the clamping force — paper rolls are easily damaged by over-, or under-, clamping 

them. It is recommended to check and note the clamp pressure prior to each shift.
  Warm up: If the clamp truck has a cold start it is good practice to warm up 

oil and distribution and check system operation by rotating the clamp and 
raising and lowering it on the mast. If the system is cold there is a risk that  
correct forces are not immediately attained and the load may be dropped. 

  Do not use a damaged or defective clamp

Contact pads  
Contact pads are the only part of the clamp in contact with the paper roll. 

 Clean the friction surface regularly.
 Re-surface or replace pads whenever the friction surfaces are too worn out.Worn friction surface. Source: Bolzoni Auramo.

1

2 3 4
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6

Drawings source: OPHAL based 
on references from Cascade.
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Make a bounce test with the roll in the clamp. 
Lift slowly; if slipping occurs increase pressure 
in increments of 7 bar (100 psi) until slipping stops. 
Lift roll to 1 metre (3 ft) above fl oor, start to lower and 
stop quickly — if slipping occurs adjust as above. 
Drauwing source: Cascade/OPHAL.

 Sharp edges on the contact pads can easily cut the roll wrapper.
 Remove all sharp edges from pads with a suitable tool such as a fi le or an angle grinder.
  Ensure pad protector loops on the arms have enough material left to protect the pads from 

wearing out.
 Ensure that the wear plates on the short arm pads are not too worn.

  Worn pad friction surfaces can require 3 - 5 times more clamping force than a clamp with 
good pads and will create signifi cant roll out-of-roundness.

  Paper rolls are held by the friction force generated between the wrapper and clamp pads. 
Wrapper handling properties are, therefore, of vital importance — different materials with 
variable handling properties are used. Ensure the contact pad friction surface matches the 
wrapper’s requirements.

Troubleshooting Clamps
Possible reasons for dropping rolls

1: Check roll weight is within capacity range of clamp (see data plate).
 Is there enough clamping force in relation to the roll and wrapper properties?
 Is the clamp model correct for the way to handle the rolls?
 Are clamping procedures correct?

2:   Re-clamp load ensuring contact pads are centred on and parallel to roll, with roll against 
bumper (if equipped). Is there still a problem?

3: Check maintenance issues —

Hydraulic problem?  Leak in the long arm check valves
Leaking hose
Cylinder seal leaking
Cylinder ballooned
Wrong clamp pressure setting
Not enough lift truck pressure
Too much back pressure
Defective hydraulic quick connectors

Mechanical problem? Worn contact pad friction surfaces
Bent or defective contact pads
Arms or clamp frame bent or defective

Flushing hydraulic hoses: Most attachments use check valves to ensure correct operation. 
Contaminates from the hoses can lodge in these valves causing them, and the clamps, to 
malfunction. 

  Before connecting an attachment to the lift truck, connect the truck hoses to each other and 
run oil through them for a few minutes to wash contaminates into the system fi lter rather 
than the attachment’s components. 

Check back pressure: This is the amount of pressure needed to overcome resistance in the 
supply circuit. Excessive back pressure can reduce oil supply to the attachment, causing slow 
operation or loss of torque. Common causes are blocked hydraulic oil fi lter, restrictions in return 
portion of the supply circuit, excessive oil fl ow, or supply from the truck. 
Variable clamping force applications often use pressure regulators that ensure the required 
minimum hydraulic pressure to clamp the load correctly. If there is excessive back pressure, the 
regulator’s relief valve will open and operation speeds become slower. 

Damage due to sharp clamp pad edge. Source: UPM.

Broken clamp. Source: Cascade.
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switched on.
 Verify chucks are fully inserted on both sides. Risk is that roll could come free 
create a potentially serious accident, damage to roll and splicer.
Chuck jaws are fully expanded into core. If soft cores are used there is a risk tha
will settle into core. If chucks do not provide continuous automatic expansi
chucks should be checked for expansion just prior to start of splice cycle.
If manual expansion tools are used (T-wrench, air guns) ensure they are r
replaced in their storage rack immediately after they have been used. High risk

Make sure that the roll unwind direction (marked on roll end) is correct before 
  Lost time to unload roll, rotate and reload it creates risk that roll is available too la

Expanding Shafts 
  Expand the shaft before the roll is loaded onto the splicer arms/hoist, otherwise

be off-centre.
  Off-centre rolls generate vibrations and tension variations during unwind

increased risk of web break, creasing and mis-register.
For splicers with roll-over-roll make splice preparation on the shaft when loaded o

Follow supplier's procedures to avoid safety and roll damage risks.
Ensure shaft is locked into position in splicer.

Ensure chucks are fully retracted and free of debris 
before loading and roll brake is switched on. 
Source: WOCG/icmPrint.

Always expand air shaft before roll is loaded. 
Source: WOCG/icmPrint.

4: Remove Wrapper 
When unwrapped, roll acts like a released spring and will tend to loosen. This pu
tension onto splices prepared in advance. Cold rolls tend to expand more when wa

  Use plastic/wooden roll stripper when removing the belly wrapper (do NOT 
Dispose of wrapper with brown waste.

  Removing the belly wrapper with a knife is less controllable and can resu
stripping.

Use a roll stripper to remove the belly wrapper
Source: WOCG/icmPrint.
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Make a bounce test with the roll in the clamp. 
Lift slowly; if slipping occurs increase pressure 
in increments of 7 bar (100 psi) until slipping stops. 
Lift roll to 1 metre (3 ft) above fl oor, start to lower and flfl
stop quickly — if slipping occurs adjust as above.
Drauwing source: Cascade/OPHAL.
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Damage due to sharp clamp pad edge. Source: UPM.

Broken clamp. Source: Cascade.
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Stacking

Paper Rolls
 Rolls should be:

•  Stacked on their ends, evenly in 
straight lines, with the same unwind 
direction.

•  Place additional roll end covers on 
bottom roll (wrapping material).

•  No overlapping — leave a safety gap 
between the roll columns. 

•  Space between rolls for clamp access.
•  Space in gangways for lifter turns.
•  Outer and corner rolls protected with 

roll guards.
•  Normally use paper on FIFO (fi rst in, 

fi rst out) principle.
•  Always keep wrapping in place. If a 

laboratory test is made on a roll, the 
wrapper must be repaired.

 Use handling equipment correctly 

•  Always use the same equipment to 
place and take out rolls. 

•  Keep the mast in the correct position.
•  Carry out only one movement at a time.
See Module 5 for complete information 
on handling equipment and techniques. 

 Horizontal roll storage (lying rolls) is 
not normally recommended because of 
distortion and stacking limitations. Use 
only where absolutely necessary and 
avoid long-term horizontal storage. Use 
caution when breaking down.

1  Straight and stable stacks. 
2   Poor stacking increases damage risk, especially edge damage. 
Source: icmPrint.

1  

2

Paper Delivery Procedures

  Unloading: Use optimised techniques for unloading the specifi c delivery vehicle. This can be 
a frequent source of damage.

  Inspection: Paper should be inspected upon arrival and any visible defects should be noted 
on the delivery documents. Digital cameras can be used to document damage and images 
transmitted electronically to stakeholders. For full information see Module 2 page 2.

  Failure to note damage on the delivery documents could result in a claim for damaged paper 
being rejected. Neither does it allow fault analysis to be made to identify and resolve the 
cause of damage.

During winter, the temperature of paper on arrival may be lower than the dew point of local 
climate conditions leading to condensation on the surface of paper wrapping. Very large 
differences in temperature can lead to massive condensation or ‘sweating’ of paper units. 

 Condensation on the wrapper will normally dry off without damage by following these 
storage steps:
•  Leave enough space between rolls/stacks to ensure good airfl ow
•  Ensure maximum air ventilation inside the warehouse by leaving its doors open.
•  If there is enough space, place rolls one-high in a lying position to avoid condensation leaking 

down the wrapper.
•  If rolls are stacked standing, then scatter enough saw dust around bottoms of stacks to soak-

up moisture.
•  Leave enough time for the rolls to dry out. In general, the best way to avoid problems with cold 

rolls is to let them warm-up to a ‘good enough’ temperature of +10 °C (14°F) or more.
 Do not open the wrapper while rolls are ‘sweating’ as this causes water damage to top and 

bottom of the roll
  Inadequate space for clamp access  between the 

rolls. Source: SCA.
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   Overlapping stacks creates high risk for edge 
damages. The edge is the weakest part of the roll. 

Rolls can be stacked either asymmetrically aligned on 
one side of the pile, or symmetrical with rolls centred 
on top of each other — this provides better balance for 
high stacks. 

Drawings source: icmPrint/OPHAL.

Roll Storage Patterns
  Normally rolls should be stacked vertically using a parallel ‘soldier’ pattern with adequate 

space between rolls for lift truck access.  
A nested roll pattern eliminates rows, reducing the fl oor area required to store a larger quantity 
of rolls of a single type — these must be staggered to allow each roll to be lifted. However, 
nested patterns have a higher risk of roll damage; in many countries fi re regulations do not 
permit nesting because of space required to hose down rolls. 
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Rolls stored in 60° angled rows using FIFO fi rst-in fi rst-out movement with separate roll-in roll-out aisles. LIFO (last-in, 
fi rst-out) may be preferred if recent deliveries of rolls are warmer than those stored in an unheated warehouse — this 
avoid these rolls becoming colder than necessary prior to printing. Source: PIA ‘Printing Plant Layout and Facility Design’.

  Caution, actual roll diameter within same production batch may vary several centimetres 
that will require extra care when stacking, however, the roll label will only show the roll 
diameter ordered. 

There are two ways to stack rolls: 
1  Asymmetrical: Rolls aligned on one side of the pile — with about a small hands-width of 

space (5-10 cm /2-4 in) between piles. This reduces the risk of overlapping edges being 
damaged when the pile is unstacked. It is best suited for roll diameter tolerances of ± 2 cm 
(0,8 in).

2  Symmetrical: Rolls are centred on top of each other. Best used when there are larger 
variations of roll diameter and for high stacks. It is essential that rolls with the largest 
diameters are placed at the bottom. 

Access aisles for lift trucks are determined by roll width — add 25 cm (10  in) to full roll turn 
radius to minimise roll collision damage. The storage row angle can be either 60° or 90°. The 
60° angle reduces aisle turning width by 38%. Adequate space is needed between every other 
roll to allow the lift truck to reach the deepest position without damaging rolls on either side. 
Roll storage in rows from a single centre aisle to a wall can complicate access, whereas two 
separate roll-in roll-out aisles allow more fl exible fi rst-in fi rst-out (FIFO) movement. 

Edge damage from not placing roll vertically. 
Source: UPM.

Asymmetric Symmetric 


