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1.1. Scaffolding overview

ROTAX system scaffoldings are built on a construction grid 3.07 m, 2.57 m, 2.07 m, 1.57 m long and 0.73 m and
1.09 m wide 1 there is a possibility to expand the grid in all directions. In vertical plane the system's elements can
be displaced every 0.5 m. ROTAX scaffolding allows fast and secure realization of spatial structures with
complicated shapes. It also allows building large scale platforms, e.g. stages, elevated work platforms, etc. This
type of scaffolding can be used as a support or load-bearing structure for different kinds of billboards, stands,
camera stations and occasional tribunes placed during cultural and recreatlonal events.

The permissible load of a scaffolding in facade set-up equals 2 kN/m for scaffolding width of 0.73 m and 3 kN/m
for scaffolding width of 1.09 m.

2 2
Scaffolding construction requires the use of steel, working platforms with permissible load of 3 kN/m to 6 kN/m
depending on the length of the [zalatform and it's configuration as well as aluminium-plywood and wooden platforms

with permissible load of 2 kN/m . Depending on the needs, ROTAX system can use platforms with two kinds of
catches:

cross-bar catch 1 round (transom), O-type,

cross-bar catch i U-profile U-type (transom).
Entire scaffolding assembly system is based on the possibilities given by the specific construction node, which
allows the connection of cross-bars, stringers, horizontal and vertical braces.

WARNING: WARNING: Criterion no. K/0812-721/1/08 of Institute of Mechanised Construction and Rock
Mining - Warsaw (Instytut Mechanizacji Budownictwa i Gérnictwa Skalnego w Warszawie)
differentiates the concept of a board (single lement) and a platform (build of boards). In this
manual, according to the apprenticeship, the word PLATFORM will be used in both meanings.

1.2. Norms and regulations regarding scaffoldings

During the design, assembly, disassembly and general use of the scaffoldings, it is crucial to respect all the norms
and regulations mentioned in:

This manual.

Regulation of the Minister of Labour and Social Policy of 28 August 2003 establishing general rules for
occupational safety and health i consolidated text (Journal of Laws No. 169/03, item 1650), as amended.
Regulation of the Minister of Economy of 30 October 2002 regarding minimal requirements for occupational safety
and health as far as the use of machines by workers during working hours (Journal of Laws, No. 191/02, item
1596), as amended.

Regulation of the Minister of Infrastructure of 6 February 2003 regarding occupational safety and health during
construction works (Journal of Laws No. 47/03, item 401).

PN-M-47900-1:1996 "Steel, standing working scaffoldings. Definitions, division and main parameters".
PN-M-47900-2:1996 "Steel, standing working scaffoldings. Pole scaffolding made of pipes".

PN-M-47900-3:1996 "Steel, standing working scaffoldings. Frame scaffoldings".

PN-EN 12811-1:2004 "Provisional structures used at a construction site. Scaffoldings. Conditions for the
production and general design rules".

PN-EN 12810-1:2004 "Facade scaffolding made of prefabricated elements. Technical specifications of the
products"”.

PN-EN 12810-2:2004 "Facade scaffolding made of prefabricated elements. Particular design and construction
methods".

PN-EN 74:2002 "Couplings, centring plungers and foot sets used in working and load-bearing scaffoldings made
of steel pipes. Requirements and examination procedures".

PN-EN 39:2003 "Steel pipes for scaffolding constructioni Tec hni c al regul ations for

t
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1.3. General rules of scaffolding assembly

1.3.1. Before commencing the assembly, the scaffolding ground base needs to be checked. It has to absorb the
loads coming from the weight and vertical forces present on the scaffolding. Load-bearing capability of the ground
base, on which the scaffolding has been placed, cannot be lower than 10 MPa. Load-bearing capability is
established according to PN-81/B-03020. In case of construction bases and base reinforcement, the scaffolding
placement should meet the requirements of PN-M-47900-2 section 4.4.

1.3.2. The proper placement of the scaffolding main level requires the use of plumbing jig and 500 g hammer that
is used for wedging together separate elements.

1.3.3. Screw footing should be placed on wooden base perpendicular to the wall. At least two footings should be
placed on a single wooden base. Threaded plunger in the frame has to inter-operate with a stand's pipe at
minimum length of 150 mm.

1.3.4. Install the primary elements on the screw footings. The units of footings and primary elements should be
connected with transoms. The transoms act here as stringers and cross-beams.

1.3.5. During assembly, use only fully-fledged elements of scaffolding.

Element's evaluation criteria

Elements with visible signs of damage cannot be used. It is particularly important not to use:

T elements with signs of corrosion localized at the connection areas (welds),

T load-bearing stands with visible damages in the form of pipe twists, section deformation,

T steel planks with damaged sheathing or damaged and bended catches,

T aluminium-plywood platforms with visible damages of plywood sheathing in the form of
stratification, cracks, bulges, decrements as well as bended load-bearing platform beams,

T screw footings with damaged threads, twisted plungers or resistive nuts.

Damaged elements should be replaced with the ones in working order. The elements that can be repaired should
be handed back for reparation. Element straightening is permissible only when there are no deformations to
circular section. It is forbidden to perform repairs on load-bearing elements e.g., stands, braces and footings.

1.3.6. The scaffolding should be placed in such a way that the spacing between the scaffolding and building's
facade would not exceed 0.2 m. In case of wider spacing, additional mid and lower railings should be attached on
it's internal side, as well as longitudinal curbs that protect the working platform.

1.3.7. Wall scaffolding brace is performed on the external surface of the scaffolding, parallel to the wall's face. The
process consists of large-format and tower bracing. Vertical braces should be placed in every fifth bay of the
scaffolding net screen, for the bay of 2.57 m, and every fourth for the bay of 3.07 m. At least two braces should be
placed counter wise on a single level. Longitudinal transoms should be placed in braced bays. They will act as
vertical braces. Spacing between braces should not exceed 10 m.

1.3.8. Stands' bottom opening plates should be buckled crosswise with transoms. Additionally, transverse transom
should be attached in a way that the spacing between the transom buckling the primary element and the stand's
bottom transom does not exceed 0.5 m.

1.3.9. Extreme ends of the platforms should be secured with transverse transoms. This prevents entering bays
without installed platforms.

1.3.10. In the bay where circulation path will be installed, U-transoms ought to be mounted, as well as platforms
for vertical communication.
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2. Scaffolding assembly
2.1. Basic elements assembly (partial examples)

2.1.1. ROTAX Plus node

Type of load Permissible value |
Bending moment M, , , (kN/cm) +94

Vertical transverse force V, , , (kN) +29.3

Bending moment M, , (kN/cm) +21.8

Horizontal transverse force V. ¢ , (kN) +9.27

) Twisting moment M, . , (kN/cm) +50.2

2 - & Normal force N, (kN) +29.2
Fig.2.1a Fig. 2.1b Table 2.1 — Permissible loads for ROTAX Plus node

Fig. 2.1a and 2.1b — ROTAX Plus node.

ROTAX Plus node's anchoring disk is equipped with 8 anchoring sockets allowing the same number of elements to be attached.
Sockets are in two shapes: 4 large and 4 small. Elements that can be smoothly adjusted in the range of 30 degrees can be
installed in large openings. Installation of elements in small openings allows to easy obtain rectangular scaffolding net screen.
The node allows the connection of main elements: stands, transoms and vertical braces.

Stand's pipe has built-in anchoring discs spaced by 500 mm. It allows gradual placement of working platform and easy way for
additional working surfaces to be built-in. Elements assembly is performed by hammering the head's wedge (part of additional
element placed inside of the anchoring disc's socket) with 500 g. hammer (see illustration below).

KR

Fig. 2.2a Fig. 2.2b Fig. 2.2c Fig. 2.2d
Fig. 2.2a, 2.2b and 2.2¢ - transoms and braces with anchoring disk assembly stages.
Fig. 2.2d and 2.2e — example of node built-in.

2.1.2. Assembly hints for safer use

Personal protective equipment must be used during assembly, disassembly and use of the scaffolding. The following illustrations
provide exemplary locations for attachment of the before mentioned equipment, for grater safety of service.

S
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Fig. 2.3 — Attachment location for personal protection equipment

WARNING!

Assembly manual does not substitute OHS rules at the construction site!
Construction manager is responsible for proper scaffolding assembly and inspection!
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Fig. 2.4 - Binding to the Fig. 2.5 - Binding to the
transom plate

During scaffolding assembly, personal safety cord must be attached to the facade side of the scaffolding elements.
Cord and transom binding must be performed to the transoms that are higher than the level you are standing on. It is
also applicable to anchoring plates. When the stands of the assembled level are not bound together, mount the safety
cords to the plates at the height of 1 m. It is allowable to attach the cord to the elements of the level you are standing
on, but only when there is no other possibility. There are also ways to attach personal protective equipment directly to
the structure surrounded by the scaffolding. The way of realization is individual to the structure.

2.1.2.1. Safety Kit

Assembly Safety Kit is a temporal safety precaution for the fitter. It is used during entry to the next level, before posts
and

transoms are installed. The kit consists of 2 assembly posts and telescopic railing. After the Safety Kit has been
installed, the railing can be found one meter above the platform, over the tier where the post is attached. The post can
be mounted and dismounted from the level of both tiers. Owing to the telescopic railing, it is possible to relocate the
posts onto subsequent levels (without the need of dismounting the railings) and adjust the length of the set in the
range of: 1.5 m up to 2.07 m i short version or 2.07 m up to

3.7m1i long version.

The lightness of the structure makes the set relocation to the next scaffolding level (after the work is finished on the
previous level) easy for the fitters.

Assembly stages:

1 Assembly post consists of two pipes that can be rotated and moved against joint axis. This allows the catch
opening and closing. During proper installation of the post, the bolt in the bottom catch enters the opening in the
closing metal plate (Fig. 2.6a).

2 Mount the post on the stand by lifting and rotating the external pipe, so the bottom catch leans on the upper
railing of the scaffolding (transom) (Fig. 2.6b).

3 Mount the telescopic railing in the eye of the post.

4 Mount the other end of the telescopic railing in the eye of the post not yet mounted.

5 Mount the second post in the same manner as the first (section 2) on the other end of the scaffolding bay.
6 After stands and transoms has been mounted on the upper level of the scaffolding, the Safety Kit can be

relocated onto subsequent level by opening the railing post's catches and closing them on the higher level. Telescopic
railing does not need to be dismounted during this procedure.
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2.1.3. Main elements

Scaffolding from the wall point-of-view (Fig. 2.7).

Fig. 2.7 Fig.2.7a
1. Steel adjusted footing 7. Front-end railing (horizontal O-transom)
2. Collar base starter 8. Vertical brace
3. Vertical standard 9. Working platform
4. Transverse transom O-type or U-type 10.Circulation path platform
5. Horizontal O-transom 11.Curb
6. Longitudinal railing (horizontal O-transom) 12.Anchoring

2.1.4. Platform assembly

Platform assembly with U-transom - stages

Fig. 2.8c - Stage 3 Fig. 2.8d - Stage 4

WARNING!

al does not subst/wte OHS rules at the construction site!
nager ible for proper scaffolding assembly and inspection!
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Fig. 2.9 - Example of platform assembly with U-transoms
The platforms (as delivered by the producer) for U-profile assembly are not equipped with safety devices against wind. They are
secured with a special element, as shown in the above illustration.
Platform assembly with O-transom

Fig. 2.10 - Exame of platform assembly with O-transoms
The platforms (as delivered by the producer) for O-profile assembly are equipped with safety devices against wind. Platforms,

when composed into working platform, are protected from de-latching by rotation of platform's safety device as shown in the
illustration above.

2.1.5. Side protections

According to norm requirements, every working and safety platform has to have complete safety measures. Platforms
with complete safety measures include main and pass-by railings as well as curbs.

Fig. 2.11 — Example of scaffolding with side protection
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Side protections — detailed information:

a) each working platform must be secured with longitudinal curb and two horizontal transoms (railings) mounted in stand's
plates at the distance of 0.5 m or 1 m, measuring from vertical platform;

b) it is allowed to omit railings and curbs at the building side of the platform, but only if the gap between the wall and platform's
edge does not exceed 0.2 m, and when the platform's height does not exceed 1 m from the ground level;

c) extreme ends of the scaffolding platform must be secured with transverse curb and transverse railing (horizontal transoms);

d) it is forbidden to step on the railing;

e) it is allowable to secure the platform with net screen.

2.1.6. Corner assembly

The system allows simple construction of different kinds of corners. Selected examples of corner construction are presented
below.

: —
Fig. 2.12 — Corner made with two Fig. 2.13 — Corner made with Fig. 2.14 — Corner made
stands three stands and a bracket with four stands

2.1.7. Expansion brackets

When larger working platform is needed (expansion), the following illustrated examples can be implemented.
Exemplary expansion with a 0.36 m and 0.73 m high bracket with transoms and system braces.

Fig. 2.15 — Expansion made with a Fig. 2.16 — Expansion made with Fig. 2.17 - Expansion made with two
bracket transoms braces

When constructing expansions with a 0.73 m high bracket, it is crucial to mount supporting brace with the bracket.

WARNING!

Assembly manual does not substitute OHS rules at the construction site!
Istru g responsible for proper scaffolding assembly and inspection!
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2.1.8. Anchors

During assembly, the scaffoldings should be anchored simultaneously to permanent elements of the building. Anchoring is

performed with standard, rotating or longitudinal clamps, wall ties and anchoring screws. Examples of anchoring are presented
below.

-
Fig. 2.18a - Anchoring of internal stands Fig. 2.18b - Anchoring of internal stands with Fig. 2.18c - Anchoring of two stands with one
with single anchor V-type anchor anchor

Fig. 2.18d - Anchoring to horizontal beams Fig. 2.18e - Anchoring to vertical poles

2.1.9. Span beams - gate crossings

It is often necessary during repair works to construct crossings leading inside the building. Proposed solutions are presented in
the illustrations below. The illustrations do not show protective canopy required during crossing's set-up.

Fig. 2.19 - Gate crossing resting on girder§ Fig. 2.20 - Gate crossing resting on double transoms

WARNING!

Assembly manual does not substitute OHS rules at the construction site!
ible for proper scaffolding assembly and inspection!
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2.1.10. Pathways beneath scaffoldings

Performing construction/repair works along public sidewalks often requires constructing secured passageways for
pedestrians. An example of secured passageway is presented in the illustration below.

[ ,

~
-

Fig. 2.21 - Exemplary pedestrian passageway
System solution must be realized accordingly to scheme presented below. System platforms on the canopy must be attached to
U-transoms with steel cord. The scaffolding must be anchored at the level of platforms placed above and below the protective

canonv.
Double U-transom Fill with system platforms or planks covered with shock-absorption material that protects against falling objects

Protective roof bracket Pipe connector Vertical standard 2.5 m Collar base starter Steel footing
Fig. 2.11 Passageway set-up with the use of scaffolding base expansion and roof bracket

10
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2.1.11. Scaffolding entrances

Standard solution for vertical communication on the scaffoldings consists of entrances and passings made with inter-floor
ladders or pass-by aluminium platforms - see Fig. 2.22 and 2.23.

Fig. 2.22 - scaffolding entrance with the use of steel inter-floor ladder an Fig. 2.23 - scaffolding entrance with the use
overlay transom of pass-by aluminium platforms equipped
with aluminium ladders

2.1.12. Scaffoldings near eaves

When conducting construction/repair works near roof's edge, remember to mount horizontal transoms on vertical stands
covering the full height of working platform's level (4 pieces).

Covering the working level stands with net screen or canvas will protect the elements rolling down from the roof from falling
outside the scaffolding.
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