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1. PURPOSE

To define the reinforcement system for one-way floor slabs constructed with prefabricated RAAC (Reinforced
Autoclaved Aerated Concrete) planks or beams that have lost their loadbearing capacity.

Intended Use:

The system consists of reinforcing the deteriorated structural elements by installing EXTEND aluminium
telescopic beams on the underside of the affected RAAC plank. These beams ensure slab stability even in the
event of complete loss of loadbearing capacity of the RAAC element.

The system may take account of the structural contribution of the existing slab, depending on the design
requirements and the structural engineer’s calculation model.

Img.1-2: Reinforcement executed at IES Mataré School. Installation of 350 beams in 3 weeks

2. SYSTEM DESCRIPTION

The system consists of placing an EXTEND reinforcement beam on the underside of the affected RAAC plank.
Load transfer towards the reinforcement beam is achieved by filling the gap between both elements with a
controlled shrinkage mortar. For larger spans, a formwork board to ensure adequate load distribution may be
installed.

Load transfer to the supporting walls, primary or edge beams which support the slab is achieved through
brackets secured to these elements using mechanical or chemical fixings. These brackets directly receive the
reinforcement profiles.

Depending on the existing loadbearing structure, different connection configurations may be used between the
EXTEND reinforcement beam and the structural elements. The choice of fixing between the support bracket
and the substrate (wall or beam) will depend on the material, its condition and the loads to be transferred.

Due to the characteristics of the materials used, the system adds minimal additional weight to the building.
The telescopic configuration of the reinforcement beam also facilitates transportation, handling and installation
on site.
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Img.3: EXTEND beams installed to support RAAC planks

Img.4: EXTEND beams installed in a mullion configuration

3. MATERIALS AND COMPONENTS

Aluminium

The characteristics of the extruded aluminium alloy used in the manufacture of the profiles and support

brackets are shown in Table 1.

TABLE 1. ALUMINIUM DATA

Alloy and treatment

Supplier alloy EN AW-606035
. Symbolic EN AW-6063

52;3’:2;;8: Numeric EN AW-AL Mg0,7Si

DIN AIMgSi0,5 F22

Heat treatment T6

Physical properties

Density: 2.700 kg/m®

g)?p?:rgiir:(ZO—c;fOO og;ermal 231071

Modulus of elasticity 69.000 MPa

Poisson’s ratio 0,3

Mechanical properties

Tensile strength (Rm 2215 MPa

Yield strength (Rp0.2) 2190 MPa

Elongation (A) 210 %

Brinell hardness (HB) 67
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4. SYSTEM COMPONENTS

4.1 EXTEND Beam

The aluminium telescopic beam consists of two or three segments formed by rectangular tubular profiles with
variable wall thicknesses. In three-segment beams, the deepest profile is placed in the central segment.

Each segment is connected telescopically (one profile sliding into another).

The geometric and mechanical properties of the base profiles are shown in Tables 2 and 3.

TABLE 2 — BASE PROFILE CHARACTERISTICS
Profile | Dimensions (mm) Area Ix W, Iy W, Weight
Type [T igight | width cm? cm? cm? cm* cm? kg/m
P-14 145 62 17,85 | 568,72 | 69,01 101,33 | 31,44 4,82
P-16 162 73 20,41 813,58 | 100,92 | 162,83 | 44,79 5,55
P-18 179 84 22,79 | 111329 | 12491 | 24922 | 5927 6,20
P-20 197 95 27,65 | 168165 | 170,73 | 380,53 | 79,90 7,52
P22 218 107 32,92 | 249949 | 22957 | 566,81 | 105,70 8,95
P-24 242 120 40,95 | 3922,98 | 32421 | 866,14 | 144,36 11,14
TABLE 3 — BEAM TYPES
Beam Type Profiles
V-16 P-14 P-16
V-18 P-16 P-18
V-20 P-18 P-20 S
V-22 P-20 P-22 e
V-24 P-22 P-24 . }‘

Six types of rectangular profiles are used to form the five beam types.

Img.5: EXTEND aluminium profiles
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Img.6: EXTEND system assembly diagram

General configuration, the beam will consist of two or three sections:

Three-segment beam:

Central segment: L/2

Side segments: L/4 + minimum insertion

. +
.
. -

Structural mortar

RAAC PANEL

L/4

EXTEND SYSTEM

L2

L/4

Img.7: Length diagram for 3-segment beams

L
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Two-segment beam:

e Larger profile: 2L/3
e Smaller profile: L/3 + minimum insertion

Suppori Structural mortar

/ Existing wall \

7 T

i / RAAG PANEL \

EXTEND SYSTEM

2L13 L/3

Img.8: Length diagram for 2-segment beams
The minimum insertion length must be at least three times the depth of the largest profile.
4.2. Structural Calculation
The calculation of the EXTEND beam follows classical structural analysis:

e Beam composed of two or three profiles of different stiffnesses
e Calculation of a member composed of segments with varying inertia
e Considering the properties of aluminium (Tables 1 and 2)

NOTE:
A pre-sizing chart and dedicated calculation software are available to help select the appropriate beam based
on load and span. (Img. 17)

IMPORTANT:

In order to ensure structural integrity with variable stiffnesses, the smaller profile must be inserted into the
larger one to a length equivalent to three times the depth of the larger profile.

The minimum insertion length and grout infill act as a rigid joint comparable to a welded connection.

4.3 Supports
Support brackets are aluminium components that transfer loads from the EXTEND beam to the structural

element via anchors.

Fifteen standardised brackets exist, and bespoke supports can be designed for special situations.
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Img.10: Continuous L-shaped aluminium bracket -- Anchors, beam segment and threaded rods

4.4 Mortars

The EXTEND beam is installed approximately 25 mm below the element to be reinforced. This gap is fully
filled with R4 non-shrink structural mortar, ensuring effective load transfer.

4.5 Anchors

The type, number and arrangement of anchors (mechanical or chemical) shall be determined according to:
e the substrate material,
e its condition, and

e the loads to be transferred.

Anchors are specified in the technical design.

Img.11: Support bracket Img.12: Threaded rods Img.13: Resin system
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5. SUPPORTS

Each project leader must identify the type of loadbearing element (wall, main beam or other) to which the
EXTEND system will be fixed. The anchoring method shall be decided based on the substrate’s material, load
conditions and site constraints.

Although EXTEND-SYSTEM includes a standard solution applicable in most cases, each project must verify
its suitability and compatibility with real site conditions.

The system is composed mainly of aluminium profiles and supports manufactured by Séneton S.A. Installation
requires mechanical or chemical anchors, typically M12 x 110 mm bolts or threaded rods with washers and
nuts, and two-component resins (e.g., Fischer V410 or equivalent).

All auxiliary materials must be CE-marked and supported by manufacturer documentation proving suitability
for structural applications.

Prior to installation, the design team and contractor must review and validate the adopted configuration.

6. CONTROL OF MATERIALS AND INSTALLATION
6.1 Aluminium Profiles and Supports
Each batch must be accompanied by supplier certificates confirming:
e chemical composition
e mechanical properties
e geometric tolerances (DIN 7615)
6.2 Installation Control
Installation must be carried out under appropriate site supervision.
Works shall be performed by trained personnel in accordance with SENETON S.A. technical guidelines.

7. FORMWORK

In RAAC slabs or other substrates with low strength or cohesion, degraded or loose areas must first be
removed through controlled demolition and reconstructed using structural repair mortar.

Once the substrate is stabilised, a continuous auxiliary formwork is installed using composite boards placed
perpendicular to the RAAC panels.

This formwork:

e collects and transfers loads from the RAAC panel to the EXTEND beams
e concentrates and channels distributed loads towards the beams
e provides a stable surface that improves composite action between slab and reinforcement.
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8. LABELLING

Profiles are labelled with brand name, profile type, length

EXTEND’

SYSTEM __— B

DIT: 270R/09

www.extend-system.com
Ref. HY-654967
14
0370
DOP NUM. 2
P EN 1090-1:2009+A1:2011
BENET CORTADA 45. Loc.

. 08174 - ST CUGAT DEL V.
EMPOTRAMIENTO MINIMO: 540mm .

ANA
Viga Telescopica de aluminio
EXTEND

Img.14: Example label

9. INSTALLATION
The extendable nature of the beam enables easier installation in confined spaces, simplifying final positioning.

It must be verified that the insertion length between the EXTEND profiles meets the minimum requirement -
equivalent to three times the depth of the larger profile - as this determines the stiffness of the joint and ensures
consistency between the analytical model and the actual behaviour of the system.

Special attention must be paid to the correct application of R4 thixotropic structural mortar, or a product with
equivalent performance, between the affected panel and the reinforcement beam. The mortar must completely
fill the space between both elements, in order to ensure adequate load transfer.

Before installation of the system, the type and condition of the supporting substrate must be assessed in order
to determine the appropriate type and number of anchors. Likewise, the handling and safety instructions for
mortars and resins provided by their manufacturers must be followed.

7/h
Img.15: Handling of beams by operators Img.16: Beam installation by two operators
Assembly of the two profiles is achieved by inserting the smaller section into the larger one in a tight, telescopic
manner. For installation on site, the beam is supported at one end and extended until it bears on the opposite
support. The gap between the EXTEND beam and the panel to be reinforced is then filled with controlled
shrinkage mortar.

10. STRUCTURAL DESIGN REPORT

The stability and resistance of the system shall be verified for each project, with the dimensions of the EXTEND
profiles determined from this analysis. The procedure must also justify the system’s adequacy to withstand the
mechanical actions and deformations associated with the design loads.
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It is assumed that a supporting structure with sufficient capacity is present. In principle, if the RAAC planks
currently bear on the existing structure, this structure will also be suitable to support the EXTEND system.
Where doubt exists, the corresponding tests shall be carried out.

As stated in the scope of this document, the calculation model may take into consideration the possible
structural contribution of the existing RAAC planks or joists.

The calculation software models the EXTEND beam as a reinforcement or functional replacement, represented
as an isostatic bar system with simple supports at its ends. The beams are considered simply supported and
composed of segments of varying inertia, following the principles of classical structural theory and complying
with the deflection limits established by applicable standards.

Design and structural verification shall be performed in accordance with Eurocode 9 — Design of aluminium
structures.

Epre-sizing chartis available o the enaneel, based on spacing, span and applied loads. These preliminary

values must then be confirmed using the dedicated calculation software.

EXTEND beams can support loads of up to 10 kN/m?, depending on the beam type, span and spacing
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Img. 17: Pre-sizing chart: First, define the spacing between beams or the panel width,
then the required load and the beam span between supports. The intersection will
determine the beam required to comply with a deflection limit of L/300.

11. COMPLIANCE WITH NATIONAL REGULATIONS

The following factors are considered:
e structural safety

fire safety

durability

hygiene, health and safety

environment

accessibility and safe use

sustainable use of resources

11.1 Structural Safety
Tests confirm that the calculation model matches real behaviour.
The technical project must include a design annex verifying strength, stability and serviceability.

Although EXTEND reinforces the slab, the slab belongs to a wider structural system; therefore, global structural
behaviour must be verified.
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https://www.extend-system.com/wp-content/uploads/2020/05/Abac-Extend.pdf

Aluminium adds minimal weight, but vertical elements and foundations must still be checked.
The system does not correct pre-existing deflections.

11.2 Fire Safety

Aluminium is a non-combustible material with a Euroclass A1 reaction-to-fire rating according to European
legislation (Commission Decision 96/603/EC and its amendment 2005/403/EC). This means that it does not
propagate flames or produce smoke, provided that no organic coatings are applied.

However, reaction to fire is not the same as fire resistance. Both steel and aluminium lose mechanical strength
as temperature increases. Therefore, when a fire resistance rating of R30, R60, R90 or R120 is required,
additional fire protection systems must be applied (intumescent coatings, insulating boards, etc.).
The reinforcement structure and its anchors must be adequately protected to meet the fire resistance
requirements applicable to the building in which they are installed.

A suspended ceiling with the necessary fire protection characteristics may be installed, if necessary.
11.3. Sustainability and Low CO, Emissions: A Key Advantage

Aluminium is a sustainable material with a low carbon footprint and is fully recyclable at the end of its service
life. Its low weight also reduces emissions associated with transport and installation.
EXTEND-SYSTEM is a solution fully aligned with sustainability and circular-economy objectives, making it
particularly suitable for hospitals and public buildings with strict environmental efficiency requirements.

12. CERTIFICATIONS
Between 1992 and 1993, EXTEND beams were tested by:

e The Laboratory of the Directorate-General for Architecture and Housing of the Government of
Catalonia

o The Materials Laboratory of the Polytechnic University of Catalonia (UPC)
In 1993, the IETcc-CSIC issued [Technical Approval DIT No. 270] recognising EXTEND as an
approved system for ceiling repair using telescopic aluminium beams.

e In 2009, DIT 270R/09 renewed this approval under updated regulations.

EATS INSTITUTO DE CIENCIAS
Pl DE LA CONSTRUCCION EDUARDO TORROJA
T Mmoo Cf Serrano Galvache n® 4. 28033 Madrid
OECINCIA  SOX TEL (+34) 91 3020440 FAX (+34) 91 3020700
a EnNovaoon oSN, o hitp:Swww ietce.csic.es
csic

MIEMBRO DE:

UNION EUROPEA PARA LA EVALUACION DE LA IDONEIDAD TECNICA
UNION EUROPEENNE POUR L AGREMENT TECHNIQUE DANS LA CONSTRUCTION
EUROPEAN UNION OF AGREMENT

u E A‘c EUROPAISCHE UNION FUR DAS AGREMENT IN BAUWESEN

Img. 18: Certification organisations

Since 2014, EXTEND profiles carry the |CE marking under EN 1090 (Factory Production Control for structural

In August 2023, the UK Government confirmed indefinite acceptance of CE marking, equivalent to UKCA
for construction products.

Img.19: Load test at the Directorate-General for Architecture and Housing laboratory.
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13. OTHER APPLICATIONS

In buildings with damaged structural elements, EXTEND beams can be used as temporary reinforcement in
place of traditional props, significantly simplifying installation works and improving mobility within the
intervention areas.

In addition, the system is demountable and reusable, allowing it to be employed again in other projects with
similar structural pathologies.

14. ECONOMY

Aluminium, the main material used in the telescopic beam system, although relatively costly, more than
compensates for its price due to its low weight, rapid assembly, and the reduced need for specialised labour
during installation.

The telescopic configuration simplifies installation, as it does not require precise on-site measurement, even
in situations where walls or load-bearing elements are not parallel.

Since the beam is composed of segments generally shorter than three metres, it is easy to transport and
handle, enabling installation in confined or hard-to-access areas.

Traditional methods typically involve the installation of large quantities of timber or steel beams, often requiring
welding, to support RAAC panels. These works can be labour-intensive and demand specialist skills. The
EXTEND system offers a faster, lighter and more efficient alternative.

15. CONCLUSION

The EXTEND-SYSTEM provides an effective, lightweight and versatile solution for the strengthening of floor,
roof and ceiling systems affected by RAAC or other structural pathologies that compromise load-bearing
capacity.

The use of high-quality structural aluminium and the telescopic configuration of its profiles enable rapid, safe
installation with minimal impact on the existing structure.

The system can be used either as reinforcement or as a functional replacement for the deteriorated element,
ensuring stability even in cases of total loss of load-bearing capacity in the RAAC panel. The availability of
different support and anchorage types allows proper adaptation to a wide range of structural configurations.

The low weight of aluminium, ease of transport and the possibility of reusing the components make EXTEND-
SYSTEM a technically robust and economically efficient alternative compared with traditional propping or
strengthening methods.

Thanks to its rapid installation, compliance with safety and regulatory requirements, and suitability for sensitive

buildings such as hospitals and public facilities, EXTEND-SYSTEM emerges as a modern, safe and
sustainable solution for reliably addressing the problems associated with deteriorated RAAC-based structures.

- EXTEND

SENETON SYSTEM.
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