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This project’s objective was to legalise the use of lifting equipment together with scaffolding materiel
as fundament, by looking at the structural strength and ways to document this use. It was also a goal
not to give to restrict regulations on the assembly itself, but to give clear regulations on how this can
be assembled to handle applied loads. Quick Lift is owned and produced by ALUHAK systems, and
compatible with ALUHAK industrial System Scaffold material. This user manual is therefore only valid
using ALUHAK equipment described in the “Product Description” - Chapter 3.3.

LP = Lifting point = Placement Quick Lift

Pitch = The boat’s heaving on waves (over transverse axis)
Roll = The boat’s rolling in sea

Fixation = Attachment to solid structure

CC = Centre to Centre
SW = Self-Weight

SWL = Safe Working load
Ballast = Counterweight

3.1 Manufacturer

ALUHAK SYSTEMS AS
Mgllevegen 3B

4353 KLEPP STASJON — Norway

3.2 Quick Lift Parts available

Product Name Product/ Weight | Type/function Serial

Article nr. per item number. .
BRM Double Lifting | 36-05-001 | 6,80 kg | Main lifting guide 320006 T—nu__§ || |
Guide e \
BRM Stop Double 36-05-004 | 4,00 kg | Connector 360.xxxx —T7 S m ] !

Secondary beam R

Liftingbeam 1,20 m | 36-05-120 | 4,20 kg | 1,20m Lifting beam | 120.xxxx
Liftingbeam 1,60 m | 36-05-160 | 5,20 kg | 1,60m Lifting beam | 160.xxxx
Liftingbeam 1,90 m | 36-05-190 | 6,10 kg | 1,90m Lifting beam | 190.xxxx
Liftingbeam 2,45 m | 36-05-245 | 7,80 kg | 2,45m Lifting beam | 245.xxxx |
Liftingbeam 3,00 m | 36-05-300 9,20 kg | 3,00m Lifting beam | 300.xxxx

3.3 Scaffolding parts approved as Fundament together with Quick Lift

Name ALUHAK Description Product/ | Weight | Type/function

Product Article nr.

Adjustable Base BS 600x34 Hollow 01-03-001 | 3,40 kg | Foot

plate BS 400x34 Hollow 01-03-002 | 3,00 kg S

Standards FS3,00 m 01-01-300 | 10,3 kg | Vertical legs
FS2,50m 01-01-250 | 8,80 kg o
FS 2,00 m 01-01-200 | 7,20 kg /,}{} 1)
FS1,50 m 01-01-150 | 5,50 kg =~ l
FS 1,00 m 01-01-100 | 3,90 kg )‘)3/
FS0,50 m 01-01-050 | 2,20kg | @
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Top Standards FSK 1,50 m 01-02-151 | 4,84 kg e i
FSK 1,00 m 01-02-101 | 2,88 kg /,;/';
FSK 0,50 m 01-02-051 | 1,80 kg o
Ledgers and LB 3,00 m 02-01-300 | 8,90 kg | Secondary beams and
Transoms LB2,45m 02-01-245 | 7,60 kg | Horizontally connections
LB 1,90 m 02-01-190 | 5,90 kg
TB 1,60 m 02-01-160 | 5,10 kg
TB 1,20 m 02-01-120 | 4,10 kg
TB 1,00 m 02-01-100 | 3,40 kg .
TB 0,72 m 02-01-072 | 2,60 kg 5
TB 0,50 m 02-01-050 | 2,00 kg '
Single Tube EB 3,00 m 03-01-300 | 6,20 kg | Horizontally connections
Beams EB 2,45 m 03-01-245 | 5,40 kg
EB 1,90 m 03-01-190 | 4,50 kg
EB 1,60 m 03-01-160 | 4,00 kg
EB 1,20 m 03-01-120 | 3,40 kg
EB 1,00 m 03-01-100 | 3,00 kg
EBO,72 m 03-01-072 | 2,60 kg
EB 0,50 m 03-01-050 | 2,20 kg
EBS 1,90 m New 03-03-190 | 5,90 kg
EBS 1,60 m New 03-03-160 | 5,20 kg
EBS 1,20 m New 03-03-120 | 4,20 kg
EBS 1,00 m New 03-03-100 | 3,70 kg
EBS 1,60 m (Old) 03-02-160 | 3,70 kg
EBS 1,20 m (Old) 03-02-120 | 3,10 kg
EBS 1,00 m (Old) 03-02-100 | 2,80 kg
EBS 0,72 m (Old) 03-02-072 | 2,40 kg
EBS 0,50 m (Old) 03-02-050 | 2,00 kg
Pipes and Pipes (Im) = 10-01-001 | 1,5kg/m | Horizontally connections,
couplers CouplerskF 3. [ 11:01-001 | 1,25 kg gi?cdklﬁf:c’;i';:t?zi' loads in
Standard retainer | LL 3,00 m 23-02-300 | 7,20 kg | Horizontally connections
(LL) LL2,45m 23-02-245 | 5,80 kg | floor level
LL1,90 m 23-02-190 | 4,50 kg A
LL1,60 m 23-02-160 | 3,70 kg
LL1,20m 23-02-120 | 2,80 kg
LL1,00 m 23-02-100 | 2,40 kg
LLO,72 m 23-02-072 | 1,70 kg \
Standard retainer | LL plate with pin 23-02-001 | 1,00 kg \ ~\|
plate LL plate without pin 23-02-002 | 1,00 kg
Diagonal bracing | DSTB 3,00 m 04-01-300 | 6,30 kg | Transferring horizontal load
DSTB 2,45 m 04-01-245 | 5,90 kg | stabilizing fundament
DSTB 1,90 m 04-01-190 | 4,90 kg ’
DSTB 1,60 m 04-01-160 | 4,60 kg
DSTB 1,20 m 04-01-120 | 4,20kg | ¢
DST (Telescope) 04-01-350 | 9,10 kg | Note. Only for compression
on small support bays
Rubber Baseplate | Rubber protection for 41-01-012 | 0,44 kg | Increases friction .
baseplate against deck

Note. In general, all type of counterweight/ballast is allowed. See Chapter 6.9 — “Counterweight”.
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3.4 The product meets the requirement of the following regulations:
e Machinery Directive — 2006/42/EC (FOR-2009-05-20-544)
e Regulations concerning the performance of work, use of work equipment and related
technical requirements — (FOR-2011-12-06-1357)
e Facilities regulations (Ptil) §69 - “Lifting appliances and lifting gear” and NORSOK-R002

3.5 Tested and approved by WESTCON Lgfteteknikk AS
Documents:

e 2205468-R-KA001 Load test procedure

e 2205468-R-RA001 3™ part verification report

3.6 According to Standards
Design and calculations according to:

e DNVGL-ST-0377

e DNVGL-ST-0378

e NS-EN 1999-1

e NORSOK N-001

e NORSOK R-002

e NORSOK R-003

e NORSOK R-005,

e |LO-152

3.7 Required competence
Users responsible for building and approving Quick Lift fundament, needs to have training according
to FOR-2011-12-06-1357 - §10-4. This training is done by ALUHAK.

IM

Since needed documentation is based on “normal” scaffolding rules and calculations, scaffolding
competence equal §17-4 or higher is highly recommended.

For offshore industry and land based offshore industry, §17-4 or higher, is a requirement.

Due to a high competence recommendation within scaffolding, there are two types of courses for
those building and documenting (approving) the fundament requirements.
e With Scaffolding competence (equal §17-4 or higher) — Approx. 7,5 hours
e Without recommended Scaffolding competence or if refreshing of theoretical knowledge is
needed — 30 hours.

The riggers using Quick Lift are recommended to conduct a user course for being able understand the
requirements for the fundament. Note that local regulations On Site, may have this as a requirement.

Offshore and on land based offshore industry, bound by NORSOK R003 — point 8.5, where riggers are
required to do the overall approval before lifting. Users/riggers are mandatory to conduct the user
course, before using Quick Lift.

8.5 Suspension from lifting frames made of scaffolding

The use of lifting frames made from scaffolding is conditional on such devices being approved by the
supplier for use as temporary attachment points for lifting appliances. The assembly of lifting frames
from scaffolding must be performed by an approved scaffolder in accordance with the supplier's
instructions for use and load tables. Lifting frames shall be clearly marked "Lgftebukk” (lifting frame)
and the permitted SWL, approval date and approver’s signature. Attachment points and temporary
lifting appliances less than or equal to 2 tonnes are to be approved by a rigger, and lifting frames for
loads above 2 tonnes shall be approved by an enterprise of competence with reference to Table 3.

— User Course estimated to take 7.5 hours, depending on actual competence.
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3.8 Rules for Design Values - Secondary beam

Design value according to NORSOK R002 - Table F5 (Design factors). Secondary beam is defined with
highest safety factor (1.25) when taking more the 75% of the load based on the Quick Lift placement.
If Quick Lift placement gives les then 75%, meaning being closer to CenterPoint than to the outer
wall. This factor is reduced to 1.1.

Table F.5 — Design factors (DF)

ELEMENT CATEGORY Yo Ye DF
(Yo" ¥e)
Lllﬂmg pc:llr.ﬂs including attac,hm(f:nts to olbj.ect . 134 1.25 1,68
Single critical elements supporting the lifting point
Lifting accessories (spreader beam, shackles, slings, efc.) 1,34 1,25 1,68
Main elements which are supporting the lift point 1,34 1,10 1,48
Other structural elements of the lifted object 1,34 1,0 1,34

A DAF factor of 1.5 has been used. The total tilt value corresponding to the result of 5°+5° (Pitch and
Roll) which amounts to just over 7°, plus the selected skew for the load.

Note. Design values also correspond to the criteria from the tables in RO02 — Annex H.

3.9 Purpose of use
Temporary suspension point, for lifting SWL <= 1000 kg. Permitted maximum load is defined
according to the foundation's structure.

Manual is to be used together with calculation sheet (Excel worksheet) for documenting the
scaffolding fundament, supporting the Quick Lift. This document will describe how to use the
calculation tool and general rules regards to the mounting using the documentation.

This guide will not show concrete design on how this should be built but examples on how to
safeguard the structural values when the foundation is adapted to the given conditions.

It is important to understand that the Quick Lift fundament’s requirement will depend on its
placement of point load and skewness of the planned load.

The worksheet is considering multiple placement that is pre-defined (see “Quick lift Placement ID”).

There shall always be an interaction between the user of the equipment and those responsible for
the completion of Quick Lift, according to Manual. This to prevent wrong use or incorrect assembly
for its use. This applies especially when considering the total weight and the direction in which the
load is to be pulled, as this has a direct impact on how the fundament shall be built. This information
to be taken care of, when ordered/planned and always confirmed when taken over on site. In
addition to this, it is recommended to have a simple sketch showing the permitted pulling direction,
available at the location/site.
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6.1 Skewness
It is not allowed to pull the load outside the fundament’s outer walls. (This do not apply to tilt due to
Pitch and Roll, on floating installations, which is already taken care of in design values.)

If a large skewness it is needed, it is recommended to use 2 or more lifting points in the same
fundament and move the load sideways between lifting points (transferring the load). See Chapter
22 — “Example 10 - Tandem Lifting / Transferring of load.”

6.2 Lifted load

It is not allowed to do multiple different lifting at the same time in one fundament.

In the case of tandem lifting where the total load exceeds the permitted load for one unit, this must
be calculated in each individual case. This is not part of this guide. Contact ALUHAK, in these cases.

6.3 Rubber

To achieve maximum friction against deck, rubber must be used for all self-standing fundaments. The
surface must be clean and dry when putting down the rubber.

6.4 Hold back force

Hold back force is the force that needs to be secured for preventing the fundament for sliding. This is
normally needed when fundament is not in use and is standing fully effected by wind (32m/s). This
force is calculated based on its total self-weight, including needed ballast. Less total weight will give a
higher chance for sliding due to wind. This force will always be biggest, when not in use.

See Chapter 13.1.3, for examples around the use of "Hold back force, when choosing a ballast setup.

Needed Hold back force is found in table column “Shear/parallel force between floor/deck and foot,
included friction (FV diff) - Only applies when ballast is placed” .

To get the actual holdback force based on the counterweight needed for planned load (assuming this
is already placed, before its used), this can be found by selecting the counterweight setup in the
Quick Lift table (calculation tool) in lower right corner. It is also possible to calculate how much total
ballast that is needed for holdback force to be less than zero. This is done by increasing the number
in the self-weight cell in the calculation tool.

The difference between the adjusted (dummy) self-weight and the actual self-weight + the setup's
counterweight, will be the necessary additional weight needed to prevent the foundation from
sliding. Note that by increasing the self-weight (adding ballast) you will also have a reduced
counterweight requirement. This assumes that the increase in weight is shared evenly and/or
regarding overturning.

Note that counterweight setup needs to be empty to getting the
right result. Also remember to reset this to actual self-weight
after checking holdback force.

6.5 Direction

The lifting beam is always representing the length of the scaffold,
and the Secondary beam supporting the lifting beam is always
representing the width.

Ex. If you are using 1,9m lifting beams on a 2,45m ledgers
(Secondary beams), length = 1,9m and width = 2,45m.

User manual — Advanced use of Quick Lift Page 11 av 69



User manual — Advanced use of Quick Lift P

Dok.ID/ Doc.ID: M-008-2022-EN Opprettet/Created: 18.01.2023 _{p‘ ?\\

Gyldig fra/Valid from: 01.01.2023 Rev.nr/Revision: 002-2023-EN \

Forfatter/Author: Mats Jektvik Eier(rolle)/Owner(role): | Mats Jektvik ALUHAK

Godkjent av/Approved by: | Sten Bergman Firma/Company: Aluhak Gruppen AS, org.nr. 925 060 461 o
6.6 Hight

Registered height equals height to Quick Lift placement, and not
the fundaments height.

6.7 Horizontal loads on Quick Lift

Large skewness also gives heavy horizontal load. Calculated force to be treated in same direction as
the load is pulled. This also applies when using tandem lifting and when transferring loads. Tandem

lifting and transfer of loads results in less horizontal load that works against overturning when these
work together, but will give internal compression force between lifting points.

6.8 Control and transfer of loads, and Tandem lifting
When transferring loads, it is very important to take care of the risk that may arise from
unintentional/accidental movement of the load (ref. NORSOK R003)

NORSOK R003 — 8.2 Control and transfer of loads

Where temporarily assembled lifting appliances are used for controlling and transferring loads,
special attention must be paid to the risk of overload and the consequences of unintended movement
of the load. When transferring a load between two lifting appliances, the load shall be at rest in the
loadbearing lifting appliance when the new lifting appliance takes over. Zones under suspended loads
must be assessed in relation to how the load will move in the case of failure of one of the rigging
arrangements.

Control and transfer of loads must not be confused with tandem lifts.

Tandem lifting requires the same unit being lifted, and that the total weight does not exceed the
allowable load for the weakest Quick Lift configuration (the lifting point). Tandem lifting between
several foundations is not part of this manual and must be calculated in each individual case. Contact
ALUHAK if necessary. See also point 6.2 - Lifted load.

6.9 Fixation

Fixation must be less than 0,5m from Quick Lift’s placement in hight, and always underneath the
Quick Lift’s hight level. If this is not practically possible, bracing/pipes can be used transferring the
fixation point closer to the correct height level. See chapter 18.1.2 — Description (LP6-3).

Note. The 0,5hm difference is automatically calculated in worksheet, but can also be changed
manually when fixation is selected. Lower height difference gives a higher capacity giving an
increased buckling length.

6.10 Counterweight

If counterweight is used, this to be applied divided on the corners represented based on the Quick
Lift placement. Counterweight to be placed as close as possible to the fundament walls (corners) and
no more the 0,5m from its outline. Please note that there will be cases where a counterweight is
required when the fundament is “not in use”, while when in use it is not needed.

Ex. If 200 kg is needed on the width direction, on long side closest to Quick Lift, 100 kg should be
placed on each corner on given side. This will also give an effect on the other direction (length
direction - short sides). If short side requires ex. 50 kg, this gives 25 kg to each corner. Since one of
the corners already has 100 kg placed, there is no need to place an additional 25 kg in this corner.
This leaves only 25 kg in opposite corner.

Note that increasing the length of the fundament in one direction also will raise the need of
counterweight on the opposite direction due to wind force, as more area is affected.

User manual — Advanced use of Quick Lift Page 12 av 69




User manual — Advanced use of Quick Lift

Dok.ID/ Doc.ID: M-008-2022-EN Opprettet/Created: 18.01.2023

Gyldig fra/Valid from: 01.01.2023 Rev.nr/Revision: 002-2023-EN

Forfatter/Author: Mats Jektvik Eier(rolle)/Owner(role): | Mats Jektvik ALUHAK
Godkjent av/Approved by: | Sten Bergman Firma/Company: Aluhak Gruppen AS, org.nr. 925 060 461 o

Note. The fundaments counterweight is calculated based on preventing overturn. This counterweight
does not prevent sliding. If securing the parallel forces for sliding is necessary and the foundation
cannot be secured by anchoring/attachment, an increased counterweight is needed. See "Hold back
force" in chapter 6.4.

Counterweight do not influence max buckling length as its placed in floor level. Buckling length is
only to be set based on the fundament’s actual self-weight.

Note. Counterweight can be everything from water canisters to sandbags or even added scaffolding
material. The only requirement is that used counterweight is possible to identify by weight and is
properly secured at its correct location. It shall also be adapted to the environment where Quick Lift
is built. Ex. If built in the process area, counterweight must be of flame resistance material.

6.11 Self-weight of the fundament

It is important to use the correct self-weight as this is affecting all aspects of the fundament’s values.
Parts as “Adjustable Base plate, LL, Standard retainer plate” and other parts not directly connected
to the rest of the fundament’s parts, is not to be a part of the fundament’s weight, as it does not
support for overturn or gives any value that can influence the strength of the fundament.

6.12 Pitch and Roll

If Quick Lift is used on floating installation or boat, pitch and roll is to be defined with its degrees
representing the correct values “on site”. Since the fundament is not define in direction on site, the
system must use the highest values in both directions. (ex. Roll 5° and Pitch 2,7°, then Pitch = 5°)

It is not allowed to use Quick Lift when sea movement exceeds its design value.
(These values are pre-set to 5° and can be changed by responsible engineer/programmer, for the
location’s calculation tool.)

6.13 Use of supporting bays
When using supporting bays these must be placed according to Quick Lift placement in the
calculation tool.

If support bays are used, they shall always be placed at the same side as the pulling direction,
meaning the pull is to be done against the supported bays and not away from them. Se more details
in “9.4 - Using support bays”.
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7.1 Main Data (Basic information)

Basic data fundament (Quicklift bay) Planed Skewness Additional Length direction (x] - Lifting beam | Width direction (y) - Secondery beam| _ S¢'*t Lokasjons pavirkning Vind /
Length | Width |Hight (toQuickiif) | seitwight | Singel | Double | Supporting bays (if [g [ciosest o quiciift (x) | i [ciosest to quiciift (v) method | Location affecting wind result
asoom [bsoom | C 2,50m |diske Jess | f needed) h Jaway trom auiciitt (x) | ] |away trom auiciitt (y) | k | =n 100% (maximum 25 m/s when in u:

Length of the main bay equals length of lifting beam.

Width of the main bay equals length of the secondary beams (ledgers holding lifting beam).

Height from deck up to Quick Lift.

Self-weight of the material used for the whole fundament including supporting bays, but

without parts not directly connected to the fundament (see “Self-wight of the fundament”).

e. Planned angle for skewness (Normally approved for 5°). If only planned for tandem lifting
and there is no need to combine pulling load in single hoist, this could be set to 0°.

f. If tandem lifting using 2 or more Quick Lift’s in same fundament, a conservative value for
assumed degree angle between the Quick Lift's must be used. If not, this can be set to 0° (or
removed).

g. Supporting bay in length direction closest to the Quick Lift.

h. Supporting bay in length direction away from Quick Lift.

e Note. If Quick Lift is centrical placed in length direction in main bay, and one supporting
bay is to be used, support bays will have the same distance to Quick Lift”. The result will
be the same in both "away from" and "closest", irrespective of which cell is used.

i. Supporting bay in width direction closest to the Quick Lift.

j.  Supporting bay in length direction away from Quick Lift.

e Note. If Quick Lift is centrical placed in width direction in main bay, and one supporting
bay is to be used, support bays will have the same distance to Quick Lift”. The result will
be the same in both "away from" and "closest", irrespective of which cell is used.

k. Stabilization method.

o Note. Must be selected before values are displayed.

I.  Wind conditions, local on site.

e Note. Can be changed depending on local placement and regulation.

o 0 T w

Support bay Cross-side (X-
direction), Away from Quicklift

Support bay Cross-side (X-
direction), Close to Quicklift

Support bay

Long-side Suppor.t bay
(Y-direction), Long—3|d_e
Away from (Y-direction),
Quicklift Close to

Quicklift
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Placement ID [ (May be

d

a.

>S @ S~ 0D a0

£ T o 5 3

r.

Lifting point LP

1. [f Lifting point combined with lifted load exceeds the structural limits for the
secondary beam, the line will be marked black. Lifting not allowed, try a different
compilation.

Lifted load / SWL
1. Load can be adjusted to correct value, but rules for lifting must be followed.
Fixation — X direction - (along the lifting beam)
Counterweight cross side — Away from Quick Lift
Counterweight cross side — Closest to Quick Lift
Fixation — Y direction - (along the secondary beam)
Counterweight “long” side — Away from Quick Lift
Counterweight “long” side — Closest to Quick Lift
Force in most loaded Standard
Max Buckling length (hm) (See “safeguarding buckling length”)

1. Buckling length is the height between the horizontal connections. Max allowed
height depends on the multiple choices made in the calculations. After all input data
is made, this number can be adjusted. When this number is red, it exceeds its limits
and must be reduced.

2. Normal scaffolding rules for buckling length applies. Meaning that length/height
from lowest connection down to deck, is to be divided on 2.

3. If site obstacles prevent use of the standards rosettes, pipe and couplers can be
used.

4. If material handling prevents horizontal connections between standards, standards
need to be externally connected by support bays or fixation, according to the rules of
buckling length.

Force to deck including counterweight.
Minimum size of the plate if placed on grating.

. Horizontal force in Quick Lift.

Compression between Quick Lift's when/if twin/ tandem lifting.
Vertical Load Secondary beam (Ledger).
Ledger bending moment -ALUHAK systems (utilization secondary beam).
Shear/parallel force between floor/deck and foot, included friction (FV diff) - Only applies
when ballast is placed.
1. When fixation is used, this is addressed in fixation.
2. This number is based on use of rubber between deck and legs. The rubber to be
placed on a clean and dry surface.

3. When not fully fixated, correct holdback 0,00 Kg|Hold back Force,
force can be found by choosing the correct for preventing sliding when not in

use. incl use of counterwight/fiks.

counterweight setup. This will include the
placed counterweight for when in use.
4. This force to be handled in the direction
that is not secured by fixation. LP-6 - 1000 kg [-z]
Horizontal load affecting fundaments bracing.

Choose counterweight setup
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8.1 Description

The «standard» configuration is with a total of 9 different loading points, per fundament. Each point
has 4 main directions where each is set with different skewness value in positive and negative
direction depending on its placement. Tilt (pitch and roll) always considered against worst thinkable
outcome, and in both directions simultaneously. Since the main rule do not allow us to pull outside
the fundament 4 walls, the worst thinkable placement will automatically be set at 0 degrees pull
(skewness), only giving the tilt value of the boat in negative direction. Each point will have its own
values of ballast according to worse thinkable load.

The placement of the loading point is, centre, up close to fundament wall and the point centrically
between these two. This applies in both directions, giving a 9-point optional placement of the load.

If Quick Lift is placed in between these points, the two point closest to correct placement is to be
used.

In this case the “worst numbers” from each point applies, when using the table.
This also applies when tandem lifting.

Measured placement per lifting point, will be based upon the size of the Quick Lift bay, and can be
found in the “Quick Lift Placement” tab after filling out the measures in the main table (“Quick Lift
Table”).

8.2 ID Name and pulling directions (ex. 3m x 1,9m bay)

L7 . LP8 _ LP9 0

0 0

Arrows simulates skewness main
direction.

Measures in mm, CC Quick Lift, and
fundament wall.

Note. Examples only to show points
of connection. Not valid for use. All

connections to be hold using pipes.
Ex. Name:

LP4 LP5 LP6 a

15824

8497
174

1962

, 881

3048 LP1 LP2 LP3 0

Note. If lifting is done by using multiple lifting points, all LP needs to be verified by Id-number and
highest values, considered when checking the fundaments working loads.

@
o
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Ex. Counterweight if tandem lifting or by transferring load, using LP-5 and LP-3:
LP-3 will require more counterweight on cross side/width away from Quick Lift, than LP-5.

LP-5 will require more counterweight on long side away from Quick Lift then LP3, But LP-3 may also
have a need of counterweight at long side closest to Quick Lift, while LP-5 will not.

It is therefore important that both “lines” of the table is verified, using the highest value comparing
cells I both lines, when documenting the fundaments requirements.

Basic data fundament (Quicklift bay) Planed Skewness dd | Length direction [ x] - Lifting beam Width direction (y] - Secandery beam| _ ®2/=t Lokasjons pavirkning Vind / Location
Length | Width |Hight (toQuicklify | Selfwight | Singel | Double A b‘:;;n;f zzzzz;mg [ctosest o quidiift ) [closest to uidift (y) methad affecting wind result
300m | 1eom | 250m | 2000k 5° 25° |rway from auiciift (x] |away from auiciife (1) |Free standing Jopen 100% (maximum 25 m/s, when in use)
Lifted Load {Fiationfarce o one [ Counerueign | TE200 2008 o erusight | Countsrusigth | Rormal Force :::.:ui..g :i:i—.‘»:::;? " Winimum size. | H2fEantel - [ Eompression . :::ij::ndmg ::x?»:]e':alrlﬂlo?:z:: Invernal
Quicklift | Pracement (Mag be S:me [kg] -Cross side | (ka] -Cross QJ‘LGMDH Thal Longside. | kgl Long sids |inmostioaded | lengeh [hm |roorplatst decke | ofplas F°l:|°:k;‘” . between ;::::;:liiam ALUHAK andifact included :1°"Z?"'A”“‘LD'°?
L L v e e e sl L vt ) U LT et o o [omme (e [
required) Cross side Lang side DATA pallast] it [kM] fjcint lifting | ballsotis placed bay or by figation
250 Kg| 1149Kg 3891 Kg 3891 Ke 7.057 KN 25 7288 KN 0,131 m* 230N 1,046 kN 3,863 kN 1,690 &N
E 500 Kg| 34.00Kg 4416 Kg 44,16 Kg 1246 Kg 21 12,734 EN 0230 m* 4779 KN 2,082 KN 11,727 kN 3379iN
1000 Kgf 139,03 Kg 34,66 Kg 5466 Ke | 23271EN 11 23 348 kKN 0,429 m* 9358 &N 4184 kN 23 454 kN 6,759 kN
- 250 Kg| 86,83 Kg 6,452 kN 235 6,713 kN 0,121 m* 2103 kN 0,921 kN 3,987 kN 1,487 &N
E 500 Kg| 140,00 Kg 11252 6N 23 11,673 &N 0210 m* 4206 kN 1841 &N 7974 KN 2974 N
1000 Kgf 2348Ke 246,35 Ke 20852 KN 13 21,662 kN 0,390 m* 841N 3,682 KN 15,047 kN 3,948 &N

Note. Looking at compression pipes between LP’s, LP-3 requires a higher load then LP-5. This is due
to rules for design values, as LP-3 is more critical for the secondary beam and therefore requires a
higher design factor for its calculation. Highest number always to be considered.

8.3 ID Name and placement of Quick Lift (cc)
Ex. 3m x 2,45m & 3m x 3m. See tables for correct placement based on chosen setup, in Worksheet.
Measures are taken from centrical point on closest fundament wall to centrically point of lifting

point.
Measures Length - Placed | Width - Placed | | paoociires Length - Placed | Width - Placed
Quick Lift |°" lifting on Secondary Quick Lift | ©°" lifting on Secondary
Placement beam(s) beams (Ledger) Placement beam(s) beams (Ledger)
Bay Size 3,00 m 2,45 m Bay Size 3,00 m 3,00 m
Length in From closest From closest Length in From closest | From closest wall
nfm wallin length | wall in width ng‘m wall in length in width
direction (x) direction (Y) direction (x) direction (Y)
LP-1 1524 mm 1249 mm LP-1 1524 mm 1524 mm
LP-2 849 mm 1249 mm LP-2 849 mm 1524 mm
LP-3 174 mm 1249 mm LP-3 174 mm 1524 mm
LP-4 1524 mm 736 mm LP-4 1524 mm 874 mm
LP-5 849 mm 736 mm LP-5 849 mm 874 mm
LP-6 174 mm 736 mm LP-6 174 mm 874 mm
LP-7 1524 mm 223 mm LP-7 1524 mm 223 mm
LP-8 849 mm 223 mm LP-8 849 mm 223 mm
LP-9 174 mm 223 mm LP-9 174 mm 223 mm
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®

9. Calculations made based on output from calculation tool
and general rules

9.1 Horizontally load of Quick Lift
Angle calculation:
Pipe holding the Quick Lift must be calculated using basic scaffolding rules.
Calculation tool is implemented in the Quick Lift Work sheet.

Pipe Calculation - Horizontal Bracing Quick Lift

2,199 m

1,524 m

F hor = 2,00 kN
Bracing length A=/ Xa’+Ya* =

Bracing length B = \/Xb* + Yb? =

hor

Bracing force A =

Bracing force B =

Xb = 2,199 m

Yb = 1,524 m
Calculated Forced
2,675m ]
2,675m ]

Xb

(Fhor/2) x Bracing length A

1,22 kN

Xa

(Fyor/2) » Bracing length B

Xb

1,22 kN

If the pull direction equals the same direction as most relevant bracing, the load
can be assumed taken in only this one. In which case the whole horizontal load

can be verified directly in table, against pressure. Both compression and tension
are limited to 9 kN (fixed coupler) per pipe.

User manual — Advanced use of Quick Lift

Page 18 av 69




User manual — Advanced use of Quick Lift

Dok.ID/ Doc.ID: M-008-2022-EN Opprettet/Created: 18.01.2023

Gyldig fra/Valid from: 01.01.2023 Rev.nr/Revision: 002-2023-EN

Forfatter/Author: Mats Jektvik Eier(rolle)/Owner(role): | Mats Jektvik

Godkjent av/Approved by: | Sten Bergman Firma/Company: Aluhak Gruppen AS, org.nr. 925 060 461

ALUHAK

Note! In all cases a minimum of 3 pipes is recommended to secure movement in

all directions of the fundament.

It is possible to calculate length using the line of the pulled direction as X, but
also often easier to measure the length of the pipe, on site. If self-measured, use
"forced" cell for length.

Example: Diagonally pull, in fundament

Example

You need to consider the 1-2 pipes most relevant for the planned angle pulled (skewness).
In this case only pipe 1 and 2 is taking the load. Pipe 3 has to big

angel to take any load in this direction, but will support movment
in any of the other directions.
All pipes need to be placed but only pipe 1 and 2 will have loads,
to be documented/calculated. Lets use Brace B and LP5 on a 3*3m
bay in our calculation. (Note. since quicklift is centrical placed both

pipes will take the same load i capasity )
LP5 is placed 849mm from colsest wall, giving Xb = 3048 - 849mm =

2199 mm = 2,199m.

LP5 is sentrical placed in giving a Yb = 3048/2=1524mm = 1,524m

Bracing length B = VXDb® +¥Yb? = V2,199% + 1,524° = 2,676 m

Bracing force =

Fyo * Bracing length  Fy,,. + 2,676

2,199

Fhorx1,22

Using this factor, the value gived in the table for "Horizontal force in Quicklift.....", is to be multiplied.
In strech the pipe can stand heavy loads. Bracing's weakest link will therefore be the couples holding
the pipe. All horisontal bracing mainly to be used with fixed couplers, limited to 9 kN pressure per

brace. Looking at pressure, tables for force on pipe has to been used. (Ref. Technical book of

scaffolding)
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Table 19 (Scaffolding Book) - Aluminium tubes - Quality grade T5, thickness 4.0 mm,

diameter 48.3 mm. Maximum eccentric pressure force when using fixed couplings.

Buckling lengt Eccentricity e (mm) - Maximum permissible
Ik (m) Connection KF Coupler compression force -Fk
1 53,5 12,0 kN *

1,5 53,5 8,9 kN
2 53,5 6,8 kN
2,5 53,5 5,3 kN
3 53,5 4,2 kN
3,5 53,5 3,3kN
4 53,5 2,7 kN
4,5 53,5 2,2 kN
5 53,5 1,9kN
5,5 53,5 1,6 kN
6 53,5 1,4 kN

* Only when using BB Couplers.

9.2 Force in diagonals (fundament frame)
The fundaments bracing ("vertical") must be placed in a way that gives the best effect for
transferring force. The bracing will always be considered stronger, in a stretch position.

This do not apply when used as support bays, in which case compression shall be used.

With higher loads (>500 Kg) double bracing or alternative fixing is required if load is to be pulled in all
directions. Alternative can single bracing be mounted in stretch position, with regulated direction on
the pull.

Note. Loads on <=500 kg, bracing can be mounted according to common scaffolding rules.

Single fundament <=500kg — Bracing can be installed according to normal scaffolding practice.

|-----------------3]

.-------L == T A

|
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|
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|
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Single fundament 1000kg — Double Bracing all directions.

taking stretch in pulled direction.

lc-----ll-llld IIJ-II-----..I

~
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9.3 Bracing Load and Capacity

Column “Internal Horizontally force to be taken in bracing, support bay or by fixation “, is the design
forces that must be held internally in the det fundament structure. This is the horizontal value that is
affected in the foundation bracing, as compression in support bays or by external fixation.

Bracing Check (Live table in Worksheet)

Capacity Capacity Max. permissible | Max. permissible
Length of . ) . .

Type Compression Tension horizontal load by | horizontal load in

bay (cc) ) . )
(incl. Half-Coupler) (Half-Coupler) compression tension

DSTB 3,00 m 3048 mm 5,3 kN 12,1 kN 4,7 kN 10,7 kN
DSTB 2,45 m 2498 mm 7,2 kN 12,1 kN 6,1 kN 10,3 kN
DSTB 1,90 m 1962 mm 10,3 kN 12,1 kN 8,3 kN 9,7 kN
DSTB 1,60 m 1653 mm 12,1 kN 12,1 kN 8,9 kN 8,9 kN
DSTB 1,20 m 1248 mm 12,1 kN 12,1 kN 7,4 kN 7,4 kN
DSTB 1,20 m 1048 mm 12,1 kN 12,1 kN 6,2 kN 6,2 kN
DST (Telescope)* 768 mm 12,1 kN 12,1 kN 4,4 kN 4,4 kN

*Only valid when used on short bays (fully retracted).

9.4 Using Support Bays

When using supporting bays these must always be placed against the loads pulling direction.
Resulting a compression against the support bay. If load is pulled away from the support bay, this will
result in an uplift. The self-weight of the support bay does not support this uplift. If site conditions
makes it difficult to place support bay giving a compression, support bays need to be fixed down to
the deck and treated as a fixed solution in that direction. How much force to be hold back by the
support bay due to the handling of the lift, can be read in the table “Horizontal force in Quick Lift due
to skewness and tilt [kN]”

If chosen bracing do not fully support the needed capacity in compression position, additional
compression brace must be added.

When fundament is secured in both directions by support bays, the bending moment affected by the
horizontal forces, can be reduced, resulting a higher permissible buckling length, on the most loaded
standards. See “13.5.1 - General rule Support bays”.

Large skewness also gives heavy horizontal load. Horizontally force to be considered in same direction
as the load is pulled. This also applies when tandem lifting is used, and pulled direction is outside the
centrical axis between the lifting points.

Note. tandem lifting gives less horizontal load on working externally against overturn but will result in
a compression force between connected lifting points.
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9.5 Allowable skewness and horizontal forces — Single lifting

Maximum allowed skewness is 25° in all directions. Note that an increase of skewness also results in
a reduction of the permitted load (SWL).

Skewness Load Class 1 Load Class 2 Load Class 3
5° 1000 kg 500 kg 250 kg

10° 576 kg 288 kg 144 kg

15° 386 kg 193 kg 97 kg

20° 292 kg 146 kg 73 kg

25° 237 kg 118 kg 59 kg

If bigger skewness with higher loads is needed, the horizontally force must be taken up externally.
This can be done by securing the hoist using equipment adapted to this purpose, to prevent
horizontal movement effecting the fundament.

According to NORSOK R003 (Annex H — Cap. 8.4 & 8.5), the certified user doing the lifting/rigging, in
responsible for evaluating nearby structure to hold the required loads needed.

If this is done, the worksheet skewness can be set to 0°.

ALUHAK is not responsible for any external structural load. User of Quick Lift is responsible for all
external forces that is not a part of the fundament.

Example of a method for external securing/taking care of the horizontal load.
Quick Lift approved based on 0° skewness.
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10. Force in deck/foot

10.1 Floor/Ground supporting the fundament

It is important to identify the structural strength where Quick Lift fundament is placed.

Force needed to be supported is shown in table “Normal Force in most loaded footplate/deck....”
When floor/ground strength is identified, following formula can be used to determent how to
distribute the load where, F= Force from Quick Lift according to table, and P= Floor / Ground
capacity.

F 1 2
Aream?® = P Side lengt m (equal sides) = VArea Lengt of "plank"(m) = —V;thlh(?;))

If you have the ground capacity and want to verify that planned foot plate size is big enough.

P (kN/m?) = % P (kg/cm?) = %
Bearngapacityofsois(?)

GRAVEL AND ROCKS 500 KN/m2 5 kg/cm?2

ASPHALT STANDARD 500 KN/m2 (Street) 5 kg/cm?2

COARSE SAND 375 KN/m2 3,75 kg/cm?2

ASPHALT 300 KN/m2 3 kg/cm?2

FINE SAND - SOLID 250 KN/m2 2,5 kg/cm?2

FINE SAND - LOOSE 125 KN/m2 1,25 kg/cm2

CLAY 80 KN/m2 0,8 kg/cm2

10.2 Offshore Structure
According to NORSOK-NQO3, steel decking has a minimum requirement for a point load capacity of
5kN on a 100x100 mm surface (0.01m?), as well as a permitted "contingency load" of 10 kN.

This gives a total permissible point load in steel decks of 15kN.

If the Quick Lift setup's "most loaded standard including ballast" has a higher need, the deck's
structural strength and any measures must be calculated by the responsible structural engineer for
the area/installation.

Note that free-standing fundaments initially receive a large load as the horizontal forces are
propagated down into the deck. By fixing/anchoring the fundament, this force can usually be
reduced to below 15 kN.

Please note that a narrow bay in a free-standing fundament produces a higher force, than with wide
fundaments (bays).

It is especially important using the column that includes ballast/counterweight when checking these
loads, and that the correct self-weight of the fundament is used in the calculation.
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10.3 Grating

The different types of grating will have a different capacity. If you are not able to identify which type
grating is used where Quick Lift fundament is supported, the calculation tool table column
«minimum size of plate if placed on grating” is to be used. If the grating is identified as one of the
three types according to table down below, the column “Force in most loaded footplate/deck....” can
be used together with the table to determine decks capacity.

These types can be identified by measuring the gratings main grid.

e Column 1 intable: Grid is 35mm high and 5mm wide.
Offshore grating XSP-535-41/101 - 5, Steel grade S355.

e Column 2 intable: Grid is 30mm high and 5mm wide.
Offshore/industry grating XSP-530-41/101 — 5, S355.

e Column 3 intable: Grid is 30mm high and 3mm wide.
Industry grating XSP-330-41/101 - 3, Steel grade S235.

Rundtjemn

Figur 12.32 XSP-nister

Column 1 Column 2 Column 3
STy $355 $355 $235
XSP-535-41/101-5 XSP-530-41/101-5 XSP-330-41/101-5

(35 x5) (30 x5) (30x3)
300 18,7 kN 13,4 kN 5,3kN
400 12,9 kN 9,3 kN 3,7kN
500 9,9 kN 7,1kN 2,8 kN
600 8,0 kN 5,8 kN 2,3 kN
700 6,7 kN 4,8 kN 2,0 kN
800 5,8 kN 4,2 kN 1,7 kN
900 5,1 kN 3,7kN 1,5 kN
1000 4,5 kN 3,3 kN 1,3 kN
1100 4,1 kN 3,0kN 1,2 kN
1200 3,7 kN 2,7 kN 1,1kN
1300 3,4 kN 2,5kN Not Allowed
1400 3,2 kN 2,3kN Not Allowed
1500 3,0 kN 2,2kN Not Allowed

- Table values are based on a 150x150 mm plate, centrical loading of 4 grids, stored on both sides.
- For every additional grid that is loaded an additional 10% force can be added to the table.
- If the grating is cut to size, we must ensure that the load-bearing grids is supported at both ends.

Note. Table and description are referenced from the Norwegian Scaffolding book Issue nr. 3 — 2015.

User manual — Advanced use of Quick Lift Page 25 av 69




User manual — Advanced use of Quick Lift

Dok.ID/ Doc.ID: M-008-2022-EN Opprettet/Created: 18.01.2023

Gyldig fra/Valid from: 01.01.2023 Rev.nr/Revision: 002-2023-EN

Forfatter/Author: Mats Jektvik Eier(rolle)/Owner(role): | Mats Jektvik ALUHAK
Godkjent av/Approved by: | Sten Bergman Firma/Company: Aluhak Gruppen AS, org.nr. 925 060 461 o

10.4 Calculation of wind values

Wind calculations is based on a 25m/s windspeed. It is not allowed to use Quick Lift if the wind force
hitting the Quick Lift location, exceeds this limit. Looking at the live table, wind must be considered
also when not in use. When not in use, a max wind speed of 32m/s is calculated, resulting a need in
securing the fundament, when not in use, and placed directly affected by the wind.

If the fundament is placed inside, or in a location that gives a significant reduction in wind hitting the
fundament, this will give a reduction in the force working against overturn. This can be chosen as an
option in the worksheet.

When reduction is used, this is reduced according to the max windspeed of 32m/s. This gives 24m/s
when reduced to 75%. Meaning that fundament can be used in full windspeed of 32m/s if site
location is evaluated to 75% or less.

Always check and evaluate wind conditions before deciding how much wind is affecting the
fundament. If in doubt, always calculate for worst case wind effect.

11.1 Buckling length on standards

Depending on the placement of the Quick Lift and the total length and width of the fundament, the
location movement and wind pressure will result in different pressures on the legs.

After length and width including any supplementary subjects is set and the stabilization method is
selected, the buckling length is to be adjusted until not showing a red number in the table.

There shall always be done an effort to connect horizontal bindings in the fundament, as close to the
floor as possible. But if the module’s complexity does not allow this, the maximum allowable hight
distance from the floor and up to the first connection shall not be higher than half of the buckling
length.

Note. There shall always be at least two horizontally bindings holding in all directions. If the
fundament is free standing, the floor binding in not included as one of these two.

Ex. If you get a result of 2,5 m buckling length (maximum buckling length allowed), the maximum
distance from the floor shall not exceed more than 1,25m. In all cases at least two bindings are
required. If first binding is set on the lowest rosette on a 3 m standard, the second one can be on the
highest, giving less than 2,5m buckling length between the horizontally bindings.

If floor binding is used and it is a free-standing
fundament supported by additional bays, the two =
upper rosettes must be connected.

o N A B A

Wl 10 10 . | ==
t oo

If the complexity of the area, or the activity does not Sucking length s the
allow you to connect between the standards, each oo e fetions or
standard must be fixated or supported by support horizontaly orces.
bays according to its buckling length requirements.

% horizontally forces
<

Distance from lowest
connection and down to deck
is to be multiplied by 2
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12.1 General Instruction, Fundament and Quick Lift

Important. These instructions must be treated together with all regulations and information given in
this manual. Actual designed is depending on the planned activity and must be treated in the
planning tool made for the Quick Lift. Higher loads and different placements will acquire different
design and/or more horizontally bindings and/or fixations, not shown in underlaying examples.

It is important that all lock mechanisms are properly connected and secured tightly on all ledgers and

liftingbeam’s.

—ge—ag—ag

Connect bottom frame as close to floor as
possible. (See buckling length). Use rubber
underneath the adjustable legs. Keep the area
clean to get max friction. Max adjustment on
the adjustable leg shall not exceed 200mm.

If floor level connection (Standard retainer) is
used. Suitable Rubber coating should be put
underneath. It is recommended to temporary
connect using normal horizontally connections
to keep the fundament stable while building it.

Quick Lift is to be placed.

Mount a set of ledgers in the level where the

Mount bracing according to its requirement, for
planned capacity.
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Place the “BRM Stop Double” on the secondary
beams (TB/LB) and measure CC “Wall” & “BRM”
unit according to chosen lifting point (v direction).
Se ex. table “ID Name and placement of Quick
Lift (cc)”. Find/use measures in Worksheet —
column “Quick Lift Placement”.

Mount both lifting beams, leaving the
certification tag, visible on the outside.
Secure both “BRM Stop Double” for sliding by
placing the bolts in the secondary beams
(ledgers) openings/holes.
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Place “BRM Double Lifting Guide” on
Liftingbeam’s and measure CC in Direction X.
Connect the bolts as described above.

Mount needed Pipes and couplers to secure the
“BRM Double Lifting Guide” for horizontally
movement. Pipes to be calculated according to
“Horizontally load of Quick Lift”
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Horizontally connections in mounted 0,5m Example showing use of floor level connection
above Quick Lift level. This is not needed if (Standard retainer). Horizontally movement
fundament | fixated in both directions, at Quick | needs to be taken in fixation or by using braced
Lift level, and supported by two bindings in support bays, in the direction “Standard

hight, according to general rule. retainer” are used.

Note. There is also an option to use multiple
compression points securing both directions in Quick
Lift level, where Standard retainer is used.

12.2 General Description (applies to all configurations)

12.2.1 Notin use:

When “Not in use” and high wind is expected (26-32m/s), fundament must be lightly
secured. If fundament is placed on a dry and clean surface it is not expected to move, but
due to uncertainty in friction that may come due to wet or soiled surface (deck), securing is
necessary. Estimated “hold back” will depend on the configuration’s self-wight and must be
secured in all directions. This force is due to high wind and can be reduced to zero if less
wind is affecting the fundament. Get correct result by using the live worksheet.

12.2.2 Guidance information (examples):

Example 1 specifies the use of diagonals. This is not specified in the remaining examples but
applies equally to all configurations. All examples are based on use with 5°+5° skewness and
tilt (FPSO).
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13.1 Configuration 1-1: SWL 250 & 500 kg — SW 230 kg

13.1.1 Design description

13.1.2 Counterweight / Fixations
Not needed, when in use.

13.1.3 Description
SWL 500kg:
e Use of “normal” bracing (single)
e 5°skewness in all directions.
o See table 8.5 for other load or skewness.
e Max Buckling length. (See description Buckling length)
o 2,5 hm at 500kg.
e Free standing.
e Hold Back force, when not in use (32m/s wind).
o 22,25 kg attachment if counterweight (2 x 7,32 kg, for not in use) is included.
o If you choose not to use the counterweight, which is necessary to prevent
the fundament for tipping when it is “not in use”, this option must be
selected in the layout. In that case, the hold back force will increase, and this
force must be ensured not only for gliding, but also for lifting. Hold back
force is then 26.22 kg
Important! This option can NOT replace needed counterweight, when in use.
o If not secured at floor level, a total of 97 kg in counterweight is needed.

IM
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13.2 Configuration 1-2: SWL 1000 kg — Bracing in Defined direction — SW 230 kg

13.2.1 Design description

The diagonals must be placed in such a way
that they are subjected to tension when
moving loads. Meaning, the highest part of the
diagonal in the direction the load is pulled.
Note. Buckling length to be measured between
bracing and horizontal connection.

mfo. If no lateral pull of
M the load is planned, as
171 em well as if joint lifting is to
be used between several
units in the same frame.
Then the diagonals can
be mounted according to
generally known practice
Q)r scaffolding.

13.2.2 Counterweight / Fixations
Not needed, when in use.

13.2.3 Description
SWL 1000 kg:
e Use of bracing in stretched position (single).
e 5°skewness in directions resulting stretch on bracing. (Meaning, against high point
of the bracing.)
o See table 8.5 for other load or skewness.
e Buckling length max 1,71 hm.
e Free standing.
e Hold back force, when not in use (32m/s wind).
o 22,25 kg attachment if counterweight (2 x 7,32 kg, for not in use) is included.
o If one chooses not to use the counterweight, which is necessary so that it
does not tip when the fundament is "not in use", the Hold back force of
26.22 kg must be secured in all directions including uplift.
o If not secured at floor level, a total of 97 kg in counterweight is needed.
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13.3 Configuration 1-3: SWL 1000 kg — Double diagonals — SW 255 kg

13.3.1 Design description

The diagonals are mounted in cross.
That is on both sides of the fundaments
wall’s, in all directions.

Buckling can be measured based on the
bracing height, meaning between upper
and lower bracing connection.

[LEVS
168 cm

Info. This solution is needed
if the 1000kg load is to be
pulled in several directions.

13.3.2 Counterweight / Fixations
Not needed, when in use.

13.3.3 Description
SWL 1000 kg:
e Use of double bracing (cross diagonal)
e 5°skewness in all directions.
o See table 8.5 for other load or skewness.
e Buckling length max 1,69hm.
e Free standing.
e Hold back force, when not in use.
o 19,42 kg attachment if no counterweight is added.
o If not secured at floor level, a total of 72 kg in counterweight is needed.
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13.4 Configuration 1-4: Attached — SW 183 kg

13.4.1 Design description
Singel fundament - Attached

If no diagonals are used. The fundamental
needs to be attached in both directions and
both in bottom and top, close to the Quicklift.

Comment. Lowest point to be mounted
as low as possible. The maximum high
from lowest connection down to the
fundament floor, shall not exceed more
then half of the solutions maximum

buckling length.

13.4.2 Counterweight / Fixations

Fixation needed at in Quick Lift height on a 1000kg lift, is 7,12 kN | both directions. Fixation in
floor level equals the same force as “Internal horizontal forces to be taken in bracing...”, and
equals 5,948kN.

13.4.3 Description
SWL 1000 kg:
e Fixations in low and high point both directions.
e 5°skewness in all directions.
o See table 8.5 for other load or skewness.
e Buckling length max 2,5hm.
e Fixed.
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13.5 Configuration 1-5: Use of supporting bays — SW 291 kg

Use of supporting bays

Load to be pulled against it's supporting
bays. And diagonals to be subjected with
compression, in the supporting bay.

P HEEEEEEESENENENNNN;;

Info. The reason for this is that, pulling
away from the supporting bay will result an
uplift of the supported bay. And the
supporting bay do not carry enough self
weight to secure the horizontal movement.

13.5.1 General rule Support bays

Since both direction of the fundament is supported, the horizontally force affecting the
standards capacity can be reduced to a more correct value. Normally this load is calculated
based on a 0,5hm moment capacity placement, of the horizontally load. This can when both
directions are supported, be treated the same way as with fixations, and set to be the correct
space, meaning the difference between Quick Lift hight (ledger/secondary beam) and to the
centre of the coupler for the compression bracing/tube. In this example this is about 0,2hm.

13.5.2 Counterweight / Fixations
Not needed, when in use.

13.5.3 Description
SWL 1000 kg:
e Use of compression pipes/bracing.
e 5°skewness in directions against support bays.
o See table 8.5 for other load or skewness.
e Buckling length max 2,38hm (moment capacity placed on 0,2hm).
e Free standing.
e 40,21 kg Hold back force, when not in use and hit by 32m/s windspeed.
o If not secured for sliding, a total of 148 kg in counterweight is needed.
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13.6 Example - Table showing details LP 1 Configuration 1

13.6.1 Configuration 1-1 (250kg & 500 kg) & 1-2 (1000 kg) — SW 230 kg

Basic data fundament (QUICkllft bay) Planed Skewness Additional Supporting bays Length direction (x) - Lifting beam Width direction {y} - Secondary beam Si‘ea‘
stabilization . . .
Length Width Hight (to Quicklift) Selfwight Singel Double (if needed) Closest to Quiclift {x) Closest to Quiclift {y) method Location affecting wind result
3,00 m 3,00 m 2,50 m 230,0 Kg 5° Away from Quiclift {x) Away from Quiclift {y) JFree standing Open 100% {maximum 25 m/s, when in use)
SWL - Fixation force Counterweight Counterweight Fixation force Counterweight Counterweight . . Force inmost loaded] . Horizental force JCompression . Ledger bending Shear/parallel force Internal Horizontally When documenting use Of LP1
g [kN] | I [kN] , N Force in most  JMax Buckling Minimum size of]. o \Vertical Load between floor/deck and )
QUICklIft {May be ) . [kg] - Cross side  |[kg] -Cross side N . [kg] -Long side [ke] -Long side footplate/ deck [kN] ) in Quicklift due [between moment -ALUHAK 3 . force to be taken in . .
|Placement ID . % direction Y direction loaded leg length [hm] - . i . plate if placed o _|Secendary heam S foot, included friction . placement the fo“OWlng p0|nts
Table changed if | Against cross Away frem Closest to _ Against Lon Away from Closestto {Standard} k] JINPUT DATA {including pessible on Grating [m?] to skewness and |Quicklifts when/if (Ledzer} [kN] systems (utilization \FV_ditf - Only applies Bracing/ support bay ’
required) [ 4o Quicklift (x) auickiifog |72 E Jovickirttvy  Jouickif (v} use of ballast) S TR oint ifting ¢ secondary beam) | e [P Teton in the table must be checked.
2 B 0, . . .
- 250 K. 4,318 kN 2,5 4,318 kN 0,078 m 2,103 kN 2,814 kN UF: 15,74 % 1,487 kN First marklng shows when in use.
= 500 Kg 6,981 kN 2.5 6,981 kN 0,126 m? 4,206 kN 5,628 kN UF: 31,5 % 2,974 kN LP1 on 3 x 3 m fundaments
—
A 1000 Kg 12,309 kN 2,3 12,309 kN 0,222 m? 8,411 kN 11,255 kN UF: 63,0 % 5,948 kN h that t ioht i
SNOWS that no counterwel IS
250 Kg 5,071 kN 2,5 5,071 kN 0,091 m? 2,103 kN 3,987 kN UF: 22,3 % 1,487 kN g
- .
= 500 Kg 3.01 Kg 8,488 kN 2,47 8,503 kN 0,153 m* | 4,206 kN 7,974 kN UF: 44,6 % 2,974 kN required.
1000 Kg 33,26 Kg 15,322 kN 2,19 15,421 kN 0,278 m? 8,411 kN 15,947 kN UF: 89,2 % 35,948 kN
250 Kg 19,27 Kg 6,393 kN 2,5 6,450 kN 0,116 m? 2,390 kN 5,863 kN UF: 32,8 % 1,690 kN
= . .
E 500 Kg 61,78 Kg 11,132 kKN 2,16 11,316 kN 0,204 m? 4,779 kN 11,727 kN UF: 65,6 % 3,379 kN Second marklng IS movement
T | hcn not in use. This fundament
Calculation: i . .
Force, against . 250 Kg 5,052 kN 2,5 5,052 kN 0,091 m? 2,103 kN 2,814 kN UF: 12,9 % 1,487 kN needs to be fixated when not in
overturning, E 500 Kg 1,02 Kg 8,451 kN 2,44 8,454 kN 0,152 m? 4,206 kN 5,628 kN UF: 25,7 % 2,974 kN use, if standing outside and are
including 2 b o .
s e 1000 Kg 25,28 Kg 15,248 kKN 1,35 15,324 kN 0,276 m’ 8,411 kKN 11,255 kN UF: 51,5 % 5,948 kN affected fU”y by the wind
fircati 250 Kg 6,055 kN 2,5 6,055 kN 0,109 m* 2,103 kN 3,987 kN UF: 18,2 % 1,487 kN
ixation or - (32m/s).
counterweigh s 500 Kg 501 Kg 1,02 Kg 10,456 kN 2,02 10,474 kN 0,189 m? 4,206 kN 7,974 kN UF: 36,5 % 2,974 kN
th
tC/a:jcaL:l\:tsz-d 1000 Kg 33,26 Kg 25,28Kg 19,259 kN 0,85 19,433 kN 0,350 m? 8,411 kN 15,947 kN UF: 73,0 % 5,948 kN If this fundament in p|aced
data/force - 250 Kg 19.27 Kg 7,795 kN 2.5 7.852 kN 0,141 m? 2,390 kN 5,863 kN UF: 26,8 % 1,690 kN where onIy 75% wind force
for most ! 500 Kg 61,78 Kg 1,02 Kg 13,936 kN 2 14,123 kN 0,254 m* 4,779 kKN 11,727 kN UF: 53,6 % 3,379 kN (equals 24m/s) or less is hitting
c L S 1 :
objects there is no need for any fixation
230 Kg 15,25 Kg 5,787 kN 2,5 5,833 kN 0,105 m? 2,103 kN 2,814 kN UF: 4,3 % 1,487 kN .
e or counterweight.
= 500 Kg 53,75Kg 9,920 kN 2.36 10,083 kN 0,181 m? 4,206 kKN 5,628 kN UF: 8,5 % 2,974 kN
-
1000 Kg 130,73 Kg 18,187 kN 1,87 18,582 kN 0,334 m? 8,411 kN 11,255 kN UF: 17,1 % 5,948 kN |mp0rtant_ This value is only valid
— 250 Kg 15,25 Kg 7,039 kN 2.5 7,085 kN 0,128 m? 2,103 kN 3,987 kN UF: 6,0 % 1,487 kN if correct self—weight are applled
,_U 2 g o, .
P 500 Kg 5,01 Kg 53,75 Kg 12,425 kN 2.5 12,600 kN 0,227 m’ 4,206 kN 7,974 kN UF: 12,1 % 2,974 kN and rubber is used on a clean
1000 Kg 33,26 Kg 130,73 Kg 23,195 kN 2,15 23,684 kN 0,426 m? 8,411 kN 15,947 kN UF: 24,2 % 5,948 kN surface
250 Kg 19,27 Kg 15,25 Kg 9,197 kN 2,5 9,299 kN 0,167 m? 2,390 kN 5,863 kN UF: 8,9 %% 1,690 kN '
=
! 500 Kg 61,78 Kg 53,75Kg 16,739 kN 2,2 17,083 kN 0,308 m? 4,779 kN 11,727 kN UF: 17,8 % 3,379 kN
L]
1000 K; 146,81 Kg, 130,73 Kg 31,825 kN 2,2 32,652 kN 0,588 m? 9,558 kN 23,454 kN UFE: 35,6 % 6,759 ki
32 m/s 0 K;j 7,32 Kg 7,32 Kg 732 Kg 732 Kg 1,954 kN 3 1,214 kN 0,022 m* 0,218 kN 22,25 KgIHO‘d back Force,
75% wind for preventing sliding when not in use {incl use of
0 K; 1,617 kN 3 1,617 kN 0,029 m? i ixation}.
Overturning (24m/s) g counterweight/fixation}
due to wind | 50% wind
. 0 Kg 1,377 kN 3 1,377 kN 0,025 m? .
(Not in use) {16m/s) Choose counterweight setup
Inside 0 Kg 1,184 kN 3 1,184 kN 0,021 m?

User manual — Advanced use of Quick Lift Page 35 av 69



User manual — Advanced use of Quick Lift

Dok.ID/ Doc.ID: M-008-2022-EN Opprettet/Created: 18.01.2023

Gyldig fra/Valid from: 01.01.2023 Rev.nr/Revision: 002-2023-EN

Forfatter/Author: Mats Jektvik Eier(rolle)/Owner(role): | Mats Jektvik ALUHAK
Godkjent av/Approved by: | Sten Bergman Firma/Company: Aluhak Gruppen AS, org.nr. 925 060 461 o

13.6.2 Configuration 1-3: 1000 kg — SW 255 kg

Basic data fundament (QUICkl ift bay) Planed Skewness Additional Supporting bays Length direction (x} - Lifting beam Width direction [y} - Secondary beam stasﬁ‘::::im
Length Width  [Hight {to Quicklift) Selfwight Singel Double (if needed) Closest to Quiclift x) Closest to Quiclift (y) method Location affecting wind result
3,00 m 3,00 m 2,50 m 255,0 Kg 5° Away from Quiclift {x) Away from Quiclift {y) JFree standing Open 100% {maximum 25 m/s, when in use)
SWL - Fli(zation ferce Counterweight  [Counterweight Fll:ation force Counterweight  |Counterweight ‘ . v Buckii Force in most loaded Mini e of Horizontal force [Compression ertical Load Ledger bending Shear/parallel force internal Horizontally
Quicklift - 1D {May be L d'] " [kg] - Cross side  J[kg] -Cross side \[: d'] " [kg] -Leng side [kg] -Long side I or;e;nl mes | ax hu[; Tg footplate/ deck [kN] I':m:m; SIZZ “in Quicklift due Jhetween Ser ICZ oab moment -ALUHAK :]Et;”?enl f:juu‘:f;d_:!( and force to be taken in
Table acemen changed if Ire.c ‘on Away from Closest to Ire.c on (Away from Closest to oa ed E::Ig K engt m {including possible plate | Flace 5 [te skewness andQuicklifts when/if| ecccl)n ar\lﬂ( eam systems (utilization ?\7 'dl_?:L_'OE | " Tn Bracing/ support bay
: - Against cross | eklite (x wicklift {x -AgainstLong I Lokiif (v wicklift (v (Standard) [kN] JINPUTDATA | = ¢ ballast on Grating M Lo fiw Joint liftin (Ledger} [kN] secondary beamy |- -Onlyarplies f g avion
rEq“"e‘j) side o x} Q x side e ¥} Q v} } (kN I g lwhen ballast is placed
Calculation: 250 K 4,446 kN 2,5 4,446 kKN 0,080 m? 2,103 kN 2,814 kN UF: 15,74 % 1,487 kN
i =
F"rc‘:' against = 500 Kg 7,110 kKN 2.5 7,110 kN 0,128 m? 4,206 kN 5,628 kN UF: 31,5 % 2,974 kN
overturning, -
including 1000 Kg| 12,438 kN 1,69 12,438 kN 0,224 m? 8,411 kN 11,255 kN UF: 63,0% 5,948 kN
32 m/'s 0 Kg 2,082 kKN 3 1,301 kN 0,023 m? 0,190 kN 19,42 Kg|Hold back Force,
75% wind for preventing sliding when not in use (incl use of|
Overturning {24um/5] OKe 1,746 kN 3 1,746 kN 0,031 m? counterweight/fixation}.
dueto wind | 50% wind
. ° 0Kg 1,505 kN 3 1,505 kN 0,027 m? .
{Not in use) {16m/s) Choose counterweight setup
Inside 0Kg 1,313 kKN 3 1,313 kN 0,024 m?
13.6.3 Configuration 1-4: 1000 kg — SW 181
Basic data fundament (Quicklift bay) Planed Skewness Additional Supporting bays Length direction {x) - Lifting beam Width direction (y) - Secondary beam stagiel::::ion
Length Width Hight {to Quicklift) Selfwight Singel Double (if needed) Closest to Quiclift {x) Closest to Quiclift {y) method Location affecting wind result
3,00 m 3,00m 250m 181,0 Kg 5" Away from Quiclift (x) Away from Quiclift (y) Fixation Open 100% {maximum 25 m/fs, when in use)
Distance between Quiklift and fixation in hight =
SWL - Fli(:(\;atien ferce Counterweight Counterweight T;\Iation ferce Counterweight  JCounterweight . 5 + |max Bucui Force in mest loaded Mini . { Horizental force fCompression ortical Load Ledger bending IShearf'paraIIeI force Internal Horizontally
QUiCkliﬁi Pl 1D (May be E(d'] " [kg] - Cress side  [kg] -Cross side E’ d'] i [kg] -Leng side [kg] -Leng side | or;eclinl mos \ ax hu[: |;1g footplate/ deck [kN] I'T"_‘:T SIZZ ° in Quicklift due Jbetween Ser ICZ oab moment -ALUHAK :]Eht“?enlf:jm;’;d_:k and force to be taken in
Table acemen changed if Ire_c fen Away from Closest to |re-c en Away from Closestto packed leg ength [hm (including possible plate Face o1 [te skewness andfQuicklifts when/if condary beam systems {utilization oo 'I.ncu e i Icfn Bracing/ support bay
; - Against cross N o - Against Leng - o (Standard} [kN] JINPUT DATA on Grating [m?] | B, {Ledger} [kN] I —_— (Fv_diff) - Only applies or by fixation
required) cide Quicklift {x} Quicklift {x} side Quicklift (¥} Quicklift (Y} use of ballast} tilt [kN] Joint lifting y L when ballast is placed ¥
Calculation: 250 K, 2,65 kN 2,65 kN 1,951 kKN 2,5 1,951 kN 0,035 m? 2,103 kN 2,814 kN UF: 15,74 % 0,048 kN 1,487 kN
i =
F‘“‘:’ against = 500 Kg 4,14 kN 4,14 kKN 3,306 kN 2,5 3,306 kN 0,060m? | 4,206 kN 5,628 kN UF: 31,5% 0,048 KN 2,074 kN
overturning, i
including 1000 Kg] 7.11 kN TA1EN 6,016 kKN 2.5 6,016 kN 0,108 m? 8,411 kN 11,255 kN UF: 63,0 % 0,048 kN 5,948 kN
32 m/s 0Kg| 1,62kN 1,62 kN 0,596 kN 3 0,596 kN 0,011 m? 0,389 kN GD,GG-Kg-IHU‘d back Force,
75% wind for preventing sliding when net in use {incl use of
0 . (24m/s) 0Kg]l LL11kN 1,11 kN 0,596 kN 3 0,596 kKN 0,011 m? 0,007 kN counterweight/fixation).
verturning m/s
due to wind | 50% wind
. ) 0Kgl 0,74 kN 0,74 kN 0,596 kN 3 0,596 kN 0,011 m? ,
{Not in use) {16m/s) Choose counterweight setup
Inside 0Kgl 0.45kN 0,45 kN 0,596 kN 3 0,596 kN 0,011 m?
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13.6.4 Configuration 1-5: 1000kg (using support bays)

Basic data fundament (Quickl ift bay) Planed Skewness Additional Supporting bays Length direction {x) - Lifting beam \Width direction (y) - Secondary beam zi‘e“‘
stabilization . . .
Length Width Hight (to Quicklift) Selfwight Singel Double (if needed) 1,00 m|Closest ta Quiclift (x) 1,00 m|Closest to Quiclift {y) method Location affecting wind result
3,00 m 3,00 m 2,50 m 291,0 Kg 5° Away from Quiclift (x) Away from Quiclift (y) Free standing Open 100% (maximum 25 m/s, when in use)
Distance between Quick Lift height and compression pipe / connection 0,20 hm
SWL - Fli);jﬂon force Counterweight Counterweight T;ation force Counterweight JCounterweight ; . . Ivax Buckii Force in most loaded Mini iz of Herizontal force fCompressicn \ertical Load Ledger bending Shear/parallel force Internal Horizontally
Quicklift {May be [ _] i [ke] - Cross side  J[kg] -Cross side [ _] i [ke] -Long side [kg] -Long side oreein moes e footplatef deck [kN] |n|rr.1um slee 0 in Quicklift due Jbetween ertica Loa moment -ALUHAK betw?en ﬂoor"d_ECF and force to be taken in
|Placement ID ; X direction Y direction flcaded leg length [hm] - ) ) ) plate if placed o _|5econdary beam o foot, included friction 3
Table changed if Against Away from Closest to Against L Away from Closestto {Standard) (kN] |INPUT DATA {including possible Grating [m?) to skewness and]Quicklifts when/if Ledger} [kN] systems (utilization (Fv_dith - Only applies Bracing/ support bay
lrequired) ; di"""s O35 viicklifi (x} Quicklift {x) . di"""s "8 | quickiif (v} Quicklift iv} andar use of ballast) on Grating (M= g kg Joint lifting edger secondary beam) [~ ba"asti:pf; by Jorby fixation
250 Kgl 4,632 kN 2,5 4,632 kN 0,083 m* 2,103 kN 2,814 kN UF: 15,74 % 1,487 kN )|
-
o] 300 Kg 7,295 kKN 2.5 7,295 kN 0,131 m? 4,206 kN 5,628 kN UF: 31,5% 2,974 kN
i
1000 Kg 12,623 kN 2,38 12,623 kN 0,227 m? 8,411 kN 11,255 kN UF: 63,0 % 5,948 kN
250 Kg 5,385 kN 2.5 5,385 kN 0,097 m? 2,103 kKN 3,987 kKN UF: 22,3 % 1,487 kN
=
E 500 Kg 8,802 kN 2,47 8,802 kN 0,158 m? 4,206 kN 7,974 kN UF: 44,6 % 2,974 kN
1000 Kg 15,636 kN 2,19 15,636 kN 0,281 m? 8,411 kN 15,947 kN UF: 89,2 % 5,948 kN
250 Kg 6,707 kKN 2.5 6,707 kN 0,121 m? 2,390 kN 5,863 kN UF: 32,8 % 1,690 kN
=
3 300 Kg 11,446 kN 2,16 11,446 kN 0,206 m? 4,779 kKN 11,727 kN UF: 65,6 % 3,379 kN
Calculation: X
. 250 Kg 5,366 KN 2.5 5,366 kN 0,097 m? 2,103 kN 2,814 kN UF: 12,9 % 1,487 kN
Force, against =
overturning, E 500 Kg 8,765 kN 2,44 8,765 kN 0,158 m? 4,206 kN 5,628 kN UF: 25,7 % 2,974 kN
including 1000 Kg 15,562 kN 1,35 15,562 kN 0,280 m? 8,411 kN 11,255 kN UF: 51,5% 5,948 kN
ded
:\E:tizn or 250 Kg 6,369 kN 2.5 6,369 kN 0,115 m? 2,103 kN 3,987 kN UF: 18,2 % 1,487 kN
=
counterweigh o 500 Kg 10,770 kN 2,02 10,770 kN 0,194 m? 4,206 kN 7,974 kN UF: 36,5 % 2,974 kN
th
t/ l‘aaHlast.d 1000 Kg 19,573 kN 0.85 19,573 kN 0,352 m? 8,411 kN 15,947 kN UF: 73,0 % 5,948 kN
Calculate
data/force = 250 Kg 8,109 kN 2.5 8,109 kN 0,146 m* 2,390 kN 5,863 kN UF: 26,8 % 1,690 kN
for most o 500 Kg 14,250 kN 2 14,250 kN 0,256 m? 4,779 kN 11,727 kN UF: 53,6 % 3,379 kN
. e 2 RN
objects
250 Kg 6,101 KN 2,5 6,101 kN 0,110 m? 2,103 kN 2,814 kN UF: 4,3 % 1,487 kN
—
d 500 Kg 10,234 kN 2.36 10,234 kN 0,184 m? 4,206 kN 5,628 kN UF: 8,5 % 2,974 kN
-
1000 Kg 18,501 kN 1,87 18,501 kN 0,333 m? 8,411 kN 11,255 kN UF: 17,1 % 5,948 kN
250 Kg 7353 kN 2,5 7,353 kN 0,132 m? 2,103 kN 3,987 kN UF: 6,0 % 1,487 kN
—
Il 500 Kg 12,739 kN 2.5 12,739 kN 0,229 m? 4,206 kN 7,974 kN UF: 12,1 % 2,974 kN
=]
1000 Kg 23,509 kKN 2,15 23,509 kN 0,423 m? 8,411 kN 15,947 kN UF: 24,2 % 5,948 kN
250 Kg 9,511 kN 2.5 9,511 kN 0,171 m? 2,390 kN 5,863 kN UF: 8,9 % 1,690 kN
—
Il 500 Kg 17,053 kN 2.2 17,053 kN 0,307 m? 4,779 kN 11,727 kN UF: 17,8 % 3,379 kN
-1
1000 Kg 32,139 kN 2.2 32,139 kN 0,578 m? 9,558 kN 23,454 kN UF: 35,6 % 6.759 kN
32 m/s 0 Kg 2,268 kKN 3 2,268 kN 0,041 m? 0,394 kN 40,21 Kg|Hold back Force,
75% wind for preventing sliding when not in use {incl use of
. ’ 0Kg 1,931 kN 3 1,931 kN 0,035 m? counterweight/fixation).
Overturning | (24m/s) '\
due to wind | 50% wind
. 0Kg 1,691 kKN 3 1,691 kN 0,030 m? .
{Notin use) {16m/s) Choose counterweight setup
Inside 0Kg 1,499 kN 3 1,499 kN 0,027 m?
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14. Example 2 — Quick Lift 3x3x2,5 - LP 2
14.1 Configuration 2-1: SWL 250 & 500 kg — SW 246 kg — (LP2-1)

14.1.1 Design picture

14.1.2 Counterweight / Fixations

e No counterweight is needed when not in use, the 2 planks self-weight is good
enough. If these are removed, counterweight will be needed.

14.1.3 Description
SWL 500 kg:
e Single bracing.
e 5°skewness.
o See table 8.5 for other load or skewness.
e Buckling length for 250 kg = max 2,5 hm.
e Buckling length for 500 kg = max 2,5 hm.
e Free standing.
e 20,58 kg Hold back force, when not in use (32m/s windspeed).
o If not secured for sliding, a total of 81 kg in counterweight is needed.
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14.2  Configuration 2-2: SWL 1000 kg — SW 271 kg — (LP2-2)

14.2.1 Design picture

14.2.2 Counterweight / Fixations
20,58 kg Counterweight is needed on cross side.
e This amounts to 9,57 kg after reinforcements
(additional ledgers) is added to the weight.

14.2.3 Description
SWL 1000 kg:
e Use of double bracing (cross diagonal).
e 5°skewness in all directions.
o See table 8.5 for other load or skewness.
e Buckling length max 1,47hm.
o Additional ledgers must be placed, securing the most loaded Standards.
= Note that this will also add weight. By connecting Horizontally
connections all around (adding the last one, on the back side of the
fundament), this can be added to the fundaments self-weight.
= If only adding 3 horizontally connections (securing needed for the
most loaded legs), it is most conservative not adding this to its self-
wight, as it is not equally divided on all 4 legs.
Note. This only applies for overturn. When looking up buckling
length all weight is to be added.

New SW = 306,6 kg

e Free standing.
e 9,43 kg Hold back force, when not in use and needed counterweight is added.

Note. By reinforcing and adding up the self-weight new holdback force will be 2,71kg.
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14.3 Configuration 2-3: Attached — SW 178 kg — (LP2-3)

14.3.1 Design picture

14.3.2 Counterweight / Fixations

Fixation needed at in Quick Lift height on a 1000kg lift, is 7,12 kN | both directions. Fixation in
floor level equals the same force as “Internal horizontal forces to be taken in bracing...”, and
equals 5,948kN.

14.3.3 Buckling length

It is the horizontally force that reduces the standards max capacity for vertical load. The
further away anchor point is placed the Quick Lift, the lower capacity the standard gets.

Standard A in picture, do not get any horizontally force between connections. This force is
supplied through connecting ledgers or/and secondary beams also including LL (floor
binding). When calculating buckling capacity on leg A, fixation placement can be set to 0,1m.

(Note. See measuring of fixation in configuration 6-3).
Remember to reset or remove this value when looking at legs affected directly by fixations.

Note. The buckling length is limited to 2,5 hm (general rules) and therefore equal on both
legs, in this example.

14.3.4 Description

SWL 1000 kg:

e Fixations in low and high point both directions.

e 5°skewness in all directions.

o See table 8.5 for other load or skewness.
Buckling length max 2,5 hm (on most loaded standard taking anchor force).
Buckling length max 2,5 hm (on most loaded standard without anchor force).
Fixed.
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14.4 Example - Table showing details LP 2 Configuration 1-3

14.4.1 Configuration 2-1: 200 & 500 kg — SW 246 kg

Choose counterweight setup

LP-2 - 1000 kg

. . . . ) - . -
Basic data fundament (Quicklift bay) Planed Skewness Additional Sunporting |SME direction () - Lifting beam Width direction (1) - Secondery beam staiielli:::iun Lokasjons pavirkning Vind / Location
Ional SUpporting - . .
Length Width  |Hight (to Quicklift) Selfwight Singel Double bays (if needed) Closest to Quiclift (x) Closest to Quiclift (y) method affecting wind result
3,00 m 3,00 m 250 m 246,0 Kg 5* Away from Quiclift {x) Away from Quiclift (y) Free standing |Open 100% (maximum 25 m/s, when in use)
: _— - Maz Marmal Foree in . . Ledger bending | Shearfparallel force
) . Lifted Load 1 E:Hma]tlnn Farce Counterweight | Counterweigth ;:E“Dn Fares Counterweight | Counterweigth | Mormal Force | Buckling most loaded Mlinimum size :;?2:?:“' bC::::;:ssmn Vertioal Laad MOMment - between Hoorfdeck E:rri:;:'utall taree
Qllll‘k-llff Placement - [k.g] -Cross side | [kg] -Cross - [kq] -Long =ide | [ka] -Long side |in most loaded | length [hm] | Footplated deck. of plate if __ . ALUHAE and foot, included y.
[May be # direction i Y direction i . Guicklift dus ta | Quicklifts Secondary beam o A to be takenin
Table 10 changed if |- Agsinst Away from side Closest - Baainst Away from Closest to leq [Standard] |- [kM] [irluding placed on skewnezz and | whendit tin [Ledger] [kM] systems Friction [FY_diff] - Ertacinal sunpart
required) Cnfss e | Quickire) ko Guicklift [4] me |k JQuiskiegy) e INPUT possibleuse of | Grating[m] | H po g [utilization Only applies when | mg Fi“zfinn
g DATA b«iast] ! g secondary beam] I:uiast i placed u Y
Caleulat E—— = R 8,z n 1T P 80y T 48T RAT
A 250 Kg 3,153 KN 25 51536N | 0083 n® [ 2.1038N 3087EN | UE:223% 1,487 kX
= =
without E 00 Kg 0,06 Kg 83570 kN 25 8571 kN 0,154 m* 4206 kN 1914 KN UF: 446 % 2974 kN
fixati . [ — . - . . . P — : - s
o 1000 Kg 2831 Kg 154056 | 151 1548068 | 0279w | s4118N 150478 | UFg92% 5,948 kN
N mls D Eg 237 Ke 237 Ke 237 Ke 237 Ke 2,036 kKN 3 2030 kN 0,037 m® 0,202 KM 20,58 KngDld back Force,
73% wind for preventing sliding when not in
0Eg 1,699 kN 3 1,699 1N 0,031 m® use. incl use of counterwight/fiks
Overturning|  (24m's) - ) ) ' ' =
14.4.2 Configuration 2-2: 1000 kg — SW 271 kg
. . . . ) - . -
Basic data fundament (Quicklift bay) Planed Skewness Additional Subporting |=EME direction () - Lifting beam Width direction (1) - Secondery beam sta“:l'i:::mn Lokasjons pavirkning Vind / Location
Ional supporting - . .
Length Width |Hight (to Quicklift) Selfwight Singel Double ba‘,fsl:if nEEdEd] Closest to Quiclift {x) Closest to Quiclift (y) method a‘H:ECtlng wind result
3,00 m 3,00 m 250 m 2710 Kg 5* Away from Quiclift { x) Away from Quiclift (y) Free standing |Open 100% (maximum 25 m/s, when in use)
) _— _— Maz Marmal Faree in ’ . Ledger bending | Shearfparallel farce
) . Lifted Load 1 ;:Hma]tlnn farce Counterweight | Counterweigth ;::ﬁmn Farce Counterweight | Sounterweigth | Marmal Farce | Buckling most loaded Mlinimum size ;?;i?:tal bC;::::;ssmn Vertioal Laad MOMment - between Hoorfdeck E:rri:::'utall taree
Qllll‘k-llff Placement - [k.g] -Cross side | [kg] -Cross - [kg] -Long =ide | [kg] -Long side |in most loaded | length [hm] | footplated deck. of plate if __ . ALUHAE and foot, included U_
[May be # direction . Y direction . . Cuicklift dus ta | Quicklifts Secondary beam L ) to be takenin
Table 10 changed if |- Against Aaway from zide Closest - Buint Boway from Clozest to leq [Standard) |- [k.M] [irluding placed on skewnezz and | whendit tin [Ledger] [kM] SYstems Friction [FY_diff] - Ertacinal sunpart
required) Cnfss | Euickir ko Quicklift (4] LD: o |k JQuiskiegy) |k INPUT possibleuse of | Grating[m] | WH po a [utilization Only applies when | mg Fi“zfinn
o DATA ballast) ! o secondary bieam) | ballast is placed 4 4
Calenlat - N . N : X . i P o P
P 250 Kg 5282 kN 2,5 5282 kN 0,095 w* | 21031 308N | UR223% 1,487 kN
= =
without E 300 K 3.600 kN 25 3,600 kN 0,157 m* 4206 kN T9M4 KN UF: 446 % 2974 BN
[ eatan ot 1000 Kg 2058 Kg 15,533 &N 149 15505 &N 0281 m* | 8411EN 5047EN | UF382% 5948 kN
3 mfs hEkg 2038 Kg 2,165 kN 3 2226 kN 0,040 m* 0,092 kN 9,43 Kgl Hold back Force,
73% wind B R R for preventing sliding when not in
Overturming Y4m's) 0 Ke 20358 Ke 1828 kN 3 1830 kN 0,034 m* use. incl use of counterwight,fiks.
Reinforced (4 ledgers added)
Basic data fundament (Quicklift bay) Planed Skewness Additional Suoporting |-=MEE direction (x) - Lifting beam Width direction (v} - Secondery beam stai?lli:::iun Lokasjons pavirkning Vind / Location
Ional supporiing - . .
Length Width Hight [to Quicklift) Selfwight Singel Double ba‘;"S“anEdEd] Closest to Quiclift (x) Closest to U.UII:'IﬂI,'lIH:I method a‘H:ECnng wind result
3,00 m 3,00 m 2,50 m 306.6 Kg 5F Away from Quiclifo (x) Away from Quiclift (1) Free standing |Open 100% (maximum 25 m/s, when in use) o
_ A A Maz Mormal Force in . . Ledger bending | Shearparallel force
) ) Lifted Load 1 ;:xm.a]tlon force Counterweight | Counterweigth Exm.a]tmn Foree Counterweight | Counterweigth | Mormal Foree | Buckling most loaded hlinimum size :1?2;?:‘3' E:E.Dt:i:ss'm Vertical Laad moment - betwesn Hoortdeck IHnt;r[iS;:-:tall faree
Q‘I.lll?k.llft Placement {May be % directian [kg] -Cross side | [kg] -Cross v directian [kg] -Long =side | [kg] -Long side |in most loaded | length [hm] | footplated deck of plate if Quicklift due to | Guicklifes Secondar beam ALUHAK and Foot, included 1o he takengin
Table 1o chan:]ed it | aqainst Awray from side Clozest | asinst Boway from Clozest ta leg [Standard] |- [kM] [ircluding placed on ckewness and | whendif twin [Ledger] [EN] systems Frickion [(F'Y_diff] - Eracingl suppart
required) ,:nfss e | Ruickif (s ko Guicklift (1) LD: e |Quickiey fauickierry |k INFUT possileuseat | Grating[m] |1 "L o i a [utiizatian Oy applies when [ a Fi“zfmn
9 DATA ballast) ! 9 secondary beam] | ballast i= placed d d
Calcolat - : - i o
—— 250 Kg 3,465 kN 25 5,465 kN 0098 m* | 21031N 3087EN | UR223% 1,487 kN
£ =
without :TE S00 Kg 8,883 KN 23 8,883 kN 0,160 m* 4206 EN 1974 KN UF: 446 % 2974 kN
fixati N - " - e ——— . - P —— " " e
R 1000 Kg 9,57 Kg 157176N | 147 1574368 | 0283w® | 8411EN 1504718 | UF:892% 5,948 kN
32 mis 0 Kg 3TKg 2348 kN 3 2376 kN 0043 m* 0,027 &N 2,71 KngDId back Force,
75% wind B ~ B for preventing sliding when not in
Orverturning|  (24m's) 0Ke 237Kg 2012EN 3 2.040EN 0.037 m® use. incl use of counterwight/fiks.
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14.4.3 Configuration 2-3: 1000 kg — SW 187 kg (Fixed leg- most loaded)

Basic data fundament (Quicklift bay) Planed Skewness Additional Subporting | =M€ direction (x) - Lifting beam Width direction (v) - Secondery beam Etai';'i:::mn Lokasjons pavirkning Vind / Location
Itional supportng - . .
Length Width [Hight (to Quicklift) Selfwight Singel Double bays I:if needed] Closest to Quiclift (x) Closest to Quiclift (y) method a'HECtIhg wind result
3,00 m 3,00 m 250 m 187.00 Kg 5 Away from Quiclift (x) Away from Quiclift (y) Fixation Open 100% (maximum 25 m/s, when in use)
Distance between Quiklift and fixation in hight=}0,50 hm
]
} _— - Mazx Mormal Force in . . Ledger bending | Shearparallel force
Lifted Load A Fitation force Counterweight | Counterweigth Firation force Counterweight | Counterweigth | Marmal Force | Buckling most loaded Mlinimum size Hc\rlz?ntal Eompression . miament - between floorideck, Inter.nal
ickelift [kI] ) X ) [kM] ) ! ) ! . X force in between Werkical Load . Harizontally farce
Qu“-' 1 FPlacement S [kg] -Cro=s side | [kg] -Cross S [kg] -Long side | [ka] -Long side | in most loaded | length [hm] | footplated deck of plate if . . ALUHAE and foat, included .
[May be A direction ) ' direction . ) Cluicklify due to] Guicklifts Secondary beam L ) to be takenin
Table 1D changed if |- Against Poway from side Clozest | Against Puway from Clogest ta leg [Standard] |- [kM] [including placed an skewnesz and | whendit in [Ledger] [kM] systems Friction [FY_diff] - Eracing! support
; A CluickliFt ] b CluickliFs (3] ) Gluicklife (7] Guicklife (] | [kn) INFUT posszible uze of Grating [m?] ) o [utilization Only applies when o
required] Cross side Long side DATA tilt [kI] tjint lifting h bay o by Fination
ballast) secondary beam] | ballast is placed
LCaleul — I . S = S 3 3 LA I 3 0y 3 AT -
D‘::::::“ I50Kg| 267N 267 KN 2371 KN 23 2371 KN 0,046 m* 2,103 kN 3087 KN UF:-223 % 0,032 kN 1487 kN
el =
without E S00Kg| 415N 415N 43526 kN 25 4526 KN 0,081 m* 4206 KN 1974 &N UF:446 % 0,032 kN 2974 kN
[ratien of 1000 Kg| 713N 713 6N 8437 kN 25 8437 &N 0152m* | 411N 15947kN | UF:892% 0,032 &N 5,948 kN
N mbs 0Kgl 164EN 164 kN 0,613 KN 3 0613 KN 0011 m° 0373 kN 3-1,99—IGEIHD|E| back Force,
73% wind B B o o for preventing sliding when not in
Overturming 24m's) O0Eg] LI2EN L12EN 0613 kN 3 0.613 KN 0,011 m® use. incl use of counterwight,fiks.
due to wind | 50% Wind . T 51N 5N
A : DEgl 0,76EN 0,76 KN 0,615 kN 3 0,613 kN 0,011 m® ,
(Mot in use)| (16m'z) Choose counterweight setup
Inne=ide 0Kgl 047TEN 047N 0,615 kN 3 0,615 kN 0,011 m®

14.4.4 Configuration 2-3: 1000 kg — SW 187 kg (Leg A) - The buckling length is in this case limited by the general rule, and therefore equal in both legs. Different setup will get different results.

" " " n @ u n " "
Basic data fundament (Quicklift bay) Planed Skewness Additional Subporting | =M€ direction (x) - Lifting beam Width direction [v) - Secondery beam Etai‘;'ij::mn Lokasjons pavirkning Vind / Location
monal supporting - . .
Engt idt| ight (to Quickli elfwight inge ouble bays(if needed] osest to Quiclift (X osest to Quiclift [y method
L h Width Hight (to Quicklift Selfwigh Si | Doubl Cl Quichift { Cl Quiclifr {1 aﬁectlng wind result
3,00 m 3,00 m 2,50 m 1870 Kg 5* Away from Quiclift [ x) Away from Quiclift (y) Fixation Open 100% (maximum 25 m/s, when in use)
Distance between Quiklift and fixation in hight3{0,10 hm
} N _— Mazx Marmal Force in . . Ledger bending | Shear'parallel force
Lifted Laad { Fisation force Counterweight | Counterweigth Firation force Counterweight | Counterweigth | Mormal Force | Buckling most loaded Minimum size Hc\rlz?ntal Eompression . mament - between foorideck, Inter.nal
icklift [kM] ) . ) [kM] ) - ) - . . Farce in between ‘Wertical Load . Harizontally Foree
Q’llll‘ L Flacement {May be % direction [ka] -Cro=s side | [kg] -Cross v direction [kg]-Long side | [ka] -Long side |in most loaded | length [hm] | footplate! deck of plate if Quicklift dus o] Quicklifts Secondan heamn ALUHAE and Foot, included to he taken in
Table 10 chan;ed it |- Aqainst Auway From side Clozest |- Aaaint Puway from Clogest ta leq [Standard) |- [kM] [including placed an skewnesz and |whendit twin Ledger] [FEN] systems Friction [FY_diff] - Eracing! sunpart
required) Cmgss e | okl o Quicklift [] LDE | Tkt Gwickiiery ke INPUT passitleuset | Grating[m] [ 120 Py 4 [utilization Only applies when |0 g HHEEDH
3 DATA balla=t] I 3 secondary beam] | ballast is placed ¥ 4
LCaleul —_— I I T = S 3 2 AT I 3 0y A -
m:::;u;l“ I50Kg| 267 KN 267 kN 2371 KN 25 2571 KN 0,046 m* 2103 kN 3087 KN UF:-223 % 0,032 KN 1487 kN
= =
without E S00Kg| 415N 415N 4526 KN 25 4526 KN 0,081 m* 47206 kKN TOM4EN UF: 446 % 0,032 kN 2974 BN
fixati - B B B - B - B R ; . - - -
e 1000 Kg| 7,13 kN 713 kN 8,437 kN 23 8,437 kN 0152m* | 8411 KN 150476N | UF:802% | 0032&N 5,948 kN
N mis OKg] 16dEN 1,64 kN 0,615 KN 3 0,615 kI 0,011 m® 0373 kN S—I,QQ—KgIHﬂld back Force,
75% wind B B o . o ; for preventing sliding when not in
Overtumine| (24m/s) O0Eg] LI2EN 112 kN 0.613 KN 3 0,613 kN 0,011 m® use. incl use of counterwight,fiks.
due to wind | 50% Wind . T 5 1N 5N
(Not in nse) (lgm 9 DEgl 076EN 0,76 KN 0,613 kN 3 0,615 KN 0,011 m* T . ot set
- 2 oose counterwelght setup
Innz=ide DEgl 04TEN 047 KN 0,615 kN 3 0,615 KN 0,011 m*
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15. Example 3 — Quick Lift 3x3x2,5-LP 3
15.1 Configuration 3-1: “Fixated in Y”, SWL 250 & 500 kg —SW 241 kg — (LP3-1)

15.1.1 Design picture

15.1.2 Counterweight / Fixations

e 250 kg Solution.
o 15,87 kg Counterweight - Cross side Away from Quick Lift.
o Fixation Y direction - High point = 3,00 kN.
o Fixation Y direction - Low point = 1,69 kN.

e 500 kg Solution.
o 58,38 kg Counterweight - Cross side Away from Quick Lift.
o Fixation Y direction - High point 4,69 kN.
o Fixation Y direction - Low point 3,38 kN.

15.1.3 Description
SWL <=500 kg:
Single bracing.
5° skewness in all directions inside fundaments wall.
o See table 8.5 for other load or skewness.
Buckling length for SWL 250 kg = max 2,5 hm (“Fixated in Y”).
Buckling length for SWL 500 kg = max 2,5 hm (“Fixated in Y”).
Partly free standing.

Hold back force, when not in use and needed counterweight is added.
o Hold back force to be placed/attached diagonally from fixation.
o 250kg=17,84kg.
o 500kg=6,23 kg.
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15.2 Configuration 3-2: 1000 kg not allowed - (LP3-2)

15.2.1 General info
Due to high load on the secondary beam, this configuration (LP-3) will not allow 1000 kg lifting. If
Quick Lift is to be placed in LP3 and loaded 1000 kg, the width of the fundament (secondary beam)
must be reduced to 1,9m.

It will also be allowed if the width (secondary beam) is 2,45m and the Quick Lift in placed minimum
344 mm (CC) from wall and against centre, along the lifting beam.

Note. This is not a setup that can be treated in this revision of the worksheet but is shown as an
example at the end of this manual. (Example 11)

15.2.2 Design picture

Max 1,9m allowed
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15.3 Configuration 3-3: Attached — SW 185 kg — (LP3-3)

15.3.1 Design picture

15.3.2 Counterweight / Fixations

Fixation needed at in Quick Lift height on a 500kg lift, is 4,56 kN | both directions. Fixation in
floor level equals the same force as “Internal horizontal forces to be taken in bracing...”,
3,379 kN.

15.3.3 Description
Load max 500 kg:
e Fixations in low and high point both directions.
e 5°skewness in all directions inside fundaments wall.
o See table 8.5 for other load or skewness.
e Buckling length limited to max 2,50hm, in all legs.
e Fixed - No additional holdback force is required.

Basic data fundament (Quicklift bay) Planed Skewness onal Supporting |LEE direction (x) - Lifting beam Width direction (1) - Seconderybeam| _ #5'%¢ Lokasjons pavirkning Vind / Location
upporting . .
Length | Width [Hight (to Quicklif] [ seifwignt | singei | Double bays (i needed) [cosest to Quiclife (x) [ciosest o quiciite (y) methed affecting wind result
500m | 300m | 250m | 1ssoke 50| |away from quicitt () |away rom Quiclite (y) | Fixation ~|en 100% (maximum 25 m/s, when in use)
Distance between Quiklift and fixation in hight=|
~ . Mol Force in Ledger bending | Sheartparallel force
Lifted Load | Fisation farce . | Fination forse} . L Horizontal | Compression Internal
Quicklift [k G C [kM] & & EuckIng fareein betussn Vertical Load mament beteeentloortdeck |G force
Placement (May be 3 direction [kg]-Cross side | [kg] -Cross ¥ direction [kal -Long side | [ka] -L: [hm] Pl of plate if Quicklift due to | Guicklits Secondan beam ALUHAK and foot, included 10 be takenin
Table D B Amaytrom side Closest Away from Closestta - [kM](including | placed an systems iotion (F¥_ditf) -
changedi Aot ey [oausne [ 2% fqucknen  [quekieen [ WNPUT  possieusect  |Graingney  |2E7vnessand |whenfibin | Ledge BN ion Orly spplies when | 2rocing! suseert
required] | cross side Long side CR) ) il [k Finint liting e |pavorbafstion
— 250Kg| 297N 2,8376N 33 | 25 3536 | 0063w | 2390kN seeN | uRaas% | oossN 1690 N
-
withost b S00Kg| 4,561 4,566 sy | 25 g7y | ontsa [ 270y 172768 | vRessn | ooz 337978
Sxation or
itz Tont
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15.4 Configuration 3-4: Alternative Method for stabilizing — (LP3-4)

15.4.1 Design picture SWL 250 and 500 kg

(@ 7%

i
A T
T

SW=295,6 kg incl. Support and 240,2 kg exc. support.

15.4.2 Counterweight / Fixations

The horizontal load due to skewness horizontally in picture, is in the same line as the build
outs supporting the standards and can therefore be treated as a setup with to supporting
bays in that direction. Since these solutions are not adding any actual support bays, the self-
weight shall not include the equipment supporting it, but only the equipment that is included
in the main bay, when calculating for overturn. Difference between weight with or without
support can be treated as added ballast on the side it is placed.

15.4.3 Buckling length
When checking buckling length, all weight needs to be considered (incl. support), as most
loaded legs, are affected by its total weight.

15.4.4 Description

Ballast only needed in X direction.

5° skewness in all directions inside fundaments wall.
o See table 8.5 for other load or skewness.

SWL 250 kg:

e Ballast X1: 63,24 kg placed on side farthest away from the Quick Lift. (Due to wind)

e Ballast X2: On the same side as the Quick Lift 63,24 kg is also needed due to wind
when not in use. After weight difference of 55,4 kg is included, a total of 7,84 kg is
needed.

e Buckling length max 2,5hm (Based on SW=295,6 kg).

e Hold back force is 56 kg, for sliding.

SWL 500 kg:

e Ballast X1: 94,69 kg placed on side farthest away from the Quick Lift.

e Ballast X2: On the same side as the Quick Lift 63,24 kg is also needed due to wind
when not in use. After weight difference of 55,4 kg is included, a total of 7,84 kg is
needed.

e Buckling length max 2,16hm (Based on SW= 295,6 kg).

e Hold back force is 47,5 kg, for sliding.
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15.5 Example - Table showing details LP 3 Configuration 4 - SWL 500 kg

Checking Overturn and ballast need and Holdback force for sliding:

Basic data fundament (Quicklift bay) Planed Skewness Additional Suonorting | E"Eth direction (x) - Lifting beam |Width direction () - Secondery beam stat?;l-.z;-.on Lokasjons pavirkning Vind / Location
itional Supporting = . .
Length Width  |Hight (to Quicklift) Selfwight Singel Double bays (if needed) Closest to Quiclift (x) n 1,00 m|Closest to Quiclift () method affecting wind result
3,00 m 3,00 m 2,50 m 240,2 Kg 5° Away from Quiclift (x) 1,20 m\l&way from Quiclift { ) Free standing |Open 100% (maximum 25 m/s when in use)
. Fination Fixation £ Wosmal F . Hori A Compressi Ledzer bendi Shear/parallel force In A
Lifted Load - txf'mm rores Covnterweizht Counterweizth ':H_amm ) ot srweight  |Covnterwsizth |MNormal Foree  |Max - m:m ,M,ca " Minimuem size | m[,mt -PIE::\H}II. Vacti . i batwaen floor/'dack ta-.m -
Quicklift BN [iz] -Cross side | [iez] -Cross side |20 lics] Long side |[ke] -Lone side |in most loaded |Buckling |0 1035 Nofptateis foresim between ertical Load moment - and foot includag  |orzontally ferce
Placement ID| (May be X diraction - - Y direction s - - footplate! deck [KN] i Qruicklift doe to | Quicklifts Recondary beam ATUHAK systems|,_ . . . to be taken in
Table changed if _ Asainst Cross Aspay from Closast to _ Amsinst Away from Closast to lzz (Standard) |lemgth [hm] - (inchsding possible placed on doeness 2nd |ohenif twin (Ladser) [1N] (utilization friction (FV_diff) - Biracinz = ;
h T = | Quickdift (x) Quicklift (x) = Quicklift (¥) Quicklift (¥) | [] INPUT DATA N2 BOSIEE | Grating [m?] N e o= ) . |Caly applies when £ SUppor
required) sde Long side use of ballast) talt [RIV] joint lifting secondary beam) ballzst is placed bay or by fixation
Calculation _ c c - - - B c - . c B - -
Ove ine — 250 Kg 5218 Kg 6,522 kN 3.2 6.677 kN 0,120 m 2,390 kN 5.863 kN UF:328 % 0,152 kN 1,690 &N
without = 500 Kg 9469 Kg 11261 kN 216 11543 kN 0,208 m*® 4779 kN 11,727 kN UF: 656 % 0,038 kN 3370 kN
fination or w
bollact Tl
32 mis 0 EKg 9469 Kg 63,24 Kg 2130 kN 3 2601 kN 0,047 m* 0,465 kN 47,42 Kgl Hold back Force,
75% wind _ _ for preventing sliding when not in
Ov me| (24m's) 0Kg 94.69 Kg 308 Kg 1,740 kN 3 2,031 kN 0,037 m* use. incl use of counterwight/fiks.
due to 1,1'1'1’1;1- 50% Wmd
-0 e 0Ke 9469 Kg 1460 kN 3 1742kN | 0031 me _
(Notinuse)] (16m's) Choose counterweight setup
Innside 0EKg 9469 Kg 1237 kN 3 1519 kN 0,027 m*®
LP-3- 500 kg

Checking Buckling and Force in deck:

Basic data fundament (Quicklift bay) Planedskewness | . |Lengthdirection (x)-Lifting beam Width direction (Y] - Secondery beam 5tat;3r'|ell'|§:c'|on Lokasjons pavirkning Vind / Location
itional Supporting = . .
Length Width |Hight (to Quicklift) Selfwight singel Double bays [if needed) Closest to Quiclift (x) 1,00 m|[losest to Quiclift () method affecting wind result
3,00 m 3,00 m 2,50 m 205,6 5" Away from Quiclift (x) 1,20 m{pway from Quiclift () Free standing |Open 100% (maximum 25 m/s when in use)
; Fixcation f Fixcation f Normal Force i Horizontsl  |Compressi Ledger bendi sheariparallel foree |,
Lifted Load - |Foxation fore2 o o veisht  |Covnterweizth [ oo 0008 | o nterweisht | Covnterwsizth |Mormal Foree  |Max mormalTorcen |y i size | ooroomt e , SoEEr Doz | een floorideck [T i
Quicklift [kN] [ice] -Cross side | [kez] -Cross sida | P2 [ke] Lonzside |[kz] -Long side |in most loaded | Bucklin most loaded of plate if force 0 between Vertical Load moment - ané foot, includeg | Lomizontally fores
Placement ID| (May be X direction = = Y dirsction . - = . e footplate/ decle NI . © , Quicklift due to | Quicklifts Szcondary beam ATUHAK systems| . . ., to be taken in
Table changed if - Against Cross :‘w-_a} from Cl{_ba?t_ e - Agzainst A\'._a.} e Cl:?;aat. e leg _(Stm{:.a:c.,- length (ko] - (including possible plac?ﬂ o skewness and  |whan/if twin (Ledger) [1I] (utilization Frietion ﬂ'::"_m"; " |Bracing support
required) L Quicklift (x) Quicklift (x) L s Quiclklift {¥) Quiclklift (¥) [1I4] INPUT DATA . :bail 0 Grating [m®] kit [1N] - int liftine = i fare beam) Cnly applies when b -I:rv fnati
sde OnE side use of ast) 1 Joint lifting secondary beam) | o placad ay or by fixation
Calculation _ c me - _ B c _ ., B - -
] . 250 Kg 3505 Kg 6.807 kN 3.2 6,911 kN 0,124 m? 2390 kN 5,863 kN UF: 328 % 0.049 kN 1,690 kN
Overturning -
without = 500 Kg 7756 Kg 11,546 kKN 216 11,777 kN 0212m 4779 kN 11,727 kN UF: 65.6 % 3379 kN
fixation or w
Jugllgct Timnl
32 m's 0Kg 77.56 Kg 46,11 Kg 2416 kN 3 2,784 kN 0,050 m® 0,408 kN 41,65 Kngold back Force,
75% wind ~ e ~ _ for preventing sliding when not in
Ov ine| (24m/s) 0Kg 7156 Kg 2.025 kN 3 2.256 kN 0.041 m* use. incl use of counterwight,/fiks.
due to wind | 50% Wind
. ’ 0Kg 7756 Kg 1,746 kKN 3 1977 kN 0,036 m® .
(Notinuse)| (16m/s) Choose counterweight setup
Innside 0 Kg 7756 Kg 1,522 kN 3 1,753 kN 0,032 m®
LP-3- 500 kg
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16. Example 4 — Quick Lift 3x3x2,5-LP 4
16.1 Configuration 4 (1-3):

16.1.1 Design pictures

LP4-1 (SWL 2508500 kg)  LP4-2 (SWL 1000 kg) LP4-3 (SWL 1000 kg)
247 Kg 272 Kg 179 Kg

i II.';E,,)),' T

16.1.2 Description
This solution gives the same local placement as LP-2 But will have a less stress on the beams.
If we look away from the small difference in self-wight compared to LP-2, this will have the same
needs to counterweight/fixation and holdback force as LP-2.
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17. Example 5 — Quick Lift 3x3x2,5-LP 5

17.1 Configuration 5 - (1-3):
17.1.1 Design pictures
LP5-1 (SWL 500 kg)

278 Kg

L )
®

T4 W8

-

L~

SR T AN E-

G-

£ )

LP5-2 (SWL 1000 kg)

338,6 Kg

S,

Pt L T

R

WP oo — s

i Sm— |

17.1.2 Description Counterweight placement

Example showing Counterweight placed in the fundaments 3 corners. These examples have a high

LP5-3 (SWL 1000 kg)

179 Kg

&~
- - --
=

Vi mwm .~ -

self-weight due to its setup for supporting the counterweight, leaving no need for counterweight
using 5 degrees skewness. This example will therefore be special adapted treating a 10-degree

skewness.

No Hold back force is required for LP5-2 but 13kg will be needed for LP5-1 (not in use 32m/s).

Looking at a 1000 kg fundament (LP5-2) with 10° skewness and SW 338,6kg, counterweight will be

required on two sides of the fundament.

On “long side” farthest away from lifting point (right in picture) 101,52 kg is required, while on
“cross side” farthest away from lifting point (low in picture) 109,43 kg is required.

When dividing this over to the fundament’s corners, this will give a need of:

Buckling length for most loaded
leg is 0,85 hm.

Use/see live worksheet table for

more info.

; I
Gy m

Corner A | Corner B | Corner C
Basic data fundament (Quicklift bay) Planed Skewness X Length direction {x) - Lif
- - — - - Additional Supporting
Length | Width |Hight (to Quicklift] [ seirwight | singei | Double ays (f needed) Closest to C
300m | 300m | 250m | sssske 10° | Away from ¢
o Lifted Load [F:xamn foree | c [F:’x:]‘i foree) o c igth | Marmal Force ::::ui..g
Quicklift |Placemen | (hdag be [ka)-Cross side |(kal-Crass [0 o |[ka]-Long side |[kg]-Langside |inmost loaded [length [hm]
Table o changed if Awayirom ide C aganas | wsupom [ Ciosesten - flea(Sransana) (-
required) Quicklift () o Quicklift (1] Long side Quicklift 1Y) Quicklift(v] | kM) EIAPTU;
- 250 Kg 1277 KN 23
3 500 Kg| 2622 Ke 2226Ke 12342 EN 200 [e—
1000 Kg| 10925 Kg 10133 Kg DATLEN 083
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18. Example 6 — Quick Lift 3x3x2,5-LP 6
18.1 Configuration 6 - (1-3):

18.1.1 Design pictures

LP6-1 (SWL 500 kg) LP6-2 (SWL 1000 kg) LP6-3 (SWL 500 kg)
SW=326,3 kg incl. Support NOT ALLOWED 181 Kg

and 258,7 kg exc. support.

e ———
Max 2,45m Allowéa

18.1.2 Description
The solution shows a different set-up method for placing counterweight. Counterweight must not be
placed more than 50 cm from centreline of the fundament wall. Placing it partly outside of the
fundament will only increase stability. Since this setup has an almost equal distribution for its self-
weight, this can be calculated using the total load, both in overturn and buckling. No holdback force
will be needed.

The Quick Lift placement will in this case give a high load to the secondary beam. 1000 kg lifting is
therefore not permitted.

To load this configuration with 1000 kg, the Quick Lift must be placed minimum 376mm (cc) from the
wall and against centre, along the lifting beams. (See setup for this configuration, in example 12).
1000 kg can also be achieved by reducing the fundament width down to 2,45m (secondary beam).

Fixed solution: Up to 500 kg lifts (LP6-3).

Fixation placed 0,5m from Quick Lift in hight, gives a buckling
length of 2,5hm (general limit). woaowrng D -

hight level
of anchor

A different setup may give a high reduction in the allowable
buckling length. Permitted height can be increased by reducing
the space between the Quick Lift and the fixation. (Ref.

Configuration 2-3).

xx hm

Space is measured from top of lower lip on standard where
secondary beam is attached, and down to centre of upper anchor
pipe/fixation. See table for more info.
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18.2 Example - Tables showing details LP 6 Configuration 1 & 3

Config 1:
" " 0 ] ] ] " "
Basic data fundament (Quicklift bay) Planed Skewness Additional s " Length direction {x) - Lifting beam Width direction |v) - Secondery beam Stai';'i:::mn Lokasjons pavirkning Vind / Location
Iional supporing - . .
Length Width |Hight (to Quicklift) Selfwight Singel Double ba‘,fs |:if nEEdEd] Closest to Quiclift [ x) Closest to Quiclift (y) method aﬁectmg wind result
3,00 m 3,00 m 2,50 m 3263 5 Away from Quichift (x) Away from Quichift () Free standing [Open 100% (maximum 25 m/s, when in use)
: ’ Kg ]
} - - Mazx Mormal Force in . . Ledger bending | Shearfparallel force
) ) Lifted Load - E:Etmn force Counterweight | Counterweigth E:Emn force Counterweight | Counterweigth | Mormal Foree | Buckling mast loaded Mlinimum size ::‘?:;?:tal E;::ml:u;ssmn Yertical Load mament - between Hoor'deck :—nif;ri;;:'ltall force
Q‘Ill[‘k.llft FPlacement (May be % direction [ka] -Cross side | [kg] -Cross " direction [ka] -Long side | [ka] -Long side | in most loaded | length [him] | footplate! deck of plate if Quicklift dus to | Guicklitts Secondany beam ALUHAE and foak, included to be takengin
Table 1D chan! - . Auway from zide Closest . Away from Closest to leq [Standard] |- [kM] [including placed on s y sYstems Friction [Fv_diff] - .
ged if |- Against T o - Augainst T o INFUT : ) . skewneszs and | whenfif twin [Ledger] [kM] L . Eracing! suppaort
required) Cross side Cluicklift [x] ko CuickliFe (2] Long side Cluicklift '] Cluicklif '] [kM] possible uze of Grating [m*] tilt [k ] fjoint lifting [utilization Only applies when bay or by fisation
DATA ballast) secondary beam] | ballast is placed
Caleulat T - - - - N - [ . P
D‘::I;:::“ I50Kg 3,201 kN 2.3 3201 KN 0,14% m° 2300 KN 3,863 KN UF: 26,3 % 1,690 kN
el =
without E A00 K 201 Ks 14 432 EM 193 14527 kN 0261 m® 4770 kN 11727 kN UF: 536 % 3379 kN
fixation or
ballast Tnol
3 mis 0 Kg 2A40 N 3 240N 0,044 m* 0,00 Kgl Hold back Force,
% wnd 0K B |3 BN | 0038 R
Overturning | (24m/s) - ' ' ' : =
due to wind | 50%% Wind I J
. ° 0Kg 1873 kN 3 1,873 kN 0,034 m? ,
(Mot inuse)| (16m'=) = Choose counterweight setup
Innside 0Kg 1,630 kN 3 1630 KN 0,030 m®
Config 3:
" " 0 ] o ] ] - "
Basic data fundament (Quicklift bay) Planed Skewness Additional s " Length direction () - Lifting beam Width direction (v - Secondery beam Stai';'i;‘zmn Lokasjons pavirkning Vind / Location
Iional supporcng - . .
Length Width |Hight [to Quicklift) Selfwight Singel Double baysﬂifneeded] Closest to Quiclift [ x) Closest to Quiclift (y) method -'a'H:ECtII"Ig wind result
3,00 m 3,00 m 2,50 m 1810 Kg 5* Away from Quiclift (x) Away from Quiclift (y) Fixation Cpen 100% (maximum 25 m/s, when in use)
Distance between Quiklift and fixation in hight=§0,50 hm ]
} _— - Mazx Marmal Faree in . . Ledger bending | Shearfparallel force
Counterweight | Counterweigth Counterweight | Counterweigth | Mormal Force | Bucklin most loaded Iinimum size . . mament - between Hoorfdeck .
- Hited Load 4 et g e [ooween | vercaiLasd -
Q'llll'k-llﬂ' FPlacement S [kq] -Cross= side | [kg] -Cros=s S [kg]-Long side | [kg] -Long side |in most loaded | length [hm] | footplated deck of plate if . - ALUHAE and foot, included .
[May be i direction ) ' direction . ) Gluicklift due to | Guicklifts Secaondary beam . ) o be baken in
Table 1D - . FAuway from zide Closest . Ay from Closest to leq [Standard] |- [kM] [including placed on Lo SYstems Frickion [FY_diff] - .
changed if |- Against T . - Augainst T e INFUT : : . skewness and | whenfif twin [Ledger] [kM] I ' Eracingd support
required] Crozs side Cluicklifr ] o Guickliee (1] Long side Cluicklift [ Guicklift 7] [kM] possible uze of Grating [m?] tlt [k] fioint lifting [utilization Only applies when bay or by fisation
DATA buallast) secondary beam)| ballast is placed
Calculat ( E— - - o~ - - I - R " - [ . - P
D‘::I::::r 150 Kg] 2.86EN 236 kN 4730 KN 23 4 T30EN 0,083 m*® 2300 kN 5,863 kN UF:26.8 % 0,048 LN 1,690 kN
= =
without E S00Kg] 455EN 435N 3,883 kN 23 3883 KN 0,160 m® 4779 kN 11,727 kN UF:336% 0,048 KN 337EN
fixation or
hallgat Tmal
N ms 0Kg] 162EN 1,62 kN 0,306 kN 3 0,306 kN 0,011 m° 0389 kN S%S-KEIHDIEI back Force,
73% wind B B _ B _ B B for preventing sliding when not in
Overtarming ‘-:m & 0Kg] 1111N 111 &N 0,506 LN 3 0,396 kN 0,011 m® 0,007 1N use. incl use of counterwight fiks.
due to wind | 50% Wind . . - . = -
. ° 0Kg] 074N 0,74 KN 0,506 LN 3 0,396 kN 0,011 m® ,
(Mot nuse)| (16m'=) Choose counterweight setup
Innzide DEg| 043EN 045 kN 0,506 kN 3 0,506 kN 0,011 m®
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19. Example 7 — Quick Lift 3x3x2,5 - LP
7

19.1 Configuration 7 (1-3): “Fixated in X”

19.1.1 Design pictures
L= [SINLO00kg) LP7-2 (SWL 1000 kg) LP7-3 (SWL 1000 kg)

183,6 Kg

Note. The standard’s total buckling
length must be reduced. See measures.

19.1.2 Description
LP7 has almost the same local placement as LP-3 But will have a less stress on the secondary beams.

Tables under shows results when calculated using the same method as in LP 3 configurations.
Note that LP7-2 needs to be reinforced in the leg that is not directly held by fixation, due to buckling
length. This can be done by adding a supported bay (see config 6), or by adding fixation on this leg.

Description/Fundament LP7-1 LP7-1 LP7-2 LP7-3
SWL 250 kg 500 kg 1000 kg 1000 kg
Counterweight 12,13 kg 50,62 kg 121,77 kg N/A
Fixation force High Point 2,80 kN 4,29 kN 7,31 kN 7,12 kN
Fixation force Low Point 1,49 kN 2,97 kN 5,95 kN 5,95 kN
Buckling (Fixated in X) 2,5 hm 2,5 hm 1,88 hm 2,5 hm
Holdback force *19,03 kg *8,52 kg N/A N/A

* Holdback force, to be attached diagonally from fixation.
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19.2 Configuration 7 (4-6):

19.2.1 Design pictures

LP7-4 (SWL 500 kg) LP7-5 (SWL 1000 kg) LP7-6 (SWL 1000 kg)
Excl. support 238,7 kg Excl. support 275,4 kg 312 5 K
Incl. support 294,1 Kg Incl. support 338,3 Kg 19

1524mm

223mm

19.2.2 Description

Description/Fundament LP7-4 LP7-4 LP7-5 LP7-6
SWL 250 kg 500 kg 1000 kg 1000 kg
Counterweight (Away) 63,8 kg 87,21 kg 152,75 kg 105,22 kg
Counterweight (Close) - Wind 63,8 kg 63,8 kg 52,36 kg 0 kg
Weight Difference 55,4 kg 55,4 kg 62,9 kg N/A
Actual Counterweight (Close) 8,4 kg 8,4 kg 0 kg 0 kg
Buckling (SW incl. sup.) 2,5 hm 2,36 hm 1,27 hm 1,33 hm
Holdback force 56,19 kg 49,80 kg 24,92 kg N/A
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20.1 Configuration 8 (1-3):
20.1.1 Design pictures

LP8-1 (SWL 500 kg) LP8-2 (SWL 1000 kg) LP8-3 (SWL 1000 kq)
246 Kg 274 Kg

excl. "reinforcement” 186 Kg

Max |
2.15m§

Max A
107 m |

223mm ’ e

20.1.2 Description
Counterweight can also be placed on triangle plates. Looking at the counterweight needed for 1000
kg (LP8-2), we will need to place 59 kg on corner A & B, and 19,65 kg in corner C.

e Note. When this is placed, no holdback force is necessary.

e Max buckling = 1,18 hm.

e Weight of the 2 additional horizontally connections is not calculated in turs of overturn but
needs to be considered when checking buckling length.

500 kg (LP8-1) will give 24,4 kg in A & B and 2,37 kg in C, due to wind. Hold back force = 7,9 kg.
500 kg (LP8-1) will give 5,16 kg in A & B and 2,37 kg in C, due to wind. Hold back force = 18,41 kg.

LP8-3: If fixation is placed in most loaded leg and placed 0,5hm under Quick Lift hight level, buckling
length for the most loaded leg shall not be more than 2,15hm. Meaning, it shall not be more then
2,15 m between the two fixations in height, and the max hight from floor level and up to first fixation
shall not exceed 107 cm.

Note. If fixation is in the opposite corner (“B” in picture LP8-3), and most loaded standard is not
directly held by the fixation, this could be calculated as placed in 0,1hm, allowing a higher buckling
length of 2,48m. This indicates that the most loaded standard not necessary must be kept directly by
fixation, if the other three legs are fixated.
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20.2 Example - Tables showing details LP 8 Configuration 1-3

LP8-1
0 0 0 ] @ . " " 0
Basic data fundament (Quicklift bay) Planed Skewness Additional s " Length direction () - Lifting beam Width direction (y) - Secondery beam Etai';'iz;:mn Lokasjons pavirkning Vind / Location
Itlonal supporting . .
Length Width |Hight (to Quicklift) Selfwight Singel Double bays I:if needed] Closest to Quiclift [ x) Closest to Quiclift () method aﬁectmg wind result
3.00 m 3.00 m 250 m 246,0 Kg 5 * Away from Quiclift [ x) Away from Quiclift (1) Free standing |0pen 100% (maximum 25 m/s, when in use)
} - - Maz Mormal Force in . . Ledger bending | Shearfparallel force
. . Lifted Load | E:;a:]tlnn faree Counterweight | Counterweigth E:HNE‘]“D” farce Counterweight | Counterweigth | Marmal Force | Buckling most loaded mlinimum size :-;?;i?:tal E:::f;ssmn Vertioal Load AR between floordeck ::::i;::-.tall oo 13,.41 Kg .Hl}m back FD.FEEJ
Q'llll‘k-llﬂ' Placement . [ka] -Cross side | [kg] -Cross . [ka]-Long side | [kg] -Long side | in most loaded | length [hm] | footplate! deck of plate if . - ALUHAK and foat, included 4 for preventing sliding when not in
[May be # direction ) ' direction . ) Cluicklifk due to] Guicklifts Secondary beam o ) o be takenin ’ P
Tabl [0 - . BAoway from zide Closest . BAoway from Closest ta leg [Standard] |- [kM] [including placed an L systems Friction [FW_diff] - . use. incl use of counterwight/fiks.
able changed if |- Against o . - Against o o . . skewness and | whenfif twin [Ledger] [kI] o i Eracingt support
required) c ) Euicklift (1) to Quicklift (4] . Euicklift 7] Guicklife [¥) | kM) INFUT possible use of Grating [m] ! o [utilizaticon Only applies when o
ross side Lang side DATA tilk [k.I] fjint lifting h bray r by Fixation
buallast) secondary beam)| ballast is placed
Lalculat p— 2 - - 2 [ z - S : PR ——— i
—— 250 Kg 10,31 Kg 7122 KN 23 453N | 0420w | 2,103 &N 3987EN | UF:60% 1,487 kN Choose counterweight setup
= =
without E S00Kg 0,06 Kg 4330 Kg 12 507 kN 22 12,6353 kN 0228 m* 4206 kKN TOM4EN UF:-121% 2974 BN LP-8 - 250 ke
fixati . . . . . . e — - . e el i
e 1000 Kg 2831 Ke 125,78 Kg 232781 | 118 23737KN | 0427w | 84118N 150478 | UR242% 5,948 kN
N ms 0Kg 237Kg 237Kg 43 30 Kg 237TKg 2036 kN 3 2188 KN 0,039 m* 0078 kN 7,90 Kngnld back Force,
75% wind for preventing sliding when not in
. - 0Kg 0.06 Kg 4880 Kg 1690 KN 3 1345 kN 0,033 m* use. incl use of counterwight,fiks.
Overturning| (24m's) - - - =
due to wind | 50% Wind oo T . e .
. DKg 0,06 Kg 4830 Kg LA EN 3 1,603 kN 0,029 m? )
(Mot in use)| (16m'=) = = = Choose counterweight setup
Inn=ide 0Kg 0,06 Kg 43 80Kg 1,267 kN 3 1412 kN 0,025 m*
- - - LP-8 - 500 kg
LP8-2
Basic data fundament (Quicklift bay) Planed Skewness Additional Suporting |-SME direction [x) - Lifting beam Width direction (i - Secondery beam Stai';'i:::mn Lokasjons pavirkning Vind / Location
Itional supporting . .
Length Width Hight (to Quicklift) Selfwight Singel Double bays I:if needed] Closest to Quiclift [ x) Closest to Quiclift () method a'HECtIhg wind result
3,00 m 3,00 m 2,50 m 2740 Kg 5° Away from Quiclift (x) Away from Quiclift () Free standing |Open 100% (maximum 25 m/s, when in use)
_ - - Maz Mormal Force in . . Ledger bending | Shearfparallel force
) ) Lifted Load E:Etlnn farce Counterweight | Counterweigth E::‘lmn Farce Counterweight | Counterweigth | Mormal Foree | Buckling most loaded Minimum =ize :-;?::?:tal E:tm:-;ssmn Wertical Load mament - between floor!deck EE:Z;LHH farce
Q‘llll'.‘k.llft FPlacement (May be % diretion [ka] -Cross side | [kg] -Cross ¥ direction [ka] -Long side | [ka] -Long side | in most loaded | length [hm] | footplate! deck, of plate if Quicklift due to] Quicklifes Senondany bearm ALUHAEK and Fonat, included to he takenuin
Tabl 1D y - . Aoy from zide Closest . Auway from Closest o leq [Standard] |- [kM] [including placed on s 4 SYstems Friction [Fv_diff] - .
able changed iF |- Against o o - Aigainst o o . . skewness and | whenfif bwin [Ledger] [kM] o i Eracing! support
required) c ) Guicklif [x) ko Guicklifk (] . Guicklif 7] Guicklife [¥1 | kM) INFUT possible use of Grating [m*] ! o [utilization Only applies when o
ross side Long side DATA Lilk [k.] fjcint lifting h bay or by Fization
buallast) zecondary beam] | ballast is placed
LCaleul ——— = . . = T AT LT 11 o3 3 AT 1 007 LA ' ——
D‘;::;:;: 130 Kg 165 Kg 1,266 KN 25 1271 &N 0,131 m* 2103 kN 3,987 KN UF: 6.0 % T AB7 kN
= =
without E 00 Kg 40,14 Kg 12 651 kN 217 12,773 kN 0,230 m* 4206 kN T4 RN UF:121% 2974 BN
B 1000 Kg 19,65 Kg 117,13 Kg 2342218 | 118 2382018 | 0420m* | S411EN 150476N | UF:242% 5,948 kN
32 mis 0Kg 19,65 Kg 11713 Kg 2180 kN 3 2588 KN 0,047 m* 0,00 Kngl}Id back Force,
73% wind _ B B B for preventing sliding when not in
. o 0Eg 1965 Kg 117153 Kg 1344 kN 3 2251 kN 0,041 m* usze. incl use of counterwight fiks.
Overturning| (24m's)
due to wind | 30% Wind - T I 3
o 0 Ke 19,65 Ke 117,13 Ke 1,603 kN 3 2,011 kN 0036 m ,
(Mot in use)] (16m's) = = = Choose counterweight setup
Innz=ide D Kg 19.65 Kg 11715 Kg 1411 kN 3 1.819LN 0,033 m*
LP-8 - 1000 kg
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i i i o . ength direction (x) - Lifting beam idth direction (y) - Secondery beam o j :‘Virkﬂiﬂg Vind / Location
Basic data fundament (Quicklift ba Planed Skewness Additional Susbort Length d j - Lifting b Width d y) - Secondery b Etaii:::zmn Lokasjons pa
ICional supporaing . .
Length Width |Hight (to Quicklift) Selfwight Singel Double ba‘,fs |:if nEEdEd] Closest to Quiclift [ x) Closest to Quiclift (y) method E'H:ECtlr‘lg wind result
3,00 m 3,00 m 2,50 m 1860 Kg 5* Away from Quiclift (x) Away from Quiclift () Fixation Cpen 100% (maximum 25 m/s, when in use)
Distance between Quiklift and fixation in hight={0,50 hm
; _— .- Mazx Mormal Foree in . . Ledger bending | Shearfparallel force
Lifted Load  Firatian force Counterweight | Counterweigth Firatian foree Counterweight | Counterweigth | Mormal Foree | Buckling mast loaded Minimum size Hn:nrlz?ntal Compression . mament - between Hoor'deck Inter.nal
icklif [kM] . [kM] - . . force in between ‘Wertical Load . Horizantally Farce
Q'llll‘ 11T | Placement R [kg] -Cross side | [kg] -Cross R [ka] -Long side | [ka] -Long side | in most loaded | length [him] | footplake! deck of plate if - . ALUHAL and foot, included .
[May be # direction ) ' direction . ) Cluicklift due to ] Guicklifts Secondary beam . ) to be takenin
Table 10 changed if |- Against FAoway from zide Closest - Against Ay from Closest to leq [Standard] |- [kM] [including placed on shewness and | whendif bwin [Ledger] [kM] systems Friction [Fv_diff] - Eracing! support
required) Cross side Gluicklift [x) to Guicklift (2] | ©0 Guicklift [1) Cuicklife [v] | [kM] INFPUT pozsible use of Grating [m] | [kR] Foint liftin [utilization Only applieswhen | bion
9 DATA buallast) I J secondary beam] | ballast is placed 4 Y
LCaleul =n T I T 4N I = I — 3 LAT - ; 15 AT P
D‘::::::r I50Kg] 267 RN 267 kN 423TEN 23 4237 KN 0,076 m® 2,103 kN 3087 EN UF: 6,0% 0,035 KN 1487 kN
= =
without E S00Kg] 4.15EN 415EN 1,861 kN 25 1.861 kN 0,142 m® 4206 kN 1914 EN UF:-121% 0,033 kN 2974 BN
e o 1000 Kg| 713N 736N 151106N | 215 1511088 | 0272m® | 84118N 15947kN | UF:242% 0,033 kN 5948 5N N
N mis 0Eg] 164EN 1,64 kN 0,612 kN 3 0,612 kN 0,011 m® 0373 kN S'B,EE.-ICngﬂld back Force,
73% wind B B B B for preventing sliding when not in
Overtumine Jam's) 0 KE 1,12 kN 1,12 kN 0612 kN 3 0612 KN 0,011 m° use. incl use of countenwightfiks.
due to wind | 50% Wind . ; I |
e ° 0Kgl 0.76kN 0,76 KM 0,612 kN 3 0.612 kN 0,011 m° X
(Mot inuse)| (16m'=) Choose counterweight setup
Innzide 0Kg|l 046kN 0,46 kM 0,612 kN 3 0,612 kN 0,011 m*
LP8-3 - Fixation in opposite corner (0,1hm)
Select

Basic data fundament (Quicklift bay)

Planed Skewness

Additional Supporting

Length direction (x) - Lifting beam

Width direction (y) - Secondery beam

stabilization

Lokasjons pavirkning Vind / Location

Length Width Hight (to Quicklift) Selfwight Singel Double bays I:if needed] Closest to Quiclift {x) Closest to Quiclift [y) method aﬁecting wind result
3.00 m 3,00 m 2,50 m 186,0 Kg g* Away from Quiclift (x) Away from Quiclif (y) Fixation Open 100% (maximum 25 m/s, when in use)
Distance between Quiklift and fixation in hight{0,10 hm
} - - Maz Mormal Force in . . Ledger bending | Shearfparallel force
) ) Lifted Load - ;:xNa]tmn force Counterweight | Counterweigth E:xm.a]tlnn farce Counterweight | Counterweigth | Mormal Force | Buckling most loaded Mlinimum size :—;?::?:tal E::?:;SSID“ Vertical Laad miament - between floortdeck :::;ri;::_lta" farce

Q’llll‘k-llft Flacement - [ka] -Cross side | [kg] -Crass S [ka] -Lang side | [kg] -Long side | in most loaded | length [hm] | footplated deck. of plate if . . ALUHAE and foat, included g.

[May be # direction ) Y direction . ) Gluicklift due ta | Guicklifts Secondary beam L ) to be taken in
Table [0} h - . Puway from zide Closest . Away from Closest to leq [Standard] |- [kM] [inzluding placed on Lo systems Friction [Fv_diff] - .

changed if |- Against T . - Against T o INFUT : : . skewness and | whentif twin [Ledger] [kM] o ' Bracingd support

required] Crass zide Cluicklift [x] o Gluicklifs (3] Long side Cluicklift [ Cluiccklift '] [kM] possible use of Girating [m*] tilk (k] ficint lifting [utilization Only applies when bay o by fisation

DATA ballast) secondary beam]| ballast is placed
LCaleul — I I A = A I 3 LA P ' 15 LN P
D‘;::;:::“ 230 Kg] 2.67EN 267N 4237 KN 25 4237 N 0,076 m"® 2,103 kN 3087 kN UF: 6.0 % 0,033 kN 1487 kN
= =
without E S00Kg] 4.15EN 415EN 1.861 kN 25 7.861 KN 0,142 m* 4206 kN T4 EN UF:-121% 0,033 kN 2974 EN
e of 1000Kg] 7.136N 736N 15,110kN | 248 1500068 | 0272m® | 24111 159476N | UF:242% 0,035 kN 5,948 kN
3N mis OKg] 164EN 1,64 kN 0,612 kN 3 0,612 kN 0,011 m® 0373 kN ga,z.&.x;EIHnld back Force,
73% wind B B B . B ) for preventing sliding when not in
Overtumine|  (24m's) O0Fg| LI2EN LI2EN 0,612 kN = 0.612 kN 0,011 m® use. incl use of counterwight/ffiks.
due to wind | 30% Wind . ; I | 3
. 0Kg] 076N 0,76 kI 0.612 kN 3 0,612 kN 0,011 m° X
(Mot inuse)| (16m's) Choose counterweight setup
Innside DEg| 046N 046 kN 0612 KN 3 0612 KN 0,011 m°
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21. Example 9 — Quick Lift 3x3x2,5-LP 9

21.1 Configuration 9 (1-2):
21.1.1 Design pictures

LP9-1 (SWL 500 kg)
LP9-2 (SWL 1000 kg)

;:."--A...

21.1.2 Description
LP9 gives a heavy load on the closest standard as almost all the weight is taken up in this one.
Most loaded standard is calculated based on a 0,1hm fixation (Ref LP2-3 - 12.3.3 Buckling length)
This gives a buckling length of 2,02 hm on a 1000 kg fundament. Since the total hight between floor
binding and horizontally binding is 2,2hm additional fixation needs to be added on most loaded leg.
For a 500 kg fundament no reinforcement is needed (500kg = 2,5 hm buckling).
In all cases, the 3 other legs do only get minor forces, and are regulated by general rules.
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21.2 Configuration 9 (3-4):

21.2.1 Design pictures
LP9-3 (SWL 500 kg) LP9-4 (SWL 1000 kg)

266,1 kg
excl. “reinforcement”

o
n.--
e T I

21.2.2 Description

Description/Fundament LP9-3 LP9-3 LP9-4

SWL 250 kg 500 kg 1000kg

Counterweight A 8 kg 29,5 kg 67,8 kg

Counterweight B 8 kg 29,5 kg 67,8 kg

Counterweight C 6 kg 25,5 kg 59,8 kg

Buckling most loaded standard 2,5 hm 1,83 hm 0,84 hm

NB. When considering the bracings placement, this will give a reduction in standards buckling hight.

The 250 kg solution will need to be held for sliding. Holdback force equals 15,68 kg.
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21.3 Configuration 9 (5-7):

21.3.1 Design pictures
LP9-5 (SWL 500 kg)

21.3.2 Description

Since the supported legs are evenly placed on the fundament, the fundaments
are fully calculated with full self-weight. LP9-5 and LP9-6 are calculated with 1m

support bay in all directions.

LP9-7 will based on a 0,5hm fixation placement, only have a maximum load of
362 kg due to buckling length of 2,2hm. But by raising the diagonals in the
support-legs to be less than 15cm from Quick Lift height, 500 kg will be allowed.
Compression points will not affect buckling length but is needed if load is to be
pulled outside its frame. Compression tubes must be connected below and up

close to the Quick Lift’s hight.

LP9-6 (SWL 1000 kg)

LP9-7 (SWL 250 kg
— Max load 362)

282,1 Kg

Note. LP9-7 calculated with 1m support bays in both directions away from Quick Lift.

Description/Fundament LP9-5 LP9-5 LP9-6 LP9-7 LP9-7 (see requirements)
(“Connected” <0,15hm)

SWL 250 kg 500 kg 1000 kg | 250 kg 500 kg

Counterweight A N/A N/A N/A N/A 5,1kg

Counterweight B N/A N/A N/A N/A 5,1kg

Counterweight C N/A N/A N/A N/A 2,1kg

Buckling most loaded standard 2,5 hm 1,7 hm 0,7 hm 2,5 hm 2,2 hm

Hold back force (32m/s) 61,27 kg | 61,27 kg | 54,12 kg | 42,64 kg 42,64 kg

Support bays - LP9-5 & LP9-6

Support bays - LP9-7

. . Length direction {x) - Lifting beam
Additional Supporting bay:

Width direction () - Secondery beam|

{if neaded) 1,00 m[Closest to Quiclift (x)

1,00 m[Closest to Quiclift [y]

1,00 m|Away from Quidift {x)

1,00 m|Away from Quiclift {y)

Additional Supporting bays
(if needed)

Length direction | x) - Lifting beam

Width direction (1) - Secondery beam)

|Closes( 1o Quiclift (x)

|Closes( o Quiclift (y)

1,00 mlAwa\,' from Quiclift {x)

1,00 mlAwa\,' from Quiclift (y)
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22. Example 10 — Tandem Lifting / Transferring of load

22.1 Examples using tandem lifting / transfer lift and supporting bays

Compression
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22.2 General rule

Tandem lifting will give less force working for overturn, but still needs to be secured for overturn if
load is to be hanging from only one hoist during the lifting process (for example, when transferring
loads in relation to lateral movement (Ref. 6.7 & 6.8).

If the load is to be pulled as single lift, same rule applies as “normal” single lifts.

When tandem lifting, it will not be allowed to have more the 25° angel per hoist, giving a maximum
of 50° between LP’s.

Both LP's will need to be verified to its closest LP configuration in the table and calculated according
to them.

The calculations must be done in two turns. One of the “LP2's” will have a support bay “Close to
Quick Lift”, while the other “LP2” will have it “Away from Quick Lift”. If counterweight is needed,
highest number from both calculations will be needed on both sides.

22.3 Example shown as “Single Beam”
Both LP’s are placed between LP1 and LP 2 and will be treated as “LP 2” (worst case).

In this case, the fundament in equal in one direction (Same support bay size on both sides in X-
direction) while it is different in the other (only one support bay in Y-direction). Since this
configuration has the lifting beams centrically in the main fundament and both LP2’s equals the same
placement including its support bays, these calculations will show the same result.

This configuration do not need any counterweight but will need a Hold back force of 68,89 kg.

e Ifitis not secured against sliding, a total of 253 kg of ballast is needed.

e The 1000 kg solution has a maximum buckling length of 1.36 hm, but can be adjusted up to
2.19 hm by adjusting the diagonals of the support beams to <15 cm. (See chapter 13.5 - "Use
of support bays ...").

e Without adjusting the diagonals, the buckling length is: SWL 500kg = 2.47hm & 250kg = 2.5hm.

22.4 Example shown as “Double Beam”

Both LP’s are placed between LP1 and LP 4 and will be treated as “LP 4” (worst case).

In this case, the fundament in equal in one direction (Same support bay size on both sides in X-
direction) while it is different in the other direction (only one support bay in Y-direction). This
configuration must be calculated in two turns. In both cases it will have same support bays included
in X direction but will have one calculation placing the support bay in Y direction “Close to Quick Lift”,
and the other calculation placing it “Away from Quick Lift”.

In our case (example), these calculations will show the same result, as none of them require any
additional load (counterweight).

In both cases this configuration will need a Hold back force of 61,68 kg.

e If not secured for sliding, a total of 226 kg of ballast is needed.

e The 1000 kg solution has a maximum buckling length of 1.35 hm, but can be adjusted up to
2.19 hm by adjusting the diagonals of the support beams to <15 cm. (See chapter 13.5 - "Use
of support bays ...").

e Without adjusting the diagonals, the buckling length is: SWL 500kg = 2.44hm & 250kg = 2.5hm.
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23.1 Configurations LP3.2.2 — 1000 kg:

23.1.1 Design pictures

LP3.3-1 (SWL 1000 kg) LP3.3-2 (SWL 1000 kg) LP3.3-3 (SWL 1000 kg)
328,3 Kg (265,4 kg ex. sup.)
257,9 Kg 177,6 Kg

A B

23.1.2 Description
Description/Fundament LP3.2.2-1 LP3.2.2-2 LP3.2.2-3
SWL 1000 kg 1000 kg 1000 kg
Counterweight (Away from Quick 127,23 kg 129,54 kN N/A
Lift)
Counterweight (Close to Quick Lift) 0 kg 0 kg N/A
Fixation (X/Y) /Bracing compression | 6,759 kN 8,11 kN (Y) 7,99 kN (X) / 8,11 kN (Y)
Fixation Low point N/A 6,759 kN 6,759 kN
Buckling A 1,08 hm 1,68 hm 2,33 hm
Buckling B 1,08 hm *1,68 hm 2,5 hm
Holdback Force (incl. counterweight) | 0 kg 0 kg N/A

Note. This configuration has Quick Lift placed 344mm CC from closest “cross wall”. This gives a 100%
utilization centrical on the 2,45m secondary beam.

*  Measures must be taken for standard B regarding the permissible buckling length. Horizontally
bindings must held the standard in "both" directions.
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24.1 Configurations LP6.2.2 — 1000 kg:

24.1.1 Design pictures
LP6.2.2-1 (SWL 1000 kg)

357,95 Kg (285,8 kg ex. sup.)

LP6.2.2-2 (SWL 1000 kg)
180,3 Kg

24.1.2 Description

Description/Fundament LP6.2.2-1 LP6.2.2-2
SWL 1000 kg 1000 kg
Counterweight X (Away from Quick Lift) 107,39 kg N/A
Counterweight Y (Away from Quick Lift) O kg N/A
Upper Fixation / Compression force 6,759 kN 7,92 kN
Lower fixation N/A 6,759 kN
Buckling A 0,93 hm 1,98 hm
Buckling B 0,93 hm 2,31 hm
Hold back force 0 kg N/A

Note. This configuration has Quick Lift placed 376mm CC from closest “cross wall”. This gives a 100%
utilization on the 3m secondary beam when placed 736mm CC from connected wall.
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The smallest allowable width of the main Quick Lift bay is using 0.5m ledgers. This will not be
considered stable enough as self-standing and must be secured by using fixations, compressions, or
support bays.

The minimum depth of the support bay is using 0.7m ledgers, but this will also depend on the
horizontally load affecting the construction. Smaller support bays give higher stress on the bracing
holding it. Use Quick Lift calculating tool for “Bracing capacity” to determine the depth that is
necessary.

The smallest length of the main Quick Lift bay equals the length of the smallest available lifting beam
and is 1.2m. Use the calculation tool to determine need for securing.

The biggest allowable size for the main bay is using 3 m ledgers in both directions, but this will also
depend on the lifting load and its placement in the fundament. Use calculation tool and look at the
examples in this manual.

Biggest depth of the support bays is using 3m ledgers. This will give a significant increase in wind
affecting for overturn and will most likely never be needed as smaller support bays will be good
enough for preventing overturn and/or supporting the horizontally loads. But this solution may still
be needed if its location prevents you for using smaller bays.

Examples showing and describing the limit/extremes of the fundament:

Pictures show smallest “fundament” Pictures show smallest “fundament” allowed (1,2 x
allowed (1,2 x 0,5m) fixated in width 0,5m) with smallest support bay depth allowed
direction but also supported by the same (0,7m) in width direction on one side, and supported

fixation in length, through the horizontally | by compression points in all other directions.
bracing holding the Quick Lift unit. It also
shows an example on how it could be
secured for sliding, if placed on a H-beam.
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Pictures show smallest "fundament" Pictures show biggest length and smallest width
allowed (1.2 x 0.5m) with smallest support | allowed (3.0 x 0.5m) held by compression in width
bay depth allowed (0.7m) on one side in direction on both sides. Self-supported in length

both directions and held by compression in | direction.
opposite directions.

Picture shows biggest fundament allowed (3.0 x 3.0m) with biggest support bay depth allowed in both
directions.

Note. See general rule for pulling directions using support bays.
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26.1 Warning:

The manual’s examples are based on advanced use on floating devices, with a pitch and roll sett to 5°
and with a local maximum wind speed of 32m/s.

If this is to be used on non-floating installations or on onshore projects, calculation tool must be
adapted to sites values, both regarding wind and movement. Examples in this manual will not reflect
the correct calculations for these locations.

26.2 Product approval

Quick Lift has been reviewed in accordance with "NORSOK R-002, R-003 & R-005, also including ILO-
152"

Quick Lift has been tested and approved for use together with described scaffolding material made
by ALUHAK, and verified by Westcon Lgfteteknikk AS, ref. attached confirmation in accordance with
NORSOK 8.3.

Calculation tool (spreadsheet) and user manual is made by Mats Jektvik (ALUHAK Gruppen) and
verified by Westcon Lgfteteknikk AS.

For any question, contact ALUHAK Engineering.

SIBNEA: ettt ettt e Date: oo

Mats Jektvik

27.1 2205468-R-RA003 - Third-party confirmation — Westcon Lgfteteknikk AS
27.2 R-08.001 EN - Declaration of conformity Quick Lift EN — ALUHAK Systems AS
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Your ref.: M-08-2022-R001-EN Our ref.: 2205468-R-RA004 Date: 23.02.2023

Westcon Lgfteteknikk AS hereby confirm that the Quick lift and scaffolding from Aluhak Systems AS, which is arranged
according to the instructions for use and calculation tool, holds sufficient strength and stability according to the following
authority regulations and standards:

- «The Machine Directive» FOR-2022-04-06-544
- «Directive for execution of work» FOR-2011-12-06-1357
- The Petroleum Directives
o The Facilities regulation 869
o Technical and Operational regulation §12
- Norsok R-002:2017 Lifting Equipment
- Norsok R-003:2017 Safe use of lifting equipment
- Norsok R-005:2008 Safe use of lifting and transport equipment for petroleum plants onshore

General info

The largest permissible load is SWL 1000 kg, depending on the setup as described in the user manual and calculation tool
that documents strength and stability. Permitted locations of the Quicklift are shown in LP 1 to LP 9, in layouts as shown in
examples and in chapter 24 of the user guide.

Restrictions for Use

Quicklift can be placed on the top rosette on a 3-meter spire length. The scaffolding shall be fixed in the surrounding
structure in the defined direction of use, rather than ballast where possible. The surrounding structure must be rated by
riggers to withstand a force of 500 kg per point. It is not permitted to have skew loads beyond the outer edges of the
scaffolding. The scaffolding can be used with a maximum wind speed of 25 m/s. For offshore use, maximum operational
limitations of 5 degrees heel and trim apply.

User training for offshore and onshore petroleum facilities
Scaffold builders must at least have equipment-specific training according to 810-4 as well as minimum knowledge
according to 817-4 with respect to the Directive for execution of work.

User training for use on land
Scaffold builders must at least have equipment-specific training according to §10-4 from the Directive for execution of work.

Referenced documents:
User manual M-08-2022-R001-EN revisjon R001-22, dated 18.01.2023
Calculation tool «Live Tabell Quicklift» revision 1, dated 12.01.2023

Signed by Competence Manager Trygve Ertenstein

On behalf of Westcon Lagfteteknikk AS

SAKKYNDIG VIRKSOMHET FOR LAFTEINNRETNINGER OG LAFTEUTSTYR Sidelav1
ENTERPRISE OF COMPETENCE FOR LIFTING APPLIANCE AND LIFTING GEAR
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EC DECLARATION OF CONFORMITY

Aluhak Systems AS. Declares on its own responsibility, the following product:

PRODUCT NAME ALUHAK Quick Lift
TYPE According to its guidelines
WLL <=1000 KG depending on its setup
SERIAL NUMBER NA

Aluhak AS confirms that the product complies with the following regulations when installed in
accordance with guidelines for its representative areas:

e Machinery Directive - 2006/42/EC (FOR-2009-05-20-544)

e Facilities regulations (Ptil) §69 “Lifting appliances and lifting gear”

Ouick Lift must only be used in accordance with ALUHAK's instructions/manuals.

Onshore and in areas without the influence of wind, Quicklift can be used in accordance with the
Norwegian Assembly instructions, "Monteringsveiledning aluhak Quick lift - M-07-2022-R001-NQ". This
guide is limited only to this specific set-up and with a central location and on a flat area without
movement.

For all other setup methods or when used in areas with wind and/or movement, the user manual
"Advanced use of Quicklift - M-08-2022-R001-EN" together with the calculation tool used in connection
with the assembly and approval of the setup.

Production and design/structural strength are in accordance with the following standard(s):

e NS-EN 1999 Eurocode 9: Design of aluminium structures.

e EN-12811-1: 2003 - Temporary works equipment Part 1 — Scaffolds, Performance
requirements and general design.

e EN-12811-2: 2004 - Temporary works equipment - Part 2 — Information on materials.

e EN-12811-3: 2002 - Temporary works equipment - Part 3 — Load testing.

e EN-74-1: 2005 - Couplers, spigot pins and baseplates for use in falsework and scaffolds.

e NORSOK R002: 2017 - Lifting equipment.

e NORSOK R003: 2017 - Safe use of lifting equipment.

e NORSOK R005: 2008 -Safe use of lifting and transport equipment in onshore petroleum
plants

Place of issue and date: Mgllevegen 3B, Klepp Stasjon, 08.06.2022

Responsible signature:

Sten Bergman

Aluhak Systems AS

Sidelav1l



https://www.ptil.no/en/regulations/all-acts/the-facilities-regulations3/XIV/69/

Mats Jektvik
Scaffolding Engineer

Mob: +47 92 08 74 21
Mail: mats@aluhak.no






